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ABSTRACT 

Soil samples were collected weekly from four plant shrubs at Rock Valley from March 1973 to December 
1974. The following information, derived from an April 1974 weekly sampling period, is given for nine 
samples at three depths and distances from the shrubs: mean number of nematodes/500 cm 3, corrected for 
extraction efficiency: mean individual weights; biomass; 0 2 consumption in ml· m-2 

• wk- 1
; and calorific 

equivalents of 02 consumption in cal/m 2
• The data for the nematode community from 0-10 cm at the 

base of the shrubs during the \\-'eek showed the number of nematodes/500 cm=1 soil to be 678, the mean 
individual nematode weight to be 0.277 µg, the total 0 2 consumption to be 22 ml 0 2 • m-2 

• wk- 1 and the 
calorific cqui~·alent to be lO(i cal· m- 2 

• wk- 1 . The estimates of annual metabolism and productivity will be 
determined a[ tcr studies on cryptohiosis in nernatocles of desert soils have been co1npletecl. Analysis of the main 
effects during the HJ74 Hock Valley study, such as the effect of seasonal distribution, shrubs. horizontal and 
vertical distribution on the nematode trophic groups. is presented. The seasonal distribution at Hock Valley in 
H)7:3 slHJ\Ycd a significantly lower nematode density from April to July than in the winter months. 
Comparisons of the nematode community structure. nematode numbers/500 cm'. biomass and geographical 
distribution arc gi\'(m for the Jornada, Curlc\v Valley and Silverbell sites. Analy.sis of the trophic levels at the 
four validalion sites shows a greater percentage of microbial feeders (50-55 % ) in the nematode populations at 
J ornada, Silver hell and Rock Valley; whereas, at the Curlew Valley site, plant parasites represent (i0 °/o of the 
population. 

INTRODUCTION 

Numerically, nematodes comprise the dominant inverte
brate group in lhe below-ground ecosystem at Rock Valley, 
Nevada. To assess their importance in the desert soil biota, a 
\veekly sampling program was instigated in March 1973 in 
conjunction with other below-ground investigators, Bam
berg (1973), McBrayer (1975) and Edney et al. (1974). The 
sampling program, completed in December 1974, em
phasized the functional roles, spatial and seasonal 
distribution of nematodes and their relationships to 
dominant vegetation and abiotic factors. From these data, 
information on nematode biomass, metabolism and 
production can be calculated. Since nematodes in desert 
soils arc in an apparent cryptobiotic state during long, dry 
periods, studies in 1975 will attempt to estimate the effect 
cryptohiosis has on 1wmatode metabolism. 

Sampling programs at the Jornada, Silverbell and Curlew 
Valley validation sites were expanded to provide additional 
information for eventual productivity estimation. The 
parameters measured at the undisturbed desert sites 
included nematode density, trophic group, species diversity 
and bio:m1.ss estimation. 

OBJECTIVES 

The objectives of the continuing research project 
conducted during 1974 are similar to those outlined in the 
1973 report (Freckman ct al. 1974) and are extensions of the 
original objectives: 

I. The investigation of the role of the soil nematode 
community in desert soil biology. , 

2. The characterization of the nematode community 
structure at Hock Valley, Nevada, as to biomass, 
species, trophic group, spatial and seasonal distribu• 
tion, density and the influence of biotic and abiotic 
factors. 

3. The estimation of nematode metabolism and annual 
production per hectare in Rock Valley desert soil. 

4. Periodic sampling of the other three validation sites to 
further establish the geographic distribution, functional 
role and characteristics of the nematode population. 

METHODS 

Nine 200-cm' 1 soil samples \Vere collected at the Rock 
Valley Validation Site from each of four plant species, 
Lycium andersonii, Krameria parvifolia, Am.brosia dumosa 
and Larrea triden tat a, as described in the 1973 report 
(Freckman et al. 1974: DSCODE A3UMB36). The soil was 
collected at three depths, 0-10 cm, 10-20 cm and 20-30 cm 
at three distances from the plant (Table 1). Position 1 = 
base of shrub (samples 1, 2, 3), Position 2 = edge of shrub 
canopy (samples 4, 5, 6), Position 4 = three shrub radii 
(samples 7, 8, 9). Samples were collected three times per 
month from March 1973-December 1973, and weekly from 
January 1974-Dccember 1974. After mixing each sample, 
100-cm 3 subsamples were processed by the sugar flotation 
sieving method (Byrd ct al. 1966). This method extracts 
nematodes with 75 % efficiency after two processings of 
each soil subsample (unpublished data). As the nematodes 
were counted they were placed in <?ne of the following 
trophic groups: 1) fungivorous -- Aphelenchus avenae, 
Aphelenchoides spp., Ditylenchus spp.; 2) microbivorous -
mainly Cephalobidae; 3) omnivorous or predaceous -
Dorylaimina; and 4) plant parasites -- Tylenchida. Those 
which were damaged or unidentifiable comprised a third 
group. Results were expressed as numbers of nematodes/500 
cm 3 soil. 

Samples were collected at the same time daily, so soil 
temperatures are comparable. Temperatures were recorded 
at each of the nine sampling positions/ plant with a YSI elec
tric thermometer coupled with a 15-cm thermistor probe 
(Edney et al. 1974). Soil moisture content was determined 
for each position by the gravimetric method (105 C for 24 
hr), Soil temperature and moisture data were incomplete for 
the 1973 data. 



