Technical Report No. 280
INSECT POPULATION DYNAMICS STUDIES
ON THE PANTEX SITE, 1972

E11is W. Huddleston,
Richard A. Shaw and M. Virginia Riggs
Entomology Section
Texas Tech University

Lubbock, Texas 70409

GRASSLAND BIOME

U.S. International Biological Program

April 1975



ii

TABLE OF CONTENTS

Title Page R
Table of Contents . . . . & & & v v v v @ @ v s et e e e e .

Abstract . . . . . . . .. .. [

The Study Site . . . . . . . . . .. ...
Sampling Methods . . . ... v v v v v v v v . . .
Interpretation of Data . . . . . . . . . . . ..

Rainfall . . . ... ... ... . ... .

Insect Numbers . . . . . . . . . ¢« ¢ ¢ v v « o .

Trophic Level Structure in the Insect Compartment
Literature Cited . . . . . . . . . . . . . . ..

Appendix I. FieldData . .. . . . ... ...

-------

-------

-------

-------



iii

ABSTRACT

This report on the study of the insects' role in the structure
and function of the shortgrass prairie ecosystem {Pantex Site), 1972,
is a continuation of work begun in 1970. The standard IBP "D-vac"
sampling method was used to collect the data on the numbers and biomass
of insects from two herbivory treatments, moderately grazed and ungrazed.

Insect numbers were higher in 1972 on both treatments than in either
of the two previous years. Along with higher insect numbers, there was
a significant increase in insect biomass. Rainfall was discussed as
it related to herbage growth and development, and the insect trophic

level was discussed as it related to the structure of the system.



INTRODUCTION

The study of the role of inseéts in the structure and function of
the shortgrass prairie ecosystem was continued in 1972 at the Pantex Site,
USIBP Grasslands Biome Project. As in 1970 and 1971, the primary objective
was to obtain a series of data sets throughout the year to provide arthro-
pod data for validation of the grassiand ecosystem model. Data were col-
lected on numbers and biomass of insects from two herbivory treatments,
moderately grazed and ungrazed. Data were collected so as to provide
additional information on the effect of herbivory on species diversity and
to evaluate the effect of plains prickly pear on the spacial distribution
of insect numbers and species. These data on species diversity and
spacial distribution will be the subject of subsequent papers.

MATERIALS AND METHODS

The Study Site:

The study site is a shortgrass prairie located 15 miles east of

Amarillo, Texas. Blue grama, Bouteloua gracilis, is the dominant grass

species while plains prickly pear, Opuntia poiyacantha, is very evident.

The almost 1eve1‘site, 3,590 feet in elevation, has an average annual
rainfall of 21 inches. with a range of 5 inches in 1970 to 40 inches in
1923. The majority, 70 to 80%, of the annual rainfall occurs between May
and October as short, intensive thunderstorms. Snowfall, which varies

from less than one inch to over 30 inches, often drifts because of the

high winds and accumulates around the prickly pear plants. Pullman silty
clay loam is the soil type which bredominates on the study site. Additional

description of the study site is given in Huddleston (1970).



SAMPLING METHOD

Two treatments were used - treatmentrl, ungrazed and treatment
3, moderately grazed. Treatment 1, the ungrazed site was subjected to
moderate grazing in 1969 and previous years, but has not been grazed
since 1970.
| Two sampling grids, 450 ft long by 18 ft wide, were used to give
200, 9 x 9 ft quadrats in each treatment. At each sampling date, 5ix
quadrats were randomly selected for sampling. Within each quadrat, one

sample location was selected by an unbiased toss of the 0.5 m2

quick
trap onto an area which contained no prickly pear. Another trap was
jmmediately thrown onto the nearest prickly pear clump. The proportion
of area in prickly pear and grass are somewhat variable from year to year.
Vegetation Studies at the Pantex Site indicated 11.5% of treatment 3 was
prickly pear and 3% of treatment 1 was prickly pear (Fagan and Pettit 1972).
After the traps were tossed onto the designated plot, the trap on the
grass strata was immediately suctioned with the "D-Vac" to capture any
flying or jumping insects. This net bag was then removed from the "D-Vac"
and temporarily closed to be used later in the sampling sequence. The
standing plant material was then clipped with a pair of heavy duty, electric
clippers and suctioned into another net bag with the "D-Vac". The bag that
was used initially was then replaced on the "D-Vac" and used to collect
the litter strata. To make sure no insects were missed, the crowns were
then clipped approximately 1/2 inch below the surface with the electric
clippers. This material was then suctioned into a shop-type vacuum-
cleaner, bagged, and tagged.
This type of sampling was then repeated for the prickly pear sample

with the exception that the above-ground parts of the prickly pear plant

was removed from the sampling enclosure by hand and placed in a separate

sack. Since the prickly pear plant material has first been vacuumed and



then was shaken prior to removal from the trap, this material was not
piaced in a Berlese funnel. The six samples from each quadrat were
placed in separate Berlese funnels for separation. The Berlese funnels
were described in detail in the 1971 annual report of this project.

The extracted insects, in é]cohdl, were then sorted to family and
species type (morpho species) and counted. Dry-weight biomass was
estimated from previous studies.

