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14 WILD RICE IN CANADA

the middle of a wild rice stand are usually uniform in height,
whereas the height of those near the margins of the stands is influ-
enced by the depth of water. Branch stems (tillers) arise from the
basal nodes and are usually shorter than the main stem. A typical
wild rice stand in water 1 m deep with four plants per 900 cm?2 would
have from three to five tillers per plant, but as many as 50 tillers per
plant have been reported from stands in shallow water.

At the emergent stage, the culm is cylindrical with band-like
joints and fine, felt-like hairs at the nodes. In cross section these
nodes are a mass of continuous tissue. The stem section between
the nodes is called the internode, and there are from three to five
internodes in mature plants. The lower internodes are about 30 cm
long and the upper ones can be as long as 90 cm. The internodes are
smooth and are usually constant in number for each ecotype. Inter-
nally, the internodes are hollow, air-filled cavities that act as air
locks and assist the buoyancy of the whole plant; hence, plants that
are uprooted float to the surface and never regain a roothold.
Within the cavities are thin, delicate, cross-partitions of remnant
pith tissue that is porous and allows the diffusion of gases up and
down the stem (Fig, 8). In aquatic plants, good aeration must extend
to. the roots, which grow in sediments that may be anaerobic
xm..o&nwo%m 1967). , o :

' o g
X! {

Following the emergence of the coleoptile, the next two or three
leaves-to appear are thin, pale.green, and ribbon-like. They grow
rapidly and are characterized by the absence of epicuticular wax.

... Bach succeeding leaf is larger than the preceding one., When
later leaves'reach the water’s surface, the submerged leaves
‘'senesce and slough!off, leaving the lower culms smooth, =~ "' °
1" Asthe leavesreach the water’s surface, wax forms on the upper
“.epidermis (Hawthorn and Stewart 1970). ‘At this stage, internal tis-

Fig, 4: (right top) Microscopic view of a leaf of Z. aquatica var. brevis from
which the lower (abaxial) epidermis has been removed and specially:treated
o show the diagnostic dumbbell-shaped costal silica bodies (i CS) over a vein
,@..,Houm cells with wavy cell outlines alternate with papillae (P), stomata
(S), and cork cells (CC). Approximately 150x.

(Right bottom) A scanning electron microscope photograph of the abaxial
surface of Z. palustris with stomata (S), overarching papillae (P), and ex-
truded(
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| (W). Exposed costal silica bodies (C'S) are paired with cork om=m_/(\
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16 WILD RICE IN CANADA

sue differentiation allows air to reach all parts of the plant. The
long and ribbon-like floating leaves lie on the water’s surface and
are'moved about by the waves and prevailing wind. There are usu-
ally two or three floating leavés per plant and they persist until the
-aerial leaves are well established. _
_ When the aerial leaves emerge above the water’s surface, their
sheaths surround the culm. The blades are larger and more robust
than those of the submerged or floating leaves. The upper and
lower leaf blade surfaces are covered with epicuticular wax (Fig. 4).
The leaf blades are :commonly 30-70 cm long and 1-4 cm wide,
depending on variety. The midrib is off center in the blade and
more prominent on the lower surface. At the junction between the
sheath and the blade is a scale-like appendage, or ligule, a mem-
brane 3—11 mm long that is firm at the base but thinner and often
frayed at the tip. The uppermost leaf on the stem is called the flag.
- It is shorter than the other aerial leaves and during its unfolding
surrounds the developing inflorescence. :

Flowers .
Separate male and female spikelets are borne on a terminal flower-
ing panicle that is 4055 cm long. Male spikelets (containing male
~ flowers) are borne on lower. flexible branches (Fig. 5). Above the
male' spikelets are stiff branches that bear the female spikelets
(containing female flowers). This arrangement is the opposite posi-
‘tioning of the spikelets on corn where the terminal tassels are com-
posed of many male spikelets, The 'segregation of the sexes pro-
motes cross-fertilization because in the same panicle the female
and" are mature '3 jor. 4 days before ‘the male
lets.shed pollen: E r, sometimes transition spikelets be-
female ones have both stigmas and anthers'and
| self"pollmate. ination starts in late July'and
- continues until/the last of the tillers have flowered; Pollen viability
is very sensitive to weather conditions. Recently, Terrell and Batra

é tillers ha

o E Gompvumvownmm that bumble bees collect pollen from male spikelets
- - “but.observed no visits by. pollen-laden hees ﬁo,mmB&m.mwmw&@ﬁm.,..wﬁ@

 they concluded that these bees are not pollinators of wild rice:

#. - The male spikelets vary in color from yellow to greenish pink
or dark red. They hang down on thread-like stalks from the spread-
ing panicle branches. The two outer scales (glumes) found in other
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round the six stamens and separate widely to expose the anthers.
The stamens consist of long filaments that allow the anthers
(pollen-hearing sacs) at the ends to hang outside the spikelets.
Pollen is released about 2 hours after sunrise and by evening many
male spikelets with empty anthers are shed. In the cultivated vari-
eties the male spikelets remain on the plant, indicative of the non-
shattering grain characteristic.

The female spikelets are borne erect from the panicle
branches on short, firm stalks (Fig. 5). Each female spikelet has two
conspicuous, interlocking scales, a lemma with a long, rough bristle
(awn) at the tip and an unawned palea. As the spikelets push up
above the leaf sheath, the palea kinks near the wmm.m of the spikelet,
allowing the two white feathery stigmas to be exposed, one on ei-
ther side. The number of female spikelets is variable depending on
the variety and on environmental stresses to which the plant is ex-
posed. In cultivated wild rice the female inflorescence produces up
to 400 grains per panicle.

Wild rice harvesters report that not all female spikelets in a
panicle produce mature grains. The amount of sterility varies and
may beias high as 80% in southern wild rice. The causes:of such
sterility have not been studied, but they may be associated with
both HuoEumﬂ"os and fertilization. Factors in the environment, such
as wet, cold, jor calm weather conditions, may interfere with the
shedding of pollen or its transference to the stigmas.

Graing

>¢o¢ﬂmp Wo.wm_.m after the mawwbmw are wo.Ebmﬁmm. they wither and the

. ovary .,Jmmmum.wp_.o enlarge ig_mzvmmmﬁmbﬁ grain @m<myo§.bm.sn.. The
. grains, often called seeds, of wild rice are composed of an inrier cary-

1g¢) Like corn; but iinlik
‘(@) The

i

g A bu 0st other grasses, wild ice has
separate'maleé hnd female spikelets. () The'male spikelets at.the lower part
of the panicl pf,_.”m just _mBme%.u.m_.b.oB..gmmmg_mrmﬁw_ nd are not yet open,

‘wheréad those in the middle are in bloom and shedding their pollen. Toward

the top,ithe withered spikelets have fallen off. Approximately 0.6x. (b) Fe-

*'male flowers af; the top of the panicle'in full bloom. Approximately 0.6x. (c)

) _ .

[ SN male spikelet in full bloom, with six anthers exposed. Scale bar = 1 mm.
“(d and ) Two' Ymém of female spikelets in full bloom, with feathery stigmas

exposed: towarll the base of the spikelet, through a gap where the palea has

t. - kinked wﬁgw&_. The stigmas shrivel soon after the pollen tubes penetrate
grasses( :reduced to a rudimentary ring of tissue in Zizania. ()

them 8“& fertilize the ovary, but.they remain H.momwm.,.\m

"rae s % wwry

for “yal days if
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