Table 1. Sample position numbers with respect to soil 
depth and distance from the shrub base at Rock Valley' 

Depth (cm) 

0-10 

10-20 

20-30 

Distance from shrub base in radii 

0 

2 

1 

5 

6 

8 

9 

1Aftcr Edney ~ &•, 1973 rror,ress Report. RH 28-35. 
Vol. 3:51,-57, 

The Hock Valley data were analyzed in two sections. The 
results from the March 1973 to March 1974 .sampling 
progran1. termed Year I, were group(~d into 10 five-\veck 
periods. The weekly samplf'-<; in each five-week period were 
treated as r('plicates \vithin each trophic group. Statistical 
analvses of the nnv data from Year I were not possible 
bcca.usc of extreme variability in numbers of nematodes. To 
smooth out the distribution and .stabilize the variance, 
transformation.~ were made to the (log of X) + 1 ,vherc X = 
the average number of nematodes within a five-week 
period. Standard analysb of variance procedures were then 
run on the transformed nurnbcrs (Snedecor and Cochran 
1967). 
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The Rock Valley data from January 15, 1974-January 1, 
1975 (Year II), were analyzed hy dividing the 48 weeks 
sampled into 12 four-week periods. Transformations to the 
log (nematodes+ 1) were made as in the HJ73 data, because 
of the variability in nematode numbers. Means of log 
(nematodes + 1) within a four-week period were used for 
analysis.· Standard analysis of variance and Duncan's 
multiple range test of mean differences were run on the 
transformed numbers (Snedecor and Cochran 19G7). 

The density of nematodes in I ha of Hock Valley soil to 
30~cm depth was estimated for the Year II sampling 
program by following the formula of Bamberg ct al. (1974) 
for root biomass estimates. 

A year's weekly sampling of the Rock Valley nematode 
population (Year II) was a sufficient time period to cstimutc 
the nematode numbers, biomass, metabolism, production, 
assimilation and consumption. Because data for the entire 
year were not yet available, numbers, biomass and 
metabolism were determined only for one week of the year. 

The determinations of nematode metabolic rates have 
been examined in several ways (Nielsen 1961, Klekowski et 
al. 1972, Marchant and Nicholas 1974, Yeate~s 1972). 
Klekowski cl al. measured the respiratory and metabolic 
rates of 1~3 nematodes from each of 22 species with cartesian 
divers. The 22 species represented five different nematode 
trophic groups. A comparison of their rc~sults with those of 
other authors showed that energy metabolis1n for the 
different nematode trophic groups was similar. Therefore, 
the community metabolic rate at Hock Valley was based on 
the total numbers of nematodes and not on individual 
trophic groups. Klekowski et al. (J.972) noted apparent 

lnvcrtebratc 

differences in O~ consumption behveen adults and juveniles. 
Howcv<'r. these differences were not determined in the Hock 
Valley C'slirnates. 

Our procedure for estimation of nematode metabolism is 
similar lo Klckow.ski et al. {1972), Yeates (H37.3) and 
\Vasilc\\"ska { .1974). The numbers of nematodes/500 cm 3 

were determined by averaging the nematode numbers 
found at Position l (Q •. to 10-cm depth) for the four plant 
species during the week of April 2, 1974. Previous work al 
Hock Vall('y in 197.3 showed the differences in nematode 
numbers hd\\·ccn the four planl species to be significant 
although th<' differences were much smaller than other 
effects. Thl' number of nenrn.todes/f500 cm'1 \Yas then 
corrected for extraction dfieicncv and calculated to 
numbers m 0-10 cm deep- 1., Body weights of the 
nematode pop11\ation were determined by length and width 
measurements of 100 randomly selected nematodes from lhe 
Position l (0--10 cm) sample and calculations were according 
to A11drnssy ( !W5G). Biomass was calculated as described in 
the J!)/.'3 report (Frcckman ct al. 1974). Calculation of 
respirator~· rate (H) was according to lhe formula of 
KlekmYski el al. ( lD72) and \Vasile·wska (1974), where H. = 
1.40 C 0.7~- cxprC'ssccl inµ l 0., consumed (I0-:5)/individual 
per hr_ and C is body weight in µg. The effect of soil 
temperature on nematode respiratory rate was corrected to 
20 C. according !o \Vinberg (1971). Metabolism of the 
community al Position I, (0- to 10-crn depth) \Vas determined 
by mnltiplying H (respiratory rate) x the number of 
nematodes (corrected for extraction efficiency)· rn-2 

• IO cm 
decp- 1 x JG8 hr/\vk. A calorific equivalent of 4.8 cal/ml 
() 1 was used according to Yeat·es (1073). The procedure ,vas 
repealed for l'ach of the nine positions sampled (see 
Table I). 

The Jornada Validation Site, New Mexico, was sampled 
in D<'c~mbcr 1073 according to the random Sfn)}))ling pat
tern described in the 1973 report (Freckman ct al. 1974). 
The samples were mixed individually and nematodes ex
tracted as JH<>viously described for Hock Valley samples. The 
extracted nematodes were counted and the sampkhs 
combined for biomass analysis. At least 100 nematodes from 
the combined samples were randomly selected for length 
and width measurements for me in calculating average 
weight of nematodes (Andrassy JD56). Biomass was 
calcalatcd as prcvionsly described (Mankau et al. 1973). 

The Silvcrbell Validation Site, Tucson, Arizona, was 
sampled twice in 1974. Soil samples were taken at the 
Silvcrbell site during a rainstorm in August 1974. Samples 
,vere collected to 20-cm depth from the bases of 14 plants, 
six Lartea spp., six paloverdes (Cerciclium jloridum) and 
two saguaro cacti (Carnegiea gig[ln(ea). The following day, 
10 soil samph:s were taken randomly at the Santa Hita site, 
five from grasses and five from rncoSqnite canopies. Previous 
data at Sikcrhell indicated a low recovery of nematodes 
during summer months. In order to process all of the soil 
collected at these two sites, a modification of the 
sugar-flotation sieving technique ,-.,,as used for processing the 
August H)74 samples. Data ,vcre expressed as numb"rs of 
nematodes/ 1000 g soil. 
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The Silverbell site was sampled in a pattern identical to 
that used at Rock Valley in November 1974 (Table 1). Nine 
samples were taken at each of four plants. two of Larrea sp., 
and two of Ambrosia sp .. yielding a total of 36 samples .. 
i'v1ethods of extraction have been described previously. The 
numbers of nematode,; at each of the nine sampling positions 
were analyzed as av('rages of the four plants. 

