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planting, Individual cotyledons on
wet filter paper {either with lower
or upper epidermis in contact with
the water) developad erescent eracks,
beginning in the houndaries of the
wet and dry tissue, Complete frae-
tures olten oecurred,

W did find literatnre to suggest
that seeds of beans, peas, and eorn
were damaged due to diferences in
sced coat permeability, rato of water
imbibition, and nneven swelling (Me-
Collum, 1853; Shull and Shull,
1932, Resuhr {1941} described in-
jury to sovhean secds due to 24 hours
of woaking, the injuries being spot-
ting aud split cotyledons. The pur-
pose of this paper is to present se-
loeted data from a nmmber of similar
stndies designed to fost the hypothe-
sig that the transverse and creseent
cracks (partial or complete frae-
tnres) ocenr in seybean sceds during
imbibition.

Mareriang axp METIODS

Tn each of six replicates, 30 seeds
of variety Wayne and Shelby wore
seleeted for unitorm size and absence
of vigible damage. Kaeh 30-secd sam-
ple was divided into two groups of
15 seeds, one group beine placed in
a 9 em Petri dish containing a ¢
em filler paper and 15 1wl of water
{room temperature) for 30 minntes
of soaking. The seeds of both groups
were planted at a depth of 5 em in
unsterilized sand and peat (equal
volume, 67 diameter plastic pots)
watered to saturation. Seedlings
arew at room temperalure for 14
davs.

One four-replicate study ol the ef-
foet of temperatiure was conducted
using seeds of Wayne, Rixty seeds,
Lour Petri dishes with filter paper,
and 100 ml of tap water were placed
in inenbators at 10, 20, 30, 40, 50,
and 60°C. When the water reached

the desired temperature, 15 seeds
and 10 m] of water were placed in
cach DPetri digh and the swollen seed
examined 12 hours later.

REstULrs Axn Phgoussiox

Typical results from one replicate
are presenied for the study of water
soaking eflects on planted seeds. Five
days after pluntine, all of the 15 un-
treated seeds of Shelby and 14 of
Wayne hiad emerged. The last seed-
ling of Wayne emerged on the sey-
enth day. OF these, one cotyledon
of Shelby and four of Wayne show-
ed some small {ransverse eracks, On
the eleventh day after planting, seed-
lings were uniform in heleht in both
varieties.

OI the seed soaked in water bofore
planting, seven secds of Shelby and
seven of Wayne had emerged five
days alter planting, Five addilion-
al seedlings of Shelby and four of
Wayne emerged on the seventh day.
On the ninth day, another seedling

of Wawne emerged. None of the
other seeds germinated in  either

variety, Of the 12 seedlings of
Wayne, 22 cotyledons were counted,
14 with one or more eracls. Two
seedlings had one cotvledon as a re-
sult. of complete fracture uear the
point of attachment to the hypo-
eotyl. Ouly three seedlings had hoth
cotyledons without ceracks. Of the
12 seedlings of Shelby, 24 cotyledons
woere counted, all with one or more
cracks, On the eleventh day after
planting, seedlings of both varictics
were irregular in height. The non-
cmerged seeds of hoth varieties had
severe cracks or eomplete fractures
near the plumule.

Kach experiment with our sceds of
thise varieties resulted tn more coty-
ledons of Shelby with cracks than
those of Wayne. We wonld prefer
more trials with several sonrecs of
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geed before suggesting that this is
due to varvietal differences to coty-
ledon eracking. We conelude that
uneven swelling caused a small per-
centage of seedling damage in our
previous experiments. Whether these
craeks predisposc the secdlings to
pathogens or alters the eell death pat-
tern in pith tissue remaiuns to be
studied.

The amount of damage 1o geeds of
Wayne {averawe of [our replicates)
during 12 hours of souking In water
at various temperainres was as Lol
lows: 10°C, 100% of the seeds with

one or bhoth cotvledons cracked;
2050, 929%; 30°0, 939 40°C,

G0%% ; 205G, A5%; and 60°C, 19%.
These observallons are it agreement
with those of MeCollum {1953} for
sitap beais germinating in waler or
soil; as temperature inereases {from
10 to 3090, eracking decreases, os-
pecial ¥ ic soil conditions. We be-
Liewe, as did Shull and Shall (1932)
ard  MeCollwn  {1353)  for their
seeds, that eracks In soybeans oeeur
simultaneonsly with water uptake as
a result of uneven swelling produc-
ing a iension erack in the dry nter-
jor povtion or along the houndry be-
tween wot and dry lissme. It may
be thal the rate of penetration of
water into the seed tissuc at higher
temperatures creales moisture gradi-
ents less condueive to aracking. Or-
phanos and [Mevdecker (1968) re-
ported that oxygen deficiency in the
interior of soaled snap beans re-
sufted in ingury and killing. Al
though we did not see ungermina led
geecls withont severe cracks or coms
plete Practures in votyledons, il may
be that similar oxyoen deficiencies
cxisl 'n sovbeans also under pro-
longed soaking., Turther stody on
this problem is requiced to discover

the extent of sced damage due to
soaking in wet fields and the rela-
tionship of this {ype of geed dam-
age to vigor, disease resistanee, and
yield.
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