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Abstract: High populations of both Scutellonema brachyurum and Macroposthonia xenoplax
were detected in the root zones of peach trees growing at sites where peach tree short life oc-
curred. Both nematodes responded to changes in tree health, with the highest numbers detected
under the most vigorous trees; both populations declined as tree vigor declined. Few of either
species were detected 6 months after trees died. The nematode populations were inversely cor-
related with each other. More M. xenoplax were recovered during cool, wet weather, but moisture
seems more important than temperature in influencing population levels. Most S. brachyurum
were recovered during hot, dry weather. Key words: ring nematode, shield nematode, bionomics.

Peach tree short life (PTSL) is a deva-
stating disease complex of peach in the
southeastern United States. It is character-
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ized by sudden collapse of peach trees
(Prunus persica L. Batsch) before, during, or
just after bloom, but complete tree death is
sometimes slow. The immediate cause of
death usually is cold injury (13,16,18), bac-
terial canker caused by Pseudomonas sy-
ringae Van Hall (15), or a combination
thereof. However, healthy peach trees resist
cold injury and the effects of parasitism by
P. syringae. Thus, predisposition by various
physical (2,3,4) and biological agents (11,12,
13,14,15,18) is important in development of
the disease syndrome. Recent control pro-
grams (1,14,19) have emphasized the re-
moval or correction of predisposing factors,



and implementation of such programs has
increased tree growth (6,7,13,19) and pro-
ductivity (Zehr, unpublished) while reduc-
ing tree losses from short life (3,5,6,13,19).

In South Carolina, preplant and post
plant fumigation of PTSL sites with high
population of ring nematodes (Macropos-
thonia xenoplax [Raski] de Grisse and Loof)
prolongs tree life (3,6,7,14,19), improves
root health and vigor (Zehr, unpublished),
and increases cold hardiness (13,14). Thus,
ring nematodes appear to be important as
predisposing agents for PTSL. Fumigation
also helps to control bacterial canker (5)
and reduces defoliation associated with in-
fection by Xanthomonas pruni (Smith
Dowson) (14). Recently, Lownsbery et al.
demonstrated that peach trees parasitized
by ring nematode were highly susceptible to
bacterial canker (12).

In some PTSL sites in South Carolina,
high populations of Scutellonema brachy-
urum Sher have been observed (9, Zehr,
unpublished). Such populations are con-
comitant with M. xenoplax, but occasion-
ally S. brachyurum occurs in the absence of
ring nematodes. In an experiment of the
effects of certain cultural practices on cold
hardiness of ‘Coronet’ peach (13), the effects
on populations of these two nematodes were
monitored also. Results are reported herein,
Kraus Sch and Lewis (9) have published a
follow up study of this work.

MATERIJALS AND METHODS

A 2-yr-old commercial peach orchard on
a2 Norfolk loamy sand was selected as the
test site. The orchard was an old peach site
but had been row-cropped to cotton and
soybeans for 7 yr before ‘Coronet’ trees on
seedling rootstock were planted. In the
spring of 1972, 10-20% of the trees died of
apparent cold injury and many more were
severcly weakened, as shown by vyellow
leaves and stunted growth. In soil assays
1,120 M. xenoplax and 640 S. brachyurum
per 100 cm?® of soil were found. Feeder roots
of all trees were limited and necrotic.

In a completely random design experi-
ment (17) each of 100 surviving trees re-
ceived one of five treatments (20 trees/
treatment). The treatments were as follows:
(i) fumigation with DBCP (1,2-dibromo-3-
chloropropane) at 48 to 65 liters/ha; (ii)
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fall application of 0.9 kg of nitrate soda
(16% N) per tree; (iii) a combination of the
nitrogen application and soil fumigation;
(iv) fall pruning; and (v) nontreated con-
trol. DBCP was hand injected 15 cm deep
with a MacLean Hand Fumigun (Namco,
Milpitas, Calif.) (14) and the injection pore
sealed by tamping the soil over the pore.
The soil fumigation treatments were made
in October 1972 and in May 1973. The fall-
pruned trees were pruned 15 November,
while all remaining trees were pruned in
February.

