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Abstract 

Water budget modeling usually requires quantification of all 
possible processes of the hydrologic cycle. This includes rahdhll 
interception. The purpose of this study was to estimate the poten- 
tial amounts of water transferred back to the atmosphere from 
interception for some common plants found in the Chihnahuan 
desert. Fifty plants of many sizes representing 10 common 
species of the Chihuanhuan Desert were chosen for evaluation. 
Plants were submerged in a 2 X 2 m tauk filed with water. After 
submersion, the plants were weighed, and the difference in 
weight was recorded as the maximum water storage capacity of 
the plant’s canopy. Plants were also measured for maximum and 
minimum crown dieter (cm), height (cm), green weight (g) at 
time of submersion, and oven-dry weight (g). The forb, grass, 
and shrub species had diierent variables included in the predic- 
tion equations. Dry and green weight were the 2 variables which 
appear to have the strongest relationship with the amount of 
water intercepted for all species. Of the 7 grass species evaluated, 
dry and green weight were part of all equations, and height was 
included in only 2 equations. 

Key Words: hydrologic model, crown diameter, green weight, 
dry weight, plant height, evaporation 

Rainfall interception is the process of plant leaves and stems 
catching and retaining precipitation within the vegetation canopy. 
Intercepted precipitation can be returned to the atmosphere 
through evaporation or channeled to the ground by stem flow or 
folk drip (Teklehaimanot et al. 1991). This process may change 
the quantity, quality, and distribution of precipitation which 
reaches the soil surface. 

For most storms, interception results in less water falling 
through the canopy and reaching the ground. However, clouds or 
fog may envelop plant communities nearly everywhere, especial- 
ly in coastal regions (Harr 1983). mountains, and tropical areas 
(Zadroga 1981). Individual water droplets may be so small, they 
remain suspended in the air rather than falling to the ground. 
Clouds of water droplets move through the vegetation and 
deposits the droplets on all sides of projecting vegetation. Instead 
of precipitation being lost in the interception process, there is a 
precipitation gain, and net precipitation exceeds precipitation 
above the canopy. 

Manuscript accepted 15 Mar. 1997. 
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Resumen 

El modelaje de acumulaci6n de agua generalmente requiere de 
una cuantificacion de todos 10s procesos posibles de1 ciclo 
hidrol6gico. Esto incluye la intercepci6n de la Uuvia. El proposito 
de este estudio fuC estimar las cantidades potenciales de agua 
devueltas a la atmosfera pot- la interception de algunas phmtas 
que comunmente se encuentran en el desierto Chihuahuense. 
Cincuenta plants de diferentes tamaiios que representan 10 
especies comunes de1 desierto Chichahuense fueron escogidas 
para la evahmci6n. Las plantas titer-on sumergidas en uu tanque 
de 2 X 2 m lleno con agua. Dcsp& de ser sumergias, las plants 
fneron pesadas y la diferencia en peso fuC registrada coma la 
capacidad maxima de ahnacenaje de agua por la cobertura vege- 
tal de las plantas. De las plantas tambiCn se cuantificb el 
diametro mkimo y miniio de la copa (cm), la altura (cm), el 
peso de1 material Verde (g) al tiempo de ser sumergido, y el peso 
despub de ser secado en el horno (g). Las especies de hierbas, 
racates y arbustos tuvieron diferentes variables incluidas en las 
ecuaciones de prediction. Los pesos de1 material seco y Verde 
fueron las dos variables que parece ser tuvieron la relation m&s 
fuerte con la cantidad de agua interceptada por todas las 
especies. De las 7 especies de zacates evaualdas, el peso de1 mate- 
rial se-co y Verde form6 parte de toas las ecuaciones, y la altura 
fue inchrida solamente en 2 ecuaciones. 