The Curlew Valley Validation Site was sampled in a 
pattern similar to Rock Valley. Three plants each of Atriplex 
sp. were sampled at three depths near the base of the plant 
and at the plant canopy. Additional samples were taken 
from three Bassia sp. and Halogeton sp. ?vlethods for 
nematode extraction \Vere described previously (Freckman 
ct aL 1974). The numbers of nematodes/500 cm'i at the six 
sampling positions around Atriplex sp. were analyzed as 
averages of the three plants. 

RESULTS 

YEAH I --MARCH 1973TO MAHCH 1974 

Analysis of the nematode density at each of the four plant 
species, LaJ'/'ea tridentafa, Lycium anclersonii, Kramcria 
panAjolia and Ambrosia dumosa, showed that total 
numbers of nematodes were similar on all four plants. For 
further analyses of Year I data, numbers of nematodes or the 
(log of X) + 1 transformations were averages of the four 
plant species. 

To analyze changes in nematode density with seasons at 
the nine sampling positions, the three coldest five-week 
periods (winter, December 1973-March 1974) and the three 
hottest five-week periods (summer, May 1973-August 1974) 
were compared. Analysis showed a significantly greater 
nematode density with the winter season at all positions 
except at Position 2, IO-cm depth (sample 4; Fig. 1). An 
attempt to relate the seasonal variations in nematode 
numbers to temperature and moisture data was unsuccessful 
because of incomplete temperature and moisture data in 
H)73. 

An average of all trophic groups showed a significant 
decline in numbers of nematodes with increasing depth and 
distance from the plants during 1973 (Fig. 2). A similar 
pattern was observed in the 14-week sampling period 
discussed in the 1973 report (Freckman et al. 1974). 
Examination of the individual groups, fungal feeders and 
microbial feeders, showed a decrease in nematode numbers 
vl-'ith depth and distance similar to the averages of all the 
trophic groups. Variation from this pattern occurred with 
the predator-omnivore group, which decreased greatly from 
the shrub canopy (Position 2) to the interspace (position 4) at 
10-cm depth, and with the plant parasitic group, where 
nematode numbers were greater at the 20-cm depth near 
the plant than at 10 cm (Fig. 2). 

A representation of trophic group interaction at the three 
depths and distances from the plants at Rock Valley is 
shown in Figure 3. In the nematode community structure, 
the microbial feeders are the most numerous group at all 
depths near the base of the plant (Position 1). At the 10-cm 
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;i 2 

J LSD 

20cm 

I LSD 

POSITION 

f\1/.lGf,L F"EEDF,RS 
,, MICROS!AL FEEDERS 

OMNIVORE-PREDATORS 
PLANl PARASITES 

30cm 

i LSD 

Figure 1. Seasonal distribution of nematodes at Rock 
Valley. 

IL$() I l.SO 
,--'----.L_.,_,___ -!- ' ___ , .... ,., ___ ,, ___ ,_ 

f'L,\NT Pt,RASIT[S 

iS 

I lSO 

I LSD 

POSITION 

DEPTH 

o 10cm 
, 20cm 
~ 30cm 

Figure 2. Relationship of individual trophic groups with 
depth and position from the plant, 1 = base of shrub, 2 = 

shrub canopy and 4 = interspace or three times the shrub 
radii. Points are averages of nematodes at four plant species, 
Rock Valley, March 1973-March 1974. 

t\VERAGE NUMBERS OF NEMATODES PER 500 cc SOIL 

FROM 4 DESERT SHRUBS 

SUMMER WINTER 

{MAY THROVGK AUGUST 1973) !DECEMBER 1973 THROUGH MARCH 1974) 

' 2 4 2 4 

10 cm l5'669~~2s1s 489 10cm 5714 1848 664 

20cm l 1959 855 338 20cm 2424 1021 594 

I 

' 30cm l 9'4 434 282 30cm 1247 5'3 495 

Figure 3. Interaction of nematode trophic groups at 
0-10-, 10-20- and 20-30-cm depths and at three positions 
from the plant, 1 = base of shrub, 2 = shrub canopy and 4 = 
interspace or three times the shrub radii. Points are averages 
of nematodes at four plant species, Rock Valley, March 
1973-March 1974. 
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depth, the numbers of predator-omnivores > fungal feeders 
> plant parasites. However, at 2- and 30-cm depths (all 
positions), the fungal feeders are the least numerous 
nematode group. The increase in numbers of plant parasites 
at the 20- and 30-crn depths near the plant is also apparent 
from these graphs. 

YEAR II -- JANUARY Hl74-DECEMBER 1974 

Analysis of the main effects in the 1974 Rock Valley study 
has been completed and results are presented in Tables 2-16. 
Interaction data will be presented in the 197,5 report. 

The densities of the nematode trophic groups \'aried \Vith 
the four plant species at Rock Valley in 1974. This variation 
was not as apparent in the 1973 data, except with the plant 
parasites which were more numerous under Lye/um and 
Larrea {Tahlc 13). The density of predator+omnivores was 
not significantly different from plant to plant "vhereas the 
density of microbivores and fungivores was slightly higher 
under Ambrosia and Krameria, respectively (Tables 6, 2). 

