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DRAW I NG BY J . J . K I NELSK I 

Figure 1. Possible evolution of the cultivars of C. pepo L. Bottom, the wild 
Texan gourds. A, pure ornamental cultivars; B, edible cultival's; C, orna
mental cuitivars derived from crosses A X B. 

Figure 2. Divel'sity of ornamental fl'uits collected in the northeastern states 
during domestic exploration for the New Crops Research Branch, V .S.D .A. 
The cost of this and other illustrations was defrayed by the National Science 
Foundation. 
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The Unpredictable GOllrds 

By OVED SHIFIZISS 

"Here the variabilit)1 is a thing of 
absolute constancy, while constancy 
consists of eternal chanp:es ." 

DE VRIES, 1904. 

The manifestation of orderly designs 
in living- organisms is a source of pleas· 
ure, reflection, and experiment. In this 
paper I illustrate the yellow-flowered or
namental gourds and discuss some of 
the factors which regulate the expression 
of the bicolor fruit pattern, the most 
fascinating fea ture of these gourds. 

Present knowledge suggests that the bi
color fruit pattern originated as an ever
sporting variation. The eversporting 
phenomenon occurs spontaneously in in
dividuals of many species of plants and 
animals. This phenomenon can initiate 
different biological mechanisms which 
perpetually g.enerate variations. And 
variants thus generated often provide 
the material for the evolution of new d e
signs in color or structure. 

Experimenting with ornamental 
gourds has been my hobby for over twen
ty years. I have grown thousands of 
plants and observed over a million 
fruits. Here I share with you some of my 
observations. 

Classification and Relationships 

The yellow-flowered ornamental 
gourds are varieties of C1.lcurbita pepo. 
The genus CucuTbita cons ists of about 

• Dr. Oved Shifriss is a plant geneticist an d 
PrOfeHO?' at Rut,llers University. H e developed 
12 wltivated va?'ie ties among w hich were the 
first comme'rcial hybTids of vegetab le crops in 
th e U, S, A. His present ?'esea?'ch deals with 
the genetics of sex exln'essio11 in 1) la11ts. 

twenty-five species, all indigens of the 
American continent. Five of these spe
cies including C. p epo are cultivated. 

The species C. pepo can be divided 
into three groups of varieties: (a) The 
wild Texan gourds, often classified as C. 
texana; (b) The edible cultivars; and 
(c) The ornamental gourds, also known 

as C. jJepo var. ovifera. The varieties 
of these groups readily intercross with 
each other and produce fertile offspring. 

The possible evolutionary relationship 
between the cultivars and the wild ances
tors is illustrated in Figure 1. 

The edible cultivars have evolved 
g.radually either from the wild Texan 
gourds or from similar wild forms, Ar
~heological evidence suggests tha t domes
tication began over 5,000 years ago. 
Some of our present varieties, such as 
'Summer Crookneck' are simil ar to 

forms which were cultivated by the In
di <l ns 1500 years ago. 

The ornamental gourds closely re
semble the Texan gourds in growth hab
it and fruit characteristics. Indeed, one 
orn?mental strain 'Striped Pear', is prac
tically indistinguishable from the Texan 
gourd. Ornamental fruits are r elatively 
small and inedible. Their internal mass 
is made up of fibrous matter which b e
comes loose at maturity, The shell is thin 
but durable under favorable conditions, 

The domestication of the small-fruited 
ornamental gourds probably b ega n 
about 300 years ago by direct introduc
tion of the Texan gourds into Europ-=an 
gardens. Subsequent evolution has b ::en 
due to selection of new mutants and of 
r ecombinants from hybrids of uncon
trolled crosses between ornamental and 
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Figure 3. Difference in fruit s ize. The 
pumpkin 'Big Tom' is about 2300 times 
largel· in volume than the ornamental 
gourd. 

Figure 4 .. Variation in fOl·m and pigmen
tation. The color of intensely pigmented 
fruits keeps longer. 

F . J. HIGGINS 

edible cultivars. These crosses occur reg
ularly and have enriched the variation of 
the ornamental gourds. Many hybrid de
rivatives produce larger fruits but a few 
produce smaller fruits than those of pure 
gourds. 

Figure 2 shows the diversity of orna
mental fruits and several close-ups illus
trate differences in size (Figure 3), form 
(Figure 4) , degree of wartiness (Figure 
5) , and bicolor expression. 

Bicolor and Precocious Differentiation 

The surface of a bicolor fruit is made 
up of yellow and green areas. The prox
imal region of the fruit tOT;'!ard the stem
end is prone to yellow pigmentation and 
the distal region around the blossom-end 
is usually green. But the unique feature 
of bicolor fruits is the time in develop
ment at which yellow pigme.ntation oc
curs. 

The ovary of standard varieties, edi
ble and ornamental, is uniformly green 
at early stages of its development prior to 
anthesis, i.e., prior to the time at which 
the flower opens. At anthesis or later, 
the ovary turns from green to yellow or 
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to other colors, or remains green 
throughout fruit development. In con
trast, yellow pigmentation in bicolor 
gourds occurs long before anthesis, and 
this early change is termed p1-ecocious 
difjeTentiation. 

A relationship exists between the time 
of precocious differentiation and the size 
of the yellow area: the earlier the differ
entiation occurs during the pre-anthesis 
stages, the larger is the yellow area. 

Genetics of Fruit Color 

Results of breeding experiments have 
shown that precocious and standard 
types of differentiation are governed by 
a pair of genes designated by symbols B 
and b respectively. Gene B interacts 
with four pigment-controlling genes 
which manifest their action after anthe
sis. These four genes are: 

W-White fruit; w, non-white 
L-Intense pigmentation; I, light 

pigmentation. 

Y-Yellow fruit; y, green. 
St-Striped fruit; st, non-striped. 

The above genes, and several others, 
control the kind of pigments produced 
during development, the mode of distri
bution of these pigments over the sur
face of the fruit, and pigment intensity. 
Unfortunately the biochemistry of the 
pigments in relation to specific genes is 
not known. 

In the presence of gene HI the pig
mented area of a bicolor fruit is buff; in 
the presence of gene l, yellow; and in the 
presence of L, orange. The green area 
of a bicolor fruit behaves as a standard 
bb tissue. 

A bicolor pattern persists throughout 
development only if its fruit carries 
genes yy for green color. A bicolor fruit 
which carries gene Y manifests its pat
tern during the early stages of develop
ment but becomes uniformly yellow at 
maturity. 

Fruit color in standard b b cultivars 
may change at different times during 

Figure 5. Variation among the 'Warted' ornamental gOUl'ds. Highly warted 
specimens al'e more durable than non-warted sorts. 

F. J. HIGGINS 



Figure 6. Fruit variation along single stems in bicolor varieties. 

post-anthesis stages, depending on the 
genotype. Some genes for high pigment 
intensity appear to delay the change 
from E.reen to yellow. Furthermore, l'let
erozygous Yy fruits turn yellow at a later 
stage in development than comparable 
YY fruits. 

The commercial bicolor varieties are 
eversporting. They do not breed true 
and consist of green-fruited and bicolor
fruited individuals in unpredictable ra
tios. A bicolor-fruited plant is highly 
variable (Figure 6). The fruits vary in 
number, size, position, and shape of the 
yellow areas. They remind us of varie
gated coat color patterns in mammals. 

The ~ollowing is a tentative interpre
tation of the behavior of gene B. First it 
is unstable genetic material which mu
tates from b to B and back. Second it is 
associated with the production of a dif
fusible substance at pre-anthesis stages. 
This substance brings about the break
down of chlorophylls. In turn, the break
down of chlorophylls in the affected area 
allows the yellow pigments to become 
visible. Essentially gene B provokes a 
change in timing. of events. 

Other Influences 

Although the presence of gene B is re
quired for the expression of the bicolor 

pattern, the myriad varations in this 
pattern are influenced by several factors 
such as temperature, fruit polarity, and 
even fruit shape. 

Let us consider the possible effect of 
fruit shape. A pattern known as "Ring" 
is often observed in fruit with a long 
slender neck but not in spherical or flat
tened fruit. 

If two cent~rs of diffusion occur on a 
spherical fruit, and these centers do not 
coalesce, they would appear to us as two 
separate spots. Such fruits are illustrated 
in several Figures including 2 and 14. 
If similar centers of diffusion affect a 
long neck of 'Pear' or 'Spoon' the result 
may be a ring pattern, the ring being 
the green layer which separates the two 
yellow areas (Figures 7 and 8), Some 
unusual bicolor patterns are difficult to 

interpret but they too may be affected 
by fruit shape (Figure 9) . 

True-breeding Bicolor Lines 

Two true-breeding bicolor lines were 
isolated from an eversporting stock of 'Bi
color Spoon'. This was accomplished by 
selection and inbreeding for 12 genera
tions. I was not able to isolate similar 
lines from other bicolor varieties. 



Figure 7. (Top) BicolOl' patterns exhibit
ing uniform demarcat:on lines. 

FigUl'e 8. (Above ) Fruit val"iation in 'Bi
colo.' Spoon'. In a given envil'onm ent, some 
inbreds bem' uniform bicolor fruits of the 
type shown at the "lIth hour" in this 
"clock." 

Figure 9. (Right) An unusu a l bicolor huit 
in which the distal portion a.·ound the blos
som-end is yellow. This pattern was ob
ser ved only in fruits which ta p er abruptly. 

JO UR NAL OF HER EDIT Y 



Figure 10. Ovaries and mature fruilS of standa,-d, bb, left, and p,-ecocious
yellow, BB, right, cultivars. 

The behavior of our true-breeding 
lines of 'Bicolor Spoon' must be related 
to the ecological conditions under which 
they are grown and reproduced. In New 
England these lines appear to be stable 
phenotypically and genetically. In New 
Jersey they are unstable phenotypically 
(Figure 8), but breed true, i.e., the ob-

served fruit variation on a single plant 
is transmitted to all the offspring from 
one inbred generation to the next. 

Our observations suggest that tempera
ture is a major factor influencing the 
expression and perhaps mutation of g,ene 
B. The true-breeding bicolor lines might 
behave as eversporting varieties under 
conditions of prolonged exposure to 
high temperatures. 

Precocious-Yellow In breds 

Precocious-yellow inbreds were devel
oped from several eversporting bicolor 
vanetles. A precocious-yellow inbred 
bears yellow fruits exclusively. The fruit 
color of precocious-yellow BB yy and of 
standard-yellow bb YY is clearly distin
guishable at pre-anthesis stages but is 
indistinguishable at maturity (Figures 10 
and 11) . 

Precocious-yellow inbreds were ob
tained through rigorous selection and in
breeding for several generations. The se
lection was for increasingly larg.er yellow 
areas on the fruits of individual plants. 

Sooner or later in the course of inbreed
ing a mutant is found which bears uni
formly yellow fruits. 

At present we designate both preco
cious-yellow inbreds and true-breeding 
bicolor lines by BB since we do not 
know yet the nature of their difference. 
Perhaps they carry different forms of B. 
Furthermore, the behavior of gene B 
may be affected by the genetic back
ground. 

The Role of Genetic Backgrounds 

A gene is a differential hereditary ma
terial which acts in concert with other 
genes. \I\Then the action of a gene is re
lated to the entire gene assemblage of a 
particular organism, this assemblage is re
ferred to as a genetic background. 

By the use of the backcross method of 
breeding, I substituted gene B for b in 
the genetic backgrounds of three widely 
different cultivars: 'Striped Pear', 'Early 
Prolific', and 'Fordhook Zucchini'. As 
a result, each background is represented 
now by two comparabJe lines, a standard 
bb inbred and a precocious BB inbred. 

The fruits of the three precocious in
breds are uniformly yellow under field 
conditions in New Jersey. But when 
these inbreds are grown in different en
vironments, particularly at high tem
peratures, some of the fruits of preeo-
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Figure 11. Fruits of 'Precocious-2', BB at 
different stages of development_ 

Figure 12. From left to right, fruits of the 
genotypes-bb, Bb, and BB of 'Ford hook 
Zucchini' background. 

cious 'Striped Pear' are bicolor and one 
in 10.,000 or more fruits is completely 
green. Thus, the precocious inbred of 
'Striped Pear' is environmentally sensi
tive and the other two BB inbreds are 
environmentally stable. 

The difference between the three ge
netic backgrounds becomes more pro
nounced when the standard and the pre
cocious inbreds of each background are 
crossed with each other. The heterozy
gote of 'Early Prolific' is intermediate be
ing green as well as bicolor fruits of dif
ferent g.rades. The proportion of green 
fruits is higher under conditions of high 
temperatures. In contrast, the B b of 
'Ford hook Zucchini' is fairly stable, 
bearing fruits which are simila r to those 
of the homozygote BE. The heterozy
gote of 'Early Prolific' is intermediate be 
tween the two, but resembles more close
ly the heterozygote of 'Ford hook Zuc
chini' than that of 'Striped Pear.' 

In each background the heterozygote 
Bb can be distinguished from both BB 

191 
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and bb homozygotes. ]n Lhe case of 'Ford
hook Zucchini' the disLinction between 
BB and Bb is based largely on the color 
of the peduncle, the fruit stem. The pe
duncle of BB is yellow and that of Bb 
is green (Figure 12) . 

cocious-l ' . Another BB inbred, known 
as 'Precocious-2 ', is environmentally sta
ble. Each of these inbreds was crossed 
with 'Flat', 'Early Prolific', and 'Ford
hook Zucch in i'. The resu l ts are illus
trated diagramatica lly in Figure 13. 

The environmentally sensitive BB in
bred of 'SLriped Pear' is known as 'Pre-

Some hybrids of crosses between pre
cocious-yellow and standard g.reen are 

Pl (BB) Fl (Bb ) P2 (bb ) 

•••• "~~ FLAT PRECOCIOUS-l x FLAT 

000 0 UUUU i ~~~ 
PRECOCIOUS-l EARLY PROLI FIC PRECOCIOUS-l x 

"" 
EARL Y PRO L1FIC 

~uuu 
FORDHOOK ZUCCHINI PRECOCIOUS-l x 

FORDHOOK ZUCCHINI 

•••• ~~0b 
FLAT PRECOCIOUS-2 x FLAT 

0000 UuUU ~000 
PRE COCIOUS-2 EARLY PROLIFIC PRECOCIOUS-2 x EARLY 

"" 
PROLIFIC 

uuuu 
FORDHOOK ZUCCHINI PRECOCIOUS-2 x 

FORDHOOK ZUCCHINI 



Figure 13. (Left) Variation in the expres· 
sion of heterozygotes Bb in different back
grounds. 

Figure 14. Top left, standard 'Flat', bb. 
Top right, 'Precocious-4', BB. Bottom row, 
fruits harvested from a single plant of the 
hybrid, Bb: 'Flat' X 'Precocious-4'. Inbred 
'Precocious-4' is one of several BB lines 
isolated from different hicolor cultivars. 

extremely variable. The fruits of each 
Fl plant exhibit the entire spectrum 
from green to yellow with intermediate 
bicolor grades between these extremes 
(Figure 14) . 

Transmission of Gene B 

Reciprocal €rosses between preco
cious-yellow and standard inbreds are 

F . J . HIGGINS 

identical. Therefore, this test does not 
reveal the existence of cytoplasmic in
fluence. 

Gene B behaves as a classic Mendelian 
factor in the genetic background of 
'Fordhook Zucchini'. The observed ra
tios in the F 2 and backcross generations 
of the cross BB X bb do not deviate sig· 
nificantly from the expected monohybrid 
ratios. 

The situa tion is different in the cross 
between standard and precocious in
breds of 'Striped Pear'. In this back
ground the ratio of bb plants in the F2 
and backcross generations is significantly 
lower than expected. 

Detailed information was obtained 
from a cross between 'Precocious-I' BB 
and the ornamental gourd 'Flat' bb. The 
F 1 hybrid B b is variable and this F 1 was 
studied and tested as follows. 

Eleven F) plants were grown under 
greenhouse conditions. The main stem of 
each of these plants was trained on a trel
lis (Figure 15). The position of each 

d 

Figure 15. A diagram of the F , hybrid Bb 
of the cross: 'Precocious-I', BB X 'Flat', 
bb. The number of leaves from the coty
ledons to a particular fruit measures its 
position, and the letters show fruit sequence. 
This is plant-4 (Table 1) used for the ex
periment described in the text • 
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Table I. Fru it Color Vat'iation in F, Plants Bb of the Cross 'Precocious-I', BB X 'Flat' 

bb (Fig. 15) . For Illus t.·a tions of F .·uit Color Grades See Fig. 16. 

Color Grades of Sequ ential Fruits Along the Main Stem 

Plant 
A, erage 

0iumbcr a b r d c 0- il Grade 
" 

I 0 () 4 ~~ 8 ;, 8 R (i 49 

2 4 G 0 0 8 R R 8 5.2 

3 4 f< 2 0 2 8 8 8 R 53 

4 2 0 4. G 8 G () fl R 4.7 

5 8 4 ' j. 8 8 8 8 () (i 6.0 

G 2 2 4 4 6 8 8 ~ 5.2 

7 2 0 2 4 8 R 8 ~ 5.0 

8 2 2 6 6 2 G 8 R 5.0 

9 0 2 4 0 2 G 8 8 8 4.2 

10 8 2 2 G 8 8 8 8 6.2 

II 2 4 6 4 2 8 8 8 G 5.6 
------ -

Average 
Grade 3 I 27 3.4 3.6 5.6 7.4 7.3 73 70 5.2 

fruit on the stem was measured by the 
number of leaves from the cotyledons, 
and the color grade of each fruit was 
also recorded. The grades varied from 0 
for green fruits to 10 for almost yellow 
fruits. The same grading scale was used 
in all our experiments. This grading 
scale is illustrated in Figure 16. Each 
F 1 fruit was backcrossed to 'Flat' and 
the backcrossed seed was planted sepa
rately in a fruit-to-row test. 

Table I shows the sequence and grades 
of the fruits borne along each stem. The 
data suggest that as plants grow the size 
of the ye llow region on the fruits be-

comes increasingly larger. This confirms 
my observations in the field. However, 
I can not yet exclude the possible influ
ence of temperature fluctuations on this 
lrend. 

The data in T able II proves that the 
class of bb plants is sign ificantly deficient 
in the backcross generation and that this 
deficiency is not associated with any par
ticu lar color grade. 

Is the deficiency due to muta tion of b 
to B in the heterozygote? 

Leaf Spotting 

During Lh = cours~ of my s: uC\i =s, I cl ~ 
cided to look for possible efFects of gene 

Table II. Inheritance of Genes Band b in th ~ Cross: 'Precocious-I' BB X 'Flat', bb. The 
Backcrossed Seed, Bb X bb, Obtained From Each F, Fruit Was Planted Separately. Thit·ty
Five Such Backcross P.·ogenies Wet'e Included in the Same Test. See Fig. 16 for Color 
Grades . 