Any analysis of water delivery to plant canopies requires data 
on the pertinent characteristics of foliage and branch structure. 
The impact conditions from precipitation should be measured as 
well as the build-up of rain and snow. These kinds of data are rare. 
For instance, Miller (1977) reviewed several year’s literature on 
interception of snowfall. Virtually the entire recorded literature 
only included 110 studies. Only 1 reported concurrent measure- 
ments of the canopy, input of snow, and amounts of snow that 
were intercepted. Miller concluded that the plant characteristics 
that determine the form of storage, strength, and stability of their 
physical support, their thermal surrounding, and conditions under 
which inputs and outputs of rain and snow take place are generally 
not known. Data on the rate of precipitation, storm temperature, 
wind speed, and mass of stored water related to interception are 
scant and sporadic. Interception knowledge is important in studies 
of the other parts of the hydrologic cycle. As an example, more 
than 100 studies have probably been conducted to determine infil- 
tration rates of rangelands by applying simulated rainfall, catching 
the resultant runoff, and ignoring the interception. 
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Most interception studies have been conducted on trees. 
Reliable interception data for shrubs, grasses, forbs, and other 
herbaceous plants are difficult to obtain. Their values are proba- 
bly less in most instances than trees (Brooks et al. 1992). 
Interception values may not be as low as the relative plant heights 
suggest, however. The leaf surface per area of canopy for many 
herbaceous plants often approaches that of shrubs and trees. 

A common way to express interception is on an average annual 
basis. Branson et al. (1981) refer to dozens of studies where a 
percentage of the average annual precipitation is reported as 
being intercepted. When only the percentage of annual precipita- 
tion resulting in interception is reported for a vegetation type or 
community, the report lacks necessary information. One useful 
approach is that of Tromble (1983a, 1983b). Individual creosote- 
bushes (Lurrea rridenruru (D.C.) Cav.) were measured for inter- 
cepted water throughout a rainfall event and correlated with 
crown cover, shrub height, shrub green weight, green-weight of 
stems, oven-dry weight of stems, green-weight of leaves, oven- 
dry weight of leaves, number of stems, leaf area, and shrub vol- 
ume. Predictive models for the species were determined that 
allowed calculation of interception for individual plants. An indi- 
vidual plant community can be sampled for individual plant char- 
acteristics and density to determine an interception value for that 
particular creosotebush community. 

It has often been observed that interception is as great at the 
beginning of a storm as the area under a plant., such as a tree with 
much foliage, remains dry. As time passes, the interception 
capacity or potential of the plant is reached and the area under the 
plant receives precipitation similar to the area between plants. 
This process can be expressed as a model (Fig. 1). At the begin- 
ning of the precipitation event, virtually all water is intercepted. 
A maximum is reached when the cumulative interception no 
longer increases because the amount of throughfall, foliar drip, 
and stemflow equal the amount of precipitation. Most evapora- 
tion takes place after the event has ceased. The amount of time 

between the beginning of the precipitation event and the time 
needed to reach the maximum amount of precipitation being 
intercepted varies with each plant and storm. It is species and size 
dependent. The amount of cumulative interception (the highest 
point on the curve) also varies with each plant. 

The purpose of this study was to determine the potential 
amount of water intercepted and evaporated for some common 
Chihuahuan desert plants. 

Methods 

Ten common species of the Chihuahuan Desert, listed in Table 
1, were chosen for evaluation. Fifty plants of many sizes of each 
species were cut to ground level near Las Cruces, N.M. near the 
end of the monsoon and growing season (August). Immediately 
following collection, plants were taken to a laboratory for imme- 
diate evaluation. 

Aston (1979) stated maximum canopy saturation or canopy 
storage is the most important variable in the interception process. 
Leonard (1965) stated that storage capacity is a function of leaf 
area index and surface tension forces resuhing from leaf surface 
configurations. However, each of these are difficult to measure 
for an entire plant. Plant characteristics that are easier to measure 
and related to leaf area in&x and surface tension forces resulting 
from leaf surface configurations include plant green weight, dry 
weight, height, and crown diameter. Plants were immediately 
transported to a laboratory and cleaned of foreign debris, and the 
roots were pruned to avoid water interception by roots. Only 
plants of 1 species were clipped in each collection trip, and mea- 
surements were made before turgor loss occurred. 

