SORGHUM

A
s
e
.
2
P
g
.




Contents

Introduction

Identifying Stages of Growth
Sorghum Seed

Emergence

Three-leaf Stage

Five-leaf Stage

Growing Point Differentiation
Flag Leaf Visible

Boot Stage

Half-bloom

Physiological Maturity
Summary
Conclusions

Acknowledgement

Appreciation is extended to the Kansas Fertilizer and
Chemieal Tnsitute, Inc, the Hail Insurance Adjustment
and Research Association, and the Crop Insurance Research
Bureau for their support of this publication. Early work
on defining the vegetative stages of development was sup-
ported in part by the Garst and Thomas Hybrid Comn Co.,
Inc. Many of the data used to characterize the growth and.
nutrient uptake curves resulted directly or indirectly from
work by graduate students, particularly H. Eugene Reeves
and Merle D. Witt.




How a Sorghum Plant Develops

R. L. VANDERLIP *

Sorghum’s importance as a feed grain has increased in
the U. S., and it is a major human food in other areas of the
world. To manage the sorghum crop for maximum pro-
duction, the producer must understand how the plant grows
and develops and what factors affect its growth, develop-
ment, and nutrient uptake.

This publication describes the general growth and nu-
trient accumulation pattern of the sorghum plant, it divides
the growth of the plant into several identifiable stages
and it relates the plant’s growth and development during
each stage to various management factors you can control.

Crop yields can be considered from several angles. Some
people compare a crop to a factory and consider each
factor that affects production from the factory.

No matter how the production of a crop is viewed, two
factors are basic: the plant and its environment or sur-
roundings. Just as people vary in abilities, plants—varie-
ties or hybrids—vary in ability to produce. Certainly the
environment in which the plants grow—the particular field
—greatly affects the yield produced. It is necessary to
select the proper variety or hybrid and provide the best
possible environment to obtain highest yields. That can
be done only when we understand how the plant grows
and develops.

Once the basic growth pattern of grain sorghum plants
is understood, it is much easier to judge the merit of chang-
ing a management practice. Also, possible effects of en-
tirely new practices or problems can be much better antici-
pated.

* The author is Agronomist, Department of Agronomy, Kansas Agri-

cultural Experiment Station.

i No. 1203, A y Dep
Experiment Station, A/Tanhartan, 66506.
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Identifying Stages of Growth

Growth and development of the grain sorghum plant
are described only in general terms in this publication.
The pictures represent a hybrid of RS610 maturity
grown at Manhattan, Kansas. While other hybrids
woving t other locations would follow the same

e specific timing between
growth stages and nber ot s eveloped at ater
owth sages may vary among ybrids, sessors, o
Tocations

Some defiiions of plant pars are necesary o dew-
tify various stages of plant development described in
this publication. Figure 1 shows a young sorghum
plant and a mature plant. Some of the early stages of
development are defined by the number of fully de-
veloped leaves.

The mature plant in Figure 1 shows other parts Jater
in the season 1 lower leaves have been lost.

A leaf is counted when the collar (the point where
the leaf blade and leaf sheath attach) is visible with-
out tearing the plant apart. The young plant shown
has three fully developed leaves. Identification of
individual leaves early in the growing season may also
be aided by considering the shape of the first (lowest)
leaf. The first leaf produced by the sorghum plant
has a rounded tip. IF the lowest leaf on the plant is
pointed, then at least one leaf has been lost.

Table 1. Identifying characteristics and approxi-
mate time intervals between growth stages of

sorghum.
Approximate
Growtn
siage Ko charsclre
0 ce. Coleoptile visible
at soil surface.
1 10 Collar of 3rd leaf visible.

20 Collar of 5th leaf visible.

rowing point_differentiation.
Approximately 8-leaf stage by
ious criter

previous cri

4 40 visible in whor.

5 50  Bool. Head extended into flag
leaf sheath.

6 60 Halkbloom. Halt of plants at
s0me stage of bloom.

7 70 Soft dough.

8 85 Hard dou

9 95 Physiological maturity. Maxi-

mum dry matter accumul

s ATEroAmate cor equad for hybide of RS8TD mary rown &

n.

Staces of development have been assigned numbers
from zero to nine, slmlhr to the numbering
used for com. Thus growth of the plant is avtoed
from Stage to Stage S—physiological
maturity. Characteristics to identify each stage are
presented in Table 1. Time required to reach each
state depends both on the hybrid and the environ-
ment in which it is growing. The times presented are
for comparative purposes only. They would change
for the same hybrid at the same location if planting
date were changed or if results from two seasons were
comparegl. Other factors such as soil fertility, insect
or discase damage, moisture stress, plant population,

d weed competition may also affect both timing of
the various stages of development and condition of the
plants at each stage of development.

Figure 2 shows the pattemn of growth (dry weicht)

weight of each factor so that all reach 100 percent at
maturity.

It is important to recognize that nutrient uptake
curves fall above the dry matter curve for most of the
growth period. For example, look at the vertical line
that designates half-bloom at 60 days after emergence:
about one-half of the total plant weight has been pro-
duced; however, nearly 60 percent of the phosphorus,
70 percent of the nitrogen, and 80 percent of the
potassium already have been taken up. Those per-
centages emphasize how important carly growth stages
ae in the nutrition of the sorghum plant.

Then the culm or stalk starts rapid growth, and leaves
and stalk continue until maximum leaf weight is
reached at about 60 days and maximum stalk weight
ot sbout 65 days. At ahout 50 duys the e in-
creases in weight rapidly. following pollination
the grain increases in wzlght sometimes faster
than the rat fotl dry mater accunultes

sults i a net decrease n the stalk weight as materials
are moved from the stalk to the head.

In considering descriptions of stages of growth that
follow, the effects of management practices, insect or
hail damage, fertilization, weed control, or other prac-
tices can be best understood by keeping Figures 2 and
3in mind.
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Sorghum Seed

jor sprng: planted crops—com, sor-
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Table 2. Effect of seed size on planting rate and
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0 0
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Stage 0

Stage 1
Three-leaf stage—Leaves are counted when the collar (the
ere and leaf sheath attach, Figure 1) of

hout earing the

apat. T
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Stage 2
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Stage 4

Management Guide
‘Same as during Stage 3.
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Management Guide
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Stage 6

i the pedun tase of bloow. H - divid
e g leak ghun head lowers from the tip downward over
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Stage 9
Physoogical matty—Msigum tal ey welght of the
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Nutrient umak.

Nutsint uptake precedes dey matter sccumulation
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Conclusions

e preceding ilustrstons show haw & sorghum
e R el e

etilize according o soil tests for production resl
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