The 1974 spatial distribution data indicated that the 
density of fungivores was significantly greater at 0-10 cm 
(Table 3); plant parasites "verc more numerous at 11- to 
20-crn depths (Table 14}; and the numbers of microbivores 
and predator-omnivores decreased significantly with depth 
(Tables 7, 10). There was a significant decrease in numbers 
of nematodes in all trophic groups as distance from the plant 
increased (Tables 4, 8, 11, 15). 

An analysis of the seasonal distribution of nematodes in 
each of the trophic groups indicates a decrease in nematode 
numbers from the middle of April until the middle of 
October 1974. The lowest numbers of nematodes were 
recovered from July 28 to August 24 for all trophic groups 
except the plant parasites, which had the lowest numbers 
from September 22 to October 19 (Tables 5, 9, 12, 16). 

Table 2. Fungivorous nematodes associated with four 
plant species at Hock Valley during IH74 

Plant 

~ tridentntn. 

Lycium andersoni.i 

Krameria parvifolia 

No. of Nematodes 1 

l.8/1 Y2 

l. 74 Y7. 

1.83 Y 

1.63 Z 

1Numbers are means of log (nematodes +1). Means 
represent 432 counts. 

2Numbers follo..,.ed by the same letter do not differ 
significantly at P " 0.05, according to Duncan's Multiple 
Range Test. 

Invertebrate 

Table 3. Vertical distribution of fungivorous nematodes at 
three depths at Hock Valley during 1974 

Depth (cm) No. of nematodes 1 

10 2.24 y2 

20 1. 52 Z 

311 1.52 Z 

1Numbers are means of log (nematodes+ 1). ~leans 
represent 576 counts. 

2NUJUbers followed bv the same letter do not differ sig
nificantly at P ~ 0.05, according to Duncan's Multiple Range 
Test, 

Tahlc 4. Horizontal distribution of fungivorous nema
todes at three distances from the plant at Hock Valley during 
1974 

Distance frorn the plant 

Base of plant 

Plant canopy 

Interspace 

No, of nematodes 1 

2.u x 2 

1.84 Y 

1.32 Z 

1Numbers nre means of log (nematodes +l). Means 
represent 576 counts. 

2Numbers follo..,.ed by the same letter do not differ 
sip,nificantl" at P ., 0.05, accordinp, to Duncan's Multiple 
Range Test. 

Table 5. Seasonal distribution of fungivorous nematodes 
at Rock Valley during 1974 

"ionths 

1/13- 2/9 

2/10- 3/9 

3/10- t,/6 

11/7 - 5/4 

5/5 - 6/1 

6/2 - 6/29 

6/30- 7/27 

7/28- 8/2'1 

8/25- 9/21 

9/?.2-10/19 

10/20-11/16 

11/16-12/14 

No. of nematodes 1 

1.90 uvw2 

1.83 ~,x 

2.02 U 

2.01 U 

1.72 XY 

1.76 \IX 

1.59 y 

1.29 z 

1.73 XY 

1.43 7. 

1.95 UV 

1. 93 UV 

lNumbers are means of log (nematodes + 1). Means 
represent 144 counts, 

2tfombers followed by the same letter do not differ 
significantly at P .. 0.05, according to Duncan's Multiple 
Range Test. 
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Table 6. Microbivorous nematodes associated with four 
plant species at Rock Valley during 1974 

Plant No. of nematodes 1 

h· tridentata 2.32 yz' 

1'· ~ 2. 28 

h· andersonii 2. 37 y 

15.. parvifolia 2. 39 Y 

1Numbers are means of log {nematodes+ 1), ~eans 
represent 432 counts. 

2Numbers followed by the same letter do not differ 
significantly at P ~ 0,05, according to Duncan's Multiple 
Range Test. 

Table 7. Vertical distribution of microbivorous nema• 
todes at three depths at Hoek Valley during 1974 

Depth (cm) 

10 

20 

30 

No, of nematodes 1 

2. 71 x2 

2, 21 Y 

2.10 Z 

1Numbers are means of 103 {nematodes + l). Means 
repre[1ent 576 counts. 

;!Numbers followed by the /'lame letter do not differ sig
nificantly at P,. 0.05, according to Duncan's ~ultiple Ranr,e 
TeSct. 

Table 8. Horizontal distribution of microbivorous nema• 
todes at three distances from the plant at Rock Valley during 
1974 

Distance from plant No. of nematodes 1 

Base of plant 2. 74 x' 
Plant canopy 2. 33 y 

Interspace 1.96 

1Numbers are means of log (nematodes + 1), Means 
reoresent 576 counts. 

z 

2Numbers followed by the same letters do not differ 
significantly at P ,. 0.05, according to Duncan's Multiple 
Range Teat. 
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Table 9. Seasonal distribution of microbivorous nema• 
todes at Hock Valley during 1974 

Months 

1/13- 2/29 

2/10- 3/9 

3/10- 4/6 

4/7 5/4 

5/5 6/1 

6/2 6/29 

6/30- 7/27 

7/28- 8/24 

8/25- 9/21 

9/22-10/19 

10/20-11/16 

11/16-12/14 

No. of nematodesl 

2.32 wx' 
2.42 TUVW 

2. 58S 

2,33 VWX 

2, 29 X 

2,36 UVHX 

2.38 TUVWX 

1.91 Z 

2,43 TUV 

2.13 

2.48 T 

2,46 TU 

y 

1Numbers are means of log {nematodes+ 1). Means 
represent 144 counts. 

2Numbers followed by the same letter do not differ 
significantly at P "' 0.05, according to Duncan's Multiple 
Ranr,e Test. 

Table 10. Vertical distribution of predaceous and 
omnivorous nematodes at three depths at Rock Valley during 
1974 

Depth (cm) 

10 

20 

30 

No, of nematodes l 

2,3D x2 

2.17 Y 

1.92 Z 

lNumbers are means of log (nematodes+ 1). Means 
represent 576 counts. 