Many studies have used simulated rainfall to determine inter- 
ception (Pitman 1989, Thurow et al. 1987, Tremble 1983a, 
Tromble 1983b). Unless these plants were clipped and then left in 
situ, their interception values are probably lower than values from 

60 \ \ \ \ 
40 \ \ . 

II 
10 20 30 40 60 60 70 80 90 100 

Time Duration of Storm (%I 

- Preoip- 
itation 

----- Interoeption 

Fii. 1. Precipitation and interception of a single storm event. 
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Table 1. Plant species chosen for interception. 

Fo& 
Russian thistle Salsola iberica (Semen & Pau) Czerepanov L. 
GrasseS: 
Black grama 
Sideoats grama 
Bush Muhly 
Red threeawn 
Mesa dropseed 
JAmam lovegrass 
Cane bluestem 
Shrubs: 
Broom snakeweed 
Fourwing saltbush 

Bouteloua eriopodu (Tom) Tom 
Boutelma curti~endula (Michx.) Torr. 
Muhlenbergia porteri Scribn. 
Aristida longiseta Steud. 
SjwrobohsjZexuasus (Tlmrb.) Rydb. 
Eragrostis lehmanniana Nees 
Bothriochloa barbinodis (Lag.) Herter 

ed dry weight, diameter, and height. The equation is: 
3 = 10.06 + 0.429 (dry wt. g) - 0.99 (diameter cm) 

+ 0.69 (height cm) 
where 9 is the maximum weight (g) of water that each plant can 
hold on its surface at any one time. The RZ value is 0.806 and the 
standard error is 14.44. 

The ratio of intercepted water to green weight and dry weight 
(Table 4) is low for Russian thistle compared to other species. 
This is attributed to growth form and plant surface characteristics 
since Russian thistle is much-branched, ascending or spreading, 
rounded in shape with linear blades (Stubbendieck et al. 1992). 

Gutierrezia sarothrae (Put&) Shimers 
Atriplex canescens (Pursb) Nutt. 

Black Grama 

natural rainfall at the same rates. Calder (1986) attributes inter- 
ception to the stochastic manner in which individual elements of 
the surface of the tree are struck and wetted by individual rain- 
drops. Herwitz (1985) explained that water not only comes to the 
plant from above but a plant’s interception storage appears 
asymptotic because of the gradual accumulation of rain splash on 
the sheltered undersides of leaves and branches. Because of this 
multi-directional accumulation of precipitation, each plant was 
weighed by attaching the top of each plant to a nylon line below a 
suspended analytical balance. Plants were then submerged in a 2 
X 2 m water tank. Immediately after submersion, plants were 
removed from the water tank until after any foliar dripping or 
stemflow occurred and re-weighed. The difference in weight was 
recorded as the maximum water holding or storage capacity of 
the plant’s canopy. This value is used to estimate the maximum 
amount of interception that could occur during rainfall. Plants 
were also measured for maximum and minimum crown diameters 
(cm), height (cm), green weight (g) at time of submersion, and 
oven-dry weight (g). Before obtaining oven-dry weight, the 
plants were put in an oven for a period of 5 days at 60°C. 

Linear regression analysis was used to determine which inde- 
pendent variables (crown diameter, height, green weight, and dry 
weight) were most highly correlated with potential interception. 
Stepwise regression analysis was used to weigh the importance of 
each independent variable so that a multiple-factor predictive 
equation could be constructed for use in hydrologic models. 

Results and Discussion 

Russian Thistle 
Individual Russian thistles ranged from large to small (Table 2) 

relative to green weights, dry weights, crown diameters, and 
heights. Stubbendieck et al. (1992) stated that this species grows 
to 80 cm tall. Therefore, the tallest samples for this study (68 cm) 
approached the maximum for this species. The mean values for 
these variables were closer to the minimum than to the maximum 
values, and the large coefficients of variation for green and dry 
weights indicate that most of the sample represented many sizes 
of Russian thistles. 

