| gaotosyathesis, of light energy (o growth and yield. Leaves ar 5‘2““@ via
| (N) for fruiting, mobilizing it and redistributing it 1, fruium."m
_ organs (including buds, leaves, and stems) have their arigi. :
i : T Ongin in

the apical and lateral buds of stems, starting with the embryo axis in the seeg
Lateral or axillary buds are located in leaf axils. New growth can also arise
from adventitious buds that may form in the stem cambium or the root pericy-
cle.

Regardless of species or origin, buds are morphologically and func-
tionally homologous (Fig. 11.1). They can conveniently be viewed as a series

tion
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mm -:'*';
of structural subunits varying in degree of development from bage: b
(acropetally). Each subunit of structure, the phytomer, has - i

: three
(1) stem node and internode, (2) leaf, and (3) axillary "’%
more mature phytomers also have root initials. thomat:“d’ " some SCies

and indeterminately. However, floral initiation tummmm%
mers, as described above, and the components are mndir,:.r" 3
inflorescence. In temperate grasses, floral initiation also “rﬂﬁfi: X
of stem (internode) elongation, which separates the leaves and I“ 4
exposes the inflorescence to a solar energy-rich environment at some ind il
above the ground. heigh

Leaves .
INITIATION AND EMERGENCE ¢
Leaf initials (primordia) begin with certain cells in the
divide (become meristematic) and produce swellings or protube
stem apex. The protuberances spread and encircle the apex, ularly the
sheath primordium of a grass leaf (Fig. 11.1). After :"m
cells in the subhypodermis become meristematic and produce an axillary d.
Subsequent growth of leaf blades (lamina) and sheaths or s and stem
internodes is from intercalary meriuenu (those between different iated tiowest),
In a grass leaf the intercalary meristem is divided into two paris by forms-
tion of the Ii‘uk- The upper part was found to _ B . b t“-
Iﬂfilenclolﬁdmthemd.w e asio i i




in wheat by over 50% and shortened plastoch
10 2 or 3 days (Langer 1972). Rate of leaf ap::r:l;'{? 50%, from Sor6
|

s light increased from 7.8 t0 32.5 W « m™ (Aspingj m::""’“’huu

inese effects could have been influenced by temperature chmw 1963), by
ges.

LEAF NUMBER Y
The number of leaves produced on a shoot or tiller ; _

initiation. Formaticn of leaf initials on I:ra:“d:::'? by

floral initial formation (Fig. 11.1D) (Sharman 1945; Bunting and D.L =

1966), which fixes leaf number. Secondary and higher order tillers or branches

generally have one to two fewer leaves than the primary shoot, since they

emerge later and receive the same environmental cues to flower. Thus floral

initiation is at a lower leaf number.

Characteristic leaf numbers are 7 to 9 for wheat, oats, and barley; 7to 14
for sorghum; 14 to 21 for most U.S. maize hybrids; and 10 to 16 for upper-
latitude U.S. soybean cultivars. Maize cultivars adapted from 50° latitude to
the equator vary from 7 to 48 leaves. Height and maturity of maize are highly
correlated to leaf number (Cross and Zuber 1973). The number of pt ot
leaves present in a mature seed embryo is characteristic of the species.

five
~ cereal grains, such as wheat, have three leaves in the mature seed,
h'.““b”mniwd in the embryos nfmﬁumbﬁﬂlﬁllm
- Ton 6 is during emergence or carly seedling growth.
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such as on a maize plant (Fig. 11.2). The flag (uppermost
shorter and narrower and has less area than the ear leaf, This} :ﬁ :: ::EJ."
characteristic of many species. In other grasses, such as barley, the length ‘
. " e ’ of
lamina decreased with flower Initiation but the width increased, resulting in 5
broad flag leaf (Goodin 1972). The cause of the diminution of upper Jeayes
not known but appears to be competition with the inflorescence for Nutrients,
The relative growth rate of leaves decreases with leaf number (Milthorpe ang
Moorby 1974).

At stage 5 of soybean, 70% of the total plant dry weight was leaves
(Hanway and Weber 1971). Leaf growth peaked at stage 6 and remained
constant until stage 10, while total plant dry weight increased rapidly due to
stem and fruit growth. Size and weight of new leaves decreased after stage 6;
after stage 10 total leaf weight decreased due to senescence of bottom leaves.
The maximum weight and area of the leaves of a plant is reached early in the
life cycle, after which the gain in leayes Just equals the loss, a status referred 10
as the critical leaf area.

Even though the lower leaves on plants are smaller and frequently lost d“ y
to environmental stresses and senescence, they are important to the Vﬁ‘-":""; i

rowth. For example, **C fed to leaf 3 of 1 grass plant was active in hfm.'rﬂ;ﬁ
unting and Drennan 1 66). hurerpodsnfm)'bﬂnmmmg
son et al. 1960). In barley the shea® .