F, Generation, Bb 

Number 
Fruits 
Back- Fruit 

crossed Color 
to bb Grade 

7 0 
7 2 
8 4 
7 6 
6 8 

Grand Total 
Heterogeneity among 35 progenies 
H eterogeneity among 5 grades 

Bb 
Phnts 

201 
206 
215 
225 
193 

1043 

• Statistically significant at 5'70 probability leveL 
U Statisticall y significan t at 1'70 probabili ty leveL 
ns Not Significant. 

Backcross Generation 

bb x2 

P lants Tot~ 1 (1:1 ) 

J65 369 4.12 '" 
172 378 3.06ns 
201) 420 0.24ns 
165 390 8.00" 
1"0 343 5.39* 

857 1900 18.21" 
38.33ns 
2.60ns 
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Figure 16. Fruit color grades in the variety 'Bieolor P eal" . 
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Table III. Incidence of Distinct Yellow Spots 
on Mature Leaves in Cucurbita pepo. The 
Data are Based On Ten Plants per Inbred, 
Five Leaves per Plant. Spring 1962, New 
Brunswick, New Jersey . 

Average Range 
Spots o f Spots Percent 

T o tal per Among Spotted 
Inbred Spots Leaf Leaves Leaves 

bb 
CasseTta 9 
Cocozell e 2 
Early Prolifi c 6 
Fordhook Zuc-

chini 6 
Seven-by-Seven 7 
Striped Pea r 5 
BB 
Precociolls - I 18 
Precocious - 2 19 
Precocious - 4 43 

0.18 
0.04 
0.12 

0.12 
0.14 
0.10 

0.36 
0.38 
0.86 

0-2 
0-1 
0-2 

0-2 
0-1 
0-3 

0-6 
0-3 
0-4 

16 
4 

10 

10 
14 
6 

30 
24 
50 

B on structures other than fruits. It soon 
became evident that all BB lines exhibit 
distinct yellow spots on their leaves (Fig
ure 17). This led me to search for yel
low spots in standard cultivars, bb. Lee 
Craig and I examined closely several in
breds which represent the main types of 
edible cultivars. vVe found that all of 
them exhibit yellow spots on their leaves. 
But the frequency of spots in bb in
breds appeared to be lower than that in 
BB lines (Table III) . I have grown and 
observed standard cultivars of C. pepo 
for many years and have not detected 
the occurrence of these spots before this 
search was made. 

A more critical study was m ade with 
help of VV. L. George, .Ir. and Bruce 
Hollows. vVe planted seed of the F2 gen
eration obtained from Bb plants of 
'Ford hook Zucchini ' . Forty indi,vicluals 

of each of the three F.) genotypes
BB, Bb, and bb-were selected and five 
were scored for spotting. The results 
proved that the frequency of spots in
creases markedly as the number of B in
creases from zero in bb to two in BB 
(Table IV) . It is often difficu lt to cal
culate the average number of spots per 
leaf in BB plants because an occasional 
leaf of this genotype manifests a "gal
axy" of spots of various sizes too nu
merous to be counted. Therefore, the 
range in number of spots in BB was 
wider than that given in Table IV. 

It is important to emphasize that the 
frequency of yellow spots on the leaves is 
related to temperature. A relatively 
high tre q ~iency at spots is observed tol
lowing a 10w-temperatuTe shock. Stand
ard bb inbreds are prone to exhibit 
yellow spots when p lanted early in the 
spring in the Northern states. They 
may not exhibit any spots when grown 
at temperatures above 60 °F. 

Precocious-yellow cultivars are also 
known in Cucurbita maxima. The study 
of the inheritance of precocious differ
entiation in this species has not been 
completed but it is interesting to re
mark that a precocious-yellow cultivar 
from India is particu larly prone to 
spotting (Figure 18) . 

Plant Transformation 

Plants of some BB lines exhibit com
plete transformation from green to yel
low in response to a prolonged exposure 
to temperatures of 60 °F or below. No 
standard bb line is known to possess this 
ability. 

Seedlings of in breds BB and b b of 
'Fordhook Zucchini' were g.rown in con-

Table IV. Incidence of Distinct Yellow Spots on Mature Leaves of Plants of Fordhook 
Zucchini Background. The Data are Based on Forty Plants per Genotype, Five Leaves 
per Plant. Spring 1964, New Brunswick, New Jersey. 

Percent 
Average Range of Range of Percent Leaves 

Total Spots Spots Spots Spotted With More 
Genotyoe Soots per Leaf A mong Leaves Among Pl ants Lea ves Than One Spot 

bb 29 0.15 0-3 0-5 12." 1.5 
Bb 178 0 89 0-4 0-11 .~3 ." 22.5 
BB" 801 4.02 0-50 3 - 83 73 .5 55.5 

" An occasional leaf of this geno type produced numerous small spots which were difficu lt to count 
and therefore were not scorec1 . 



tinuous illumina tion , 3000 £.e., and con
stant tempera ture of 60°F. T he root 
medium was kept a t 70 °F. U nder these 
conditions, the leaves of all BB plants 
ex hibited transformation and those of 
bb remained green. The transformation 
was gradu al but complete. 

Plant transformation in BB of 'Ford
hook Zucchini' was also observed in the 
fi eld following a few cool nights a t which 
the tempera tures d ropped below 50°F. 
(Figure 19). T he comparable bb in
bred was grown under identical fi eld 
conditions but did not exhibit transfor
mation. 

Some BB inbreds are res istant to trans
formation . Therefore, this phenomenon 
could be controlled by interaction be
tween gene B and other genes. 

Figure 17. (Top) Dis tinc t yellow spots on 
lea ves of precocious-yellow inbred BB of 
'Ford hook Zucchini ' b ackground. 

Figme 18. (Right) Yellow spots on a leaf 
of 'P.I. 165558' , Cucltrbita max im.a Duch. 

Figure 19. (Below) The r esponse of two 
comparable seedlings-BB (le ft) and bb 
(right)-of 'Fordhook Zucchini' b ack
ground to a f ew nights of temperatures b e
low 50°F. Leaves of this BB inbred al'e 
transformed from green to yellow following 
prolonged exposure to low temper a tures. 
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Figure 20. (Above left) Variation in spot
ting and yellow transformation in leaves of 
P.I. 165558, Cucurbita maxima Duch., 
grown under different cond itions. The two 
leaves at upper left are from field grown 
plants. Other leaves are from plants of the 
same inb.·ed grown under continuous illumi
nation, 3000 f.c., anci COnS!2nt t emperature 
of 60 o F. 

Figure 21. (Above) A section of stem ;lnci 
petioles from an inbred of P.I. 165558, 
Cucu.rbita maxima Duch., grown und er field 
conditions. 

FigUl'e 22. (Left) Onset of plant transfor
mation in an inbred of P.I. 165558, Cucur
bUa lIwx;ma Duch., grown under continu
ous illumination, 3000 f.c. and constant 
t empel'MUI'e of 60 0 F. 

The cultivar 'P.J. 165558' of C. maxi· 
ma is highly sensiti ve to transformation 
under controlled conditions. It is also 
more prone to transformation than BB 
of 'Fordhook Zucchini' in the fi eld. In 
this vari ety the transformation affects 
the leaf blades, petioles, and stem (Fig
ures 20 and 21) . It may be significant 



Figure 23. Fruits of an edible cultivar obtained from Mexico (seed, cour
tesy of Josue Kohashi). 

that uncler controlled conditions of pro
longed exposure to a relatively low tem
perature, the plants exhibit transforma
tion but little or no spotting. 

The onset of leaf transformation (Fig
ure 22) in response to relatively low 
temperatures remind me of the Himala
yan albino rabbits. The extreme ties of 
Himalayan rabbits are pigmented as a 
result of lower temperatures than in the 
rest of the body. 

Spotting and transformation may be 
related to hereditary changes which are 
difficult to investigate in these gourds. 

How Old Are the Bicolor Gourds? 

Until several months ago, I believed 
that the bicolor fruit pattern resulted 
hom mutation which occurred in the or
namental gourds about 200 years ago. 
Some of our present edible cultivars are 
bicolor (Figure 23) and eversporting. 
The mutation in these varieties could 
have occurred independently. Alterna
tively these varieties might be hybrid de-

rivatives of crosses between bicolor or
namental gourds and standard edible 
cultivars. 

My attention was drawn recently to a 
photogra ph of Indian funerary vases. 
These vases are about 1500 years old. 
They were made in forms of fruits of 
c. pepo and were found by Safford in 
Indian cemeteries on the coast of Peru 
near Lima. There are three vases in the 
photograph and two are bicolor. Did the 
Indians evolve bicolor-fruited varieties 
in prehistoric times? The evidence sug
g.ests that they did. 

The three vases are now in the Chi
cago National History Museum and one 
of them is shown in Figure 24. Dr. Don
ald Collier, the Chief Curator of the 
Department of Anthropology, Chicago 
Natural History Museum, writes to me 
that the lower part of the fruit is painted 
red and the upper portion toward the 
stem-end white. He remarks: "It is fair 
to say that the bicolor depiction is delib
erate and probably does represent the 
condition of the fruit." Dr. Clifford 
Evans, the Curator of the Division of 
Archeology, Smithsonian Institution, 
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United States National Museum, with 
whom I have corresponded earlier, ex
pressed the same view. He writes to ~e 
that the Peruvian potters of the Mochlca 
and Chimu cultures were excellent real
istic molders and painters. The fact that 
bicolor vases are in forms of fruits indi
cates that these potters actually had liv
ing bicolor specimens. 

Has the bicolor variation occurred only 
once, in Indian pre-history, or recurred 
at different periods of time? I am in
clined to think that this variation recurs 
at different times and that at least some 
of the present bicolor gourds have 
evolved in recent centuries. 

Evolution of Design 

From the bits of information presented 
in the preceding pages, I would like to 
reconstruct the evolution of a stable bi
color design in these gourds. 

The genetic system which governs pig
mentation in Cucurbita pepo is subject 
to changes brought about by an unstable 
hereditary material. This instability is 
due to a mutation of b to B and is man
ifested under certain conditions as tiny 
yellow spots on leaves. As long as the 
mutation is confined to the leaf organ 
and does not adversely affect vital func
tions, we may not be aware of its exist
ence. 

In rare cases the same mutation affects 
£ruit pigmentation and mutated fruits 
intrigue the imagination of men en
dowed with artistic flair. The fruit is a 
reproductive structure and mutations oc
CUlTing in this organ occasionally affect 
some gametes, the cells which bridge the 
gap between one generation and the 
next. Therefore, continuous selection of 
such curious fruits is likely to lead to the 
preservation and further random play 
of mutable B. 

Random play of a mutable gene often 
provides the plant breeder an opportun
ity to participate in molding new nat
ural designs. But it is useful to have 
some knowledge of the rules of the game. 

The action of mutable B is confined 
to early stages of fruit development, dur
ing a period at which the ovary is nor
mally green. It provokes the pigment-

CHICAGO NATURAL HISTORY MUSEUM 

Figure 24. A Mochica funerary vase in a 
form of 'Summer Crookneck' squash of 
Cucurbita pepo L., from Peru, dating 300-
600 A.D. Note the bicolor pattern. The 
lower part of the fruit was painted with red 
and the upper part with white. 

controlling system to act precociously 
and this leads to some interesting varia
tions. 

Mutable B is associated with several 
forms, such as Bl, B2, and B3, each of 
which acts at different pre-anthesis stages. 
Selection of a B which acts extremely 
early in the ontogeny of the ovary leads 
to the establishment of precocious-yellow 
inbreds. And selection of a B which acts 
a little later can lead to the establish
ment of true-breeding lines whose fruits 
exhibit a stable bicolor design. 

Temperature is an important ecolog
ical factor which affects the time of ac
tion and mutation of some B forms. Bi
color lines are particularly sensitive to 
temperature fluctuations. Can this situa
tion be remedied? I think so. 

Some varieties carry genes which can 
time precisely the action of B. I am 
tempted to call these genes stabilizers. 
By combining a particular form of B 
with certain stabilizers it should be pos
sible to evolve true-breeding bicolor lines 
which would be highly stable under a 
wide range of environmental conditions. 

We now have a breeding procedure 
for developing stable bicolor lines; yet 
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Figure 25. A display of ornamental gourds. 

instability and diversity will continue to 
be a source of contemplation and dis
play (Figure 25) . 

Order in living things m ay be due in 
part to interaction between mutators, 
stabilizers, and the environment. Occa
sionally some mutators spring out of 
gear. They bring about chaos, and from 
this chaos new orders can evolve. 
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Garden Chrysanthemums 
In The Northern Rockies 

By H. N . METCALF 

In spite of reportedly reduced inter
est in cultivation of perennial flowers by 
gardeners in the Northern Rocky Moun
tain area, garden chrysan themums are 
curren tly increasing in popularity. In 
the past, garden chrysanthemums were 
not planted to any great ex tent in this 
area, probably because available varie
ties were too late in maturity, failing to 
bloom before the occurrence of killing 
frosts, and of dubious winterhardiness. 

To be successful under the ecological 
conditions of the Northern Rockies and 
adjacent plains areas, a garden chrysan
themum should preferably come into 
bloom from mid- to late summer and/ or 
should reach full bloom no later than 
mid-September. It should, as a rule, 
have a mounded, or bushy, free-branch
ing habit of growth since these growth 
habits afford a good measure of resist
ance to breakage by the strong winds 
(30 m.p.h. and more) which frequently 

sweep the area. It should be capable of 
producing abundant stolons by late Sep
tember, since those cultivars with this 
ability have generally proven to be quite 
winter-hardy. To achieve adequate win
ter-hardiness without protection, the 
plan ts should be ca pa ble of resisting the 
marked short-term fluctuations in win
ter temperatures characteristic of the 
chinook belt along the east front of the 
~ockies. The plants must also, and very 
Importantly, be capable of setting and 
developing flower buds and blooms un
der the long-day, cool-night conditions 
of the summer growing season of the 
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montane areas north of 40 ° N. Lat. 
Buds, blooms, and fo liage should all be 
frost resistant, and experience suggests 
that there may be separate genetic fac
tors for these characters. 

That cultivars having many of these 
desirable characteristics are increasingly 
ava ilable probably stems largely from 
the pioneering efforts of Dr. A. C. Hil
dreth and his associates at the USDA 
Cheyenne Horticultural Field Station, 
Cheyenne, '''Tyoming. Dr. Hildreth 
worked for winter-hardiness in garden 
chrysa nthemums for 20 years before 
achieving what he considered to be an 
adequate level of hardiness. The North
ern Plains and Rockies have rigorous 
winter weather, and plants are quite reg
ularly subjected to what may be termed 
"dehydro-freezing" conditions, where 
very low humidity often accompanies ex
treme winter temperatures of 30-40° F. 
below zero. High velocity winds may oc
cur simultaneously. In the chinook belt, 
win ter temperatures may suddenly rise 
30 ° F, and as suddenly drop back again. 

Because chrysanthemums are quite 
sensitive to environmental conditions, 
it seems necessary to develop se ts of cul
tivars adap ted to different geog.raphical 
areas. Professor Glenn Viehmeyer, work
ing at the North Pl atte Experiment Sta
tion of the University of Nebraska, and 

• H. N. Metcalf is PTofessor of Horticultu1·e in 
the Depa1·tment Of Plant and Soi l Science at 
l\lIon/ana Slate University, Bozeman. He is a 
Director of the National Chrysantheum Society, 
and Chairm.an of its Registration Committee. 
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building on Hildreth's foundation, devel
oped an extensive series of cultivars that 
have wide adaptation and popularity. In 
recent years he has concentrated on di
versification of bloom form, resulting in 
his Space Age series. At the Dominion 
Experimental Station, Lethbridge, Al
berta, Dr. 1. L. N onnecke has developed 
a series of garden chrysanthemums espe
cially adapted to the southern Canadian 
prairies and adjacent higher latitude 
areas of the U. S. At Bozeman, Mon
tana we have sought to develop a series 
of cultivars adapted to the inter-moun
tain valleys and foothills of the North
ern Rockies. Cultivars developed at 
these several centers of chrysanthemum 
breeding are not 100% interchangeable 
in adaptation, and it is necessary to 
learn through trial which ones are adapt
able at each site. 

Propagators have found that garden 
chrysanthemums grown in 4-inch pots 
make a g.ood spring sales item, since the 
plal1ts can be seen in bloom by the cus
tomer who can readily select plants ac
cording to his own color and bloom-form 
preferences. The plants can be cut back 
after the spring bloom has faded, and 
set out in the garden with good expecta
tion of some autumn rebloom the first 
year and excellent garden performance 
the second year. 

In order to have available small-size 
blooming garden chrysanthemums in the 
spring, the propagator either maintains 
stock plants in the greenhouse under 
lights (10 P.M. to 2 A.M.) or alterna
tively cans up divisions of field clumps 
in the autumn and stores them buried 
in sawdust in a coldframe or protected 
shed until early January when they are 
brought into a warm greenhouse and 
lighted. Cuttings taken during. Febru
ary are rooted and potted up no later 
than the first week of March. vVhile it is 
not necessary to light the potted cuttings 
at this season, a somewhat larger plant 
and luore uniform bloom will be ob
tained if the plants are lighted for a 
week following potting. Following these 
procedures, flowering plants will be 
available for sales from mid- to late 
April onward, depending on the culti-

TOR FAGERAAS 

Garden chrysanthemuUl trials at the Mon
tana Agricultural Experiment Station. The 
Cheyenne Horticultural Field Station intro
duction, 'Buffalo', an early-flowering bronze 
cushion mum, is shown in the foreground. 

vars employed. Some varieties will ro
sette unless given a period of exposure 
to low vernalizing temperatures. For 
these, the winter storage in sawdust pro
cedure is probably best. 