Dry and green weights were most correlated with potential 
interception (Table 3) while height and diameter had low coefft- 
cients of determination (R*). T-values were high which indicates 
a high probability that 1 or more of the coefficients is not zero. 
Variables selected for inclusion in the prediction equation includ- 

Individual black grama plants ranged from large to small 
(Table 2) relative to green weights, dry weights, and crown diam- 
eters. Stubbendieck et al. (1992) stated that this species grows to 
60 cm tall. Therefore, the tallest samples for this study (52 cm) 
approached the maximum for this species. Crown diameters and 
plant heights were not as different nor as variable as green and 
dry weights for this species. The mean values for these variables 
were closer to the minimum than to the maximum values, and the 
coefficients of variation indicate that the sample represented 
many plants whose sizes were. close to the mean. The best predic- 
tion equation for black grama with variables selected for inclu- 
sion is: 

9 = 1.55 + 0.646 (green wt. g) 
R* = 0.976 Std. Error = 1.35 

The ratio of intercepted water to green weight and dry weight 
(Table 4) is high for black grama compared to other species. This 
is attributed to growth form and plant surface characteristics since 
black grama is ascending to decumbent, spreading, wiry, slender, 
woolly pubescent on lower internodes with the base swollen and 
woolly (Stubbendieck et al. 1992). 

Sideoats Grama 
Individual sideoats grama plants ranged from large to small 

(Table 2) relative to green weights, dry weights, and crown diame 
ters. Stubbendieck et al. (1992) stated that this species grows to 
100 cm in wet regions and Gay et al. (1980) gave 75 cm as its max- 
imum height in the Chihuahuan desert. Therefore, the tallest sam 
ples for this study (68 cm) approached the maximum for this 
species in the area where it was collected. Crown diameters and 
plant heights were not as different nor as variable as green and dry 
weights for this species. The mean values for green and dry 
weights were closer to the minimum than the maximum values, 
and the coefficients of variation indicate that the sample represent- 
ed many plant sizes. The mean values for crown diameter and plant 
height were about as close to the maximum as to the minimum val- 
ues, and coefficients of variation were not as high for these vari- 
ables as for green and dry weights. The best prediction equation for 
sideoats grama with variables selected for inclusion is: 

9 =-6.782 - 0.139 (green wt. g) 
+ 0.546 (dry wt. g) + 0.357 (diameter cm) 
+ 0.174 (height cm) 

R* = 0.964 Std. Error = 2.897 
The ratio of intercepted water to green weight and dry weight 

(Table 4) is low for sideoats grama compared to other grass 
species. This is attributed to growth form and plant surface char- 
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Table 2. Maximum, minimum, and mean values, and coefficiints of varia- 
tlon of intercepted water, green weighh dry weight, crown diameter, 
and plant beigbt of each species. 

Maximum Miuimu~ Mean Coefficient 
Value value value Variation 

(96) 

Russian thistle 
Intercepted 

Water weight(g) 
Green weight (g) 
Dry weight Cd 
Crown Diameter (cm) 
Height (cm) 

Black grama 
Intercepted 

Water weight(g) 
Green weight(g) 
Dry weight (8) 
Crown Diameter (cm) 
Height (cm) 

Sideoats grama 
Intercepted 

Water weight(g) 
Green weight(g) 
Dry weight Cd 
Crown Diameter (cm) 
Height (cm) 

Bush Muhly 
InterCepted 

Water weight (g) 
Green weight(g) 
Dry weight 63 
Crown Diameter (cm) 
Height (cm) 

Red threeawn 
Intercepted 

Water weight (g) 
Green Weight (g) 
Dry weight k) 
Crown Diameter (cm) 
Height (cm) 

Mess dtopseed 
Intercepted 

Water weight(g) 
Green weight (g) 
Dry weight (9) 
Crown Diameter (cm) 
Height (cm) 

Lehmann lovegrass 
Intercepted 

Water weight (g) 
Green weight(g) 
Dry weight (g) 
Crown Diameter (cm) 
Height (cm) 

Cane blneatem 
Intercepted 

Water weight (9) 
Green weight (g) 
Dry weight (15) 
Crown Diameter (cm) 
Height (cm) 

Broom snakeweed 
Intercepted 

Water weight (9) 
Green weight (g) 
Dry weight (g) 
Crown Dieter (cm) 
Height (cm) 

189 <l 22 141 
1,328 1 268 112 

363 2 68 115 
85 5 44 45 
68 3 39 51 

acteristics since sideoats grama has culms that are round and 
smooth, sheaths that are round and glabrous, and blades that are 
flat and linear (Stubbendieck et al. 1992). 

