





leted it (Sachs 1965). Meristim: tic aciivity to
except in the gynophore of peanut (Jacobs 1947), is concen:raied 4t the basal
cnd, as indicated by the presence of mitotic activity in stained celis.

CROWN DEVELOPMENT ;

The lower, closely spaced nodes of a plant form the crown, whick
located at or just below the soil surface. In grasses these densely spaced nodes
give rise to the successive whorls of adventitious roots called the nodal, crown,
or coronal root system (Fig. 11.5). The lower nodes of perennial legume plants
such as alfalfa form a crown but without adventitious root development.

The location of growing points in the grass crown below the soil surface
and resultant expcsure of new leaves from sheaths of older leaves (pseudo-
stem) have crop management implications. Since maize maintains this condi-
tion for 4 or more wk (until approximately eight leaves are fully exposed) (Fig.
11.5), an early frost or clipping usually injures only the above-ground foliage,
the oldest and smallest leaves. Little permanent injury is caused by such early
defoliation, since a new canopy of leaves soon emerges from the unspent
intercalary meristems protected by the leaf roll and from newly formed leaves.
The common practice of pasturing wheat during winter and early spring in the
southern United States does not seriously damage grain production as long as
the growing points of shoots remain vegetative, that is, below the soil surface.
After floral initiation and concomitant stem elongation with the onset of
longer spring days, grazing can remove the inflorescence and destroy the grain
production potential. Unlike temperate grasses, dicots and many tropical
grasses grow from exposed buds of aerial stems (Fig. 11.5, soybean). Hence,

freezing or destruction of above-ground shoots can destroy axillary buds and
regrowth potential. If a killing frost should occur on soybean, for example,

growth potential is destroyed because no buds are present below the cotyledon
axils, which are above ground; reseeding of the crop is necessary,

FACTORS AFFECTING STEM GROWTH :
Growth Regulators. The effect of plant growth regulators, especially GAs,
stem growth is well documented. They can overcome dwarfism in genetic
dwarfs, such as dwarf maize and pea,
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Leojold USe5) showed thar auxin has 2 neononyced = oot o tiliering

BTUWLI v shisrs T crown buds) in variey (Table 11.2). When the shoot
apex an:‘.} SOUICE OF wuxh was desiroyed, “Winiex’ bariey tiliered profusely
unless given an appiication of the auxin naphthaieneacetic acid (NAA). The
NAA-treatec plants wiih desiroyed apexes tillered about the same as normal
plants, thai is, those with undisturbeu apexes,

fiowering. Conseg ly periodic responses of s

tem development are not
§ Cause increases in internode length and plant height,
f PIants. Soybean cultivars adapted to northern latitudes
1ad fewer and shorter u- and flowered earlier when grown at lower
latitudes ibles et al. 1975). Planting the same cultivars at kigher latitudes
than those to which they are adapted has the reverse effect and would also
probably result in immature seeds at harvest. Much earlier seeding dates in an
area of acapiation tend to result in the same response as to shorter days
characteristic of lower latitudes. For example, early planting produces shorter
internodes in maize, which results in sturdier plants.
As with leaf growth, internode growth of grasses is influenced

Both grow from intercalary meristems of common origin and aie
s from light in the roles of older leaf sheaths, producing a dark or far-
red effect (Fig. 11.5) $s at
motes, and red light (maximum effectiveness at 660 nm) inhibits, mesocotyl
elongation (Vanderhoef et al. 1979), the mechamsm cgnuolliug emergence
from variable planting depths. In wheat, emergence is primarily ‘_frﬂ:m elonga-
tion of the second rather than the first internode or mesocotyl; distinct effects
of monochromatic light on upper int:ﬁ:du mi::m hm‘&mnnﬁ

owever, grasses these internodes young leaves are trapped ;

z;m'ul:tthMufuldﬁkam for the greatest part of their total
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growth ’ 1 to light. :
tive. W ;ﬁ enclosed in hhtfmmus probably indicating T:
or no phytochrome -monochromatic light » but "”’m"h .wl loos
not been weil established. However, a | T |
 oote far-red radiation (see Chap. 12) in
~ (internode ‘elongation) due to development
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cnoIng Bali, was proadioied by suun'r_ighu dong photopenied.). 1
concluded tha: flowering response and cliinbing habit are both phytoch ome

eont t are discrete, independently inherited resporscs. ¢ -
' water availability afiect internode growth, especially
by cell enlarg ‘ any vegetative or fruiting organ Nitrogea and wales,

particularly, increase plant height, but the effect is complex since 2 larg<i leal
size results in more shading. Shading tends to increase auxin levels, +uch
could affect internode length.

Branching
Whether buds in leaf axils resume growth to praduce side branches (€.g.,

in dicots) or tillers in grasses depends on genotype and environment. Tl |
pmmtm{muﬂluybmduuisﬂwayspmmmeuhabudinmh
leaf axil. Modern maize hybrids do not tiller, except for the development of ear
mnhk environments because of strong internal (genetic)
1975). Ear shoots can be forced to develop at several lower
nodes if apical dominance is broken. For example, remova, of a young ear
Munmﬁcnhﬂmﬁuﬁmdwﬂomﬂofthcnmmﬂmm
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The number of sm
ways the potential, due to genetic and environmental

controls. .
Three types of tillers of grasses have been described by Arber (1934):
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2. ‘Hﬂriznntll. or diageotropic. Stolons and
Tl!ey differ from upright shoots in certain n

- Stolons grow horizon bove ground and produce
normal stems and leaves (Fig. . Rhizomgés grow below ground and pro-
gphylls), on stems that have normal

rence,

TILLERING

Upward, or intravaginal, axillary shoots in
to as tillers. Shoots from axillary buds on stéms of dicots are usually referred
to as side branches. Their origin and development morphogenetically are the
same: both emerge from leaf axils, generally from the lower nodes, if the shoot
is not apically dominant. Tillers emerge acropetally, beginning at the lowest
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accumulation of food reserves, is the primary basis for perennation (living
from season to season). Rice and sorghum, temperate annuals, have these
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