INTERPRETATION OF DATA
Rainfall:

The rainfall data presented in Table 1 were taken from the U.S. Weather
Bureau station at Amarillo Airport. Although rain gages were maintained
by personnel at the Texas Tech University Center at Amarillo, it is felt
that there can be no question about the data from the official station
which is less than ten miles from the study site.

TABLE 1. Monthly precipitation data. Amarillo Municipal Airport. 1970-72.

Monthly precipitation in inches Monthly
Month 1970 1971 1972 Normal
January ) .02 .10 .21 .65
February .02 1.65 1 - .62
March 2.10 .10 L1 .82
 April 1.33 77 .03 1.32
May .23 .91 2.81 3.37
June | 1.54 4.17 3.87 2.89
July "1.39 1.75 2.59 2.34
August 1.27 3.33 1.73 2.58

September .3 4.70 .71 1.89



TABLE 1. Monthly precipitation data. Continued.

Monthly precipitation in inches Monthly

Month 1970 1971 1972 Normal
October ' 1.06 2.59 1.66 1.76
November .26 2.08 1.19 .66
December _ T __.89 _ .32 .17
TOTAL 9.56 23.04 15.34
Departure from Normal -10.11 + 3.37 - 4,33

19.67 19.67 19.67

Rainfall, over the three year period 6f this study, varied from less
than half of normal in.1970, to approximately 20 percent above normal in
1971 {(Table 1). 1In 19?2, although rainfall was below normal, the seasonal
distribution pattern was such that herbage growth and development was

promoted.

INSECT NUMBERS
Insect numbers in both the grazed and ungrazed treatments were much
higher in 1972 than in either of the previous two years (Figs. 1 and 2).
Overall, total insect appeared to follow the previously demonstrated trend
toward a bimodal seasonal pattern. Although the hypothesis has not been
tested experimentally, indications are that there is a strong correlation
between the intraseasonal dynamics of herbage production and insects. The

early season peak in insect numbers is probably correlated with the growth and
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development of the cool season annual grasses, little barley and six weeks
fescue. Thrips, which constitute a large portion of the early season
insect numbers, are plant feeders with re]ative]y short life cycles and
therefore probably increase on the cool season plants. Collembola, which
are essentially scavengers, are pngbab]y more influenced by temperature
and -humidity than by the growth of the cool season plants.

The second, and larger, peak in insect numbers occurs one to two
months after the peak herbage production of the dominant warm season
grass, blue grama. Biologically, this lag effect could be partially
explained by the fact that peak egg production in thrips and leafhoppers
may occur at about the time of peak blue grama biomass. Subsequent hatch-
ing and development to readily sampled life cycle stages would delay the
observed peak in insect numbers.

Total insect numbers in 1972 were almost 1400/m? in the ungrazed
numbers as compared with less than 800/m2 in 1970 and slightly over 400/m2
in 1971. 1In 1972, insect numbers were less in the moderately grazed treat-
ment than in the ungrazed treatment, never reaching 800/m2. While this
same trend was found in 1970, it was not observed in 1971,

Although the experimenté] &esign for the Comprehensive Network Sites
was not planned to find cause and effect answers, the data would appear
to indicate that an interaction is present between insect numbers and
seasonal rainfall patterns of a given year and. the preceding year. The
highly variable rainfal] patterns in the grasslands intensifies the problem
of developing models to predict insect numbers. Many years of intensive

| study would appear to be required.






The concentration effect of prickly pear on the distribution of
insects within the sampling area was less apparent in 1972 than in 1971,
especially in the grazed treatment. Concentration of snow during the
winter of 1970-71 lead to a concentration of grass and herb biomass in
and around the prickly pear clumps. Concentration of insect numbers then
occurred. This effect was more pronounced in the grazed area than on
the ungrazed area. During the winter of 1971-72, there was more standing
dead vegetation in the grass strata and subsequently less snow accumulation
around the prickly pear clumps. Consequently, the concentration effects,
although present, was not as pronounced. As in 1971, probably because of
more standing dead vegetation in the ungrazed plots, there was less con-
centration of insect numbers around the prickly pear clumps in the un-
grazed area than in the grazed area (Figs. 3 and 4).

Insect Biomass:

Associated with the larger numbers of insacts in both the grazed and
ungrazed treatments in 1972, there was a significant increase in insect
biomass. At every sampling date, insect biomass was greater in 1972 than
in either 1971 or 1970 (Figs. 5 and 6). Peak biomass in both treatments
was found to be in the gr'ams/m2 range instead of the mg/m2 range observed
in 1970 and 1971. Data presented for 1972 are calculated values based on
ovendry values obtained for the same morpho-species or groups during 1970
and 1971. Insect biomass on a m2 basis averaged over both the prickly
pear and grass strata exceeded 4g/m2 in September, 1972 in the moderately
grazed treatment. In the ungrazed treatment, the seasonal biomass peak
of approximately 2.3g/m2 occurred in early July.

The concentration of insects around prickly pear clumps was less ap-

parent in the grazed plot when biomass instead of numbers was used as the
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criterion (Fig. 7). Also, the differences observed at the different sampling
dates were much more variable in biomass than in numbers. In the ungrazed
treatment, differences in numbers between the two strata appear to cor-
relate quite well with differences in biomass (Fig. 8).