Bush Muhly 

28 3 10 59 
41 3 14 68 
44 3 13 68 

9 3 6 17 
52 22 34 18 

58 2 19 54 
150 5 58 57 
113 3 39 59 

24 5 13 31 
68 18 46 24 

118 2 24 115 
197 3 41 111 
158 3 35 107 

59 4 19 58 
52 19 35 26 

Individual bush muhly plants ranged from large to small (Table 
2) relative to green weights, dry weights, and crown diameters. 
Gay et al. (1980) stated that this species grows to 90 cm tall The 
tallest samples for this study (52 cm) were considerably less than 
the maximum for this species. Plant heights were not as different 
nor as variable as green and dry weights and crown diameters for 
this species. The mean values for green and dry weights and 
crown diameters were closer to the minimum than the maximum 
values, and the coefftcients of variation indicate that the sample 
represented many plant sizes. The mean for plant height was 
about as close to the maximum as to the minimum values, and 
coefficient of variation was not as high for this variable as for 
green and dry weights and crown diameter. The best prediction 
equation for bush muhly with variables selected for inclusion is: 

9 = -0.98 + 0.729 (dry wt. g) 
R* = 0.966 Std. Error = 7.30 

48 2 14 75 
101 2 23 88 

86 2 21 85 
18 4 10 40 
40 13 27 33 

The ratio of intercepted water to green weight and dry weight 
(Table 4) is low to moderate for bush muhly compared to other 
grass species. This is attributed to growth form and plant surface 
characteristics since bush muhly has cuhns that are spreading to 
ascending from a woody, knotty base, and blades that are flat, 
thin, acuminate, and scabrous (Stubbendieck et al. 1992). 

Red Threeawn 
14 3 18 13 

111 5 35 13 
% 4 29 74 
44 6 14 50 
70 12 46 30 

84 2 24 66 
307 5 83 79 
277 4 74 81 

29 4 13 54 
70 16 39 36 

191 5 54 83 
476 17 99 87 
454 6 88 97 

25 4 11 36 
111 55 81 15 

337 1 38 147 
836 2 200 131 
372 2 70 117 

60 4 27 59 
68 8 30 60 

Individual red threeawn plants ranged from large to small 
(Table 2) relative to green weights, dry weights, and crown diam- 
eters. Gay et al. (1980) stated that this species grows to 50 cm 
tall. The tallest samples for this study (40 cm) were less than the 
maximm for this species. Plant heights were not as different nor 
as variable as green and dry weights and crown diameters for this 
species. The mean values for green and dry weights and crown 
diameters were closer to the minimum than to the maximum val- 
ues, and the coefficients of variation indicate that the sample rep- 
resented many plant sizes. The mean for plant height was about 
as close to the maximum as to the minimum values, and coeffi- 
cient of variation was not as high for this variable as for green 
and dry weights and crown diameter. The best predication equa- 
tion for ted threeawn with variables selected for inclusion is: 

9 = -1.054 + 0.938 (green wt. g) 
+ 1.652 (dry wt. g) 

Rz = 0.975 Std. Error = 2.470 
The ratio of intercepted water to green weight and dry weight 

(Table 4) is moderate for red threeawn compared to other grass 
species. This is attributed to growth form and plant surface char- 
acteristics since red threeawn’s growth habit is cespitose or close- 
ly tufted and its sheaths are glabrous to weekly scabrous, and its 
blades are scabrous and mostly basal (Stubbendieck et al. 1992). 
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Fonrwing saltbush 
llltercepted 

Water weight (8) 417 7 60 110 
Green weight (9) 2,170 20 209 152 
Dry weight 64 1,200 13 120 149 
Crown Diameter (cm) 100 16 39 44 
Height (cm) 100 20 49 35 



Table 3. Correlation analysis @I - SO) for each species with interception 
beii the dependent variable. 