2Numbers followed by the same letter do not differ 
significantly at P ~ 0,05, according to Duncan's Multiple 
Range Test, 

Table 11. Horizontal distribution of predaceous and 
omnivorous nematodes at three distances from the plant at 
Hock Valley during 1974 

Distance from plant No. of nematodes 1 

Base of plant 2.52 x' 

Plant canopy 2.14 y 

Inters pace 1.73 

1Numbers are means of log (nematodes+ 1), ~eans 
represent 576 counts. 

z 

2Numbers followed bv the same letter do not differ 
significantly at P .. 0,05, according to Duncan's ~ultiple 
Range Test. 



Table 12. Seasonal distribution 
omnivorous nematodes at Rock 

Months 

1/13- 2/9 

2/10- 3/9 

3/10- 4/6 

4/7 - 5/4 

5/5 - 6/1 

6/2 - 6/29 

6/30- 7 /27 

7/28- 8/24 

8/25- 9/21 

9/22-10/19 

10/20-11/16 

11/16-12/14 

of predaceous 
Valley during 

and 
1974 

No. of nematodes 1 

2,1s vwx2 

2, 21 UVH 

2.26 UV 

2,13 vwx 

2,13 VWX 

2.10 wx 

2,0<i XY 

1.71 

2.32 U 

1.92 y 

2,30 U 

2, 30 U 

z 
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1Numbers are means of log (nematodes + 1). Means 
represent ll,4 counts, 

2Numbers followed by the same letter do not differ 
significantly at P ., 0.05, according to Duncan's Multiple 
Range Teet, 

Table 13. Plant parasitic nematodes associated with four 
plant species at Rock Valley during 1974 

Plant No. of nematodes 1 

!c· tridentat.!!_ 1.91 Y2 

b.· ~ 1. 79 z 

!c· andersonii 1.98 y 

~- parvifolia 1.75 z 

1Numbets are means of log (nematodes+ 1}. Means 
represent. t,32 counts. 

2Numbers followed by t.he same letter do not. differ 
significantly at P " 0,05• according t.o Duncan's Multiple 
Range Test.. 

Table 14. Vertical distribution of plant parasitic nema
todes at three depths at Rock Valley during 1974 

Depth (cm) 

10 

20 

30 

No, of nematodes 1 

1.81 z2 

2.04 Y 

1.73 Z 

1Numbers are means of log (nematodes+ 1). Y.eans 
represent 576 counts. 

2Numbers followed by the same letter do not. differ 
significantly at P ,. 0,05, according t.o Duncan's ~ultiple 
Range Test. 

Invertebrate 

Table 15. Horizontal distribution of plant parasitic nema
tocle.s at three distances from the plant at Rock Valley during 
1974 

Distance from plant. No, of nematodes 1 

Dase of plant 2. 26 x2 

1.88 Y Plant canopy 

Int.erspace 1,l,4 Z 

1Numbers are means of log (nematodes + 1). Means 
represent 576 counts. 

2Numbers followed by the same letter do not differ 
significantly at P ,. 0.0S, according to Duncan's Multiple 
Range Test. 

Table 16. Seasonal distribution of plant parasitic 
nematodes al Hock Valley during 1974 

Months tlo. of nelll>l.todes l 

1/13- 2/9 2.02 v2 

2/10- 3/9 2,12 V 

3/10- 4/6 1.98 VW 

4/7 - 5/4 1. 97 VW 

S/S - 6/1 1.78 

6/2 - 6/29 1.11, XY 

6/30- 7/27 1.83 wx 

7 /28- 8/24 1.60 y 

8/25- 9/21 1. 79 X 

9/22-10/19 1.t,2 

10/20-11/16 2.10 V 

11/16-12/11+ 1.98 vw 

1Numbers are means of log (nematode + 1). :-leans 
represent. 11,4 counts. 

7. 

2Nurnbers followed by the same letter are not 
significant. at. P + 0.0S, according to Duncan's Multiple 
Range Test. 

Data for estimation of nematode density per hectare of 
soil to 30-cm depth at Rock Valley during Year II are shown 
in Tables 17 and 18. These nematode densities are associated 
with the four plant species which provide 75 ?u of the plant 
cover at the site. Taking into account the contributions of 
other plant species, and correcting for extraction efficiency, 
the overall density of nematodes at Hock Valley is estimated 
to be 12.7 x 10'' nematodes/ha to 30-cm depth. 

The mean individual nematode weights, biomass and 
estimated respiratory rates in ml 0 2 consumed· 111-

2 ·wk- 1 to 
10-cm depth and the calorific equivalents are shown in 
Table 18 for the week of April 8. 1974, at Rock Valley. The 
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Table 17. Estimated nematode densities (numbers x 10° 
nematodes/ha) 1 from four Rock Valley shrubs in 1974. Data 
pertain to top 30-cm depth 

:'>hrub Shrub Inter-
!lases Ci,nopy Spaces 

(Samples) (Sar.iples) (Samples) 
Plant (1, 2, J) (4, ,, 6) (7 • •• 

9) Total 

Larrea tridentnta 299 2,620 8S4 3,800 

Ai:1hrosia ~ 177 184 616 978 

Lycium andersonii '°' 2,470 714 J,1,80 

Krnrnerin parvifolia 26' 258 796 1,310 
9,570 

lcorrected for extraction effid,:mcy. 
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Tahlc 18. Mean nematode densities (numbers/500 cm3 

soil) 1 taken at three depths in association with four plant 
species at Hock Valley in 1974 

Sampling 1.arrea Amhrosia Lycilllll Krameria 
location tridentata dumosa andersonii parvifolia 

75062 1,468 8020 7368 

2269 2592 2538 1847 

129/i 1209 1363 1205 

304). 2391. 2971 3166 

1071 1297 llSB 1127 

6 717 617 687 759 

719 65' ,ss 714 

725 601 646 655 

' '28 '42 '26 "' 
1corrected for extraction efficiency. 

