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Prior to the discovery of the soybean aphid, researchers at the University of Wisconsin-Madison
have been researching the cause of several abnorma symptoms of unknown cause common to soybean
in Wisconsin. Magjor symptoms include changes in leaf and pod appearance that frequently are
confused with symptoms caused by post-emergence herbicides. Plants with abnormal leaf phenotypes
are commonly produce fewer pods, mottled seed, and have stems that remain green while other plants
in the field mature normally. Seed from symptomatic plants may have mottled seed coats resulting
from hilum pigments “bleeding” into the seed coat. Viruses were regarded as causes of mosaic or
mottle leaves and mottled seed. The cause of “green stems’ at harvest has remained unresolved.

Green Stem Defined

Green stem is a common name for a disorder of soybean characterized as mature pods and seeds
on stems that are green and succulent. Green stem is a general term for which there are severa different
variations. Green stem phases are: 1) mature pods on stems without leaves; 2) mature pods on green
stems that retain petioles, but no leaves at upper nodes; 3) green stems that retain leaves at upper nodes
and have immature green pods in clusters at upper part of the plant; and 4) green stems that retain leaves
at upper nodes, but have few to no pods. Green stem 1 is the most common phase in my experience,
followed by phase 2 and 3.

There seem to be at least three different patterns to the distribution of green stem plantsin soybean
fields.

1. Mgority of the field matures in normal fashion but scattered plants remain green. The entire plant
may be green, i.e. green leaves, petioles and stem, or the leaves may have dropped but the stem is
till green (petioles may or may not still be attached to the plant).

2. lrregular shaped areas or patches in the field remain green with the rest of the field maturing in
normal fashion. Plants within the green areas tend to have green leaves, petioles and stems. Plants
may have few pods or may have pods at most nodes, but the pods are small, shriveled and contain
few if any seed.

3. Entirefidd isremaining green longer than anticipated and after adjacent fields have turned in a
normal pattern.

Causes of Green Stem

There is evidence that plant pathogens are associated with phases £3. Bean pod mottle virus
(BPMV), acommon virus transmitted by bean leaf beetles, is a reported cause of green stem in Kansas.
Observations in other states including Wisconsin confirm the Kansas report. Soybean mosaic virus
(SMV) is another virus reported to be associated with green stem. Soybean budblight, caused by the
Tobacco ringspot virus (TRSV), is expressed as a curving of the termina in the shape of a crook. The
plant may show axillary proliferation of leaves and bud tissue. Plants are usually stunted with a bushy
appearance, leaves are rugose and rolled, and pods may be poorly developed or aborted. Plants tend to
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remain green after uninfected plants have matured and turned in color. Alfalfa mosaic virus is ancther
virus commonly found in Wisconsin, but data does not support the conclusion that it causes or is
associated with green stem. The aster yellows phytoplasma has been investigated as causes of green
stemn, but again data does not support the conclusion that it causes this symptom.

Another explanation for green stem related to environmental conditions during the growing
season, especialy to fluctuations in moisture or obvious periods of dry conditions during the growing
season. If fields of the same variety planted in close proximity show norma maturity and delayed
senescence, the difference in senescence may be due to differences in soil type or topography, localized
rains or dry conditions or differences in other management practices.

Green stem phase 4 is likely due to genetic sterility. Normally the frequency of phase 4 plants is
not high and plants are randomly scattered in fields.

Agronomic Effect of Green Stem

Fields with a high incidence of green stem plants are difficult to harvest. The operation of the
combine needs to be owed to alow the green stems to pass through the combine. In most cases green
stem plants produce less seed weight than neighboring plants of normal maturity (Table 1).

Table 1. Yield comparison of “green stem” plants and normal
maturity soybean plantsin 1999.

Yield Green stem

Variety Location difference incidence

% %
BSR101 West Madison -44 1
Harosoy West Madison -41 5
Sturdy West Madison -76 11
Sturdy Whitewater -13 13
A Arlington -A -7 1
B Whitewater -23 18
C West Madison -4 13
D Arlington -B -15 25
E Whitewater -31 3
F West Madison -90 3
G West Madison -72 6
H Whitewater -60 15
I Whitewater -5 16
J West Madison +27 4
K West Madison +19 7
L Arlington -A -28 1
M Oregon -A -23 25
N Oregon B -56 30
@) Oregon B -27 15
P West Madison -5 20
Q West Madison -9 25




Soybean Genetics and Green Stem

Soybean varieties differ in incidence of green stem plants and can be consistent between locations.
A set of progeny lines were planted at Janesville and West Madison in 2002 and compared for yield,
green stem, virus symptoms and seed mottle (Table 2). Most lines were consistent for the incidence of
green stem at both locations. Lines with a high or low incidence at Janesville aso expressed a similar
incidence at West Madison. The severity of leaf symptoms caused by viruses was much greater at
Janesville compared to plants a West Madison. BPMV was the most common virus detected at
Janesville and SMV was most common at West Madison. A greater incidence of mottled seed was
observed at Janesville because of the greater virus incidence. A poor correlation was observed between
symptoms caused by viruses and incidence of green stem. This data set supports the conclusion that
green stem is strongly regulated by soybean genetics and not related to BPMV and SMV.

Table 2. Comparison of yield, virus severity, green stem incidence and seed mottling at Janesville and
West Madison, 2002.

Janesville West Madison
20-Aug  23-Sep 6-Aug
Virus Green Seed Virus Green Seed
Entry Yield rating stem mottling Yield rating stem mottling

bu/a % % % bu/a % % %

LD99-16402 484 18 30 50 44.0 0 58 5
LD99-16415 314 70 6 27 40.0 0 0 0
LD99-16417 50.1 35 28 45 34.4 0 42 1
LD99-16433  38.3 45 40 45 374 0 82 4
LD99-16437 385 30 40 23 40.6 0 42 1
LD99-16440 30.3 57 2 44 35.6 0 4 1
LD99-16442  40.2 25 95 27 37.0 0 85 11
LD99-16446  39.5 45 60 56 415 0 13 11
LD99-16452  37.4 40 1 52 41.2 0 1 1
LD99-16454  44.2 17 9 50 39.7 0 9 3
LD99-16458  38.5 55 1 44 322 0 9 1
LD99-16460 41.2 50 1 63 35.8 0 4 1
LD99-16465  35.8 37 2 41 345 0 4 2
LD99-16466  43.1 30 0 35 339 0 83 14
LD99-16468  44.0 57 93 22 313 0 83 5
LD99-16469  42.6 25 85 29 34.3 0 65 16
LD99-16473  39.3 32 5 40 383 0 6 7
LD99-16474  47.7 37 7 26 425 0 37 4
LD99-16477 474 50 4 33 40.4 0 1 1
LD99-16479  46.5 33 1 32 425 0 1 0
LD99-16489 331 73 4 51 40.5 0 4 2
Bl 43.2 40 1 39 40.2 0 1 3
Colfax 50.4 83 100 13 46.3 0 33 1
Mean 41.7 43 37 39 389 0 32 4

Probability % <01  <0.1 <0.1 0.5 3.9 >50 <0.1 0.3
LSD (10%) 6.3 22 19 20 7.8 NS 6 7

CV % 11 36 36 35 15 : 51 120