Throughout the 1972 season, tenebrionids or darkling beetles made
the most significant everall contribution to total insect biomass, except
in January and February when noctuid larvae were important (Tables 2, 3,
4 and 5). The apparently host-specific coreid, because of its size, made
a more significant contribution to the biomass values than to the numbers
~values. However, the significance of coreids was overshadowed by the com-
bination of numbers and weight of the tenebrionid that were well distributed
in both lhe pear and grass strata (Tables 6, 7, 8, and 9)

The role of the Tenebrionidae in the structure and function of the
grassland ecosystem at the Pantex Site should be investigated. The adults,
the stage found in the samples, probably act primarily as scavengers. The
lawae which are soil dwellers and which undoubtedly feed on plant roots,‘
have not been studied and have not been encountered in soil samples in
numbers which in any way correlate with adult numbers,

TROPHIC LEVEL STRUCTURE IN THE INSECT COMPARTMENT
In the grass strata, when insect numbers are considered, plant sap
feeders are the dominant trophic level (Figs. 9 and 10). The most im-
portant plant sap feeders at the Pantex Site are thrips and leafhoppers.
Herbivores, both tissue and sap feeders, constituted approximately half
of the total numbers in the insect compartment. As would be expected,
herbivores were more important during the growing season than either in

January or October. A mid-season depression in the numbers of herbivores
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Table 2. Summary of the Three Most Importént Orders, Families, and Species of
Insects in Terms of Numbers in the Grass Strata of the Ungrazed Treat-

ment. Pantex Site. 1972. .

DATE RANK  ORDER % 0F TOTAL FAMILY % OF TOTAL SPECIES % OF TOTAL
10 Jan. 1 Coll 56 Smin 44 Smin 02 44
2 Thy? 20 Thri 16 Bre 01 14
3 Homo 15 Cicl 11 Cic2 01 11
19 Feb. 1 Thy2 6l Thri 49 Bre 01 47
2 Cole 15 Phlo 10 Oed 01 8
3 Homo 8 - Elat . 5 Neg Pec 01 5
25 Mar, 1 Thy2 36 Thri 28 Bre 01 27
' 2 Hyme 26 Form 25 Sol 03 18
3 Cole 18 Phlo 9 Oed 01 7
22 Apr. 1 Homo 27 Pseu 25 Pseu 01 25
2 Cole 26 Thri 22 . " Bre 01 18
3 Thy2 26 Tene 13 Tene 01 12
22 May 1 Thy?2 43 Thri 39 Bre 01 22
2 Cole 15 Pseu 9 Thri 03 17
3 Homo 14 "Form 6 Pseu 01 9

20 June 1 Hyme 33 Form 32 Cre Pun 01 14

2 Cole 31 Mala 9 Sol 03 14
3 Hemi 10 Pseu 7 Mala 01 9
9 July i Cole 41 Form 24 Sol 03 12
2 Hyme 14 Phlo 11 Cre Pun 01 11
3 Thy2 10 Mala 7 Ded 1 11
Ny 1 Thy?2 27 Pseu 22 Pseu 01 22
2 Homo 26 - Thri 14 Bre 01 10
3 Cole 24 Phlo 13 Cre Pun 01 8
21 Aug. 1 Thy?2 31 Thri 19 Cre Pun 01 13
4 Cole 27 Form 18 Bre 01 12
3 Hyme 20 Phio 12 Tene 02 7
9 Sept. 1 Thy2 30 Form 25 Cre Pun 01 16
2 Hyme 27 Phlo 16 Phlo 05 13
3 Cole 19 Thri 14 Pseu 01 10
14 Oct. 1 Cole 53 Cara 19 Cara 03 15
2 Thy2 16 Tene 13 Tene 02 13
3 Hyme 13 Form 13 Cre Pun 01 11
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Table 3. Summary of the Three Most Important Orders, Families, and Species of
Insects in Terms of Numbers in the Prickly Pear Strata of the Un-
grazed Treatment. Pantex Site., 1972.
DATE RANK  ORDER % OF TOTAL FAMILY % OF TOTAL SPECIES % OF TOTAL
10 Jan. 1 Coll 35 Smin 42 Smin 02 42
2 Thy?2 28 Thri 14 Bre 01 13
3 Homo 17 Cicl 10 Cicl 01 97
19 Feb. 1 Thy2 40 Thri 28 Bre 01 28
2 Cole 28 Phlo 11 0ED 01 i0
3 Coll 9 Antl 9 Neg Pec 01 5
25 Mar. 1 Thy2 37 Thri 26 Bre 01 24
2 Hyme 25 Form 24 Cre Pun 01 14
3 Cole 17 Phlo 10 Sol 03 10
22 Apr. 1 Thy2 31 Thri - 26 Bre 01 22
2 Cole 22 Form 16 , Tene 01 15
3 Hyme 18 Tene 16 Cre Pun 01 13
22 May 1 Thy2 42 Thri 40 Thri 03 22
2 Cole 24 Tene 12 Bre 01 16
3 Hemi 11 Form 8 Tene 01 5
20 June 1  Hyme 53 Form 52 Cre Pun 01 26
2 Cole 20 Ento 10 Phe Sit 01 22
3 Coll 13 Matla 6 Ento 01 10
9 July 1 Cote 34 Form 27 Cre Pun Q1 18
2 Hyme 29 Mala 10 Mala 01 10
3 Thy?2 11 Tene 10 Tene 02 8
3N Juty 1 Cole 36 Form 20 Cre Pun 01 18
2 Hyme 20 Tene 16 Tene 02 15
3 Thy2 20 Pseu 11 Pseu 01 11
21 Aug. 1 ' Thy? 28 Form 27 Cre Pun 01 19
2 Hyme 28 Thri 21 Bre 01 15
3 Cole 23 Phlo 8 Psey 01 9
9 Sept. 1 Thy2 34 Form 26 Cre Pun 01 18
2 Hyme 29 Thri 20 Phlo 05 11
3 Cole 17 Phlo 18 Thri 02 9
14 Qct. 1 Cole 49 Form 26 Cre Pun 01 22
2 Hyme 26 Tene 16 Tene 02 16
3 Thy? 12 Cara 14 Cara 03 11
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Table 4. Summary of the Three Most Important Orders, Families, and Species of
Insects in Terms of Numbers in the Grass Strata of the Grazed Treat-