Breeding of g.arden chrysanthemums 
at the Montana Agricultural Experi
ment Station at Bozeman began about 
1948, depending heavily on basic stocks 
developed by Hildreth and Viehmeyer. 
The first releases from the breeding pro
gram were made in 1960-61, when 14 cul
tivars were introduced, 8 of them in co
operation with the Cheyenne Horticul
tural Field Station, and one, 'lVlontaska', 
in cooperation with the Nebraska Agri
cultural Experiment Station. One of 
them, 'Kiwanda', had proven especially 



204 The American Horticultural Magazine 

TOR FAGERAAS 

Garden chrysanthemum breeding plots at the Montana Agricultural Experi
ment Station, Bozeman, Montana. The cultivar in the foreground is the 
early-blooming, bright yellow 'Chico'. 

adapted in western Oregon, and was re
leased for use in that area. The other 
introductions were mostly given Mon
tana place-names, e.g., 'Bannack', 'Black
foot ' , 'Custer', 'Elkhorn', 'Monida', 'Ra
valli', 'Sun River', 'Sleeping Child' , 
'Spanish Peaks', and 'Chico' . 'Evelyn 
Mooney' was named for the then presi
dent of the National Council of State 
Garden Clubs. Photo above shows the 
breeding plots at Bozeman, with the 
brilliant yellow 'Chico' in the fore
ground. The cultivar 'Salish' was re
leased in the autumn of 1964, and repre
sents what we hope will prove to be the 
first of a superior series of red-flowered 
garden chrysanthemums. Eary-flowering, 
non-fading, hardy red-flowered garden 
chrysan themums have been particularly 
hard to find. 

'While the garden chrvsanthemum is of
ten thought of as a hardy perennial, our 
experience at Bozeman indicates tha t 

vigor and performance decline rapidly 
after the second year in the garden. Con
sequently, we have found it advisable to 
renovate clumps every third spring. 
Prime bloom and display have common
ly been during the second year in the 
garden. Greenhouse-propagated plants 
often give falsely early bloom dates the 
first year in the garden, and we have 
adopted a policy of making garden eval
uations principally with 2-year field 
clumps. In our breeding program, seed
lings that do not bloom by i~ Septem
ber are despatched to the dump. '!\lith a 
fairly wide color rang.e of adapted pom
pon-type cultivars now available for the 
Northern Rockies, we expect next to 
move toward expanding the bloom
forms available, and possibly toward 
pushing the bloom season back earlier 
into the summer through interspecific 
crosses with species of ChT)ISanthemum 
that normally bloom under long-day con
ditions. 



Disa uniflora, 
The Pride of Table MOllntain 

By MARGARET LAWDER 

Disa ttnifiora (Orchidaceae) is South 
Africa's most beautiful flower. Though 
it is now comparatively rare in Nature 
it is still found in inaccessible places on 
Table Mountain and besides the streams 
and waterfalls of the mountains of the 
\l\Testern Cape. It has never been found 
in the wild more than one hundred and 
ten miles from Capetown. The total dis
tribution area falls within 32° 30' to 
34° 30' South and 18 ° to 19° 30' East. 

My husband and 1, taking. a day off 
from the work of our farm, to climb the 
Drakenstein Mountains behind our 
property, found the exquisite triangular 
flowers recently. The early morning sun 
shone through the scarlet sepals veined 
with yellow and on the plants with their 
lovely green leaves, growing beside the 
peaty, brown waters of a stream at about 
four thousand feet above sea level. 

I have seen the Disa growing in all its 
perfection on the mountains many times 
but never fail to wonder at the grace and 
beauty of the flower-the two side sepals 
spread out like wings about three to 
four inches across, the dorsal sepal, hood
like above them. While we were taking 
the photographs, some of which appear 
with this article, we saw Meneris tul
baghia, the Citrus butterfly hovering 
over the flowers. 

This is believed to be the only insect 
which pollinates the Disa. Below one 

flowering group, we saw several clumps 
of tiny plants a t the water's edge some 
feet down stream. \I\lhether these were 
seedlings or off-sets from the pseudo
bulbs, washed down by the water, we 
were unable to determine. 

Disa uniflora does not grow only at 
high altitudes. There is a place within 
eighty miles of Cape Town where it may 
be seen beside the top of a water fall, 
only a few feet above sea level and 
within a mile or two of the ocean itself. 
The inaccessibility of this place, though 
it is close to a main road, is the reason 
for the survival of the Disa at Betty's 
Bay so near civilization. 

Dr. Schelpe defines the habitat of the 
Disa as falling into two categories. The 
first includes perpetually wet or moist 
moss mats in rock crevices or ledges 
about water falls-the plants embedded 
in fibrous aerated moss mats never glu
tinous or stale. The second on vertical 
banks of streams overhung with reed
like vegetation, the sandy soil held to
gether with the dark fibrous roots of the 
reed-like R estionaceae. At a Disa coJ
ony on Table Mountain, Dr. Schelpe re
cords that maximum and minimum tem-

• lVIm·garet Lawder, a new contributor, got the 
idea t01" this article tTOm reading past issues ot 
ARM. She and he,· husband 01Jemte Lelieton
tein Fann, Cape, South Africa. 
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peratures of 35 ° centigrade and 3° cen
tigyade in summer, and 24° centigrade 
and 0° centigrade in winter have been 
observed. 

Though certainly not easy to cultivate 
it has been amply demonstrated that 
Disa uniflora can be grown in places far 
from its natural homes in the mountains 
of the Cape. 

At the Botanic Gardens of Gothen
burg in Sweden Disa un ifloTa has been 
grown successfully for thirty years. 
Plants were brought there in the middle 
twenties by Mr. Erik Magnus, a vice pres
ident of the board of the Gardens. He 
procured the plants at Tubergen and 
they have been cared for ever since at 
Gothenburg by the Garden's orchid 

propagator, Mr. Gullberg. The late Dr. 
Bertil Lindquist, a former director of 
the Garden, has written an interesting 
account of Mr. Gullberg's care and cul
ture of the Disas. In the Autumn of 
1955 the stock consisted of two hundred 
and twenty five healthy plants, forty 

eight of which flowered from September 
to November. Mr. Gullberg has, of 
course, had his troubles. Dr. Lindquist 
writes that in 1951 a pest attacked the 
plants-unfortunately he does not speci
fy what pest-with the result that only 
eight plants were left in the beginning of 
1952. Hand pollination, however, re
sulted in a good supply of seed which 
was sown in October giving germination 
so that there were a large number of 
seedlings to pot out in the following 
March. 

The South African Botanical Liaison 
Officer at the Royal Botanic Gardens at 
Kew near London, wrote to me recently 
that there are now no living specimens 
of Disa uniflora at Kew. A consignment 
received from Gothenburg in 1960 did 
very well for a time, he says. The plants 
flowered profusely and then later they 
all died. 

In the United States, Mr. H. F. '!\Tin
ters of the New Crops Research Branch 
of the Department of Agriculture at 
Beltsville, Maryland, tells me that no suc
cess was achieved with two seed lots re
ceived by his department during the 
past eight years. As Disa seed is thought 
to lose its viability quickly one wonders 
if possibly the cause of this failure could 
have been that the seed was not suffi
ciently fresh. At Longwood Gardens, 
there are a few recently imported plants 
which Mr. ,,,Tinters believes, are doing 
well bu t have not yet flowered. 

In the Southern Hemisphere the Disa 
is comparatively tough. Considerable in
terest is shown in it in New Zealand. 
Following the appearance of an article 
which appeared in the leading New 
Zealand horticultural journal, the New 
Zealand Gardener, in April 1964, a Mr. 
Needham of New Plymouth reported 
that he had a Disa plant which he placed 
in its pot in some rough native bush
it thrived there with little or no atten
tion and survived several degrees of 
frost. \l\Te await with interest reports of 
progress made by the New Zealanders 
who sowed Disa seed obtained from our 
Botanical Society recently. 

The old records show that, during the 
nineteenth century the Pride of Table 
Mountain was successfully grown in Eu-
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Disa ulliflora flowering beside a pool in 
a fast-running slI'eam in the Drakenstein 
Mountains near the writers' farnl. 

Left-Disa ulliflora 

Disa ulliflora in bud photographed in the 
Drakcnstein Mountains, Cape Province
the plant was growing amongst under
growth at the side of a stream. 

rope. The Duke of Devonshire had a 
fabulous collection, the Disa flourished 
and was greatly prized in many of the 
great Continental gardens and grew 
beautifully in the greenhouses of Straf
fan House in Eire. The leading. garden
ing magazine of the times, The Garden, 
published an article by a Mr. Bedford 
describing a magnificent show of D. uni
flora at Straffan-when he wrote there 
was a group there carrying one hundred 
and fifty six spikes. "Such a striking dis
play," comments the Editor, "is rarely 
seen , and the fact stresses that Disa cuI-
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tivation is well understood at Straffan." 
This was in the 1880's. 

'Well understood, indeed the Disa 
must have been in those far off days. 
The tragedy is that now nothing re
mains of the collection or of the tech
niques used to grow the plants to such 
perfection six thousand miles from their 
native homes at the Cape. 

Following an enquiry made recently 
through the Irish Times, I had a letter 
from the grandson of lhe owner of Straf
fan House in the days of Disa culture 
there. Sadly, he wrote that nothing now 
remains of the glorious g.ardens of two 
generations back. By the same post, I 
had a letter from the grandson of the 
Mr. Bedford who wrote the article in 
The Garden. His grandson told me that 
Mr. Bedford was the head gardener at 
Straffan at the time and that though the 
family had often heard of the collection 
of Disas they had now no knowledge or 
record of the methods used to grow them 
so well and apparently so easily. 

Coming to the first quarter of the 
twentieth century, Miss Dorothea Fair
bridge, in her charming book Gardens of 
South Africa, writes that in 1922, two 
years before the book was published, she 
saw at the Royal Horticultural Society 's 
show in London, hundreds of plants of 
Disa uniflora all standing a sturdy two 
feet and each bearing three great blos
soms. 

Thus we have ample evidence that the 
Pride of Tabl@ Mountain has been per
suaded to grow in the past in many 
countries far from its native habitat. 

The interest in the cultivation of the 
Disa here in South Africa is cer'tainly 
due to the success with which it is now 
being grown by Mr. Gerald Feinauer, 
the senior horticulturist in charge of 
Disa cultivation at our famous National 
Botanic Gardens at Kirstenbosch near 
Capetown. 

Disa uniflora is, of course, not easy to 
grow under artificial conditions-even 
here in South Africa at Kirstenbosch 
which is at most a few miles from places 
on Table Mountain where it grows in 

Nature. Nevertheless, and in spite of 
the fact that it dies off unaccountably 
sometimes, Mr. Feinauer told me re
cently that he thinks any reasonably com
petent horticulturist should enjoy suc
cess with cultvation of the beautiful 
plant. 

The most obvious obstacle to the cul
tivation of the Disa-Iack of propagat
ing rna terial-has been overcome since, 
using artificial pollination, sufficient 
seed has been obtained at Kirstenbosch 
to make possible a distribution to mem
bers of the Botanical Society of South 
Africa. 

Mr. Feinauer uses clay pots-not tins. 
This, he considers important for the 
plants to allow air to circulate and this 
seems to be essential to the Disas. Ample 
drainage is essential, small stones in the 
bottom of the pot are covered with al
ternate layers of river sand and sphag
num moss. He sows the infinitely fine 
seed on the surface-it is not covered at 
all-and germination takes place in 
about three weeks. Last year germina
tion was little short of one hundred per 
cent. The tiny plants are 'pricked out' 
in little clumps. The pseudobulbs are 
delicate in structure and could easily be 
damaged if an attempt was made to sep
arate the plantlets in order to prick them 
out singly. 

At Kirstenbosch the Disas are growing 
in a glass house but this is purely for 
convenience of attention and observa
tion. The gardener must be careful to 
devise some simple means of filtering 
the sunshine which falls on the plants 
and good ventilation is essential. When 
the plants are growing well they may be 
watered from above-there is no need 
to keep them damp by standing the pots 
in water. In Nature one must remem
ber, the Disa is often under a constant 
spray of water and very cold water too. 
It must also be borne in mind that the 
Disa is not a swamp plant-it will not 
tolerate stagnant water. 

Mr. Feinauer protests that the Disa 
has a repu tation for being more 'fussy' 
than it really is. Still there are some 
things, he admits, which it will not tol-
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Du Toit's Kloof Pass in the Drakenstein Mountains. Photograph, taken in 
winter, shows snow capped peaks. The compal'atively rare Disa uniflora is 
found in streams in this area; all the photos in this article were taken some 
miles from this scene. The rough mountain slopes shown are covered with 
Heaths and Pro tea species, besides many other flowering plants. 

erate. Firstly, let the gardener beware of 
'doctored' or chlorinated water. In cit
ies where water is treated, rain water 
must be used or, should it be available, 
stream water. Secondly, DDT and nico
tine must never be used on the Disa
both kill the plant much more quickly 
than either the red spider or the green 
fly which the grower is seeking to de
stroy. A sharp lookout must be kept for 
these pests for early detection mini
mizes the damage done. A good system
ic poison will control both g.reen fly and 
red spider, the two pests which, in South 
Africa, appear to be the only ones that 
attack the plants. 

Black spot is sometimes troublesome, 
but I think that Mr. Feinauer considers 
that this is a disaster which should not 
occur-it is clue to a lack of ventilation. 
At Kirstenbosch the pots used for Disa 

cultivation are always soaked before use 
in a fungicide to avoid possible soil 
fungi troubles. 

Finally, it is hoped that with constant 
cross pollination between plants from 
different localities, a strain more amen
able to cultivation will be d~veloped . 

"ViII gardeners and plant lovers in 
America take up the challenge and use 
their skill to add Disa uniflora to the 
list of hundreds of South African plants 
which they grow so successfully? 

I hope so, for the Pride of Table 
Mountain is a flower so perfect that one 
cannot behold it without experiencing a 
lift of the Spirit-perfect in form and in 
color it offers a lovely reward to those 
who use their skill to persuade it to live 
and flower far from its natural homes 
beside the mountain streams and the 
waterfalls of the Cape of Good Hope. 



Biological Control 

of Garden Insect Pests 

By C. H. HOFFMANN 

Gardeners are faced with a fearful ar
ray of destructive insects and mites, 
many species of which attack diversified 
plantings. For the present, and for 
many years to come, g.rowers will de
pend on insecticides and other pesti
cides to protect their plants so as to have 
beautiful flowers to enjoy, perfect blos
soms for the flower show, and high qual
ity vegetables and fruits for the table. 
Heavy use of insecticides and miticides 
against some pests for several growing 
seasons has caused certain pests to be
come resistant to these materials. For 
example, as early as 1949 insecticide
resistant strains of spider mites appeared 
on roses. In succeeding years entomolo
gists were barely able to develop new 
materials fast enough to control these 
pests. Since the late 1940's many insecti
cides of different types, including chlori
nated hydrocarbons, organic phosphates, 
and carbamates, have been utilized to 
great advantage for control of various 
pests of interest to the horticulturist. 
Sensational articles on the hazards of in
secticides have caused many growers to 
become skeptical of their use, partietl
larly when food crops are involved. How
ever, it is reassuring that no one has 
been able to prove that a single fatali ty 
has resulted from eating. food treated be
fore it was placed on the m arket with 
insecticides used according to good agri
cultural practice. However, we do know 
that some insecticides adversely affect 
pollinating insects such as the honey bee 
and wild bees. Moreover, certain insec
ticides applied to control one des truc-
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tive species on a crop may destroy the 
natural enemies of another insect that is 
normally of no economic importance. 
The absence of natural enemies may 
enable such a species to increase and be
come destructive. To control this new 
pest, we must then use another insecti
cide. The use of insecticides in and about 
the garden may also adversely affect 
birds and other wildlife. Fortunately, 
wildlife has a tremendous ca paci ty for 
repopulation and to date garden sprays 
have caused no overall permanent loss 
of birds. The several disadvantages of 
using insecticides have led some unthink
ing individuals to recommend banning 
them and relying completely on natural 
control. 

Balance of Nature 

Some of those who criticize the use of 
insecticides believe that satisfactory pest 
control can be obtained simply by not 
upsetting the balance of nature. Unfortu
nately, pest control problems are com
plex and will not yield to such a simple 
procedure under the conditions of mod
ern living. These critics seemingly for
get that man has been upsetting. the so
ca lled balance of nature in this country 
since the time of the Indians and the 
landing of the Pilgrims. Throughou t 
our history we have bent nature to our 
needs, utilizing certain species of plants 
and animals for economic or esthetic 
reasons and continually fighting those 
that interfered with our health, welfare, 
and comfort. All species of life constant
ly struggle for existence. Populations 
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flu ctu ate grea tly and a balanced state is 
seldom, if ever, obtained. Obviously one 
of man 's chief aims has been to utilize 
nature to his advantage. Natural control 
of insects has been emphas ized so much 
by popular writers that the public is be
ginning to think that n a tu re alone will 
adequately control most of oLlr destruc
tive insects. Natural control agents are 
indeed very valuable in helping reg.u
la te insect populations; however, the be
lief that they alone can meet most of the 
serious insect problems under modern 
conditions must be dispelled. The bal
ance of nature involves definite fluctua
tions of the host (pest) species, above 
and below an average density value. The 
frequent high peaks attained by the pest 
often result in serious damage. 

Biological Control Agents 
in the Garden 

N umerous parasites, predators, and 
diseases are consta ntly at work in the 
home garden controlling potential in
sect and mite pests. vVere it not for bio
logical control in nature, we would 
have many more pests and far more out
breaks to combat by other means. On 
the other hand, there is almost no place 
where implementing biological control 
is as difficult as in the home garden. This 
is true because the home garden is so 
small, and because such a very few in
sects can play havoc with a beloved 
plant. A single corn borer larva can 
des troy a prize dahlia. In a cornfield, 
though, one corn borer is not so impor
tant. Biological control agen ts that hold 
borer populations a t a reasonable level 
permit the g.rower to harves t a profit
able crop. In other words, bio-control 
has defi nite limita tions that frequently 
apply to home gardening. Although na
ture bountifully supplies biological 
agents to control insect pests in the home 
garden, the home gardener himself has 

• Clarence H. HolJman is associa.te director in 
the Entomology Research Division of the Agri
cll l11lmi Resea·rch Se'rvice, U. S, DetJa?'lment of 
AgriC'tl llu're, Beltsville, Md, An entomologist, 
Dr. HolJman is engaged in reseaTch administ?'a
tion which includes investigations on the biology 
and control of insects of inte1'est to ho?,tiwl
turists. 

onl y begu n to learn how to utilize these 
agen ts to greater advantage. He has not 
yet found it praclical to in troduce them 
largely because he has not found out 
how to manipulate and make them stay 
in his garden to work effectively. Man 
can introd uce predacious insects, birds, 
repti les, or parasitic wasps and flies; but 
usually they move either to the neigh
bors' gardens or com p Ie tel y out of the 
neighborhood. It is a big disappoint
men t to the gardener to believe so thor
oughly in the li se of nature 's natural en
em ies of insect pests but not be able to 
purchase ladyb ird beetles, egg parasites, 
mantids, chrysop id larvae, and other 
agents. Or, if they are avai lab le, it is 
equally disappointing to find that he 
ca n't make them stay on his property 
where they would work effectively. Per
haps future research will help us over
come some of these problems so that we 
can satisfactori ly supplement nature's 
good workers, 

In the meantime, it would be prudent 
of the home gardener to learn to recog
nize and protect the various parasites, 
predators, and other biological control 
agents present in his garden. Does the 
average gardener recognize his biolog.ical 
control friends and protect them? In
stead of protecting beneficial wasps, yel
low jackets, and spiders, many garden
ers deliberately destroy them. Would you 
recognize the nympths and adults of the 
minute pirate bug that is such an impor
tant predator of thrips inhabiting rose 
flowers? Just one of these insects is cap
able of destroying as many as 20 thrips 
a day. As recen tly as 1956 entomolo
gists believed this predator was of great
er importance in thrips control on roses 
than the best insecticides known at that 
time. These beneficial organisms can 
also be protected by the judicious use of 
selected insecticides, applied only when 
necessary and then the treatments alter
n ated so that perhaps only h alf the gar
den area receives the material at any 
one time. Other methods are available 
for controlling some pests without hazard 
to their n atural enemies. Some of these 
include certain cultural practices, me
cani cal barriers, washi ng aphids off 



Eggs, larva, and adult of a lady beetle, a common predator of many injurious 
insects. 

roses or other plants with a forceful 
stream of water, and hand picking or 
worming where pra€tical. 