2N<1mbers are averages of 49 counts, except for ~ sp., 
N ,. 48 week.'!. 

Table 19. Mean individual weights, biomass and oxygen consumption of nematodes sampled the \\'eek of 
April 8. 1974, 1 Rock Valley, Nevada 

Sample 
No. 2 

5 

6 

" 
9 

Depth (cm) 

10 

20 

30 

10 

20 

30 

10 

20 

30 

Mean 
No. of individual 

nematodes/SOOcm 3 veight ( 1g) 

678 0.277 

613 0.153 

361 0.106 

Hl74 0.277 

480 0.153 

347 0.106 

429 o. 277 

233 0.153 

336 0.106 

l,'1eans of four plants sampled during we.ek 15. 

2see fable 1 for samr,ling pattern. 

figures for oxygen consumption are lower, yet similar, to 
those reported by Klekowski et al. (1972) and Yeates (1973) 
for other ecosystems. 

The nematodes recovered during the dry season by the 
sugar-flotation sieving extraction method (SFS) are coiled, 
inactive and in a cryptobiotic state from 15 min to 1 hr after 
addition of the sugar solution to the desert soil samples. This 
was determined by continuous observation of the nematodes 
immediately following the SFS extraction. Nematodes 
extracted from irrigated agricultural fields by the SFS 
method are actively moving immediately after extraction. 
Additional data accumulated on soil temperature and 
moisture in 1974 and studies on life stages of the nematode 

Calorific equivalent 

Biomass Total 02 consumption of 02 consumption 
Kg/ha ml 02/m 2 /10 cm depth/week cal/m2/week 

0.75 22 106 

o. 37 13 62 

0.15 5 2J 

1.19 29 138 

0.29 10 49 

0.15 5 24 

0.47 10 50 

0.14 5 24 

0.14 4 22 

populations will be beneficial in calculating estimates of 
annual respiratory rates and productivity. 

Twenty-three soil samples from the bajada and playa of 
the Jornada Validation Site were analyzed for nematode 
density, average nematode weight, biomass and trophic 
structure of the nematode community. The average number 
of nematodes, corrected for extraction efficiency, was 
838/500 cm3, considerably lower than the average at other 
validation sites. A comparison of nematode data, previously 
cited in the 1973 report (Freckman et al. 1974), and 
corrected for extraction efficiency, is shown in Table 20. 
The trophic structure appears similar to that of the other 
validation sites, with 57 .0 % of the population micro-
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Table 20. Numbers of nematodes (corrected for extraction 
efficiency), avcra_gc nematode weight (µg live wt) and 
nematode biomass (g/m 2) at four Desert Biome validation 
sites 
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No./500cm 3 Ave wt in \lg lH.omass(g/m 2) 

Curlew Valley 
Asroexron 2266 , 24 
Atdplex 2482 , 24 
Artemisia 4299 ,21, 
Halogeton 2599 , 24 

Chrysothnmnu~ 1584 • 21, 

filfil 2012 , 24 

Jorna<la 839 , 15 

Rock Valley 
1q73 random snmnles 1553 , 24 

Silverbell 
1973 random samples 1671 .15 
1974 ~ap. and 

~Sp. 1381 .158 

Table 21. Taxonomic list of desert nematodes* 

f"~N(;A.l, f"~EUf.ltS 
Aphel~nchu~ i'~ 
Aphd~nchoides 
!l1tylenchus 

Pl,ANT PII.RA!aTf.S 

Tylcnchorhynchuo 106 
Tylcnch<>rhyr,chua 107 
Tylcnyhorhvnchna 167 
Ty}cn::h<>rhyn9hus ncutus 
Tylenchorhynol)ua c,.M_li!!_ 
Tylcnchorhyne.h\!a c~?itntu<J 
Tylcn::h<>rhynchu'!. cvltndrlcuo. 
Tylcnch<>rhynch11s lnt11R 
Tyhnchorhynohu!l 
TylcncholRlC<'-llus 

PRt!lArol!--O~lTVORI:~ 
Onrylnbina 
Eudot..,lnle,-.,g np. 
!ludopl&1':ms t,nnohyatcr,,_ 

~ 
l.'ungontun 

tt!CROBlVORQUS 

Cudnv Vnlkv 

. 
• 

Rook V~l ley 

. 
• 

• 

• 

• 

0.21 
0.24 
0,42 
0.25, 
O.lS 
0.19 

0.05-

0,15 

0.10 

0.03 

Acr<>b9lca_ + 
Aotoholos £w.1CXUS 
Elap:ione,:1_ 
!.cptoncl1u5 
Plcctus 

bivorous and 30 %, predaccous~omnivorous. The percentage 
of lhc plant parasitic nematodes found in the population 
examined is low (6 % ), and is lower than the Silverhell and 
Rock Valley populations. 

The species list is shown in Table 21. A predaceous 
mononchicL previously undescribed at the other sites, 
comprised 50 "lo of a soil sample taken at the base of an 
apache plume in the bajada arroyo. 

Analysis of the August 1974 sampling at the Silverbell and 
Santa Hita sites indicated a similarity in average numbers of 
nernatodes/1000 g soil and in the composition of the 

Table 22. Percentage of nematodes in trophic groups at 
the Silverbell and Santa Rita validation sites, August 1974 

'-!ter0htvores 

"r:"cln tor-<lmn i von:,s 

tJn {dent i fialilc 

Total ~o./1000 r, 

<;i]vr,rhcll 1 
¼ 

so 

34 

SSH> 

1Data arc ,werap,es of 14 plants, 

Santr, 'Htn 2 

J. 