ment. Pantex Site. 1972.

DATE RANK  ORDER % OF TOTAL FAMILY % OF TOTAL SPECIES % OF TOTAL
10 Jdan. 1 Thy2 36 Smin 27 Smin 02 27
2 Coll 31 Thri 25 Bre 01 25
3 Homo 11 Cicl 9 Oed 01 11
19 Feb. 1 Thy2 66 Thri 59 Bre 01 57
P Homo i9 Cicl 10 Cicl 01 9
3 Cole 11 Phlo 5 Neg Pec 01 5
25 Mar. 1 Thy2 50 Thri 46 Bre 01 43
2 Cole 21 Form id Sol 03 12
3 Hyme 15 Tene 13 Tene 01 12
22 Apr. 1 Thy2 48 Thri 47 Bre 01 32
2 Cole 28 Tene 22 Tene 01 21
3 Homo 14 Pseu 9 Pseu 01 9
22 My 1 Thy2 33 Thri 25 Bre 01 22
. 2 Cole k)| Tene 22 Tene 01 21
3 Hemi 14 Form 10 Thyz 04 9
20 June ] Hyme 50 Form 49 Sol 03 45
2 Cole 25 Elat 10 Neg Pec 01 6
3 Coll 11 Smin 10 Smin 02 £
9Jduly 1 Cole 49 Tene 19 Tene 02 10

2 Hyme 17 Form 16 Cre pun 01 8 .

3 Thy?2 16 Cara 12 Tene 07 8
31duly 1 Thy2 45 Thri 26 Tene 02 16
2 Cole 28 Phlo 19 Phlo 05 17
3  Homo 11 Tene 16 Bre 01 i1
21 Aug. 1 Thy?2 73 Thri 65 Bre 01 60
2 Cole 14 Phlo 8 Thri 02 9
3 Homo 6 Cicl 5 Tene 02 5
g Sept. 1 Thy?2 54 _ Thri 35 Thri 02 31
.2 Cole 25 Phlo 20 Phlo 05 17
3 VHomo 9 Pseu 8 Pseu 01 8
Oct. 1 Cole 52 Tene 20 Tene 02 20
‘ 2 Thy2 16 Cara i7 Cre pun 01 8
3 Hyme 14 form iz Cara 03 7
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Table 5. Summary of the Three Most Important Orders, Families, and Species of
Insects in Terms of Numbers in the Prickly Pear Strata of the Grazed
Treatment. Pantex Site. 1972,
DATE RANK  ORDER % OF TOTAL FAMILY % OF TOTAL SPECIES % OF TOTAL
10 Jan. 1 Thy?2 46 Thri 26 Bre 01 26
2 Coll 17 Smin 24 Smin 02 21
3 Homo i2 Cicl 11 Cicl 01 11
19 Feb., 1 Thy?2 43 Thri 38 Bre 01 36
2 Coll 22 Ento 20 . Ento 01 20
3 Cole 19 Elat i1 Neg Pec 01 . 10
25 Mar. 1 Thy2 36 Thri 33 Bre 01 31
2 Hyme 27 Form 25 Se1 03 15
3 Cole 17 Tene 10 Tene 01 10
22 Apr. 1 Thy2 48 Thri 46 Bre 01 41
2 Cole 18 Tene 13 Pseu 01 14
3 Homo 17 Form 12 Tene 01 12
22 May 1 Cole 33 Thri 25 Tene 01 23
2 Thy? 26 Tene 24 Smin 02 19
3 CoN 19 Smin 19 Thri 03 15
20 June 1 Hyme 39 Form 37 Sol 03 22
2 Cole 23 Ento 17 Ento 01 14
3 Coll 20 Cara 8 Cre Pun 01 13
9 July 1 Cole 41 Form 23 Cre Pun 01 11
2 Hyme 24 Tene 16 Sol 03 10
3 Homo 8 Cara 9 Tene 02 10
3t uly 1 Thy?2 40 Thri 34 Thri 01 14,
2 Cole 33 Tene i5 Bre 01 14
3 Homo 8 Cara 8 Tene 02 14
21 Aug. 1 Thy? 60 Thri 46 Bre 01 37
2 Cole 19 Phlo 14 Cre Pun 01 11
3 Hyme 13 Form 13 Tene 02 9
9 Sept. 1 Thy?2 49 Thri 26 Phlo 05 18
2 Cole 26 Phlo 22 Thri 02 16
_ 3 Homo 10 Tene 9 Tene 02 9
14 0ct. 1 Cole 50 Tene 24 Tene 02 24
2  Hyme 19 Form 18 Cre Pun 01 13
3 Thy2 13 Cara 16 Cara 03 12
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Table 6. Ranking of Insect Orders, Families, and Species in Terms of Biomass in
the Grass Strata of the Ungrazed Treatment.