Scientists in this country have been 
studying ways to obtain biological con
trol of insects for many years. Although 
a complete review of the methods in
volved would not be appropriate a t this 
time, the most important areas of pest 
study, some new approaches being ex
plored, and plans for the future should 
be mentioned. 

Insect Parasites and Predators 

For more than 75 years entomologists 
have been searching for and introducing 
natural enemies of insect pests. Over 
650 parasites and predators have been 
introduced into the United States and 
about 100 of them have become estab
lished. The greatest activity in biologi
cal control has been in countries settled 
by Europeans in comparatively recent 
times; the United States, Australia, New 
Zealand, and islands such as Hawaii. The 
United States has benefi ted from many 
worthwhile introductions. In turn, we 
have furnished other countries with 
many valuable native parasites, includ-

ing those attacking the woolly apple 
aphid, (Eriosoma lanigerum) , and the 
San .T ose scale, (Quadraspidiotus perni
ciosus) . 

Since most of our plants are not na
tive and the bulk of our serious injur
ious insects has come from a foreign 
country, initially our biological control 
studies consist of surveys to locate para
sites and predators in their native lands. 
·When our people working. abroad have 
collected enough material, they usually 
ship it by air in special containers to a 
quarantine station in this country. The 
procedures involved in importations are 
carefully controlled by the U. S. Depart
ment of Agriculture because of the risks 
of introducing potential new pests as 
well as organisms that may attack our 
native or introduced beneficial insects. 
During quarantine a further search is 
made for any extraneous material that 
might inadvertently have been sent 
along with ·the desired beneficial insects. 
After the quarantine period, we study 
the habits of the imported insect to see 
whether it attacks and reproduces only 
on the destructive pest species against 
which it is being introduced, if such a 
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study has not already been made in the 
country of origin. Subsequently, the in
sect is usually mass-reared and then re
leased at a time when the destructive 
host in this country is developing. 

Scale Insects and Mealybugs 

Some insects most commonly infest
ing perennial garden plants, shrubs and 
trees are scales and mealybugs. Para
sites and predators have very effectively 
controlled these pests. In fact, abou t 40 
percent of the successes in biological 
control on a worldwide basis have been 
ag.ainst scales and mealybugs. In this 
country, complete control of the cottony
cushion scale (Icerya purchasi) on cit
rus was obtained with a ladybird beetle 
and complete control of the citrophilus 
mealybug (Pseudococcus gahani) with 
two parasites. Other parasites have af
forded substantial control of the follow
ing insects: yellow scale (Aonidiella cit
rina) and black scale (Saissetia oleae) 
on citrus, olive scale (Parlatoria oleae) 
on olive, Comstock mealybug (Pseudo
coccus comstocki) on apple, and the ni
gra (black) scale (Saissetia nigra) on 
ornamentals. Partial control has been ob
tained with the use of parasites against 
the California red scale (A onidiella att
rantii) , the purple scale (Lepidosaphes 
beckii) and the citrus mealybug (Plano
coccus citri) , all on citrus; the San Jose 
scale on deciduous fruit trees; and the 
fig scale (Lepidosaphes ficus) on fig. A 
complex of natural enemies has given 
partial control of the longtailed mealy
bug (Pseudo coccus adonidum) on cit
rus (DeBach 1960) . 

Aphids 

Aphids attack hundreds of species of 
plants, feeding on the stems, leaves, flow
ers, buds, and roots. They reproduce 
rapidly and hence are w'!-tlZhed carefully 
by the gardener. Over 200 species of 
parasites have be~n recorded as attack
ing different species of aphids, some spe
cific for a particular aphid and others 
capable of destroying as many as 30 dif
erent species. Each female wasp may 
kill 150 to 500 aphids. Of the common 
aphid predators perhaps the best known 
are the brightly colored lady beetles. The 

newly emerged female must find aphids 
in sufficient quantity to produce and lay 
eggs. Ordinarily she eats from 200 to 500 
medium-sized aphids before she produces 
her first eggs. The alligator-like larvae 
also feed voraciously and may consume 
300 to 400 medium-sized aphids before 
changing to the pupal stage. The green 
lacewing larva is another predator that 
may consume several hundred aphids be
fore pupating. Lacewing larvae effec
tively kill many aphids because they at
tack by sucking out the body contents 
rather than by consuming the entire 
body. The syrphid or hover flies are 
also important aphid predators. The 
flies hover above aphid-infested plants 
and deposit their eggs among the aphids. 
Later the larvae hatch and feed vora
ciously on hundreds of aphids before en
tering the pupal stage. Other insects, 
such as assassin bugs, nabid bugs, flower 
bugs, and mirids are also important 
predators of aphids. In addition, about 
15 species of fungi attack and kill differ
ent species of aphids. 

An outstanding example of the effec
tiveness of a parasite was the transfer 
from the eastern United States to the Pa
cific Northwest of the parasite Apheli
nus mali that attacks the woolly apple 
aphid. Presumably the aphid gained a 
foothold in the Northwest from the East 
but without this parasite. After its intro
duction the parasite spread rapidly in 
the Northwest and reduced the aphid to 
a nonin jurious status. In fact, effective 
control of the woolly apple aphid by this 
parasite continued until DDT and other 
insecticides, used to control the codling 
moth, practically eliminated the parasite 
from the orchards. However, we have 
sent this parasite to many foreign coun
tries, where it has become an important 
factor in the control of the woolly apple 
aphid. 

Other Insect Pests 

Of 26 parasites introduced to combat 
the oriental fruit moth (Grapholitha mo
lesta) , none became sufficiently well es
tablished to assist in control. We attrib
uted the failure to the absenc.e of accept
able alternate hosts. However, we discov-
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ered that larvae of the fru it moth were 
heavily attacked by parasites native to 
the United States, of which Macro
centnls ancyiivonl.s was the most impor
tant. This species was reared and widely 
distributed with generally g.ood results. 

Both imported and n ative species of 
parasites have been studied for possible 
release aga inst the Japanese beetle. A 
million and a half parasites, represent
ing 34 species, have been imported from 
the Far East. Of fi ve species now estab
lished, Tiphi{/. verna lis is the most effec-' 
ti ve and widely distributed, sometimes 
parasi tizing over 60 percent of the J a p
anese beetle grubs. 

The European corn borer (Ostrinia. 
nubilal-is) is not only a serious pest of 
corn but also of many garden and orna
mental plants. During the past 35 years 
over 3 million parasites have been im
ported from Europe and the Orient. 
Equal numbers were reared and released 
to help control the pest in this coun
try. Actually only six species have be
come established, two of which are of 
considera ble impor tance. The parasi ti c 
fl y Lydella gri~ c~'_'ens is probably the 
most effective species, since it is widely 
distributed and has a field parasitization 
rate ranging from 10-75 percent. The 
wasp MacTOcentrllS gi f o' P "l7Sis (M. grandii) 
is found largely if, C.blern U niled States 
and parasitizes up to 52 percent of the 
borers. '\1\1 e believe such levels of para
siti zation h ave been a vita l factor in lim
iting the abundan ce and destructiveness 
of the Europ ean corn borer, even though 
complete control is not achieved. 

With the widespread use of insecti 
cides to control insect pests on various 
crops, many n atural enemies ha,ie been 
killed and some species of mites have 
emerg.ed as pests. Incidental to a study 
we set up to develop an integrated bio
logica l-chemical control program, we 
observed that certain species of mites ef
fectively kept other mite sI)ecies under 
controL For example, it was found that 
active immature forms of Ph)ltoseiulus 
persimilis consumed an average of 6.3 
eggs of the destructive two-spotted spider 
mite (Tetranychus telarius) and 7.1 of 
T. cinnabarinus. The average daily 
consumption of an adult P. p ersirnilis 

was 18 to 20 eggs and approximately 1.5 
adult females of either host species. 
Moreover, female P. persimilis mites de
posited about three eggs per day when 
confined with either injurious species 
and successfully completed their devel
opment with either species as the host. 

L eaf miners, Liriomyza spp., serious 

pests of vegetables and ornamentals, are 
sometimes held in check by natural en
emies. Of 15 species of parasites found 
in Arizona, three chalcids destroyed from 
78 to 92 percent of the leaf miners on 
cantaloups. In the Salt River Valley 
lettuce and cantaloups provide a se
quence of host plants . The parasites that 
overwinter on the lettuce become avail
able to attack the leaf miners on canta
loups in the spr ing. However, if the 
paras ites do not overwinter successfully, 
the Gmtaloup crop may be damaged by 
the leaf miners. 

Insect Pathogens 

Much interest centers about using in
sect pathogens, including viruses, bac
teria, fungi, and protozoans, for insect 
controL More than 1,000 of these path
ogens are known to infest and kill insec ts 
in the labora tory. For some time the 
milky-disease bacteria, Bacillus popilliae 
and B. ientirnorbus, have been commer
cially ava ilable in spore dusts that ca n 
be applied to the soil to infect and kill 
the grubs of the J apanese beetle. From 
]939 to 1953 an intensive program of 
colonization was carried on in coopera
tion with various State and Federal agen
cies to acce lerate the spread and estab
lishment of the disease. These milky 
disease spores are now widely distributed 
in the eastern Un ited States and play an 
important role in holding the beetle 
population to a fairly low level. 

After considerable research by State 
and Federal agen cies, the U. S. Depart
ment of Agriculture recommends the 
crys talliferous, spore-forming bacterium, 
Bacillus tlwringiensis var. thuringiensis, 
for control of the imported cabbage
worm (Pi eris rapae) , the diamondback 
moth (Plutella maculipennis) , and the 
fall armyworm (Li/phygrna fntgiperda) 
on brocoIli, cabbage, or cauliflower. Al-
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though research has shown this b acter
rium to compare favorably with insecti
cides for controlling these pests, growers 
generally have not yet accepted it for 
this purpose. 

Research continues to develop virus 
diseases that may be used to control in
sect pests of interes t to the horticultur
ist. For example, in southern California 
a nuclear polyhedrosis "irus disease has 
proved to be effective in controlling early 
stages of the cabbage looper (Tricho1J
lusia ni) on cabbage, cauliflower, and 
lettuce. Another virus is exceedingly ef
fective against larvae of the corn ear
worm (Heliothis zea) , also known as the 
tomato fruitworm. However, additional 
research on the overall effec tiveness of 
these viruses and their safety to higher 
animals must be conducted before we 
can recommend their use. Also of inter
est is the discovery by researchers at our 
fruit insect laboratory in California of a 
virus disease of mites on citrus. This is 
the first record of a virus disease of 
mites. Perhaps we now can find ways to 
use this virus so as to avoid residues as
sociated with miticides applied to fruit 
trees. 

Plant Resistance to Insect Attack 

One of the best ways to meet insect 
control problems is by developing crop 
varieties that are resistant to insect at
tack. This method is effective, cheap, 
and without the side effects that may ac
company the use of insecticides. Unfor
tunately, it may take entomologists and 
plant breeders from 10 to 25 years to de
velop suitable insect resistant varieties. 
It will also be necessary to develop va
rieties that are adaptable to different 
parts of the country. Growers cannot 
wait so long for a solution to insect 
problems and thus will demand other
control measures. However, the produc
tive research of the past clearly points up 
the desirability of fostering research on 
this method of insect control in the fu
ture. The emphasis in developing in
sect-resistant crops has been placed most
lyon forage and grain crops. In this re
gard, we should specially mention de
velopment of the many corn hybrids 
that are resistant to the European corn 

borer and th e co rn earwonn. T he meth
od is also promising for controlling a 
variety of insec Ls on vegetables. Research
ers are presently studying ways to obtain 
insect-res ista nt beans, cantaloups, col
lards, sweet corn , onions, peppers, pota
toes, and squ ash. 

Sterility by Gamma Radiation 

R eleas ing male insects sterilized by 
ga mma radiaLion into a wild population 
of insects of the same species is a most 
promising new a pproach to insect con
trol or eracl ica Li on. The occurrence of 
large numbers of individuals of destruc
tive insects, and the large areas general
ly involved in 'well-established popula
tions, make i t unfeas ible to utili ze this 
proced ure alon e for meeting most of 

Chrysopid larva (larva of lacewing fly), a 
general predator feeding on cabbage aphids. 

our insec t problems. However, under cer
tain circumstances this method, inte
grated with other methods, should be of 
great value in controlling. our most im
portant economic species. Current meth
ods of pes t control, involving the de
struction of organisms with chemicals, 
are efficient when the pest population is 
high, but inefficient when the population 
is low. In contrast, the sterile insect re
lease method is generally inefficient when 
the pest population is high, but highly 
efficient when it is low. Integra tion of 
the two methods provides a degree of 



Left, syrphid adult; Right, syrphid larva, a predator feeding on aphids. 

control not available when either meth
od is used alone. 

After years of studying how to utilize 
the sterility principle in controlling the 
screw-worm (Cochliomyia hominivorax) 
the following basic conditions must be 
present if this principle is to be applied 
successfully against insect pests : 

1. A method of mass rearing the In

sect must be available. 
2. Adequa~e dispersion of the re

leased males must be obtained. 
3. The sterilization procedure must 

not adversely affect the vigor and 
mating, behavior of the males. 

4. The female of the insect to be con
trolled must normally mate only 
once, or if more frequent matings 
occur the sperm from the gamma
radiated males must compete with 
those from fertile males. 

5. The population density of the in
sect must be inherently low or 
the population must be reduced by 
chemicals or other means to a level 
at which the release of predomi
nant numbers of sterile males over 
an extended period of time would 
be economically feasible. 

After successful experimental eradica
tion of the screw-worm from the island 
of Cura\ao, a large Federal-State pro
gram was l1:ndertaken to eliminate this 

pest, a serious enemy of livestock and 
wild game from the Southeastern United 
States. By maintaining a constant rate 
of release of sterilized males, each suc
ceeding generation of flies was further 
outnumbered by the sterile males until 
the pest was eliminated in 1959, approx
imately 17 months after the program 
was initiated (Knipling 1957, 1960). 

Currently the USDA is cooperating 
with Texas, New Mexico, Oklahoma, 
Arkansas, and Louisiana, and with the 
Southwest Animal Health Research 
Foundation, in combating th€ screw
worm, which the livestock producers in 
the area estimate costs their industry as 
much as $100 million a year. The eradi
cation campaign was initiated in Febru
ary 1962. The release of sterilized flies 
since the fall of 1963 has ranged from 
100 to 150 million per week. The great 
decrease in screw-worms since 1962, 
based on the small numbers of larval 
cases confirmed by laboratory identifica
tion, speaks for the remarkable effective
ness of this prog.ram in the Southwest. 
It is estimated that since the program be
gan 3 years ago, incidence of screw-worm 
cases in this area has been reduced by 
99.9 percent. 

The second insect to be eradicated 
from a particular area by release of in
sects sterilized by cobalt 60 gamma rays 
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was the melon fly (Dacus cttTCtlTbitae), a 
pest of melon and vegetable crops. This 
was a pilot experiment conducted dur
ing 1963 on the 33-square-mile Island of 
Rota in the Pacific. The experiment in
volved both biological and chemical con
trol. First, a malathion-protein hydroly
sate bait reduced the numbers of wild 
melon flies on the most heavily infested 
farms so that widespread overflooding 
with sterile flies could be achieved very 
quickly. In cooperation with the U. S. 
Navy and the Trust Territory of the Pa
cific Islands, entomologists of our Divi
sion released a total 180 million melon 
flies that had been sterilized by gamma 
rays. The sterile males, either dropped 
from aircraft or released from cages on 
the ground, mated with native Hies and 
the resulting eggs did not hatch. Re
peat~d and systematic releases of sterile 
males eventually wiped out the native 
melon fly population. Within 3 weeks, 
the sterile flies overflooded the native 
flies by a ratio of 13 to 1 and then g.rad
ually increased as the natural popula
tion declined. Eradication was accom
plished about 3Y2 months after the first 
sterilized flies were released. 

The spectacular eradication of the 
screw-worm and the melon fly by the 
sterile male technique has caused re
search workers, pest control officials, and 
governmental authorities to ask about 
applying it against n1any other injurious 
insects. Although it is unlikely that this 
technique can be used against many in
sect pests, it is conceivable that careful 
res~arch could show its applicability for 
the control of other important insect 
pests. In this country researchers are be
ginning to study its appli!cation against 
such horticultural pests as the subtrop
ical fruit flies, drosophila, Mexican bean 
beetle (Epilachna vaTivestis) , codling 
moth, European corn borer, and spider 
mites. 

Sex Attractants 

After years of research, chemists of the 
Entomology Research Division made a 
great breakthrough by isolating in pure 
form and identifying the extremely po
tent sex attractant secreted by the fe
male gypsy moth (PorthetTia dispar). 

They also synthesized a sex attractant 
named g.yplure, which is closely related 
to one occurring naturally in the gypsy 
moth. This attractant can be produced 
rather cheaply. It guarantees a source 
of material for detecting new infesta
tions, for measuring the effectiveness o( 
chemical control programs, and for use 
in small containers dispersed over the 
forest as a possible means of controll
ing the gypsy moth by confusing the 
males and making it impossible for most 
of them to find mates. This breakthrough 
on the gypsy moth sex attractant has en
coUl'aged work at laboratories through
out the country. Excellent leads on sex 
attractants have been obtained with oth
er insects of horticultural interest. These 
include the peach tree borer (Sannin
oidea exitiosa) , lesser peach tree borer 
(Synanthedon pictipes) , tomato horn· 

worm (ProtopaTce quinquemaculata) , 
cabbage looper, Southern armyworm 
(Prodenia eTidania) , salt-marsh cater
pillar (Estigmene acrea) , codling moth, 
and the banded cucumber beetle (Dia
brolica balteata). vVe anticipate that we 
can use these specific attractants to ad
vantage, either alone.in traps or in com
bination with toxicants or chemosteri
lants, to control the most important in
sect pests. 

