
In vitro Culture of Excised 
Ovules of Papaver somniferum 

Although the embryo (1), the endo- 
sperm (2), and the fruit (3) of angio- 
sperms have been investigated by the 
culture technique, the young ovule, as 
far as I am aware (4), has not been 
reared to maturity under artificial con- 
ditions. The present report on Papaver 
somniferum outlines a technique for the 
successful growth in culture of ovules 
and also summarizes the results of some 
experiments with kinetin and indole- 
acetic acid on their development and 
maturation. 

Young capsules of Papaver were ex- 
cised from the plant and surface-steril- 
ized by dipping in 90 percent alcohol 
and flaming. The capsule was then cut 
open, and a portion of it was fixed at 
once; from the remaining portion, ovules 
(5) were scooped out with a sterile scal- 
pel and planted in Nitsch's medium (3) 
supplemented with 5 ml/lit of a mixture 
of vitamins (6). This served as the basic 
medium. In some cases the culture me- 
dium was supplemented with kinetin, 
which has recently been reported (7) to 
be extremely potent in inducing cyto- 
kinesis. 

In the basic medium the ovules grew 
to maturity in 23 days, starting from the 
two-celled stage of the proembryo. In 
nature the time interval between polli- 
nation and maturation of ovules is 
shorter and usually extends to about 18 
days. Ovules containing a two-celled 
proembryo (Fig. 1A) and free-nuclear 
endosperm were cultured on a medium 
containing kinetin (0.4 mg/lit) and in- 
doleacetic acid (5 mg/lit). Ovules col- 
lected 9 days after planting showed 
globular embryos and cellular endo- 
sperm (Fig. 1B), with food reserves 
similar to those in naturally ripening 
seeds. From the same lot, 23-day-old 
cultures showed completely mature 
seeds, some of which had germinated 
in situ to produce seedlings (Fig. 1C) 
which were quite normal except that 
the radicle and root tip showed local- 
ized callusing. 

A few interesting abnormalities were 
met with. In 9-day-old cultures some of 
the embryos showed lobes in which ac- 
tive meristems were present. Still other 
embryos completely lacked differentia- 
tion but showed radial rows of meriste- 
matic cells toward the margin (Fig. 1D). 
In one embryo the suspensor, which is 
normally a linear row of three or four 
cells, showed the appearance of a globu- 
lar mass. In all these cases the endo- 
sperm was either arrested at the free- 
nuclear stage or had degenerated after 
reaching the cellular stage. 

Fig. 1. Results obtained with ovules of Papaver somniferum cultured in Nitsch's medium 
supplemented with kinetin (0.4 mg/lit) plus indoleacetic acid (5 mg/lit). (A) Two- 
celled proembryo at the time of planting (x 107); (B) globular embryo and cellular 
endosperm as seen 9 days after planting (x 107); (C) seedling formed in situ in 23 
days (x 14); (D) 9-day-old undifferentiated embryo with radially arranged meristematic 
cells at the margin (x 107); (E) eight nuclei in a single hypertrophied endosperm cell 
from a 9-day-old culture (x 107). 

In kinetin media the endosperm 
showed a few other changes, like re- 
newed divisions in apparently mature 
cells, accumulation of as many as nine 
nuclei in single hypertrophied cells (Fig. 
lE), and formation of patches of mer- 
istematic cells around enormously en- 
larged endosperm cells. Frequently ma- 
ture embryos having three cotyledons or 
two unequal cotyledons were encoun- 
tered in kinetin media. It may be noted 
that recently Haccius (8) induced twin- 
ning of cotyledons in seeds of Eranthis 
hiemalis by treatment with 2,4-dichloro- 
phenoxyacetic acid, a-naphthalene acetic 
acid, and 2,4,5-trichlorophenoxyacetic 
acid. 

The results obtained support the view 
of Miller et al. (7) that kinetin is a fac- 
tor in cell division. The radial rows of 
meristematic cells seen at the periphery 
of late globular embryos (Fig. 1D) as 
well as the renewed divisions in appar- 
ently mature cells of the endosperm ap- 
pear to have been induced by kinetin. 

Ovule culture provides a new tool for 
the study of seed physiology. While em- 
phasis has hitherto been laid on the arti- 
ficial culture of excised embryos, the 
present study shows that entire ovules, 
too, are capable of being grown to ma- 
turity. In the culture of embryos it has 
not proved feasible to dissect out very 
early stages without damaging them. 
The culturing of ovules involves no such 
difficulty. Further, it may be possible, by 
suitable modifications of the technique 

and by adding various chemicals to the 
culture medium, to cause the formation 
of adventive embryos and even the in- 
duction of parthenogenesis and apogamy 
(9). 
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