Soil samples for nematode assays were
taken with a garden trowel at the drip line
to a depth at which feeder roots were pres-
ent, usually 8-12 cm deep. A core of soil
4-5 cm in diameter was removed parallel
to the root. Two samples of about 500 cm?
were taken from opposite sides of the tree,
combined in a plastic bag, transported to
the laboratory in an ice chest, and stored in
a refrigerator at 4 C until assayed. Each soil
sample was thoroughly mixed, a 100 cm?
subsample was removed, and the nematodes
were separated from the soil by centrifugal-
flotation (8). Nematode populations were
determined before fumigation, 30 d after
fumigation, and frequently during the test.

Climatic data were obtained from the
National Oceanic and Atmospheric Admin-
istration, National Weather Service Office/
Agriculture (NOAA) weather station at
Johnston, SC, located about 10 km from the
test site. All data were analyzed statistically
with the appropriate analysis of variance
and regression correlation for a completely
random design (17).

RESULTS

Relatively large populations of M.
xenoplax and S. brachyurum were found in
the orchard. The largest numbers of M.
xenoplax were found in winter and spring
(Fig. 1), and populations were always rela-
tively large except when the soil was very
dry. The largest numbers of S. brachyurum
were found in September and the smallest
numbers in mid-winter; otherwise the pop-
ulation was fairly constant (Fig. 1).

In mid-March 1978 cold injury ap-
parently caused substantial tree injury and
death. Some trees died within 2 wk after
leaf emergence, while others declined
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Fig. 1. Influence of soil temperature, precipitation, and nematode interaction on Macroposthonia xeno-
plax and Scutellonema brachyurum, November 1972 to February 1974,

slowly from March through August. Numer-
ous water sprouts appeared during the sum-
mer from some trees that were killed to the
soil line. Water sprouts did not develop in
the slowly declining trees. Populations of
both nematodes declined sharply under
trees that were Kkilled, but when water
sprouts were produced after dieback, the
population of both nematodes increased
(Table 1). However, their numbers did not
reach the levels associated with apparently

healthy trees. Populations of M. xenoplax
dropped sharply, followed by slow decline
throughout the summer in soils from those
trees that slowly declined from March to
August but produced no water sprouts.
During the spring and summer, populations
of §. brachyurum also declined when asso-
ciated with trees of low vigor, but the de-
cline was not rapid. The levels of S. brachy-
urum declined sharply following summer
discing (September 1973) of weeds and

Table 1. Effects of tree health on populations of Macroposthonia xenoplax and Scutellonema brachy-

urum.

No. nematodes/100 cm3 of soil*

Tree condition Jan. Feb. Apr. June Oct. Dec.
M. xenoplax

Healthy 1,260a 1,560a 530a 1,400a 28a 400a
Scion dead by June:

water sprouts 1,280a2 520b 500a 580b 20a 200b
Scion dead by June:

no water sprouts 1,080b 530b 340b 170c¢ 8b Oc

§. brachyurum

Healthy 100a 840a 430a 850a 1,650a 576a
Scion dead by June:

water sprouts 80a 385a 580a 655b 852b 220b
Scion dead by June:

no water sprouts 120a 275a 206b 230c 150¢ 68c

*Counts are means from five trees. Means in same column followed by same letter are not significantly
different at P = .05 according to the new Duncan’s multiple-range test.



grasses in the orchard, but no such response
was observed for M. xenoplax (Table 2).
The correlation coefficient between the two
nematode population was r = —71.

The effects of the five treatments on
nematode numbers are shown in Table 2.
Soil fumigation reduced the numbers of
both M. xenoplax and 8. brachyurum when
compared with numbers in nonfumigated
soils. Nematode control was usually best
where the soil fumigation treatment was
applied alone. Except where soil was fumi-
gated, nematode numbers generally were
not related to treatment. However, fall
pruning in 1973 and addition of nitrogen in
1972 seemed to stimulate an increase in ring
nematode populations.

DISCUSSION

In this orchard M. xenoplax was the
most abundant plant-parasitic nematode,
and peach appeared to be its primary host.
When trees died, ring nematode populations
declined rapidly. This nematode was more
responsive to soil moisture than to soil tem-
perature: the highest populations were
found in mid-winter, when soil moisture
was high, and a very large population was
detected during a hot, rainy period in late
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June 1973. Smallest populations were always
detected during periods when the soil be-
came very dry. Certainly some of these dif-
ferences are associated with the poor re-
covery of M. xenoplax from dry soil (10),
and assays made in August and late October
1973 were from dry soil. However, M.
xenoplax populations sometimes were high
when rainfall was low.