Integrated Control 
In recent years we have paid more and 

more attention to integrated control, 
that is, the utilization of different insect 
control methods concurrently or succes
sively. Our objective is to obtain sat
isfactory insect control with specific 
chemicals or to diminish the amounts of 
insecticides that would otherwise be 
used. Kelthane is a good example of a 
chern.ical having a specific use for the 
home gardener. It is available for con
trol of mites on flowers and vegetables. 
The advantage of this material over 
many others is that it is effective against 
mites but causes little or no damage to 
parasites and predators of the mites or 
other insect pests. 

Research Needs in Biological Control 
To enhance opportunities for success 

when we are planning to introduce par
asites and predators to control insect 



Tachinid pal'asite of European corn borer with empty puparium and host 
remains. This dipterous parasite (Lydella grisescells) is an important corn 
borer control agent. 

pests, we must study in detail the biol
ogy and ecology of the beneficial insects 
as well as their hosts. Some of the im
pOl-tant biotic factors are host continuity 
and density, degree of synchronization 
in the life histories of parasite and host, 
availability of alternate hosts, host dis
tribution, host-parasite interaction, and 
searching ability of the parasite or pre
dator in the new environment. Methods 
of introducing and colonizing, imported 
species can greatly inA uence the success 
of slIch a program. vVe need to develop 
methods for mass rearing beneficial in
sects as well as tests to determine wheth
er continued mass releases of some spe
cies might tip the balance of nature and 
thereby bring certain economic insects 
under control. We will undertake cer
tain of these lines of work in Olll: new 
Biological Control of Insects Research 
Laboratory, at Columbia, Missouri, to be 
completed in 1966. Basic investigations 
carried on in this Laboratory will apply 
to insects in all parts of the country. 

Scientists at our Insect Pathology Pi
oneering Research Laboratory at Belts
ville, Maryland, are conducting basic 
studies on insect pathogens. These stud
ies include identification of pathogens; 
methods of propagating, separating, and 
purifying them; determination of their 

cultural requirements; and factors gov
erning infection and spread under differ
eI).t conditions. -We especially need field 
studies to determine the value, under 
different conditions, of mass liberations 
of disease organisms, dispersed either by 
conventional spray equipment or by 
contaminating insects. Future use of 
many insect pathogens will depend on 
development of successful methods of 
mass-rearing insects. \Ve need to be able 
to provide sufficient host material on 
which to grow the pathogens or else to 
develop synthetic media to accomplish 
the same purpose. 

Proper su pport for the long-term re
search studies required to develop plants 
resistant to insect attack is long overdue. 
This method offers many opp0rtunities 
to obtain effective and economical con
trol of destructive insects wi thou t se
rious adverse consequences. 

Researchwise, the sterility approach to 
insect control is new and therefore an 
almost untouched field. Fortunately, our 
Division will have a group of scientists 
studying the basic requirements for uti
lizing the sterility principle of insect con
trol. These scientists will occupy our 
new Metabolism and Radiation Research 
Laboratory at Fargo, North Dakota. They 
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will be finding out how radiation affects 
the genetics and cytology of a variety of 
noxious insects. 

Discovering potent sex attractants in 
several economically important insects 
has opened up a whole new field of in
vestigation which needs to be fully ex
plored by entomologists and chemists. 
Conceivably, quantities of natural sex 
attractants or synthesized sex attractants 
cou ld be used alone or in combination 
with other methods of insect control to 
develop safer ways to con trol insect 
pests. 

Perhaps our most fertile but difficult 
field of research deals with integrated 
control. Utilization of two or more 
methods to control a given insect re
quires a thorough knowledge of popula
tion dynamics and careful timing in ap
plying the different methods to obtain 
the greatest benefits. As a means of over
coming insecticide residues and solving 
the problems caused by insect res istance 
to insecticides, integrated control has al
ready been exceedingly useful. Future 
exploitation of the method wi ll depend 
upon research resources and how we are 
able to emphasize this line of attack. 

Summary 

Annual losses by insects to garden in
sect pests are estima ted to be over $879 
million. Gardeners face a fearful array 
of destructive insects and mites and 
must depend considerably on insecti
cides for their control. Natu ral control 
agents are very valuable in helping reg
ulate insect populations; however, the 
belief that they alone can meet most of 
the serious insect problems must be dis
pelled. On the other hand, every effort 
must be made to recognize the many bi
ological con trol agen ts that are so useful 
in the garden in preventing outbreaks 
of insects and protecting these beneficial 
insects. Results of biological con trol 
studies relating to a number of destruc
tive insect species a ttacking horticultural 
and garden plants in this country are re
viewed. Such studies include insect par
asites and predators, insect diseases, the 
development of plants resistant to insect 
attack, utilization of the sterility princi
ple in insect control, sex attractan ts, and 

integrated control. These different as
pects of biological control have great po
tential. But research to date is so lim
ited that we do not know how to utilize 
the approaches to greatest advantage. 
Considerable emphasis, therefore, must 
be placed on research of th~ future to 
determine the ro le that biological con
trols are to playas dynamic, efficient, 
and safe ways to control destructive lI1.

sects. 
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Epimedium and Vancouveria 

lh FREDERIC P. LEE 

Epimediums are low-growing peren
nials . While the tops die down late each 
year and there is annual renewal of 
growth above ground, the creeping root
stocks or rhizomes below ground and the 
roots are perennial. Epimediums may 
be regarded as herbaceous, although the 
wiry stems are slightly woody. They are 
used as edging, gl"ound covers, or small 
accents and are suited to partial shade 
in woodland nooks, rock gardens, or fac
ing shrubs. While useful in these many 
ways, epimediums are the sort of plants 
invariably described in terms less hum
c1rum than useful, such as dainty, grace
ful, winsome, and lovely. 

Depending on the variety, the mound 
of leaves ranges from 8 to 22 inches tall. 
The individual leaflets are heart-shape. 
The flowers may be red, white, yellow, 
or violet red. They are small but are 
airy or ethereal, like a miniature colum
bine. The largest flowers are only 1 Y4 
inches wide. ''''hile epimedium blossoms 
individually are not conspicuous, an edg
ing a few feet long and a foot wide 
makes a bright sheet of bloom. Epime
diums are hardy and easy to grow. Their 
handsome leaflets and graceful flowers 
make them desirable garden plants. 

Epimediums are not in common use
perhaps the name is a deterrent. T here 

• Frede'ric P. Lee, a lawyer hy /) ro/essio'll , is a 
member Of the Edito,-ial Committee o{ the 
American HOl-lieu/twal Societ.'y. H e is author of 
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appears to be no well-recognized com
mon name. Occasionally one sees ap
plied the unpleasant name, Barrenwort, 
and even less frequently, Bishops-hat. 
The botanical name of the genus, Epi
medium, derived from. the Greek, is of 
uncertain meaning, perhaps indicating 
grown in Media. Linnaeus used the 
n ame. 

Leaves and Flowers 

The leaf stalks of epimediums are stiff 
and rise from the ground. The leaf on 
each stalk is compound, being divided 
into groups of three leaflets. The leaves 
are almost evergreen and with some va
rieties retain their good appearance well 
into the winter. The old leaves should 
be cut back to the ground in late winter 
before the new leaves emerge in early 
spring. vVhile the leaflets vary in size on 
anyone variety, they are all usually over 
I inch long. However, the largest leaflets 
of the variety, depending on what it is, 
may run up to 2 or 3 or even 4 inches. 
The lea fle ts have denticulate or soft 
spiny toothed edges and sometimes col
ored margins with mottled coloring over 
the rest of the leaf. Rubrum is an ex
ample. Leaves also color in the fall. 
Epimediums bloom in April and May 
before the leaves h ave fully matured, and 
the stature of the plant continues to in
crease after blooming. 

The form of the flowers is difficult to 

describe. The sepals are eight, in two 
whorls, an inner and an outer whorl, 
each with four sepals. The sepals of the 
outer whorl are tiny and sometimes not 
green, but grayish or brownish. The se-



Epirnediurn grandiflorurn 'Album' 

pals of the inner whorl are petaloid, 
looking and being colored like petals. 
There are four true petals that form a cup 
or crown, as in a daffodil, only, of course, 
much smaller. In most varieties the pet
als have spurs or nectaries or pouches 
that extend out over the whorl of inner 
petaloid sepals, sometimes part way and 
sometimes beyond the end of the whorl. 
There are four stamens, usually yellow. 
The flowers are carried in racemes or 
panicles, each having in some varieties 
up to as many as 30 small blossoms. The 
effect is delightful even though minia
ture in scale. 

Cultivation 

Cultivation is simple, a loamy soil on 
the acid side and preferably with plenty 
of humus and partial shade. The vari
able light under high trimmed decid
uous trees is good. A reasonably moist 
soil is desirable but the plants withstand 
considerable dryness . They are hardy 
and need no protection. The plants are 
propagated by division at any time but 
more readily in late summer or early 
fall. They spread underground by rhi
zomes and with fair rapidity, making a 
good-sized clump in a few seasons. So 
far I have been afflicted with no diseases 

of epimediums save occasionally a leaf 
rust on some plants. 

The Different Kinds 

Epimedium species are natives of J a
pan, China, southern Russia, Asia Minor 
and the Balkans. There is a closely re
lated genus, Vancouveria) whose species 
are all native to our west coast. 

Some botanists conclude that there are 
as many as 20 species in the genus, Epi
medium. Many of these are unknown 
to gardens. Other botanists, more con
servative, greatly reduce the number of 
species. They hold that some of the 
plants with Latin names and heretofore 
classified as botanical species are not 
species, but are probably garden hybrids; 
and that still other plants should be clas
sified not as species but as varieties of 
species or the garden hybrids. Garden
ers and nurserymen usually lag behind 
taxonomic readjustments. In conse
quence, the names of epimediums in 
gardens and nurseries are confused. 

Among the species, hybrids, and selec
tions of species or hybrids found in gar
dens or nurseries today, the following. 
are desirable: 

First, a red-flowered Epimedium X ru
bnlm) thought to be a hybrid of alpinum 



and grandifio1"lI117. It is 15 inches in 
height. The leaflets h ave red margins 
and are sometimes mottled red, up to 4 
inches long. The petals of the flowers 
are white, or perhaps a very pale yellow, 
but the cup formed b y them has red m ar
gins and the color extends b ack towards 
the center. The petal spurs are white and 
run out to the end of the inner sepa ls, 
which are red (Indi a lake, HCC 826-
Horticultural Colour Chan, Royal Hort. 
Soe., England). The spurs give the ef
fect of a white cross on a red back
gro und. The four se pals on the outer 
whorl are grayish. They drop off soo n 
afte r the Rower opens. Rubrum is one 
of the showier members of the gen us, 
the Rowers bei ng red in total garden ef
fect and large, up to one inch wide. 

A lp inum is similar to rubrum, but less 
robust, and is from central and southern 

Europe. Grandifiorum (syn . macran
thum) , is from J apan and Manchuria. 
It h as flowers with purplish sepals. The 
petals are white with white spurs that lie 
on the inner sepals and extend out be
yond them. The leaf mound is 12 inches 
tall and the leaves up to 2 inches long. 
There is an all white form called grandi
fiorum 'Album'. 

'Rose Queen', also a variety of grandi
fiorum, is another red and is the largest 
epimedium here considered. The leaf 

Flower of Epintetlium grantliflorunt 
'Rose Queen ' 

Epinte tlium. youllgia"ltn~ 'Niyellm' 

Epimeclium 'Sulphureum' 
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mound may reach a height of 22 inches, 
although the flowers bloom when the 
leaf stalks are around 12 inches tall. The 
leaflets run up to 4 inches in length. The 
flowers, I Y4 inches wide, are lilac purple 
(HCC 030) and the petal spurs, while 
not lying on the inner sepals, extend out 
beyond them. 

The best white flowers are found in X 
yonngianum (syn. musschiantlm~) and 
one of its varieties. Youngianum is be
lieved to be a hybrid of grandifiorum, 
already mentioned, and diphyllum, a 
dwarf white, also from Japan. The 
plants, regarded as typical for you?1gian-

tim, are 12 inches tall, with 3 inch leaf
lets and white flowers. One of the finest 
epimediums is you?1gianum 'N iveum' 
(syn. macranthum var. niveum, grandi
fior~ttm var. niveum). It is low-growing 
(9 mches) and has small leaflets. It is 
generally more compact and floriferous 
than most. The inner sepals and the 
cup of petals (% inch high) are pure 
whIte. The outer sepals on unopened 
flowers are brown. The petal spurs turn 
up and do not lie Hat on the inner 
sepals. 

When it comes to yellow-flowered epi
medlUms, there is continued confusion. 
Plants can be obtained under the name 
Epimedittm 'Sulphureum'. They grow 
about 15 inches tall with leaflets up to 
3 % inches long. The inner sepals are 
canary yellow (HCC 2/ 3) and the cup 
formed by the petals is somewhat darker. 
The petal spurs do not lie on the inner 
sepals but are about as long. Sulphure
um is said to be derived from the hybrid 
X veTSicoloT (gra?1 di fi o1"Um X pinna
tum) . 

A yellow flowered species from Persia 
is pinnatwn var. co lchicum. The petals 
have very short suprs. There is also X 
ve1'sicalol", a suposed offspring of pin
natum var. colchicum and alpinum. 
'Whether 'Sulphureum' of the trade is a 
variety of species pinnatllm, or is a va
riety of the pinnat-um hybird, X versi
calm', makes Ii ttle difference to the gar
dener. Under any name it is a good 
plant and spreads rapidly, irrespective 
of its taxonomic troubles. 

A violet-red flowered plant is the one 
sold in the trade as Epimedium lilaci
num, or lilaceum, or roseum. It is 8 
inches tall. The flowers are magnolia 
purple, HCC 030/2. The petals have no 
spurs and make a looser cup than in 
most epimediums. Botanists now regard 
the plant as another variety of the hybrid 
)lotmgianum and designate it as X 
youngianum 'Roseum'. It may be noted 
that one of the supposed parents of 
YOtlngianum, namely the species gTandi
fiomm, already mentioned, has a variety 
violaceum, in the violet red range, al
though pale. 

A rather different appearing epimedi-



urn is the species pubigerum from the 
Balkans and Asia Minor. With me it is 
8 inches tall, but the flower panicle ex
tends up some 15 inches, much further 
above the foliage than in most Epimedi
urns. The white flowers are very small, 
% inch across. The inner sepals are 
concave and the petal spurs set down in 
them. It is a more fragile appearing and 
less elegant plant than those described 
above. 

The genus Vancouveria is the North 
American analogue to the genus Epime
dium. The leaves of the Vancouverias 
are more rounded at the tip and the 
flower has 6 inner sepals, petals, and 
stamens instead of the four in Epimedi
urns. Vancouveria hexandra, the best 
known species, is found wild in Wash
ington, Oregon, and California. It is 12 
inches tall, the leaflets are 1 Y2 inches 
long, and it blooms in May, a little later 
than most epimediums. Hexandra has all 

Epimediulll X rubrum 

Epimedium youTigianum 'Roseum' 

Epimedium pubigerulll 

MARIAN A . LEE 



October, 1965, Volume 44, N umber 4 225 

the good characteris tics of an epimedi
urn and may be treated as one by the 
gardener. 

In Bethesda, Maryland, I have with
out difficulty grown X mbrwn, X )Ioung
ianum 'Niveum' and 'Roseum ', X ve rsi
color 'Sulphureum', grandifloTtl1n 'A l
bum' and 'Rose Queen ', and pllbiger-
11m; also Vancouveria hexandra. There 
are, of course, others, in fa ct, botanists 
list up to twenty-one species and some 
other garden varieties I have not grow n. 
A few merit mentioning: Among the 
epimediums are perralderianum from 
Algeria, with ye llow flowers ; sagittatwn 
from China up to 20 inches tall with 

whitish flowers; X wa rleye nse (likely a 
hybrid of alp inum and pinnatum var. 
colchiam) with yellow petals and red 
outer sepa ls, also up to 20 inches tall. 
Among the Vancouverias both from Ore
gon and Ca liforn ia are chrysa.ntluL, up to 
16 inches tall, with yellow flowers, and 
p lanipetala, the Redwood Ivy, up to 20 
inches ta ll, whit ish flowers. 

The var ious Ep imetiiums have so 
many garden uses, are so easy to grow, 
and make such admirable plants with 
Lh eir superb leaves and gracefu l flowers, 
Lhey shou ld be planted more widely and 
in more variety. 



A Book or Two 

Rhododendrons and Azaleas 
By Judith Berrisford. First published in the 
United States by St. Martin's Press, New York, 
N.Y., 1965. 288 pages, Twenty-four black and 
white and four color illustrations from photo
graphs. Price $9.00. Members price $8.08. 

Mrs. Berrisford is a British gardener and 
naturall y reflects British experience and view
points, including her own problems with an 
alkaline (pH 7.5) soil. Also, aside from refer
ences to around eight Gable and nine Glenn 
Dale hybrid azaleas, little awareness is shown of 
the tremendous amount of work that has been 
done here in the breeding both of " true" rhodo
dendrons and azaleas, and in pl ant ex ploration 
and introduction work designed to improve the 
understanding of our native and the Japanese 
species and hybrids. 

The book is a friendly book , sometimes di
rec ted to th e experienced amateur, at others to 
the enthusiastic neophyte. Thus the chapters 
on Rhododendrons and Azaleas on Limy Soils 
and on Soil, Shelter and Site are both elaborate 
and suited to the gardener who h as completed 
his probationary period. Emphasis is placed on 
the conclusion of Dr. Henry Tod of the Edin
burgh School of Agriculture that in neutra l to 
alkaline soils chlorosis may in rhododendrons be 
more a manifestation of magnesium , th an of 
iron or manganese, deficiency. 

On the other hand, discussion of the origins 
and listings of descriptions of varieties a re su ited 
to the beginner. 

Several chapters deal in pleasant and valuable 
fashion with various rhododendrons for rock-and-

peat gardens, for small gardens, and for wood
land and large gardens. 