DATE  RANK  ORDER % OF TOTAL FAMILY % OF TOTAL SPECIES % OF TOTAL
10 Jan. 1 Lepi 40 Noct 41 Cara 01 29
2 Cole a0 Cara 33 Noct 01 16
3 Aran 6 Aran 6 Noct 02 15
19 Feb. 1 Lepi 55 Noct 55 Noct 01 49
2 Cole 21 Mala 7 Mala 01 7
3 Hemi 7 Tene 5 Noct 03 5
25 Mar. 1 Cole 84 Tene 77 Tene 01 76
2 Lepi 7 Noct 6 Noct 01 6
3 Aran 3 Aran 3 Aran 3
22 Apr. 1 Cole 89 Tene 86 Tene 01 85
2 Lepi 4 Noct 3 Noct 02 3
3 Dipt 3 Ther 3 Ther 01 3
22 May 1 Cole 85 Curc 43 Ceu con 01 43
2 Lepi 9 Tene 37 Tene 01 6
3 Hemi 2 Pyra 5 Pyra 02 5
20 June 1} Cole 68 Tene 30 Tene 01 21
2 Dipt 14 Cara 11 Mala 01 10
3 Lepi 5 Curc 8 Tene 07 9
9 July 1 Orth 70 Gry2 68 Gryz 02 bd
2 Cole 21 Tene 9 Tene 02 6
3 Lepi 4 Cara 6 Mala 01 4
31 July 1 Cole 65 Cara 28 Tene 02 22
2 Lepi 8 Tene 22 Cara 46 18
3 Hyme 7 Arct 8 Mala 01 7
21 Aug. 1  Cole 70 Tene 43 Tene 02 29
2 Lepi 13 Cara i1 Tene 01 14
3 Orth 4 Arct il Arct 03 11
9 Sept. 1 Cole 69 Tene 43 Tene 02 25
2 Lepi 7 Mala 12 Tene 01 19
3 Hyme 7 Form 7 Maia 01 12
14 0ct. 1 Cole - 75 Tene 45 Tene 02 43
2 Aran 8 Cara 16 Cara 03 9
3 Lepi 6 Aran 8 Aran 01 8
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Table 7. Ranking of Insect Orders, Families, and Species in Terms of Biomass in
the Prickly Pear Strata of the Ungrazed Treatment. Pantex Site. 1972.

DATE RANK  ORDER % OF TOTAL FAMILY % OF TOTAL SPECIES % OF TOTAL
10Jan. 1 Lepi 36 Noct 36 Noct 01 21
2 Cole 20 Core 13 Core 01 13
3 Hemi 17 Aran 13 Aran 13
19 Feb. 1 Lepi 68 Noct 68 Noct 01 68
2 Cole 23 Tene 14 Tene 01 8
3 Hemi 6 Core 5 Tene (2 6
25 Mar. 1 Cole 68 Tene 63 Tene 01 62
2 Hemi 13 Core 12 Core Q5 7
3 Lepi 11 Pyra b Pyra 01 6
22 Apr. 1 Cole 950 Tene 88 Tene 01 88
2 Lepi 5 Pyra 5 Pyra 01 3
3 Dipt 2 Ther 2 Ther 01 2
22 May 1 Cole 93 Tene 82 Tene 01 30
2 Hemi 4 Curc 5 Cen con 01 3
3 Lepi 1 Mala 3 Ger bas 01 2
20 June 1 Cole 69 Cara 27 Tene 01 12
2 Hyme 15 Tene 21 Cara 32 11
3 Lepi 4 Form 15 Mala 01 11
9 July 1 Orth 52 Gry2 52 Gry2 02 £2
2 Cole 35 Tene 21 Tene 02 14
3 Lepi 6 Mala 6 Mala 01 7
31 July 1 Cole 82 Tene 42 Tene 02 35
2 Lepi 8 Cara 31 Cara 46 22
3 Hemi 3 Mala 5 Tene 01 7
21 Aug. 1 - Cole 73 Tene 47 Tene 02 30
2 Hyme 7 Mala 9 Tene 01 16
3 Hemi 6 Form 7 Cre pun 01 6
9 Sept. 1 Cole 64 Tene 46 Tene 02 26
2 Dipt 18 Dipt 18 Tene 01 20
3 Hyme 6 Mala 6 Dipt 07 17
4 0ct. 1 Cole 80 Tene 49 Tene 02 47
2 Dipt 6 Cara 16 Ger lec 01 9
3 Aran 4 Curc 13 Cara 03 6
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Tabie 8. Ranking of Insect Orders, Families, and Species in Terms of Biomass fn

the Grass Strata of the Grazed Treatment. Pantex Site., 1972.