Field observations supported the con-
clusions of Lownsbery et al. (11,12) that
peach roots are injured and tree health im-
paired when ring nematodes are present.
Numerous white feeder roots were found
frequently after rainy weather, but within
another 30 to 60 d only necrotic roots were
observed in unfumigated soil, especially
during the winter months. Much less ne-
crosis was associated with roots in fumigated
soils. The significant increase in nematodes
following fall pruning in 1973 might indi-
cate that roots of fall-pruned trees are more
attractive than roots of unpruned trees for
nematode feeding and reproduction. How-
ever, we did not detect any improvement in
root health or root numbers in fall-pruned
versus unpruned trees.

We did not obtain evidence that S§.
brachyurum was parasitizing the peach trees
in this orchard. However, we believe this is

Table 2. Effects of five cultural treatments on numbers of Macroposthonia xenoplax and Scutellonema

brachyurum in soil surrounding peach roots.

No. nematodes/100 cm3 of soilt

Treatment Feb. 73 Apr. 73 June 73 Sep. 73 Oct. 73 Jan. 74
M. xenoplax
Control 940 540 733 38 251 514
Fall pruning 980 540 637 47 184 1,126*
Nitrogenl 1,110 472 888 43 227 378
Fumigation§ 460* 284* 258+ 1» 19%» 4re
Combination|| 515% 257+ 114+ 119+ 304+ 27%%
S. brachyurum

Control 522 472 460 843 350 350
Fall pruning 480 428 565 907 399 560
Nitrogen 347 402 561 372 279 390
Fumigation 280* 187* 258+ 129+ 51es 104+
Combination 358 198* 241+ 303+ 53e» 58%e

t+Values are means for 20 trees.

TApplication of 0.9 kg of sodium nitrate/tree on 15 Nov. 1972 and 1973.

§Fumigation with DBCP on 6 Oct. 1972 and 12 May 1973.

||Combination treatment consisted of nitrogen and fumigation with DBCP.

*Data significantly different from control at P = 0.05 level using analysis of variance.
**Data significantly different from control at P = 0.01 level using analysis of variance.



224 Journal of Nematology, Volume 13, No. 2, April 1981

the case, because Kraus Sch and Lewis (9)
“in a follow-up study provided evidence that
this nematode increases on peach. They also
found that soybean and cotton were good
hosts of this nematode, so high populations
of S. brachyurum may have developed dur-
ing the rotation period. This study provides
circumstantial evidence that this nematode
may feed on peach roots because nematode
numbers declined sharply with tree death
(Table 1). Largest counts were found under
vigorous trees when soil moisture was low,
temperature was high, and few weeds were
present. However, populations dropped
rapidly in late September 1973 after discing
to control weeds and grass, These data are
difficult to interpret but may indicate that
this nematode feeds on some of the weeds as
well as peach. Significant root damage oc-
curs during discing, and the population de-
“cline may simply reflect an obligate para-
site’s response to such damage. Studies
should be conducted to determine if cotton
"and soybean rotation is a wise practice for
peach land.

The inverse correlation between the pop-
ulations of these two nematodes may mean
that the nematodes compete for a common
food base or that they are favored by differ-
ent environmental conditions. The series of
population changes that occurred during
the summer of 1973 suggests competition
for the same host, but sometimes the popu-
lations appeared to respond to environ-
mental stress. For example, with the advent
of cool weather and higher soil moisture, S.
brachyurum declined while M. xenoplax
increased rapidly. In late summer, when
precipitation decreased, S. brachyurum in-
creased rapidly while M. xenoplax declined.

This study supports previous findings
that M. xenoplax is injurious to peach trees.
The data show that ring nematodes are
numerous during both summer and winter
when moisture is abundant. This study also
indicates that peach may serve as a host for
S. brachyurum. Large populations of S.
brachyurum were found during periods
when ring populations are either declining
or not detected. With concomitant nema-

tode populations, peach roots may be under ‘

constant stress. When these stress condi-
tions were corrected in fumigated soil, trees
had greater cold hardiness, vigor, and less

bacterial leaf spot (14,18) than did trees
growing in nonfumigated soil.
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