Mrs. Berrisford urges that botanists should 
not (as do the majority of them at present) 
lump azaleas along with other rhododendrons, 
but that azaleas merit separate generic status. 
This expresses the view of most amateurs and 
nurserymen. Azaleas usually wind up at the 
rea r of the parade when regarded as merely one 
of the numerous series of rhododendrons. Th is 
book i tself reflects the difficulties of affording 
separate but equal, much less full y desegre
gated, literary trea tment for azaleas. 

Mrs. Berrisford has a couple of naive mis
unders tandings as to geography of the United 
States, but this is not the first instance of that 
sort in British horticultural works. Neverthe
less, this is an excellent book for the United 
States, as well as the British, novice who has 
serious intentions in his pursuit of rhododen
drons. 

FREDERIC P. LEE 

The Easy Magic of Japanese Flower 
Arrangement 

By Lee Early Quinn , published by Charles 
E. Tuttle Company, Rutlant, Vt. Price $7 .50. 
1965. Illustrated, 180 pages. (Library) Mem
bers Price $6.38. 

Congratu lations to Mrs. Quinn and her bri l
liantly witty illustrator Saburo Suzuki, who 
must have peeked in at many a work-shop ses
sion to capture all his insight into western 
woman 's approach to ikebana. This book is a 

(800l<s available fo·r loan to the lI1embership are designated: (Library). Those not so desigl1(tted 
are in p?'ivate collections amd are not available tor loan. Books available for sale to the Membership 
are designated with the special reduced p?'ice and (we subject to the umal change of price without 
notice. Orden must be sent through the A merican Horticultural Societ)' accompanied by the 
prope?- payment. Please allow two to t!wee weeks fO?' delive?·y. Those not designated for sale to 
the Membership at reduced prices can be purchased through the Society, however, at the retail 
1}rices given. In these instances the full profit is ?'eceived by the Society to be used tor increased 
services and benefits at the Membershi1].) 
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winner on presenta tion skill of autho r, clever 
ca rtoons and bea uty of illustra tions, man y in 
full color. 

This book is a M UST for th e uniniti a ted and 
a delight to anyone who here tofore h as h ad a 
jaundiced eye on the anti cs of ikebanists! 
' ·Vheth er you ever intend to join th eir r anks or 
continu e as a rank outsider. th e hil ariou s car
toons (husbands please no te p age 28) a lone a re 
worth buying th e book for , and personally, I 
wouldn 't mind th e longes t wa it in the doctor 
or dentist's recepti on room whi ch prov ided such 
a ga y and enterta inin g book on a subj ect which. 
here tofore. has been kept under wraps as " too 
compli cated "-this auth or h as brough t a fresh 
approach b y h er u se of humor to brighten th e 
subj ect of ikeban a. in which sh e is ve ry skill ed 
and introd ucing us to th e sch ool of I chi yo. 
Since I have been informed there a re over 3000 
Schools on the subj ec t of ikeban a in J apan most 
of us in the weste rn world may never ge t to th e 
Land of the Rising Sun 0 we are, indeed. 
gra teful to a writer of such in sight as Mrs. 
Quinn presenting h er specia l School of I chiyo, 
which ranks high alon g with Ikenobo. Sogetsu 
and Ohara. Gradua tes of these 4 sch ools are 
teaching h ere. 

Those of us who feel like Mrs. Quinn about 
the rash of a bstract des ign for ikebana, will find 
the cartoon on page 150 spell s them out. and th e 
accompanying cha pter is both revealin g and 
revelant. 

The beginn er will find Mrs. Quinn 's lin e 
drawings and instructions invaluable a ids to a 
sane and simple ikebana arrangement. H er lists 
of material for ikebanists, too, a re helpful. H er 
charge tha t our western florists are reluctant to ' 
part with foliage (have you ever tried to ge t a 
carnation with a bud or two left on it !!!!!) is 
so true. 'Wonder wh y here in th e Eas t I h ave 
never come across a flower shop run by an ori
ental-surely this field would find a ready mar
ket and he would be able to introduce the 
J apanese custom of pre-packaging bunches of 
suitabl e flowers and foliage for use in ikebana. 
Le t us hasten the day when we are so conscious 
of the beauty of a simple, single flower that our 
main streets will h ave as many as 7 flower shops 
on one stre tch of avenue and ALL of them suc
cessful and busy as bees. And a "rose is a rose 
is a rose" whether one or three, they will give a 
spiritual lift to the beholder and how we need 
tha t lift in this world today. Thank you , Mrs. 
Quinn for giving us this sensible approach to a 
happy hobby-ikebana. 

KAREN Foss 

Annual and Biennial Flowers 

By A. P . Balfour. Publi9hed by Godfrey Bles. 
London, England, 1963. 153 p ages. 108 bla ck 
and white and 8 color pla tes. 

This is the latest ve rsion in la rger type and 
hard cover of the 1958 Penguin handbook pre
pared by the a uthor in conjunction and collab-

ora tion with th e R oyal Hor ticultural SOCiety of 
Great Bri,ta in. The author. A. P . Balfou r, has 
since 1921 been on the sta ff of the famous seed 
firm of Su'lton & Sons, Reading, England. He is 
responsible fo r many of the fine stra ins of an
nu al and bienni al fl owers cu rrent tod ay, and 
holds the Socie ty'S Victo ria Medal of H onour. 

The book deals with h ard y, h alf-h ard y, and 
tender annuals and biennials. It first lists and 
tli cusses twen ty- five th a t a re widely known , and 
this is fo ll owed by a m ore general list and dis
cuss ion of o thers. Newer stra ins and form s are 
brought to the a ttention of the gardener and 
there is advice as to culture and use, as well as 
deta il ed in tructions on seed propaga tion. 

Not an elabora te work , like C. O. Booth 's 
An Encyclopaedia Of Annual and Bienn ia l Car
den P lan ts of eight years ago, Balfour's book 
gives in compac t fo rm and at a m odest price 
assistance th at is wholl y adequa te for the not
too-experienced gardener and tha t should lead 
him or h er to do more than bu y a few seed 
packets from a rack in the local h ardware store 
or su perma rket. 

F REDERI C P . L EE 

The ABC of Flower Arranging 

By Julia Clements, published by D. Van 
Nostrand Compan y, In c. , Prin ceton, New J er
sey. 1964. Illustra ted , 96 pages. $4.95 . (Li
brary (Members pri ce $4.20) . 

This II th book by Juli a , Lad y Se ton , is an in
teresting addition to h e!' others on flower ar 
rangement. Julia Cl ements, as Lady Seton , 
knows full well the deep love h er fellow-Brit
ishers have fo r the lush, full mass " bouquets" 
and we find the la tes t book does not le t us 
down. The skill she h as garnered through the 
past 25 years is, perh aps, summed up in this 
"primer" which has in it also the new and wide
spread in terest ikebana h as achieved also in the 
B ri tish Isles. 

Since floriculture and horticulture is the sa
lient interes t in Flower Shows in Great Britain , 
we are not surprised to find tha t the Lady 
Seton ca lls flower arrangemen t a " fascina ting 
craft " whereas we, in these States, like to con
sider it h as reached maturity and may be called 
"a rt. " 

The book h as an especia lly ni ce feature, it 
opens and stays fl a t while you examin e and 
stud y the excellent bl ack-and-white finish ed 
photograph and then, on th e opposite page, 
learn step-by-step how she put it toge ther. 

The author h as included plant ma terial 
whi ch may be difficult to find a t the florist or 
greenhouse h ere but which the lovely English 
gardens have an abund ance of; sh e uses also a 
new introduction wea thered wood , and graceful 
lin e arra ngements, those who do not know how 
to m ake use of their old disca rcled long-playing 
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records now tha t evel'yone has Hi-Fi , will learn 
how in detail;-all the photographs are sharp 
and clear, but one only, the frontispiece is in 
full color. 

The tricks of the trade chapter shows li S that 
in Great Britain flower a,rrangers are sisters
under-the-skin with our own. 

Her las t chapter lists plants, some which may 
be home grown even here. very worth trying. 

Collectors of Lady Seton 's books will find this 
a worth y addition; beginners will find it h elpful 
whi le all of us will realize that the British way 
with a flow er is very closely akin to our own. 

KARE ' Foss 

How to Know the Wild Flowers 

By Mrs. William Starr Dana. Dover Publica
tions, 180 Varick St. , New York, 14, N .Y. 
1963. Illus trated , 418 pages. paperback, $1.85. 
(Library) 

The preface sta tes: "The real contribution of 
the book lies in the comments and supplemen
tary information .. .. " This is true, but another 
good fea ture is the 174 black-and-white line 
drawings. These would make easy identifica
tion for the plants illustrated. For the rest the 
brief descriptions do not give much h elp in 
identification, and one would h ardly be tempted 
to try to use them for tha t purpose. The re
marks about the habits and use of the plants, 
legends connected with them, and other nOIl
botanical informa tion may make up for the 
lack of use of the book in the fi eld where draw
ings are no t given. 

The author purposely devoted the most 
space to the plants which she considered "en
titled to prominence on account of their beau
ty, interest, or frequent occurrance." Some of 
those treated with just a touch might be 
classed by other persons as a t least frequen t if 
not bea utiful and deserve full er treatment. But 
in general her choices are good. 

My recommendation would be to use this not 
as a field book for identification , for which it 
has only limited value, but just to read through 
casually, enjoying the interesting sidelights on 
the wild flowers which she has gathered from 
many sources, thus adding bits of information 
to one 's general store of knowledge as we read 
along. For this alone it ought to be worth th e 
small amount of money that it costs. 

RALPH ·W. BENNETT 

Flower Arrangement with Antiques 

By Beth Hemingway. Hearthside Press, Inc. , 
381 Park Ave., South, N.Y., N.Y. 10016. 1965, 
Illustra ted , 191 pages. Price $5.95. (Library) 
Members $5.05. 

From the first, the author states how much 
antiques appeal to the devoted flower arranger, 
and that the book is designed to give the a r-

ranger and collector a simp le and lucid account 
of the ways by which one art can enrich the 
other by showing actual examples of the rela
tionship between the two. 

There are the usual hints on conditioning 
materials, on mce-hanical aids, tricks with foliage 
and flowers, and some tricks on techniques, som e 
of these were new to the reviewer. 

There follows a seri es of photographs of ar
rangements, made by many different flower ar
rangers, on the facing page written material 
describing th e arrangement. Some of the pho
tographs are excellent and every conceivable 
type of container and every form of arrange
ment are shown , some of the arrangements are 
quite form al, others are simple, but all are de
signed with the antique container in mind. 
There are no abstracts to destract one, nor 
paraboloids! A few color plates are included. 

The book is arranged so that each chapter is 
made to apply to some specific area in the 
house, for exa mple 'Flower arrangements for 
the Li ving room and Library' or again 'Flowers 
for other pl aces in the House' or 'Centerpieces 
and other Dinning room decorations'. 

This book should have some appeal for the 
flower arranger who likes to look at pictures 
for inspiration. 

Japanese Free Style Flower 
Arrangement 

F. P. K. 

By Lee Early Quinn, published by D. Van 
Nostrand Company, Inc. , 120 Alexander St. , 
Princeton, New J ersey. 1964, illus trated , 116 
pages. $5.95 . (Library) Members price $5.05. 

Presenting her school which is the Ichiyo 
School of Floral Art, Tokyo where she studied 
for several years , Mrs. Quinn illustrates her 
eas ily read book with countless black-and-white 
photogra phs and one color picture. 

Free form and abstract design in ikebana is 
as outgrowth from the classi0al and, to the 
on looker is ei ther liked or disliked by his own 
inclin a tions, if it is to music by Bartok, art by 
J ackson, he likes-if it is to Beethoven 's music 
or Picasso's Blue period, he may have qualms. 

Mrs. Quinn h as written a helpful approach 
to a difficult subj ect, and particularly where the 
transition from tradition al asymetric triangular 
forms is involved , describes her Sensei Kasu
ya's fi ve basic types of line, perpendicular, ob
lique, curving, spiraling and refractory, and the 
controversial use of crossing lines. She stresses 
tha t rules are only a starting point and the 
development of one's own judgment,-in free
style, you are, she says, "exercising that judg
ment." 

Those to whom classical , traditional ikebana 
is associated with beauty of realism, this book 
introduces the new look of line as taught by 
the H ead Master of Ichiyo School, Sensei Meikof 
Kasuya. The 23 basic free form black-and-white 
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drawings with comments lead the student into 
the book. The 75 excellent photographs are 
each carefully ex pl ained by the author so that 
the reader m ay know what the picture repre
sents, a bstract or free form, or free "style." 

This is a book for the >i niti ated who will find 
it well-written and enjoyable, and for the be
ginner, the serious student of ikebana. a help
ful guide into the mys teries of this rather re
cent concept of ikebana, which is havi ng a 
world-wide acceptance. 

The frontispiece which a ppea rs in full color, 
appears with full explanation of its make-up on 
page 62 and points up how much is lost in ef
fectiven ess where flower arrangements are NOT 
shown in full color. Let's hope the day isn't 
far distant when color photography costs will 
permit ALL flowers are depicted in their na 
tural color. 

KAREN Foss 

Arranging Church Flowers 

By Molly Pm·efoy. Hearthside Press, Inc., 381 
Park Ave., S., N.Y., N.Y. 10016. 1964. Illus
trated. 80 pages. Price $5.95. (Library) Mem
bers $5.05) 

R eading this slim volume reminded me of an 
incident which befell me some years ago, I had 
been invited to decorate the village church in 
the English country side where my Mother had 
lived for many years, as I started out of th e 
door she remarked 'Don't upset the village'! 

I wonder how many AmeJ1ican church flower 
arrangers will be startled (or upset) to find 
that in England, flowers are often placed on the 
floor or on pedestals, and tha t in even quite 
small churches the arrangements are very large. 

For some years now it has been the vogue 
over there, to place these large bouquets either 
against a pillar in the body of the church, or 
upon the steps leading to the .altarJ rather th an 
on the retable. 

Let me first mention the section of the book 
which appealed to me, this is the last half of 
the book which is devoted to some excellent 
photographs. Here one can see the staging on 
pedestal , window ledge, and table. The photo
graphs clearly show the kind of flowers and 
foliage used (for example, on page 60), there 
appears a large bunch of peonies, gladiolus, 
Solomon 's seal , and rhododendrons in flower, 
all placed on a large stone pedestal in front of 
one of the huge piers of Canterbury Cathedral. 
The text of the book which is chatty rather 
than technical really applies to the English ar
ranger, and the English garden and gardener, 
there is brief mention of church architecture, 
some of the mechanics used by the flower ar
rangers, who the author refers to as 'FLO
RISTS', she discusses more fully the merits of 
a team of workers, a rota, or the personal 
vase (?) also what to do when confronted with 
the Altar, font , or window-sills, she also men
tions FREE Churches (?) She has some novel 

sugges tions for vases, egg crocks, palm pots and 
the like, in fact to quote 'almost anything of 
good shape and water holding capacity can be 
used for floral a rrangements in the church, and 
it is quite unnecessa ry to stick to the conven 
tional type (of container) on all occasions.' 

I was interested to learn that in England, 
dried flowers, foli age, and seed pods are now 
often used between Advent and Lent, and that 
bay trees are also used in the churches during 
the winter, (th ese are used , it seems, in the 
larger church es.) 

Mrs. Purefoy 's menti on of flowers which I 
know well in church work, glads, mums, and 
the dahlia, began to lull me into a sense of false 
security, but when I turned the page .. . I suf
fered a shock far greater than an y the village 
would have received from my effor ts! for I 
read of a lad y who had deceived even the 'real' 
gardners with her magnolia grandiflora in bloom 
in the dead of winter!!!1 the blooms being 
'blown while egg shells fastened to the center 
shoots of the magnolia, the lady had even 
delicately painted some shading onto the egg 
shells. . . . . I think this would have shocked 
the vill age where my Mother lived , 'speciall y 
since the magnolia seemed to have lasted a ll 
winter! 

F. P. K. 

Flower Design with Accessories 

By Merelle Soutar, D. Van Nostrand, 120 
Alexander St., Princeton , N.J. 1964. Illus
trated, 177 pages. Price $6.95. (Library) 
Members Price $5.90. 

Mrs. Soutar's beautifully printed, well-writ
ten and handsomely illustra ted book tells us the 
story of how the much-followed Horticultural 
Show has permitted the chink in their armor 
to grow large enough not only to permit women 
to "do" flower arrangements but the story of 
how this led to the formation of their National 
Association of Flower Academy Shows of which 
she is, eviden tl y a leader. 

She has dedicated her book to California's J. 
Gregory Conway to whom she gives the credit 
for the start of modern design in Great Britain. 

The "Subject is Roses" might be the theme 
for her mass arrangemen ts since I found her 
typical British arrangements in mass, used their 
rose, of which every British garden has a 
plethora. 

H er own work-shop shelves illustrated in 
glorious full color in the frontispiece, is again 
depicted in on page 130, in merely black-and 
white in the very complete chapter on her sug
gestions for "Your Accessory Collection." 

Mrs. Soutar uses twelve of her own accessories 
in graphic descriptions well illustrated , as the 
interesting finale of her interesting book. 

Judges of our own show, whether accredited 
or non-accredited, should find this a valuable 
aid to their judge paraphernalia, since it will 
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broaden our own horizon to learn how the 
British garden clubs judge their Shows, and, who 
can tell , since we fl y back and forth so non 
chalantly, it will be well to be prepared to act 
as an honorary judge if one is invited,-by som e 
exuberant garden-clubber you m ay be visiting, 
-and have at least a reading acquaintance 
with the h elpful advice outlined in her book, 
should you meet Mrs. Soutar who is president 
and founder of their H a rrow and District Flow
e r Group. 

The book is indeed a modern a pproach to 
British flower arrangemen t, including ikebana, 
and shows us that the only sure thing in life is 
change,-even in the tradition-bound way with 
fl 0wers of our British cousins. Most interesting 
and inform at ive. 

An Easy Guide to Artificial 
Light-Gardening for 
Pleasure and Profit 

KARICN Foss 

By Vernon Johnsto n & "Vinifred CarI'iere. 
H earthside Press, Inc., 118 E. 28th St., N.Y. 
16, N.Y. 192 pages, copyright 1964, 6 insert 
pages of photographs-drawings. $4.50. Mem
bers price $3.83. (Library) 

The authors have written in non-technical 
language a book that sho uld appeal especially 
to the " inquiring" a mateur, that is, one who, 
with no real scientifi c training, is willing to 
experiment. The first part of the book is es
pecially h elpful in expla ining the whys of light 
and darkness needed in plant growth; gives 
many ideas, with sketches, on construction , care 
and feed ing, and increasiflg plants. 

