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AmsTrRacT.—Parenchyma cell death in
the hypocotyl pith tssue of soybean seed-
lings was discovercd in cach of the 24
varictics studied representing seven ma-
turity classes. Dead cells generally were
ohserved on the fifth day after planting;
and chlorenchyma tissue formed between
the dead pith parenchyma cells and xylem
in the above-ground stem. Dcad paren-
chyma cells were observed in the helow-
ground cortex and in the pith of the clon-
gating internode above the colyledons. No
dead cells were observed in the cotyledonary
node during the 20-day study period.

The death of cells in pith parenchyma of
the hypocotyl and the first and second inter-
nodes of seedlings of 18 soyhcan varieties
was studied in relation to two or three
planting depths (sub-surface, 2.5 cm, and
50 c¢m}, Diflerences were noted in the
rate of cell death in hypocotyls but not in
epicotyl internodes as a result of planting
depth differences.  Tn the hypocotyls, most
pith parenchyma cells died during the first
week of growth, and the greater depth of
planting resulted in the fastest rate of cell
death in each varicty. Cell death in pith
parenchyma of inlernodes ceeurred as the
mnternodes elongated.

Patterns of parenchyma cell death
have been veported for normal and
injured sorghum (I atsanos and Pap-
pelis, 1069), sugarcane (Pappelis
and Katsanos, 1965), and corn
(Pappelis and Katsanos, 1969}, It
was considered desirable to seel simi-
lar parenchyma death in a plant
more suited for study in growth
chambers.  This paper reports the
discovery of parenchyma cell death
in soyboan seedlings and describes
variaticns in cell death patterns as-
sociated with variations in planting
depth.

MATERIALS AND MeTIIODS

Twenty-four soybean varicties

( Class 00, Aeme, Wambeau, Portage ;
(Class 0, Grant, Merit, Norcheif;
Class T, A-100, Chippewa, Chippewa
64, Ontario; (lass JT, Hawkeye,
Lindarin; Class T1I, Adams, Ford,
Harosoy, Shelby, Wayne; Class IV,
Clark, I{ent, Midwest, P.I. 84.946-2,
Clark 63; Class ¥V, Dorman, IIill}
woere grown under greemhouse con-
ditions at various times {rom Decem-
ber 29, 1964, to Mareh 31, 1984
Heeds of each variety were planted
in separate wood flats 2.5 em apart
at a depth of 5 ¢m in a soil mixture
of 30% sand and 50% peat moss.
Five plants from cach variety were
selected for study each day bepin-
ning at the second day after plant-
ing and eontinued until the first in-
ternodes had elongated. The maxi-
mum study peried was 20 days.
Twelve soyhean varieties wero

planted (April 29, 1965) in sepa-
rate wood {lats, 2.5 cm apart at
depths of 2.5 or 5.0 cm. Watering
was accomplished with a mist spray-
er to reduce soil packing or washing,
Tive seedlings of each variety were
gelected from each planting depth on
the seventh, tenth, and twentieth
days after planting. Also, seedlings
of six varieties were studied after
planting (May 20, 1965) at three
depths: 5.0 em, 2.5 cm, and just
below the soil surface. For the lat-
ter, seeds werc placed on the soil
sirface and covered with a thin layer
of goil to permit germination below
the soil. Watering and sampling
procedures were as those deseribed
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en to cight days after planting, al-
most all of the cells in pith tissuc
of the below-ground hypocotyl were
dead. Ten days after planting dead
cells were observed in the central
recion of the pith of the above-
eround hypocotyl and a hollow area
formed in the below-ground hypo-
cotyl pith. This was associated with
an inerease in below-ground diame-
ter of the hypocotyl; a result of
cortical expansion. At this stage,
dead cells and hollow areas were also
observed in the cortex. In the above-
gronnd bypoeotyl, pith cells adja-
cent to the xylem developed into
a laver of chlorenchyma, four to five
cells 1n thickness.

In the first internodes of all vari-

Transactions Illinots Academy of Scicnce

eties studied, dead cclls appeared in
the pith as the internodes elongated.
A chlorenchyma layver developed in
the internode pith adjacent to the
xylem tissue. No dead cells ap-
peared in the cotyledonary node or
in nodes ahove this point.

In the two experiments designed
to determine the effects of planting
denth on cell death in stem tissue,
little differences were noted in the
cell death patterns in the epieotyl
internodes. Yor this reason, only
the results from two varieties, one
from each experimental group, will
be presented (Table 1), In the hy-
pocotyls, pith cells died in different
patterns due to planting depth. The
data for 12 varieties, planted at 2.5

Taece 1—Cell death percentages in the hypocotyl, first internode, and second
internode pith tissue at different stages of seedling development from seeds of Harosoy

planted at two depths and Kent planted at three depths.

area of pith tissue with dead cells.}

(9% DC = per cent of the

Seedling Part
Depth Hypocotyl First Internode Second Internode
of Days
Planting After
{cm) Planting | Length % DC Length % DC Length 7z DC
Harosoy {Planted April 29)
2.3 7 6.6 45 1.7 0
10 7.0 85 5.3 5
20 7.7 87 8.5 96 4.0 0
5.0 7 8.1 56 1.9 0
10 8.2 92 6.2 8
20 8.0 96 9.2 96 4.4 27
Kent (Planted May 20}
Sub-surface 7 4.5 0 2.3 0
14 4.4 52 11.3 91 7.2 54
2.5 7 6.0 50 4.8 0
14 5.9 76 12.4 84 7.8 57
5.0 7 8.2 88 5.0 4
14 8.7 95 11.7 99 7.5 49
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Frevwrr, 2. Effect of planting depth on the death of cells in pith tissue of soybean
seedlings.  I'rom left to oght, seedlings from submsurface, 2.5 cm, and 3.0 cm depths,
respectively.  Daotted areas in the stemn represent the areas (averages of six varieties)
where dead cells occurred one week after planting (May 20; greenhouse conditions’;
cqual parts sand and peat).



