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Post Pollination Phenomena in Orchid Flowers'"?
JOSEPH ARDITTI
Department of Organismic Biology, University of California, Irvine, California 92664

1. Our research in this area is supported
by grants from the American Orchid
Socicty Fund for Research and
Education, and the Office of Naval
Research (U.S.); as well as gifts of
flowers by Mr. R. 1. Norton of the
Dos Pucblos Orchid Company, ab-
scisic acid by Dr. S. A. Bellin of the
R. J. Reynolds Tobacco Co., actino-
mycin D by Dr. B. Gall of Merck
Sharp and Dohme and cycloheximide
by Dr. E. E. Chambers of the
Upjohn Co.

I would like to thank Mr. R. Ernst

o

for his constant and unstinting help
as well as Brigitta Flick and Lynn
Wiley for technical assistance. D. C.
Jelfrey and R. L. Knauft carried out
some of the experiments,

Orchid flowers are not only outstanding in
theic beauty, but also remarkable in their
i-llination and evolutionary mechanisms (van
der Pijl and  Dodson, 1966). Species are
senerally adapted to very specific pollinators.
Ihis requires not only intricate structural adap-
fations, but also longevity. A short lived fower
wav simply not be around long enough for its
: Minator to visit it. But, even if a flower lived
D enough, pollinators may not be attracted
“ritin the absence of appropriate structure(s),
roht colour and necessary  scents. Producing
< maintaining all these is an expensive process
o terms of energy utilization,  No wonder,
“ien, that orchid flowers have evolved intricate
wechanisms for the conservation of energy,
silization of substances from no longer needed
fiwer parts, photosynthesis by flowers before
“r after pollination, cessation of certain nctivi-
e immediately after pollination and almost

stant wilting,

- Perhaps the most important point to remem-
“ris that an orchid plant must expend energy
“rmaintain its flowers and produce nectars and/
"Tacents, Flowers which ean contribute to their
#n upkeep would therefore have an evolu-
Tnary or survival advantage. Many orchid
“owers are green and it appears that they are
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coloured by chlorophyll (Arditti, 1966; Ardir
and Dueker, 1968; Ducker and Arditei, 1668 ;
Matsumoto, 1666). At least in one instance,
green Cymbidium flowers have been shown
to be capable of photosynthesis (Arditti and
Ducker, 196S; Ducker and Arditei, 1968).
This is an interesting adaptation which most
probably exists in other green orchids also.

Once a flower has been pollinated its petals
and sepals, as such, are of little further use.
In most orchids they wilt, eventually dry,
and finally abscise or disintegrate. In some
orchids old sepals, petals, columns and /or
labella (Fig. 1, 2, 3, 4, 5) find a new use
following pollination. In Cattleya the sepals,
petals and labella are urually lost but the
columns may turn green, become fleshy and
persist. Phalaenopsis sepals and petals may turn
green (Curtis, 1943; Duncan and Schubert,
1943; Ringstrom, 196S; V. Vaughn, personal
communication), become fAeshy, apparently
photosynthesize and as a result contribute to
the food supply of the developing seed capsule,

Considering the large number of sceds produced
by most orchids, encrgy drain from the plant

during seed maturation must be large. The
additional photosynthesis is therefore an im-
portant adaptive feature.

Once pollination has occurred further main-
tenance of a flower or production of attractants
would  constitute an waste  of
energy. Survival of a species requites con-
servation. It is not surprising therefore, to find
that orchids have evolved mechanisms which
terminate scent production and cause wilting
following pollination. In [ anda pollination or
auxin treatment initiate autocatalyvtic ethylene
evolution which causes the flower to fade (Bure
and Dijkman, 1967). Cymbidium and Phalo.-
nopsis flowers begin to senesce following pollin-
ation or disturbance of the pollinia ( Duncan
and Schubert, 1943, 1947). Auxins can bring
about the same effects in Cymbidium. (Ardiru
and Knauft, 1969; Burg and Dijknan, 1967
Gessner,  1948;  Heslop-Harrison, 1957 ;
Hsiang, 1951a,b; TTubert and Maton, 1939,

unnecessn ry

Following pollination, the ovary becomes g
centre of activity, Ovule development is stimu-
lated  (Heslop-Harrison, 1957 Savawa and

Valmayor, 1966) requiring increased amounts
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of energy sources, nitrogenous substances, phos-
phorus and water. The physiological mechan-
isms of orchid flowers, no doubt due to many®
years of evolution, are adapted to provide these.
After pollination peroxidase activity is initiated

(Alvarez, 1968); starch accumulates (Sesha-

piriah, 1941) ; nitrogenous substances, water,
=P, and carbohydrates move from the labellum,
sepals and petals to the column and ovary
(Gessner, 1948;  Oertli and Kohl, 1960).
Other changes also take place. Increases in the
dry weight of columns and ovaries are accom-
panied by decreases in sepals, petals and labella

PLATE L

Fig. 1. Cymbidizm Samarkand, exploded view nf
flower parts (041 x).

Fig. 2. Cymbidinm Samarkand (0.95 x).

Fig. 3. Cymbidinm Samarkand, lTabellum (0.50 x).

Fig. +. Cymbidivm Samarkand, column and oviao
(0.67 x).

Fig. 5. Cymbidinm Samarkand, with lanolin applic!
to stigma, in culture tube (0.39 x) — A-anter cap

C-column;

DS-dorsal

sepal:

L-labellum:

lanolin;
matic
1969.).

Q-ovary;

cavity;

ST -stigma

PD-pedicel;
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.QOcrtli and Kohl, 1960). This no doubt
sepresents senescence or death of the sepals,
etals and labella as well as movement of
* seerial into the column and ovary. It also
reZects new synthetic activities in the ovary.