This reviewer was sorry to see emphasis pu t 
on light gardening for profit, for too many 
hobbyists are getting " into the act" and hurting 
the legitimate grower who has to make a living 
from growing pla n ts. 

In the second part of the book, there is much 
information on compatible light-garden plams, 
divided into three ca.tegories: plants for maxi
mum light; less intense light; and plan~s for 
the Gourmet. You will not find all of your 
favorite plants listed in alphabetical order, but 
you can judge reqLlirements from similar plants. 
You may not agree with the Author's findin gs 
on all pla.nts, but there again, is you r chance to 
ex periment, as we hObbyists are continually 
doing. 

GRACE P. " VILSON 

Pleasures of llerbs 

By Audrey Wynne Hatfield. Illustrations by 
the a uthor. St. Martin's Press, Inc., 175 Fifth 
Avenue, New York 10, N.Y. 1964, 186 pages. 
Price $3.95 (Library) Members $3.35. 

Compacted into 185 pages, plus a p age of 
Bibliography, the auth or has done a tremen-

dous amoun t of research , covering herbs fFom 
alecost to violet, and writing with such. fluid 
ease that she cal"l'ies the reader righ ~ along with 
h er. 

The book is filled with fact, fiction (and by 
the la tter, I m ean old wives' tales which she 
tracks down) origin which sometimes is lost 
in antiquity, amd how to properl y grow each 
herb. 

It is grand reading for a quie t relaxation , for 
pNre enjoyment, and is a ' grand little concise 
guide book for r eference use, not to mention 
the equisite illustrations of every h erb men
tioned, which adorn and acid charm to the 
book. 

There is a section called " Flavours-herbs in 
the kitchen " where you leal'n how our English 
a ncl Continental cousins use their herbs in 
cu lin ary ways. n ew cooks may find a bit of 
difficul ty with the use of oz. ins tead of t. or Tb. , 
but, whether you care to tryout the " r eceipts" 
just J"eading them is a " fragrant" and delight
flll pastime. And, of CO llrse, how to Il se scents 
for bath and' potpurri. 

""hether you get the urge or h ave it, to grow 
a pot of chives on your kitchen window sill or 
tackle a knot garden , the author gives most 
helpful instructions, which are not useful only 
in h er own country, England, but here, too. 

Come to think of it , now that there is a n ew 
elderberry with h eavier y~ elct , maybe I'll try 
that elderberry jell y! 

KAR EN Foss 

Peacock Manure and Marigolds 

By J anet Gillespie. The Viking Press, Inc .. 
625 Madison Ave. , N.Y. , N.Y. 22. 1964, Illus
tra ted , 184 pages. Price $3.95. (Library) 

"With two books alread y published, titl ed 'Joy 
of a small Garden' and 'Bedlam in the back 
sea t ' Mrs. Gillespies title for h er thitd book, 
which is am using and controversal implies a 
no poison guide to gardening. She states that 
she is not trained as a biologist tho she has 
been involved-not in the laboratory, but in the 
fi eld , raising babies, puppies, chickens, and 
other domestic fa una-Sh e declares sh e has no 
ax to grind , except the one common to us alI
A safe world for p eople and wild creatures to 
live in. 

Brought up from childhood with the prac
tice of companion ate planting, she discusses alad 
I ists combinations of vegetables, flowers, and 
ki tch en h erbs which are h eld to be mutually 
beneficial (the bad companions), usually plants 
from the same vegetable famil y or plants from 
the same famil y plamted in the same ground the 
following year, can be very troublesome. 

Apparently marigolds if planted in the rose 
bed are beneficial to the roses, there is na ex
cretion from the roots of the marigolds which 
will kill soil nematodes. 

The author's di rec tions for building a com
post pile reads like a ceci pe for a chocola te 
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laye r cake, (read m anure in pl ace of frosting!) 
A delightful chapter deals with Peril s ... 

Acts of God, Acts of Men (including g'ardeners) 
. . . the Acts of God include such perils as sun 
and wind burn , drought and the like, while the 
acts of men are listed as disturban ce of th e 
water table by construction , d istru ba nce of 
drain age, etc. , e tc. 

Some observa tions noted includ e th e fo ll ow
ing . .. the companionship of n a ture is a scien
tific fact ... the environment in which we live 
is shared by fox es, chickadees, bees, a nd toads 
.. . birds th a t love co be near people check in 
and build near by . , the phoebe nes ts in the 
garage, the wrens and bluebirds take over th e 
bird houses. 

The J.ast chap-ter entitled good guys bad gu ys 
and some ammunition lists and describes the 
pests and controls. Controls both chemical a nd 
natural , the natural being the insect enemi es of 
the pests. For some of th e h ard to describe 
pests there are portraits ... and Mrs. Gill espie 
has made up a medicin e chest, which she as
sures us should take care of most normal gard en 
problems. 

This Book should be a MUST for th e average 
gardener to read , and own, for there is much 
enjoyment to be had horn lea fin g through th e 
pages. 

Sort Guide to the Perennial 
Garden Flowers 

F. P . K. 

By George W. Kell y, Crown Publishers, 419 
Park Avenue South, New York, N. Y. 1001 6. 
152 illustrated punched sort cards. 1964. $4.95. 
(Library) , Member's price, $420. 

Here is the horticulturist's answer to data 
processing, complete for home use. This com
pact set of more than 150 indexed cards covers 
well over 150 perennials but not true-bulb 
perennials such as lilies. This sort-index is far 
superior to plant lists given in books because 
it presents immediately the plants with the 
several characteristics in which you a re in 
terested, and at the same time includes al\ other 
pertinent information concerning these plants. 
For example, one can select easy-to-grow blue
flowered perennials for acid soil in full sun ; 
or summer-flowering perennials with spiked 
flowers for moist locations; or man y other 
perennial s with combinations of desired attri 
butes. The number of combinations of two or 
more cha racteristics could be well over a hun
dred ' a fact which indicates the versa tility of 
the index. The horticultural plant ch aracters 
on the cards Ban be sorted with relative ease by 
simply insertihg the sorting pin through the 
desired sections of the cards. Those cards ~ hat 

are notched for the character in quetsion fall 
gently from the rest. Practice in handling and 
sorting the cards increases the speed and ac
curacy of separation . 

The margins of the ca rds are no tched for ap
propriate characteristics of flow ering form , use, 
fragrance, color, and season ; plant height , foliage 

color, fragrance and tex ture; grow th h abits, 
relative ease of ca re, sui ta bility for special 
ga rdens or effec ts, ex pected life leng th , cultural 
requirements r ela tin g' to water, so il , light ex
posure. and pes ts; a reas o[ adap tability in the 
U. S. and severa l other lI seflll charac teri sti cs. 
On e sid e of each card contain s a paragraph or 
two of more precise h orticultura l inform ati on 
on a sin gle kin d of perenni al or g roup of simi 
la r perenni a ls of a single g·enus. Comm on and 
botanica l n ames a re given , and th e pl an ts are 
pictured , some in color but most in excellen t 
ske tch es wi th accompan ying size and scale. T h ese 
drawings a re by J oyce T hode. 

T he cards h ave few defec ts, but two were 
noted th a t should be menti oned : (a) Goldenrod 
(So lidago) is bl amed h eavil y fo r cau ing hay 
[ever, ye t i t is ac tu a ll y no more important in 
this respect tha t a number of o th er pl ants such 
as Dahlia; and (b) the Delphinium card - is 
properl y no tched for su sceptibility to pests, but 
a sta temen t on th e card incorrec tl y i ndica tes 
re la tive freedom from pes ts. 

Properly, fo r an in dex su ch as this, little is 
left to th e imagin a ti on except perh aps th e 
bea uty of the pl ant. On e might be inclin ed to 
sa y th a t this cl ever index is the las t word in 
orga nized orn amental horticulture. The ac
compan ying bookl e t indica tes th a t o th er simil a r 
"soft guides" are in the m aking, with Orn a
mental Shrubs and Vin es scheduled to appea r 
soon. These would be welcome for you will 
find that it is great fun to use the ind ex even 
if you n ever intenrl to sow a seed . 

" VI LL/AM H. PRESTON 

Shell Art (A Handbook for Making 
Shell Flowers, Mosaics, Jewelry and 
Other Ornaments) 

By Helen K. Kra uss. H earth side Press, In c., 
381 Park Ave., South , New York, N . Y. 100l6. 
(Library). P rice $6.95-Members-$5.90. l28 
pages, cloth bound , ill ustra ted. 

Shell Art invites all garden ers, 110wer ar
rangers, and shell coll ec tors to duplica te nature 
in constructing "ealis tic flow ers from sea she ll s. 
It is possible to make a t leas t 130 accura te 
replicas of n atural flowers from shells of coun t
less colors, from direc tions in this book . 

After telling the interesting story of sea sh ells 
from the time of primitive man to the present , 
the author guides the reader through the collec
tion and prepara tion of sh ell s; the basic steps 
of flower m aking, the mate ria l and tools n eeded 
and arranging th e bouqu et. Shell Art is not 
limited to artistic flow er arrangements. Instru c
tions are given for u sing shells in mosai cs, un 
derwa ter pictures, montages, 1 he making of shell 
animals, dolls and jewelry. Fourteen beautiful 
color -plate illustrati ons of a rli sli c arrangemen ts, 
mosaics and pictures should in spi re those who 
seek a di version from the intense participa
ti on in which most h orticulturists indul ge. 

M ARI E "\T. L EE 
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The Azalea B.ook (2nd Edition) 

By Frederic P. Lee. Pub!. by D. Van Nos trand 
Co., Inc. , 120 Alexander Street, Princeton, 
New J ersey. 1965. Illustrated. Clothbound-
435 pages. Price $12.00. AHS members-$8.50. 

When the first edition of The Azalea Book 
was published as a project of The American 
Horticultural Society in 1958 it was welcomed 
as a major contribution to horticutural litera
ture. In fact, at that time this reviewer was a t 
work on his own book on Rhododendrons and 
the Azaleas were excluded from it solely because 
The Azalea Book had already provided an up
to·date, comprehensive and vastly competent 
treatmen t of this part of the Rhododendron 
genus. The newly published second edition is 
even better than the first. 

The changes in the second edition l'esul t prin
cipally from new information developed by re
search or exploration in the last seven years. The 
classification and description of the Oriental 
Azaleas reflect the recen t observations of Dr. 
John Creech in Japan . The account of the 
deriva tion of the popu"lar Kurume h ybrids now 
seems much more plausible. The Satsuki Aza
leas receive a timely new trea tment which is of 
special interest because of the gian t flowered 
clones recently introduced by the U. S. D . A. 

The hardin ess ratings of the Azaleas are now 
usefully keyed to the U. S. D . A. Plant H ardi
ness Zone Map which is reprod uced on the front 
endpaper . The quality ra tings of deciduous 
Azalea h ybrids published by The American 
Rhododendron Society would have been equ ally 
welcome additions, had the author chosen to 
include them. A new blooming period chart for 
both deciduous and persisten t leaved Azaleas 
will be h elpful to anyone planning garden color 
effects. 

The second edition of The A zalea Book in
cludes other changes, perhaps not extensive but 
important to anyone with more than a casual 
interest in the subject. The use of artificial 
light supplement, critical in the propagation 
of deciduous Azaleas, is described , and there is 
instruction on the role of the n ew grow th re
tardants as they affect flowering. The current 
projects of the country's leading Azalea h y
bridists have been upd ated, and the list of com
mercial sources h as been expanded and Tevised. 

The latter would be more useful still if the 
nurseries which sell exclusively at wholesale had 
been so marked. 

Any Teviewer plucking peevishly at the pages 
of another specialists's work can always find 
some cause for discontent, and The Azalea Book 
is no exception. The omission of a separate list 
of species synonyms is, in my view, a fault 
of consequence which I had hoped would be 
remedied in this second edition. The section on 
Azalea diseases h as a particulaTly good discus· 
sion on the control of the devastating flower 
blight but the help it provides for those seek
ing information on dieback, damping off and 
some other afflictions is not adequate. There is 
no mention of mildew, perhaps the most com
mon of all the diseases affecting deciduous Aza
lea foliage. 

After the research tha t has been done on 
nutrition it is disappointing to see nitrate nitro
gen and chlOl;ide suggested in the section on 
fertilizers, when ammonium nitrogen and sul
fates are known to be so much more congenial 
to Azaleas. There are a few scattered errors of 
fact, too. The distribution of R. roseum extends 
westward to Missouri, and R. reticulatum oc
curs in Korea, despite the author's contrary in
dication. R . oblongifolium has thriven and 
bloomed regularly in my climatic zone 5a garden 
for a t least ten years where as the author gives 
it a useful h ardiness rating of zone 7a. 

Finally, a h efty swing at the publisher, Van 
Nostrand , for the wasteful design of the book. 
The first edition h ad 324 pages with margins of 
normal width. The new edition, with 435 pages, 
has bottom margins of two and a quarter inches 
and the text covers only about seventy percent 
of the page area, surely unnecessary even for 
this age of conscipuous consumption . The prodi
gality is presumably reflected in the price. 

But the criticisms are niggardly in contrast 
to the massive authority and affectionate scholar
ship which mark The Azalea Book. The only 
possible summary is that Frederic Lee 's second 
generous contlibtuion to The American Horti
cultural Society is the preeminent work on the 
subject, the best ever published, and its status 
as a classic has only been made more secure by 
the revisions in the present edition . The first 
edition has been exhausted for some time, in it· 
self a tribute by the horticultural cOlllmunity 
to the author'S competence in writing so ef
fectively on every conceivable aspect of the 
Azaleas. 

By D AVID L EACH 



Notes for Manuscript Contributors 

The Editorial Committee of the American Horticultural Society, which reviews 
all material contributed for publication, makes the following suggestions with 
respect to manuscripts submitted for consideration in the Society's journal, the 
American Horticultural Magazine. 

1. Place full name and address in the upper right-hand corner of your manu
script. 

2. Manuscripts should be written at the level of the serious amateur gardener. 
For examples of the style desired refer to recent issues of the American 
Horticultural Magazine. An article about a particular plant or group of 
plants should emphasize cultural and descriptive phases of ornamental 
horticulture. When uncommon plants are discussed it is advisable to men
tion sources. Some botany and history in terms clear to a gardener are 
useful ; also, the text should be taxonomically sound. Taxonomy can be 
checked by the Editorial Committee. Avoid if possible, footnotes and 
lengthy citations of literature. 

3. Accompanying photographs are highly desirable. They should be sharp, 
black-and-white prints preferably four by five inches in size or larger. Cap
tions for photographs should be on a separate sheet and enumerated with 
corresponding number on the back of the photograph, carefully so as not 
to emboss the reverse side, together with the name of the contributor for 
purposes of identification. It is advisable to write Otbt numbers. 

4. The length of an article or note should be based primarily on adequatC' 
treatment of the topic. The average article is about seven pages, including 
photographs, and notes are about a half page to a page excluding photo
graphs. There are about 750 words to the page of text in the American 
Horticultural Magazine. 

5. Manuscripts should be neatly typewritten and double-spaced throughout 
with a l-lY2" left-hand margin. Copy of manuscript and photographs 
should be retained by the author. 

6. One set of galley proofs of articles will be sent for corrections, which should 
be held to a minimum. Proofs should be returned immediately. 

7. Include, in the case of articles, an "author note" of about four lines giving 
name, address, occupation, and particular horticultural interests and 
achievements. 

8. Send your manuscript to The American Horticultural Society, 1600 Bladens
burg Road, N.E. , Washington, D . C. 20002. 
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The Gardeners' Pocketbook 

Belgium-Some Features of Its 
Horticulture and Gardens 

Belgium long has maintained an envi
able position in the production of orna
mental plant crops, dating, back to the 
early years of the 19th centUTY when 
Louis van Houtte, Ambroise Verschaf
felt, and J. J. Linden were leading 
names in the horticulture of this coun
try with headquarters in Ghent. Belgium 
still ranks among the most important 
centers on the Continent for the com
mercial production of ornamental 
plants, producing for example, nearly 
60 percent of the tuberous begonias im
ported into the United States. Vast quan
tities of Indian azaleas from Belgium 
yearly supply the European market. The 
city of Ghent ranks high among the flow
er capitals of Europe, for it was here 
that the first floral exhibition on the 
Continent was held in 1809. The Ghent 
Floralies, held every 5 years, is an ex
hibition of first importance in the great 
tradition established 142 years ago by 
this city. 

Old gardens of the classical period of 
the 17th and 18th centuries are located in 
various parts of the ' country. The great 
park of Beloeil is an outstanding exam
ple of a classical garden in the Italian 
style. Peter Paul Rubens, the painter, 
built a garden around his villa in Ant
werp about 1620. Part of the estate still 
exists much as the master designed it in 
the 17th century. 

Modern private gardens skillfully in
corporate features of the classical period 
with aspects of the modern era, abound 

234 

in Belgium. Indeed, this country is 
highly sensitive to gardening in the tra
dition we learn to associate with Euro
pean horticultural institutions. 

Nu.rsery ot Sander and Fils, Bruges
The nursery of Sander & Fils is an oM 
nursery long known for the production 
of orchids and other greenhouse plants, 
especially bromeliads (Bromeliaceae). 
Laurel trees (Law'us nobilis) are grown 
in the conventional way as globes on 
straight standards for use in hotel door
ways and in bizarre shapes, with spirally 
coiled stems or with stems twisted in the 
form of a heart. A considerable demand 
still exists for these plants on the Euro
pean market. 

Horticulture Flandria, Bruges-Horti
culture Flandria is a nursery devoted 
mostly to greenhouse plants, especially 
bromeliads (Bromeliaceae), ferns, var
ious aroids (Araceae), and other foliage 
plants. Of special interest are Dracaena 
deremensis 'Flandria', a selection of the 
species with pink-variegated leaves; Fic
us elastica 'Decora Variegata', a color 
mutant of F. elastica 'Decora' with pink
and white-variegated leaves; and Aristo
loch ia arboreo, a shrubby erect species 
from Guatemala. 

Royal Botanic Garden ot Belgi'um, 
M eise-The new national botanic gar
den of Belgium under development at 
Meise is located about 5 miles north of 
Bruxelles. It replaces the old botanic 
garden located in the heart of the Bel
gian capital for over 100 years. When 
completed, the new garden with its many 
expanded facilities will become one of 
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Portion of the pinetum. Groenendaal Arboretum, Brabant, Belgium. 

the most elaborate botanic institutions 
of Europe. The spacious grounds at 
Meise covering 225 acres were given by 
the Royal fami ly of Belgium for a na
tional botanic garden. It is an imposing 
site where large specimen trees abound 
and verdant lawns provide sweeping vis
tas for some distance. An avenue of tow
ering old beech trees (Fagus sylvatica) 
greets the visitor at the garden entrance. 
An ancient chateau dating from the year 
I1 30 stands on a small peninsula in the 
lake. At another part of the lake stands 
a fine group of cypress trees (Taxodi
urn distichurn) with well-developed 
knees. An extensive .range of tropical 
conservatories called the Palais des 
Plantes includes separate departments 
for plants of Africa, Asia, America, and 
Australia, and a -large house for aquat
ics includes a mangrove swamp and 
plants of Victoria amazonica, the water
platter lily of the Amazon river. 