DATE  RANK ORDER % OF TOTAL FAMILY % OF TOTAL SPECIES % OF TOTAL
10 Jan. 1 Lepi 64 Noct 63 Noct 01 35
2 Hemi 16 Core 16 Noct 02 18
3 Cole 9 Aran ) Core 01 16
19 Feb. 1 Lepi 64 Noct 64 Noct 01 64
2 Cole 16 Chry 4 Chry 01 4
3 Hemi 5 Aran 4 Aran 4
25 Mar. 1 Cole 86 Tene 33 Tene 01 83
2 Lepi 10 Pyra 7 Pyra 01 7
3 Hemi 2 Noct 4 Noct 01 3
22 Apr, 1 Cole 97 Tene 95 Tene 01 94
2 Lepi 2 Noct 2 Noct 07 2
3 Thy2 1 Mala 1 Mala 01 1
22 May 1 Cole 95 Tene 86 Tene 01 85
2 Hyme 2 Curc 5 Ceu con 01 5
3 Hemi 1 Cara 3 Cara 01 3
20 June 1 Cole 73 Tene 40 Tene 01 26
' 2 Orth 17 Acri 17 Tene 07 12
3 Hyme 3 Hydr 9 Acri 18 10
9July 1 Cole 80 Tene 38 Tene (2 18
2 Lepi 13 Cara 31 Tene 07 15
3 Aran 2 Noct 12 Cara 38 14
31 July 1 Cole 89 Tene 46 Tene 02 45
2 Lepi 4 Cara 37 Cara 46 b 22
3 Aran 2 Arct 11 Arct 03 9
21 Aug. 1  Cole 51 Tene 35 Tene 02 35
2 Orth 18 Acri 18 Acri 20 18
3 Lepi 14 Arct 11 Arct 03 9
9 Sept. 1 Orth 91 Gry? N Gry2 01 91
2 Cole 7 Tene 4 Tene 02 3
3 Lepi 1 Cara 1 Mala 01 1
14 Oct. 1 Cole 75 Tene 48 Tene 02 48
: 2 Orth 10 Cara 21 Acri 20 10
} Aran 6 Acri 10 Aran 0i )
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Table 8. Ranking of Insect Orders, Families, and Species in Terms of Biomass in
the Prickly Pear Strata of the Grazed Treatment. Pantex Site. 1972.

DATE RANK  ORDER % OF TOTAL FAMILY % OF TOTAL SPECIES ¢ OF TOTAL
10 Jan. 1 Lepi 63 Noct 63 Noct 01 42
2 Cole 13 Aran 5 Noct 06 5
3 Hemi 9 Core 4 Aran 5
19 Feb. 1 Lepi 50 Noct 50 Noct 01 48
2 Cole 35 Tene 17 Tene 02 12
3 Hem1i 10 Chry 9 Chry 02 8
25 Mar. 1 Cole 88 Tene 85 Tene 01 84
2 Lepi 6 Pyra 4 Pyra 01 4
3 Hemi 3 Noct 3 Noct 01 2
22 Apr. 1 Cole 93 Tene 88 Tene 01 87
2 Lepi 3 Cara 3 Noct 01 2
3 Hemi 2 Noct 3 Chry 02 1
22 May 1 Cole 95 Tene 84 Tene 01 82
2 Lepi 3 Curc 7 Ceu con 01 7
3 Hemi 1 Cara 3 Cara 01 2
20 June 1 Orth 79 Gry? 78 Gry2 01 78
2 Cole 17 Cara 9 Cara 12 4
3 Lepi 1 Tene 5 Tene 01 3
9 July 1 Cole 75 Tene 37 Tene 02 20
2 Lepi 8 Cara 25 Cara 38 14
3 Hemi 7 Noct 6 Mala 01 4
31 duly 1 Cole 90 Cara 54 Cara 46 32
2 Lepi 4 Tene 31 Tene 02 24
3 Aran 2 Arct 3 Pas 01 9
21 Aug. 1  Cole 68 Tene 47 Tene 02 46
2 Lepi 8 Curc 9 Acri 20 8
3 Hemi 7 Acri 8 Ger bas 01 6
9 Sept. 1 Orth 64 Gry? 64 Gry2 01 64
) 2 Cole 28 Tene 19 Tene 02 17
3 Lepi 3 Cara 4 Mala 01 3
14 0ct. 1 Orth 73 Gry?2 73 Gry2 01 73
2 Cole 22 Tene 17 Tene 02 16
3 Hemi 2 Cara 5 Aran 01 2
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in relation to the total numbers of insects was very apparent and was as-
sociated with more than one sampling date. Part of this depression is an
artifact of the large number of ants, considered as omnivores and thus not
counted in the herbivore groups, encountered in June and July. Scavengers
and the parasite-predator groups were approximately equal and each con-
stituted 10 to 20 percent of the overall totals.