<ume of the changes which occur in orchid
4 wers following pollination are visually
woting. The column and ovary swell (Fig. 6)
at:le the stigma closes (Fig. 6; Fitting, 1909z,
«. 1910; Hsiang 1951a, b) and curvature of
e pedical (Fig. 1, +) changes (Laibach,
1930). A general collapse and wilting of the
sezianth can be easily noted (von Marilaun,
:x3%:  Poddubnaya-Arnoldi and  Selezneva,
19%7).

Culour changes also take place following
- llination or auxin treatments. Development of
Mogophell in some  instances have already
seen mentioned. In other cases anthocyanins
aav develop following pollination or auxin
vceatments (Ames, 1947; Arditti and Knauft,
1%9: Gessner, 1948; Hsiang, 1951a).

Because the interest in  orchids centres
sranarily on flowers during their prime, post-
;o llination phenomena have received relatively
tatle attention. Yet, those events are of much
aportance in the life cycle of orchids. Under-
wanding them better will help us learn more
st orchids and increase our knowledge of

¢ wer physiology.
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Fig. 6

Cymbidium swelling of the column and stipmatic
closure following pollination or application of auxin.
A-D, view from above at 45° angle; E-G, ventral
view. A, E, before pollination or auxin application.
B-D, F, G, progressive swelling and closing of
stigmatic cavity [A-1> after Maorita (1918) 5 E-G,
after Hubert and Maton (1937 ] ct-column  tip
where anther woukl be located; ew-volumn wings;
sc-stigmatic cavity, (Ardini and Knuafy, 1969),
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Australian Indigenous Orchids
By ALICK DOCKRILL .
The definitive new work on native orchids  work cannot be published until the Deces; .
“Australian Indigenous Orchids” is in the last  issue of “A.O.R.” However, examinaticr ..
stages of production as this issuc of “A.O.R.” proofs idnicates that it is the most con; .-,
goes to press, Written by Mr. A, W. Dockrill,  coverage of Australian epiphytes and tr; ",
Iate of North Queensland and now Keeper of  terrestrials ever produced.
the Herbarium, Lac, it has been edited by Mr. Th lume ises 860 )
W. Payne, the editor of “Australian Plants”. ¢ volume COMPrISCs SO0 Crowm g
A ,l | size pages (trimmed size 93" x 737). Tt
A C(;"‘ij ':l‘c ?]"l’l) was f“?t avai “l’lf for re- are 29 colour plates and 240 line drawing., 1.
view, thus detailed impressions of thn massive  pages are thread sewn, and it has a heavy 7.
board cover, cloth covered and printed in 7
= on the spine.
Continucd from previous page . The jacket is of strong coated paper pri::- |
in five colours, with an over-cover in ¢l-:-
SLOP-HARRISON, J. 1957. The physiology of acctate.
production in Dactylorchis. 1. Botan. Notiser. .
110:2943. The work commences with an Introducr:: -
HSJANG, T.o-H. T. 1951a. Physiological and bio- 10 the Orchidales, then to assist in bringing -
hemical changes accompanying pollination in  larger relationships into perspective it gives =
" orchid flowers. 1. General observations and water  keys to families, tribes, and genera. Fach 3-
. P Mve] . . 7 . A
‘ relations, Plant Physiol. 26:441-435. is based on different styles of presentation,
HSIANG, T.-H. T. 1951b. Physiological and bio- . . .
fical changes accompanying pollination in EaCh_ f“"“l}'» order, f”l‘C, sub-trike,
%hid flowers. 11. Respiration, catxlase activity, genus is described on a right hand” page, -
and chemical constituents. Plant Physiol. 26:708- to the species to which they refer. Then -
yan , . species are described on left hand pages wi+
ERT, B, and J. MATON, 1939. The influence  appropriate detailed line drawings of each -
synthetic  growth-controlling  substances and the right hand side
other chemicals on post-floral phenomena in tropi- ¢ e and side.
! cal orchids. Biologisch Jaarboek 6:244-285. The botanical name is followed by refer
é ym(.-\cu, F. 193‘?. Umcrs:llchungen dber die Post- ences and synonyms, and a full scientific &
floration tropischer Orchideen. Planta 9:341-387.  scription with metric sizes.
! MJIRILAUN, K. VON. 1895. The natural history P- L . . . .
i plants. Henry Holt and Co. N.Y. Distribution and habitat are given n casils
; W‘SUMOTO, K. H. 1966. Determination of the understood terms.
: 1l t f Cymbidi s. Cymb. . . .
: s;l:r;?::':.s ;:';;nlt_,o ymbidium blooms. Cymb The masterly touch is a second descripte
| OERTLI, J. 0. and H. C. KOHL, 1960. Der Einfluss designed for the layman, using common, i
i er Bestacubung auf die Stoffbewegungen in and with measurements in inches. Special fe-
i Cymbidiumbliiten. Die Gartenbauwiss. 25:107-114.  tures of value to the hobbyist reader are cov
f v.\,‘vh{)dm; PIJL, I|“ and |(|: H. DOIZQSON'| 1966. ered in this non-technical section.
t 1 owers, their pollination and evolution. 1, 1o ’lnticip'lt(‘d that copicq will be avail:ﬂ"i’
iversity of Miami Press. Coral Gable, Fla.  ip ' formation Centre, Sixth World Ore:
214 pp- Price is 318, Orders . be place
! POHDUBNAYA-ARNOLDI, V. A. and V. A. Conference. Price ts $18. Orders may be place:

for posting.

: . 11
Orders for this comprehensive work shoni
be mailed, together with cheque, money ordr:

or bank draft for $18, to:—

Mr. 1V, Payne,
“Australian Plants”,
860 I enry Lawson Drive,
PICNIC POINT, N.S.JI". 2213.
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