The collections under glass are rich in 
species from the Congo, and in orna
mentals developed long ago in Belgium, 

many of which have all but disappeared 
elsewhere from cultivation. Plants of 
special merit were a collection of croton 
(Codiaeurn variegaturn var. picturn) cul
tivars; Chlorophyturn aliS17wefolium, C. 
rnannii, C. orchidastrum, C. macrophyl
lurn, C. ukarnbense-all species from the 
Congo region; Eugenia guillerniniana, a 
handsome foliage p lant of the Myrtac
eae; Eulophia horsfallii, a giant orchid 
from Mt. Ruwenzori in Africa; and Big
noniauncq,ta 'Rodigasiana', a h andsome 
foliage climber with pewter-colored 
leaves with green edges. 

The new' garden at Meise is being de
veloped by Dr. \l\Talter"Robyns, author
ity on the flora of the Congo and director 
of the garden. 

Groenendaal ArborelunJ;~ Brabant
The Groenendaal Arbor~tum located 
in pleasant countryside at Brabant about 
10 miles south of Bruxelles was estab
lished in 1897. Here the Belgian govern
ment maintains a forest research station 
for investig.ations in silvicultural prac
tices and breeding of forest . trees. The 
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arboretum is administered through the 
Ministry of 'i!\Tater and Forests of the De
partment of Agriculture. 

Much of the research work concerns 
conifers, although soft-wood deciduous 
trees are studied for use in pulpwood, 
matches, and for other domestic pur
poses. The arboretum of about 26 acres 

is planted with a diversified collection of 
North Temperate Zone deciduous trees; 
the conifers are grouped together in an 
attractive pinetum; a smaller fruticetum 
(for shrubs) was created in 1916. A 

nursery of several acres is used for ex
perimental work by the research staff. 
The publication entitled "Catalogue de 

Avenue of 'conifers originally planted as a nursery row about 80 years ago. 
Kalmthout Arboretum, Kalmthout, Belgium. 

LOD. SEVERIN 
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l'Aboretum de Groenendaal," by A. Ga
loux, published in 1955, gives a short 
history of this institution with climatic 
and meteorological data of the area. 
Trees listed in the inventory are accom
panied by notes that indicate the rate of 
growth and other characteristics for each 
introduction as a potential forest tree 
for Belgium. 

Kalmthout Arboretum, Kalmthout
The Kalmthout Arboretum, located 
along the main rail route about 20 miles 
north of Antwerp, is one of the most im
portant private establishments of its kind 
in Europe. The older part of the collec
tion dates from 1857, when Charles van 
Geert acquired the property for nursery 
purposes. For nearly a half century 
thereafter, this nursery was renowned in 
Europe as a source of exotic tress, shrubs, 
and selections of Indian azaleas (Rho
dodend1'on indicum Sweet), known as 
van Geert azaleas. From 1900 to 1951 
the nursery was administered by the So
ciete Horticole under the management of 
Antoine Kort. 

In 1951, the de Belder family acquired 
the property, and quickly restored the 
derelict nursery of about 20 acres into 
an attractive garden. Many old speci
men trees exist throughout the property; 
around these, new introductions are con
stantly being added. A fine avenue of 
tall conifers, originally planted as a 
nursery row dates from the days of van 
Geert. Some of the woody plants reput
ably were brought from Japan, about 
1860, by the German-Dutch botanist and 
plant explorer, Philipp Franz von Sie
bold. There is a good collection of hardy 
bamboo at Kalmthout. A rare conifer is 
Pinus nigra 'Aurea', a selection of the 
Austrian pine with yellow-tipped leaves. 
A picturesque specimen of Stewartia 
lwreana, about 15 feet tall, is divided 
ioto six large stems near the base. A 
seedling selection of Japanese maple, 
Acer palma tum 'Autumn Glory', origi
nally raised at Kalmthout, is known for 
its brilliant yellow autumn leaves. Two 
selections of witch-hazel, Hamamelis X 
intermedia 'J elena', a hybrid with dull 

. orange and yellow-edged petals, and H. 

X intermedia 'Ruby Glow', with dark 
orange-red flowers, originated at Kalm
thout. A printed seed list is sent each 
year to persons in Europe and abroad 
interested in exchanging plants with the 
de Belders. 

-FREDERICK G. MEYER 

U.S. National Arboretum 
Washington, D. C. 

Borers Can Cause 
Rhododendron Dieback 

Wilting and drying of leaves and die
back of the tops of rhododendrons may 
be caused by stem borers. These insect 
pests enter the stems many months be
fore the dieback becomes evident. The 
borers in the stem are the larvae of a 
clear-winged moth that lays its eggs in 
Mayor June. The young caterpillars 
bore into the stem, feed during the sum
mer, and are mature by mid-autumn. 
They live over the winter in the damaged 
stems. Stems attacked by the borers 
eventually have rough, furrowed bark, 
often with vertical cracking that exposes 
the wood. The striking symptoms of 
wilting, drying, and browning of leaves 
and death of the upper stems, or a whole 
branch represent the last stages of dam
age. 

Control of the borers by pruning and 
destroying infested parts in autumn or 
late winter and by spraying with DDT 
in May and again in June before the 
moths appear. The time to spray will 
vary with latitude. Examine stems in 
summer and autumn for evidence of 
borer work. Lightly infested stems may 
sometimes be saved by inserting a soft 
copper wire into the borer gallery and 
puncturing the larvae. A drop or two 
of carbon disulphide placed in the hole, 
which is then sealed with wet clay or 
putty, is also effective. 

Dieback caused by borers is often mis
taken for disease. Indeed, fungi may be 
present on the dead parts but the pres
ence of borer tunnels lower on the stems 
is the telltale work that fixes the blame 
on the insect. 

-THE EDITORIAL COMMITTEE 
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A Famous Flowering Cherry 
of Japan 

During my several years of contact 
'with Japanese horticulture, I have con· 
tinually enjoyed the pleasure of encoun· 
ters with new ideas in plant culture or 
n.ew depths of understanding and appre· 
ciation for plants. So many of the prac· 
tices employed by Japanese gardeners 
reflect stability and patience. One only 
has to consider bonsai, preservation of 
famous natural landscapes, maintenance 
of ancient g.ardens in their original de· 
sign; and perpetuation of famous trees 
in kind for centuries. How widespread 
the last named practice is, I am not cer· 
tain, but at least it figures in the history 
of one cherry tree growing in Deno 
Park, Tokyo. This is the "Shushiki. 

In the upper right hand corner is the 
original poem to this cherry tree written 
by Shushiki. The poem in the left hand 
cornel' is the first generation poem to the 
same tree. 

Present flowering cherry commemorat· 
ing ·the original event of "Shushiki. 
zakura" in 1681. At left is the stone 
slab with the Haiku written by Shushiki, 
then a wooden board notice of the tree, 
a smaller stone slab carved with "Shu· 
shiki.zakura," and a young weeping 
cherI'" that is the sixth replacement. 

K. KATO 
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zakura, " a tree of Prumts seTTulata. Leg
end has that a child poet of the 17th 
Century composed such remarkable 
"Haiku" that she was the marvel of the 
day. In 1681, at age 13, she hung on 
the branches of a cherry o-ee in Deno 
Park, a "tonzaku" on which she had writ
ten a poem. The incident came to the 
attention of the Lord Abbott of the 
Kwan-si Temple in the park. Although 
she was but a commoner, he received her 
"in audience" and she became a mem
ber of the court poetry group. In com
memoration, the tree was named Shus
shiki-zakura, for the child poetess. 

A tree still stands on this spot, not the 
original, of course, but the sixth replace
ment. The current tree, "Sendai-shi
dare" was planted in 1958. My good 
friend Mr. Kaname Kato, reports that 
replacement trees were also planted in 
1826, 1885, 1923, 1929, and 1941. Judg
ing from the average length of life of 

each, there probably was one more be
tween 1681 and 1826. The point is, that 
the idea was continued and with each 
replacement tree, a new poem commem
orating the occasion was prepared. A 
postcard of 1929 vin tage shows the origi
nal "haiku" at the upper right corner 
and a subsequent one in the left corner. 

Butterfly Weed 

-JOHN L. CREECH 

Hyattsville, Md. 

One of the most successful plants in 
my garden is the Butterfly Weed, Asclep
ias tub erosa, a member of the milkweed 
family . It can be found growing wild 
along railroad banks and highways. It 
has a long, vertical root which makes it 
difficult to remove from the soil, but it 
transplants easily, even if part of the 
root breaks off. 

It grows from two to three feet tall 
and has clusters of bright orange flowers. 

Asclepias tuberosa, the butterfly Weed. 

PHOTO BY AUTHOR 
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Butterflies and bees are attracted to the 
blossoms. The plant does not seem to be 
affected by disease or insect damage and 
requires very little care. It grows best in 
full sunlight where the planting in
creases in size each year. In the fall the 
long slender pods are full of the typical 
milkweed silk to which the seeds are at
tached. The pods can be dried and used 
effectively in dried flower arrangements. 

Although there is supposed to be a 
range of color from light lemon yellow to 
dark red, I have only been able to locate 
the orange-colored plant. The blossoms 
appear in July at about the same time as 
the day-lilies and adds a spot of color to 
a g.arden when very little else is in 
bloom. 

-LUCILE FONDA 

Greenbelt, Maryland 

More on Montanoa 

Some time ago, I published, (Ameri
can Horticultural Magazine, April, 
1963), an article on the unusual genus of 
Tree-Daisies, Montanoa. 

Since that time Montanoa bipinnatifi
da has become a reasonably frequent in
habitant of choice gardens in this almost 
tropical part of Florida. This is due, in 
large part, to the availability of the spe
cies from the Fairchild Tropical Gar
den, since the commercial nurseries here
abouts have thus far largely ignored it as 
a landscape item. 

Within my immediate neighborhood 
of Coconut Grove, for instance, there are 
now three splendid specimens in full 
bloom, as I write these lines at the end 
of October. The tallest exceeds twelve 
feet in height, though it is partially sup
ported by a trellis-like arrangement. The 
others exhibit the somewhat drooping 
appearance which seeins to characterize 
this species in cultivation, unless it is 
kept very tightly pruned. 

The flower heads of this composite, 
which previously I considered to be rath
er annoyingly short-lived, have since 
been found to last, when cut, for up
wards of five days in water-providing 
one cUts them with some good woody 

portions of the attending stem. Even 
during the warmest hours of the day, 
these lovely snow-white chrysanthemum
like heads give off a delicate scent, which 
I find most enticing. 

Montanoa bipinnatifida is propagated 
with some ease by rooting. woody cut
tings in moist sand. Some bottom heat 
seems beneficial during the process, but 
some of my friends locally have suc
ceeded without this. The bushy plants 
are very rapid growers, and in our hu
mid climate tend to become very strag
gly without close attention. They de
light in our limestone soils, hence I can 
recommend them very highly for com
parable regions. 

I have, since my earlier article, re
ceived word from Sunset Magazine that 
none of the Montanoas appear to be 
currently offered in the California trade. 
This is unfortunate, but it is also the 
case here in Florida. In the invaluable 
Checklist of Woody Ornamental Plants 
of California, by Mathias and McClin
tock, 1963, Montanoa arborescens and 
M. grandiflora are recorded. I believe 
that our regional nurserymen might se
riously consider adding this remarkably 
attractive plant to their lists. 

-ALEX D. HAWKES 

Coconut GTOve 33,Florida 

Leucopogon fraseri (White Beard) 

When is a heath not a heath? When 
it is an epacrid. This little-known family 
of plants which is closely related to the 
Ericaceae or heath family has all of its 
members native to the tropics or the 
southern hemisphere. There are a few 
stray species in India and Hawaii but 
by and large the family is confined to 
Australia, Tasmania and New Zealand. 
The pr~sent genus is confined to these 
regions of the southern hemisphere and 
this species is found in dry, rocky soil 
in open situations such as frequently 
develop in heavily grazed fields. For this 
very reason it has tended to spread as 
more land has been cleared for pastur
age in New Zealand. Grazing animals 
will not touch it, which is easily under
standable if you try to grasp the small, 
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Leucopogon fra$eri (White Beard) 

sharp pointed, shiny leaves encircling 
the wiry stems. 

The present species is quite easily 
grown in mild climates where tempera
tures rarely go below twenty degrees. 
It has the largest flowers in a genus 
which has uniformly small flowers and 
even in this species the half inch long 
flowers are more notable for their sweet 
rerfume, reminiscent of the eastern 
trailing arbutus, rather than their size. 
The flowers appear here in June and 
buds open over a three to four week 
period, making quite a nice show on the 
prostrate plant which rarely gets over 
four inches in height. The following 
month the flowers are followed by bright 
orange, sweet tasting, edible berries 
about one quarter inch in diameter. 

In cultivation the plant should be 
grown in a sunny location in acid, peaty 
soils and, as with heaths and heather, 
it should be sheered back after flower
ing or fruiting. New shoots come from 
the base or from underground stolons 
and soon replace the old growth. 

The name of the genus refers to the 
beard-like growth at the mouth of the 
corolla. 

-FREDERICK '!\T. COE 

Ross, California 

The Southern Dew Flo,wers 

Some years ago, Dr. Caroline Dor
mon, wrote me with great enthusiasm 
about her dearly loved Commelina 
crisp a with its myriads of butterfly like 
blossoms of a very pure and brilliant 
blue. As the only commelina I had 
known was the very prolific and trouble
some C. communis I reported no inter
est whatever. Later, in spite of my at
titude, she sent me three roots with a 
note that if I lost them a diTe punish
ment would follow. She recommended 
a good soil, a place with little early 
morning sun, and regular moisture. 
No comment was made as to seeding, 
but only the note that if trimmed back 
in summer, it would flower well into 
the autumn. 

The roots were planted in one of my 
nursery beds for azaleas as then I would 
certainly be able to guard against any 
prolific seeding. 

The results have more than justified 
Dr. Dormon's enthusiasm and as not 
one seedling has appeared, my own fear 
of undue spread, has been killed. In 
fact, it is now a matter of genuine 
regret that I do not find seedlings. 

The plant is a little late in showing 
in the spring, but it sends up slender 
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branching stems that here are definitely 
prostrate, unless an azalea is in the way, 
in which case they manage to surmount 
it. The longest branches noted here, are 
about 16 inches long, each branching in 
turn, and with flowers terminal from 
each. 

The blooms are about % of an inch 
wide, with the two upper petals, of the 
most brilliant pure blue, between Salvia 
Blue and Spectrum Blue of Ridgway. 
The lower petal, white, is barely visible. 
The blooms open much earlier than I 
ever rise and last well to noon, as there 
is some broken shade over the area. 

Unlike the weedy species, this plant 
here, has shown no tendency to root as 
it goes, as does the weedy species. No 
effort has been made to take cuttings 
and force rooting as too many other 
"projects" have been on hand. But this 
should be done, as the weedy species 
roots, and the nearly related Tradescan
tias all root freely. If any reader has 
any idea as to why there are no seeds 
formed, it would be received gratefully. 

The short note in Small's Flora of 
South Eastern United Sta tes gives a 
rang.e that does not include Mississippi 
which Dr. Dormon notes in her book 
on Southern flowers. In that book she 
notes another species, C. angustifolia 
that is reported in this State. After in
terest was truly aroused by her plant, an 
eye was kept for any commelina native 

here, and in the dry woods of this place, 
a species was found that has not yet 
been named, and no effort as yet has 
been made. 

This plant, is lower in stature here, in 
the dry sites and is making a flat mat in 
the garden in the site to which it was 
transplanted. The flowers are smaller 
than those of the above mentioned spe
cies from Dr. Dormon, and have a dis
tinct blue, paler in hue, Mazarine Blue 
of Ridgway. It is still too early to dis
cover what its seeding habits may be 
but a few small seedlings were found 
near the mother plants in the wood. It 
is, however, the less splendid of the two. 

As Small gives a total of seven other 
species omitting the weedy one, the 
writer would be interested to hear from 
others of any experience they may have 
had with plants from their areas. 

A Correction 

-B. Y. MORRISON 

Pass Christian, Mississippi 

In the article "Peatmoss" by John M. 
Patek, in the July 1965 issue, the cap
tions for figures 2 and 3 were inadvert
ently switched. Figure 2, page 134, 
should read "Reed-sedge peat, Michi
gan." Figure 3, page 135, "Acute-leaved 
type of spagnum moss peat, Canada." 

-Editorial Committee, ARM 
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ANNOUNCING THE TWENTIETH DISTINGUISHED 

Williamsburg Garden Symposium 
IN WILLIAMSBURG, VIRGINIA * MARCH 20-2S, 1966 

Colonial "Villiamsburg, in assoCIatIOn with 
the American Horticultural Society, presents 
the twentieth anniversary sess ion of this out
standing garden and horticultural confer
ence. This year's theme will be The Wor ld 
in Yow' Garden and an outstanding panel 
of experts wi ll explore this during five inter
esting days in Virigni a's colonial capital. All 
the elements for a relaxed and productive 
conference are present : talks, special garden 
tours, social activities, and question-and
answer cl inics . Tours of historic Carter's 
Grove Plantation, Colonial ' l\Ti lli amsburg's 

famous gardens, and a special program at 
the Norfo lk Botanical Garden highlight the 
ac tiviti es. 

The Twentieth ' ,Villiamsburg Garden Sym
posi um is open to all gardeners. 

Register now to insure des ired accommoda· 
t ions at W ill iamsburg Inn , ' l\T illiamsburg 
Lodge, or T h e l\lotor House. 'Write Mrs. 
Mary B. Deppe, Registrar, Post Office Box 
C, Wi ll iamsburg, Virginia 23 185 for infor
mation and full program. Telephone (703) 
229-1000. 



Top-Cauliflower plants protected from cabbage looper damage by two ap
plications of polyhedrosis virus disease. 

Botto.IlI-Untreated cauliflower plants dantaged by the cabbage looper (near 
other plants treated with virus disease.) 

Left-RolV of corn on the left is clean slVeet ears from hybrid resistant to 
corn eanvorlll. Row on t'he right is damaged ears front hybrid susceptible 
to corn ellrWOr1l'I_ 
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