these natural safeguards were amply covered by Mr. Bergh in his talk
yesterday alternoon and need not further be discussed or mentioned.
Mr. Fordham presented his paper and sequence ol colored shdes.

GERMINATION OF DOUBLE-—DORMANT SEEDS
ALFRED FORDHAM

Aynold Arvboretum
Jamaica Plan, Massachusetls

The duscussion will deal with the two stages ol pretreatment neces-
sary for secds with epicotyl or shoot-bud dormancy, together with the
method ol shortening the usual ume needed for germination. Due to
the length ol time normally required to germinate them they are m the

category ol so-called two-ycar seeds.

CHIONANTHUS RETUSUS

Collection ol Chionanthus 1ctusus seeds was made i mid-October
ol 1959. Alter cleaning they were stored dry until January 18, 1960.
This lot was then given tive months warm stratification. In this period
roots emerged, developed to some extent, and were then ready for cold
stratification. It cold is not provided to ripen the shoot-bud the roots
wil] continue to grow until the {ood stored 1n the seed 1s expended. Five
months ol warm stratification in this case proved to be more than was
11CCESSATY.

The second lot from the same sced batch was given a three-month
warm period lollowed by three months at 41°F. When sown atlter
these pretreatments a general germination occurred m seven days.

As concerns the method ol pretreatment, the seeds are distributed
throughout a stratilying medium, which in this case was composed ol
hall sand and halt peat moss contained in a polyethylene bag. It 1s
important that the bulk be kept small since at planting time the entire
contents ol the bag are sown. 1In proportion, the medium would be
two or three times the volume ol the seed. It 1s moistened but 1s not
welt.

Where two stages of treatment are mnecessary to overcome double
dormancy, the bags are lirst placed on a greenhouse bench to provide
the warm stratification requirement In this partucular location the
temperature ranged between 60 and 101°F. A maximum and mini-
mum thermometer placed m « bag of medium and set on the bench
registered this fluctuation. As routine procedure we check seeds with
epicotyl dormancy about once a week to see whether or not radicles have
emerged. When they do and 1t becoimes a general condition, the bag is
moved to the relrigerator to ripen the epicotyl. In the relrigerator a
temperature of 41° ¥, 15 mamtained  Wire baskets labeled by months
stimplity locating bags ol seed due to be processed.

VIBURNUM SARGENTI FLAVUM

Viburnum sargent: flavum has been exposed to five months warm
stratification. As with Chionanthus retuses this length ot time was
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more than necessary as the radicles cmerged and the seed was ready Lo
cold treatment in three months.

DAVIDIA INVOLUCRATA

The fruit of Davidia mvolucrata is an extremely hard, two to lLive
sceded stone. It, too has epicotyl dormancy. Following tour or live

months of warm stratilication these seams decompose and weaken to the
point where the developing radicle torces out this segment  As a matter
ol mterest Nyssa and Dauidia are both m the lamily Nyssaccae. 'T'he
lruit ot Nyssa 1s a onc seeded bony stone with single dormancy requiring
two to three months ol cold stratification to ripen the embryo. The
structure of the seed coat is a moditication ol that found m Dauvidia.
As the radicle develops the weakened section 1s torced out, but unlike
the Davidia 1s hinged and remains attached.

We now have the stages ol germination in Dauvidia.  Alter lour ot
[ive months of warm stratification, the weakened segment 1s pushed
away and radicles develop partially. The seeds are then ready lor cold
stratification  After three months ol cold have condiuoned the epicotyl,
the seedling starts to grow and withdraw ftom the stone.