Structure, on the basis of numbers, in the prickly pear strata fol-
Towed the same general trends as in the grass strata except that the overaill
percentages of herbivores were reduced and the scavenger and parasite-
predator groups constituted somewhat higher percentages of the total.
Formicidae were also numerous in the prickly pear strata and by being clas-
sified in the "others" category had a significant effect on the percentages
of the other categories (Figs. 11 and 12). |

The small size of the plant sap feeders, and the large size of many
of the scavengers lead to a completely different graph of the trophic level
structure when biomass is considered. Plant sap feeders constituted only
a very shall fraction of the total biomass in the insect compartment.
Herbivores were found to account for as much as 80% of the total biomass
in January and February in the grazed plots and approximately 70% of the
total biomass in the ungrazed plots (Tables 10 - 13). A difference, in
biomass structure, in the grass strata between the grazed and ungrazed
treatment was found. Significantly more plant tissue feeder biomass was
found in the ungrazed treatment, especially in April and May (Figs. 13, 14,
15 and 16).

The biomass of scavengers was extremely large in both treatments and
both strata. The intraseasonal change in structure in July was caused by

the consistent appearance of a few large carabids in the samples.

N .
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Obviously, biomass and numbers each give a different picture of the
structure of a system. Another problem with a study such as this one,
is that certain types of insects and certain life cycle stages of a given
insect are sampled much more effective]y than others. While this may not
be especially important in the case of certain insects, it is extremely
critical at the Pantex Site. Tenebrionidae presents the greatest problem
in that the larval stage probably extends over at least two seasons as a
piant root feeder and is not sampled at all. The adult stage is very
readily sampled, makes a significant contribution to biomass, and may play

only a minor role in actual energy flow.
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APPENDIX 1
FIELD DATA

Aboveground invertebrate data co]]ected at the Pantex Site were
recorded on form NREL-30. Two additional columns were recorded on the
form to indicate stratum. In column 68, G was recorded for the grass
stratum and P was recorded for prickly pear. In column 69, A represents
aboveground captures, L represents litter, and C represents crowns. The
data are stored as Grassland Biome data set A2U30EA with a format slightly
expanded from the original recorded data form. Dry weight is in columns
56 to 63; number weighed is in columns 64 to 68; the stratum codes are
in columns 70 and 71; a sample date identifier is in columns 76 to 80.

A sample data form and an example of the data are attached.



IBP GRASSLAND BIOME 40
é WO INTERNATIONAL BIOLOBICAL PROSRAM
FIELD DATA SHEET - INVERTEBRATE
= 4@l lo|a]lx]o]| o e [w o]l e-i - z |«
° E z nzlmlr jc |nlo =] > m|vlel|l=]o o |-
m -t mjiv|lo{» |Oo|% | © z z | mMiw| A . b
» > DATE >»elale 212l F |S|2|= > |DpRY| % {3
- r 2lE5le | 2 |E = =< CImimf21i" {wr.l D2 |-
= @ Xl m ]l Z |0 “w lal3 | = ‘1l a
- mig - p- > o x b
m Zlm|™ m| o | ¢ :
-t w m -
DATA TYPE
0l Aboveground Biamass
02 Litter
03 Belowground Biomass
10 Vertebrate - Live Trapping

Vertebrate - Snap Trapping

12 Vertebrate - Collsction
20 Avian Flush Census
21 Avian Road Count
22 Avian Road Count Summary
23  Avian Collection - Internal
24 Avian Collection - External
25 Avian Collection - Plumage
30 Invertebrate
40 Microbiology - Decomposition
41 Microbiology - Nitrogen
42 Microbiology - Biomass
41 Microbiology - Root Decomposition
Microbiology - Respiration
SITE TROPHIC
01 Ale ¢ Unknown .
02 Bison | Plant feeding (tissue)
03 Bridger 2 Plant feeding (sap)
04 Cottonwood 3 Plant Teeding {polien
05 Dickinson and nectar)
06 Hays 4  Plant feeding (seed)
07 Hopland 5 Predator
08 Jornada & Parasitoid
09 Osage 7 Parasite
10 Pantex 8 Scaveager
11 Pawnee 9  Non-feeding stage
TREATMENT LIFE STAGE
! Ungrazed 00 Undetermined
2 Lightly grazed 10 Aduit
3 Moderately grazed 20 Pupas
4 Heavily grazed 30 Egg
5  Grazed 1969, 40 Nymph or Larva
ungrazed 1970 41 Nymph or Larva, early

[ 42 Nymph or Larva, middle
7 43 Nymph or Larva, late ;
8 50 Instar
9 S| Instar, Ist

52 Instar, 2nd

53 Instar, 3rd

L3 A G g et K i ik ¥ R -
NREL-3C  NATURAL RESOQURCE ECOLOGY LABORATORY - COLORADO STATE UNIVERSITY - PHONE (303) 491-5571 - FORT COLLINS, COLORADO BOS2t
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++s EXAMPLE UF DATA +#+

1 2 3 o 5 6 7 "
12345678901 236567890123456785012345675501¢ 345689013456 /89012345089012345078%0