57 

21 

S672 

nematode community structure (Table 22}. Grasses arc 
morP abundant at the Santa Rita site, and are good hosts for 
the plant-parasitic nematodes present. This may account for 
the larger perc-cntagc of plant parasites at the Santa. Hita site 
and. indirectly. through increased organic matter, could 
account for the larger percentage of microbivores . 

ThC' nematode distribution with depth and distance from 
the plant in the November 1974 Silverhell sampling, appears 
to he .similar to the nematode distribution at Rock Valley. 
There \Vas a decrease in numbers of nematodes with 
increasing depth and distance from the plant. The greatest 
nematode numbers were fonnd in the 0~ to 10-cm level, near 
the base of the plants (Table 23}. In this population, 
predator-omni\·ores were most numerous (48 %, ) followed by 
microbial feeders (31 % ) >plant parasite~~ (13 % ) >fur1givores 
(6%, ). The average number of ncrnatodes/500 cm 3, the 
average \VCi~ht and the biomass of the nematodes arc shown 
in Table 19. 

The result<; of the Curlew Valley sampling of Atriplex sp. 
showed little similarity to the Rock Valley data. Numbers of 
nematodes near the plant \'-'ere greater than at the plant 
canopy (Table 24}. However, there does not appear to be a 
decrease in numbers of nematodes with increasing depth to 
30 cm as in Hock Valley (Fig. 3) or Silverbell (Table 23). The 
cornnrnnity structure is also different from the warmer 
deserts, with plant parasites representing 61 °/o of the 
nematode population at 0-10 cm (Table 25). The percentage 
of plant parasites at the other three validation sites is 
6-20 %, . The microbivorous nematodes are 18-22 % of the 
Curle'-v Valley population, whereas they represent approxi
mately 50 s-r,. of the populations at SilverhclL Santa Hita and 
Jornada. 

DISCUSSION 

The intensive sampling program at Hock Valley during 
the past tV,/O years has yielded a wealth of information on 
nematodes in desert soils. Over the 1974 sampling period, 
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Tahlc 23. Nematode numbcrs/500 cm:1 at Silverbell Vali
dation Site, 1 November 1974 

Depth (c;,i) 

0-10 

10-20 

20-30 

4524 

1417 

1,92 

Dir,tance from shrub base 

2674 

1092 

525 

1llu"1bers are averai,es of 4 l'lants, corrected for extraction 
effici,mcy. 

841 

575 

292 

Table 24. Numbers of nematodes"' /500 cm 3 at three 
depths associated with Atriplex sp. at the Curlc\V Valley 
Validation Site 

Depths (cm) 

0-1() 

11-?.0 

21-30 

llnse of plant 

1633 

1537 

1765 

Pla,u canory 

814 

no 

~Nm,hers are m<.>anr. of thr<.>c <1ataples, corrected for extraction 
efficiency, 

1764 samples from Rock Valley alone were processed for 
nematode analysis. The additional samples from other sites 
made a total of 18.50 samples processed and analyzed for 
nematodes. 

Data on the seasonal distribution of nematodes at Hock 
Valley indicated that densities were lowest from the middle 
of May 1974 through October 1974. Presumably, the higher 
levels ot nematodes in the winter months were associated 
with increased soil moisture and decreased soil temper
atures. Correlation of the abiotic data with the seasonal 
distribution of ncrnatodcs will be reported at a later date. 

The spatial distribution pattern of nematodes in the 1973 
Hock Valley study showed higher densities near the plant in 
the upper 10 cm of soil. Population densities decreased 
further away from the plants where environinenntal 
conditions arc more extreme and food sources more limiting. 
The larger plant parasitic density at 11-20 cm is probably 
associated with the root profiles of the four plants. Data on 
root weights have not yet been correlated with the nema
tode data. 

Any differences in spatial distribution of nematodes such 
as those occurring at the Curlew Valley site are probably 
associated with the abundance of the food source, i.e., a 
larger or deeper root distribution, increased amounts of 
organic matter and increased biological activity. At present, 
we have no information on the abundance of the available 
food sources for nematodes in desert soils. 

T!1e density of nematodes associated with four shrubs at 
Hoek Valley, as calculated by the method of Bamberg et al. 
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Table 25. Percentage 1 of nematodes in four trophic groups 
associated with Atriplex sp. at the Curlew Valley Validation 
Site 

Predator- Plant Total No, 
Depth {er,) fundvores MJ.crob!vorcs 0,:1n{vo,es Pnros!tes ~e=todee/500 0.,1 

!l-1(1 

" '" " m 1224 

11-20 ,. 
" " 1076 

21-30 " " " 1J42 

(HJ74). appears unusually high (9.570 x 10'; nematodes · 
Jw-1 0-'.10 cm dcep- 1

). However, when recalculated to 
nurnbcrs/m2, there arc 1.242 x lOi. nematodes • m- 2 • 

0-30 cm dcep- 1
• This is slightly lower than Yeates' (1973) 

report of 1.43 x 10° ncnrntodes • m-2 6-cm depth- 1 in a 
Danish beech forest, and Smolik's {1974) estimate of 2.0-6.0 
x 10'; nematodes • m- 2 GO-cm dcpth- 1 in the Grasslands 
Biome study, where /(Fl of the nematodes occur in the 
upper 20 cm of soil. 

An estimate of the annual metabolism and productivity of 
nematodes in desert soils \\'Ou Id be in error unless the dura
tion of the nematode cr~-ptobiotic state was determined. 
Cryptobiosis is a nw,rns of survival during severe 
enYironmental stress. and cryptobiotic nematodes have no 
detectable metabolic rate {Bhatt and Rhode 1970, Crowe 
and Clegg 1973). 