HAMAMELIS MOLLIS

Hamamehs mollis responded best when given three months ol warm
stratification followed by three months at 41°F. This does not have
eprcotyl dormancy but requires two stages ol pretieatment lor germina-
L1011,

Inaidentally, we keep our records right on our accession cards.  All
cntries arc made on lour bv six cards and each 1s assigned an accession
number. The origin ol the material together with any other mtorma-
tion that might be peirtinent 1s recorded. In this mmstance seeds were
rccerved from the University ol Washington Arboretum and treatment
was started on the filteenth ol February, 1960. Thirty-six seeds were
imvolved. Lot #1 was given three months ol warm stratlication fol-
lowed by three months at 41° F  On being sown, 88 per cent germina-
tton occurred in seven days. Lot #2 provided the same percentage ol
germination but required two months longer to do so owing to the
longer period of warm stratification.  As cach movement of the seed 1s
accomplished a note 1s entered on the card.

KOELREUTERIA PANICULATA

A Koelreuteria paniculata seed lot was soaked 1n concentrated sul-
phuric acid lor one hour. It was then divided into three groups. Lot

#1 was sown at once, lot #2 was provided with cold stratification for
one month and lot #3 was stratified for two months. Although Koel-
reuteria 1s supposed to be doubly dormant, a general germination oc-
curred 1 13 days when lot #1 was sown without a secondary treatinent.
In 1958, when this was tried, we lound that alter a one hour acid soak.
the seed germinated 1 the relrigerator. So, in 1960, the same treatment
was tried using seed from a difference source. Koelreuteria paniculata
seed, when collected 1m separate years from two ditferent sources, show-
ed the inhibiting condition to be only in the seed coat.

207



CEDRUS LIBANI

Cedius Libant responded best with two months cold stratilication
Lot #1 was sown without pretreatment, and cerminated poorly and er-
ratically. In fact, alter two and one-hall months some are now in the
hat stage. Lot #2 germinated in 13 days alter one month ol cold treat-
ment Lot #3 produced a uniform germination in five days when
stratified for two months at 412 ¥. Lot #3 would be the best treatment
as Cedar of Lebanon is extremely susceptible to damping-olf diseases.
When induced to germinate quickly and in unison, they can bc potted
or boxed in a matter of days By quickly separating them the spread
ol diseases 15 mimimized.

MODERATOR SHAMMARELLQO. Thank you, Mr Fordham,
for your very mformative talk. [ am surce you will have a lot ol ques-

tions from the audience.

MR. HOOGENDOORN: 1 would like to ask a question. Do you
treat all seeds which have a dormant period first with a cold, and then
with a warm period, ot the reverse, or do you vary it with the type ot
seed?

MR. FORDHAM: It will vary with the type ol seed that you have

MR. HOOGLENDOORN: How s Dauvidia, the Dove Tree, han-
dled?

MR. FORDHAM: Four ot hive months of warm stratilication fol-
lowed by three months ol cold.

MR. HOOGENDOORN: One other question. I see you have
Hamamelis mollis. Do vou think it i1s eoINg Lo come urue to type trom

seed?

MR. FORDHAM: I don't know We just germinated 1t Lo get
the information on germimauon.

MR. HANS HESS: How do vou handle Nyssa sylvatica?

MR. FORDHAM: Give it two months of cold ac 41 degrees.

MR HANS HESS. Suppose, tor example, you got seed 1n the lall,
d$ MOst nurserymen do. We would like to stratily 1t 1n the fall and
~ow them in the spring. Generally, this sced comes 1n alter the period
when you can sow it outside. 1L 1t went beyond the two months cold
treatment would that have any ctlect on germination?

MR. FORDHAM: No, 1t perhaps wouldn't. You could extend
the period since there is quite a bit of latitude.

MR HANS HESS: Do vou have any recond as to the percentage
of good sced that you nonnallly oet lrom Nyssa sylvatica?

MR. FORDHAM: Yes. With us 1t generally comes as summer
seed and 1s perhaps 100 per cent good.

~ MR. HOOGENDOORN: Have you treated Pinus cembia the
same way?
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MR. FORDHAM: We tried Pinus cembra ths past summer 16
ditterent ways. Some of these ways germinated better than others, but
in such a pattern that 1t didn’t make sense  We couldn’t conclude any-
thing.