3010EH 25 37231.50001 2  THYzTHRIBRE 0110 33, <0007V Llo. OA G 1
3010eHM 25 37231.50001 2 THYZTHRI 0ecio s «UGUG7 LU OA b 1
30106H 25 37231.50001 1 COLEELAVNEGPECOLLU 1. U002y 1. LA o 1
3010EH 25 537231.50001 £ HUMUCIC] 0lau Ce 4254038964 LA v it
3010eH 25 37231.5%0001 2 HOMOPSEU 0100 la «0041l4 17iU. LA © 1
F0L10EH 29 37231.50001 < HOMOCIC] ufil l. 200070 Ze OA o 1
3010EH 29 37231.50061 ¢ HEMICOR4 U140 1la=0a00000 =Ue LA G 1
30106EH 25 37231.50001 7 HYMEFURMSUL G310 l. «U0BLIU 230, bC O 1
3010EH 2% 37231.50001 2 nOMOCICI Gleav £a e 42940 3HP0. LU G 1
3010EH 25 37231.50001 ¢ HUMOFSEU 0luo le elale 1/Ue LC G i
3010EH 25 37231.5000] | COLtﬁLAINtthCOllO lea «U00e0 le 0C ¢ 1
3010EH 25 37231,50001 & CULETENE 0140 Ce «U2100 le LC G 1
A010EM 25 37231.50001 5 COLECUCUY U140 le 00090 1o GC ] 1
JNI0EH 25 37231.-0001 &2 THYZ21inR] Uil Ce sUUBbG [ 10. UC O 1
3010EH 25 37£31.50001 2 ThYZIMARLr A Ul4g e sULUOT S GC L 1
3010EH 25 37231.50001 ¢ THYZ imRibKE ulio {le «UD0Tu 1o. 6C L 1
3010EH 2% 37231.50001 ¢ HOMOCICY 0140 4, eG4 294038906, OL 1t) 1
301068 25 37231.50001 2 HOMOCIC Y U310 e «D0H2U 1b. WL L] i
301QEH 25 37231.50001 1 COLEELATNEGPECGL LY cle 200020 le ©L G 1
2a910EH 25 37231.5000)1 1 LEPINOCT ulav le 2e320lu  90. OL O 1
. LOEH 25 37231.50001 8 CoOLe lTeNE viau 3l »U210U ls UL G 1
3010EH 25 37¢231.50001 1 LerINOC vea la oUZa0U le wl G 1
3010EH 25 37231.,50001 5 ARAN 6o 3. la33Buu ofle LL G 1
JOFOEH 25 37231.50001 6 HYMELHASZ 0110 2e wUU21U 37, LL 6 1
J010EM 25 37231.50001 5 HEMILYGALEU yliv le UZ2290 (c4%e GL G i
30106Em 25 37231.50001 S HEMILYOAGEU 0140 5e oU0ID4 Q6. LL ¢ i
A010EH 25 37231.50001 2 HEMlCOR4 Ulud Ze=UasWiilUJ ~Us GL G 1
3010EH 25 37231.50001 < HEMICORE 0340 i, SU00UT  Lu. GL G 1
I0K0EH 25 37231.50001 < REM]ICORE voe F +U0130U 2e UL G 1
3010FEH 25 37231.50001 2 HEMIMIRI 0510 le « 00030V le OL G 1
3010EH 25 37231.50001 2 HEM ] COKE 0510 3. 0210V le ub 0] ]
3010eH 25 37231.50001 o CULETENE uelo lalUa@43b020a0. UL e !
3010eR 25 37231.50001 1 COoLLHrY V1io 6, «Uil70  lle Ol o i
3010EH 25 37231.50001 1 COLECHRY U310 le oU&TTU cbD,. LL o ]
3010EH 2% 37231.50001 1 COLEPHAL veld e «U0Ll1U 1. oL G l
3010EH 25 37231.50041 5 COLECARA Ollu le leUb49U l37. L ) 1
3010EH 25 37231,50001 5 CULECARA walo le 00820 Ye UL o ]
3010bH 2% 37231.5%0001 & COLESLAR UYlu e U012V 1e OL G 1
J010EH 25 37231.50001 o COLECLGCL 161U le CUQUiY ive LL G }
JU10EH 25 37231.50001 o TAYgkHLUUEL  wilu 3s sUlD4U 9. L L ]
3010EH 25 37231.20001 2 TRYZFHLU U3al Ze sUUGL Y D, LbL G ]
3010EH 25 37231450001 ¢ ThyzlrnRloRE 0110 52 SNOVTU Lloe ol b ]
3010EH 25 37231.50001 O olrd U140 la 2ul3L0 e wb G ]
3010EH 25 37231.50001 ¢ TAYZinrlE KA vlsl ie cLUUD e LL o ]
3010EH 25 37231.500u0z 2 TRYZIHRiBHE uiio 19 oULUTU 12 9A €] ]

1O0EH ¢5 3723)1.20002 £ HUmMLLIC] vi4d L,  G4CY4U3INI0. VA ¢ ]
3010EM 25 37231.50002 2 HUMOCICL ul4u 1a 429403090 . LA it ]
30106EHW 25 37231.50002 o HYMECHAS ullw i. L0210 4. LA ) l
A010EH 25 37231.50002 8 COLETENE Ulad l. V210U le LA G ]
3010EH 25 37231.50002 5 REMILYGAGEU Ulay e oUU3Bs [Da LA ¢} .
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