The annual nematode respiratory rate at Rock Valley can 
be estimated on the basis of the weekly data (0-10 cm) 
presented here, but it will be lower once information on 
cryptobiosis of desert nematodes is known. An annual 
estimate would be 5490 cal· m-2 

• yr- 1 at sample 1, which is 
lower than Yeates· (1973) estimate of 10,800 cal • m·' • 0-6 
cm depth- 1 

• yr- 1 for a Danish beech forest, and 
considerably lower than \Vasilewska's {1974) estimate of 136 
kcal m-2 

• 0-25 cm dcep- 1 yr- 1 for an agricultural field. 

EXPECT A TIO NS 

Investigations on cryptobiosis of nematodes in desert soils 
and its effects on the metabolism of the nematode 
community will begin in 1975. Field experiments at the 
Mercury, Nevada, site will be in conjunction with Paul 
Franco and Al Phillips of UCLA, and will study nematode 
populations as affected by increased moisture levels. This 
information and data from laboratory studies will aid in 
estimating the annual respiration, productivity and 
assimilation of the nematode community at Rock Valley. 
The composition of the nematode population as to the adult 
and juvenile life stages will be determined during 1975. 
Parameters concerning spatial and geographical distribu
tion, trophic group dynamics, biomass metabolism and the 
relationship of nematodes to abiotic and biotic factors will 
be compared to those of Rock Valley to study the 
importance of nematodes in the transfer of energy in desert 
ecosystems. Considerable time will also be allocated to 
preparing data for publication. 



LITERATURE CITED 

ANDRASSY, L 1956. The determination of volume and 
weight of nematodes. Acta. Zoo!. (Budapest) 2,1-15. 

BAMBERG, S. A. 1973. Plants. Pages 81-111 in F. B. Turner, 
coordinator. Rock Valley Validation Site report. US/IBP 
Desert Biome Res. Memo. 73-2. Utah State Univ., Logan. 
211 pp. 

BAMBERG, S. A.j T. ACKERMAN, H. 0. HILL, H. w. KAAZ, 

and A. D. VOLMER. 1974. Perennial plant populations. 
Pages 30-35 in F. B. Turner and J. F. McBrayer, eds. 
Rock Valley Validation Site report. US/IBP Desert Biome 
Res. Memo. 74-2. Utah State Univ., Logan. 64 pp. 

BHATT, B. D., and R. A. RHODE. 1970. The influence of 
environmental factors on the respiration of plant parasitic 
nematodes. J. Nemato!. 2,277-285. 

BYRD, D. W., C. J. NusBAUM, and K. R. BAHKER. 1966. A 
rapid flotation-sieving technique for extracting 
nematodes from soil. Pl. Dis. Reptr. 50:954-956. 

CROWE, J. H., and J. S. CI.EGG, 1973. Anhydrobiosis. 
Dowden, Hutchinson and Ross, Inc., Stroudsburg, Pa. 
477 pp. 

EDNEY, E. B., J. F. McBRAYER, P. J. F'RANco, and A. W. 
Pun.LIPS. 1974. Distribution of soil arthropods in Hock 
Valley, Nevada. US/IBP Desert Biome Res. Memo. 74-32. 
Utah State Univ., Logan. 5 pp. 

FRECKMAN, D. W., S. A. SHER, and R. MANKAU. 1974. 
Biology of nematodes in desert ecosystems. US/IBP Desert 
Biome Res. Memo. 74-35. Utah State Univ., Logan. 
IO pp. 

KLEKOWSKI, R. Z., L. WAsrLEWSKA, and E. PAPLINSKA. 
1972. Oxygen consumption by soil-inhabiting nematodes. 
Nematologica 18,391-403. 

89 Invertebrate 

MANKAu, R., S. A. SHER, and D. W. FRECKMAN. 1973. 
Biology of nematodes in desert ecosystems. US/IBP 
Desert Bionw Res. Memo. 73-7. Utah State Univ., 
Logan. 22 pp. 

MARCHANT, R., and W. L. NICHOLAS. 1974. An energy 
budget for the free-living nematode Pelodera (Rhabdi
tidae}. Oecologica 16,237-252. 

McBRAYER, J. F. 1975. The functional relationships among 
the organisms comprising detritus-based foodchains at the 
Rock Valley site. US/IBP Desert Biome Res. Memo. 75-30. 
Utah State Univ., Logan. ,5 pp. 

NIELSEN, C. 0. 1961. Respiratory metabolism of some 
populations of some enchytraeid worms and freeliving 
nematodes. Oikos 12:17-35. 

SMoLIK, J. D. 1974. Nematode studies at the Cottonwood 
Sile. US/IBP Grasslands Biome Tech. Hep. No. 251. 
Colo. Stall' Univ .. Ft. Collins. 80 pp. 

SNEDEcon, G. W., and W. G. CocHHAN. 1967. Statistical 
methods. Iowa State Univ. Press, Ames. 593 pp. 

WASILEWSKA. L. 1974. Trophic structure of nematode 
community in an agrocoenosis and a natural environ
ment (abstr.). Annual Meetings of the European Soc. of 
Nematologists, Granada, Spain. 

WrnBEHG, G. G. 1971. Methods for the estimation of pro
duction of aquatic animals. Academic Press, London
New York. 175 pp. 

YEATES, G. W. 1972. Nematoda of a Danish beech forest. I. 
Methods and general analysis. Oikos 23:178-179. 

YEATF~5, G. \V. 1973. Nematoda of a Danish beech forest. II. 
Production estimates. Oikos 24:174-185. 


	Biology of Nematodes in Desert Ecosystems
	Recommended Citation

	4919_001.pdf