MR. C. MAHLSTEDE (Cleveland, Ohio): How do you handle
the seed alter 1t has sprouted during stratitication? This would be In
regard to thosc that have double dormancy in which the root requires
one period, and the shoot requires another period ol stratification.

MR. FORDHAM: T am sorry, I don’t understand the question.

DR. CHARLLES HESS. In other words, when you have a seed
with double dormancy and you allow the radicle to emerge, then you
return 1t to the cold to give 1t the cold treatment to ripen the epicotyl.
Can you sull broadcast seed ol this type that has its radicle already
emerged? ?

MR. FORDHAM: Oh, yes, certainly you could. You would have
to be very carelul. The seeds would naturally orient themselves after

they were put out. _
MR. JIM WELLS. 1 would like to ask you i1t you have tried less

than three months warm treatment on any of these seeds and whether
vou do need the tull three months?

MR FORDHAM: Yes, we have done this with some things but

generally we treat 1t three months or more. 1 expect with many things
a shorter period might wotk.

MR. WELLS: You don't know lor sure but you believe shorter
periods would be successtul. Incidentally, Hamamelis mollis doesn’t
come true to type trom seed.

MR. GEORGE HOYSIC. 1 find that tree peony seeds work this
way. We used to use peat moss and we lound out that we lost quite
a [ew of them. We now just put sand over them.

MR. FORDHANM: They have the same type ol dormancy that the
Davidia has. They put the radicles out lirst.

MR. LOWENFELS: Have you done any work on holly?

MR FORDHAM: Yes, some. We worked with [lex yunnanensis
and tound you could germinate 1t very readuly m high percentages by
oiving them a hve months warm period lollowed by three months ol

cold.
' MR. LOWENFKELS: Now I mtend o try Ilex opaca and I. aqui-

folium this way.

MR. FORDHAM. We tried those two ‘T'hey are just as unpre-
dictable with us as with everybody else. We can't seem to get unifonn
germination.

MR. HARVLEY GRAY: Al, to go back to the Davidia, one ol the
problems, ol course, 15 1n getting the plant mto existence because 1t is
cood. I tried i1t several times, not bemng too successful. You have point-
ed out the way now, so 1 look forward to getting a batch of plants by
this particular treatment

The question I have i mind relates to cleaning  The seeds 1 have
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at the moment are still in the Iruit. In other words, the pulp has not
been taken olf and the frurts are i a polyethylene bag. Do you think

this would satisty the stratification period or would you suggest clean-
ing the seed first?

MR. FORDHAM: No, they should be i the straulying medium
im order to do this.

MODERATOR SHAMMARLELLO: Arc there any more ques-
tions? If not, 1 wish to thank you agam, Mi. Fordhanm.

The {mal scientitic session adjourned, and the mecting continued
m the annual business session.

ADJOURNMENT

TENTH ANNUAL BANQUET

Past President, Harvey Templeton, Jr. and the newly elected Presi-
dent, Mr. Marun Van Hol, presided at the annual banquet held in the
Ballroom ol the Manger Hotel.

The evening gathering was thrilled when it was announced that
Harvey Templeton was the recipient ol the Plant Propagators Award.
The award was presented as a tribute to his ingenuity which led to the
development and pertection ol the electronic leat and control unit for
mist propagation. As a faithiul servant ol the Society, for his willing-
ness Lo share mlormation, and lor his expert leadership in executing the

goals and aims ol the Society, Harvey Templeton has rightlully been so
honored.

The Annual Banquet was privileged to hear an address by Fred-
erick G. Meyer, of the United States Department of Agriculture, who
discussed, “Ornamentals in Italy, Southern France, Spain, and Portugal.”

Dr. Mevyer drew on his keen knowledge ol ecotypes in developing the
tlora tound 1n these various Mediterranean areas.