Variables 
Green Weight Dry Weight He&fit Diameter 

Species R2 t-value R* t-value R’ t-value Rz t-value 

Russian 0.71 
thistle 

Black 0.95 
grama 

Sideoats 0.80 
grama 

Bush 0.91 
mW 

cane 0.88 
bluestem 

Lehmann 0.86 
lovegrass 

Mesa 0.88 
droP=d 

Red 0.94 
threeawu 

Broom 0.59 
snakeweed 

Founving 0.94 
saltbush 

10.72 0.77 

31.05 0.90 

13.74 0.88 

22.28 0.93 

18.69 0.88 

17.41 0.86 

18.41 0.90 

28.62 0.96 

8.32 0.78 

28.63 0.95 

12.57 

21.03 

18.81 

26.01 

19.13 

17.02 

20.72 

0.33 4.82 0.36 5.14 

0.23 0.03 0.67 9.97 

0.27 3.88 0.56 7.91 

0.38 1.62 0.78 12.86 

0.20 0.91 0.85 16.73 

0.46 19.43 0.58 8.16 

0.34 0.84 0.65 10.26 

34.95 0.44 3.18 0.76 14.97 

13.42 

29.86 

0.49 6.76 0.53 7.35 

0.52 7.15 0.78 12.15 

Mesa Dropseed 
Individual mesa dropseed plants ranged from large to small 

(Table 2) relative to green weights, dry weights, and crown diam- 
eters. Gay et al. (1980) stated that this species grows to 75 cm 
tall. Therefore, the tallest samples for this study (70 cm) 
approached the maximum for this species. Plant heights were not 
as different nor as variable as green and dry weights and crown 
diameters for this species. The mean values for green and dry 
weights and crown diameters were closer to the minimum than to 
the maximum values, and the coefficients of variation indicate 
that the sample represented many plant sizes. The mean for plant 
height was closer to the maximum than to the minimum value, 
and coefficient of variation was not as high for this variable as for 
green and dry weights and crown diameter. The best prediction 
equation for mesa dropseed with variables selected for inclusion is: 

9 = -1.96 + 0.499 (dry wt. g) 
+ 0.406 (diameter cm) 

R2 = 0.953 Std. Error = 4.091 
The ratio of intercepted water to green weight and dry weight 

(Table 4) is moderate for mesa dropseed compared to other grass 
species. This is attributed to growth form and plant surface char- 
acteristics since mesa dropseed’s growth habit is tufted with 
smooth leaf sheaths and a relatively high ratio of stems to leaves 
(Gay et al. 1980). 

L44mauu Lovegrass 
Individual Lehmann lovegrass plants ranged from large to 

small (Table 2) relative to green weights, dry weights, and crown 
diameters. Gould (1975) stated that this species grows to 75 cm 
tall. Therefore, the tallest samples for this study (70 cm) 
approached the maximum for this species. Plant heights were not 
as different nor as variable as green and dry weights and crown 
diameters for this species. The mean values for green and dry 
weights, crown diameters, and plant heights were closer to the 

minimum than to the maximum values, and the coefficients of 
variation indicate that the sample represented many plant sizes. 
The coefficient of variation was not as high for Lehmann love- 
grass height as for green and dry weights and crown diameter. 
The best prediction equation for Lehmann lovegrass with vari- 
ables selected for inclusion is: 

9 = -3.38 + 0.205 (dry wt. g) 
+ 0.319 (height cm) 

R2 = 0.950 Std. Error = 5.10 
The ratio of intercepted water to green weight and dry weight 

(Table 4) was low for Lehmann lovegrass compared to other 
grass species. This is attributed to growth form and plant surface 
characteristics since Lehmann lovegrass’ branches are stiffly 
ascending to spreading, and its inllorescence is an open panicle 
(Gould 1975). 

Cane Bluestem 
Individual cane bluestem plants ranged from large to small 

(Table 2) relative to green weights, dry weights, and crown diam- 
eters. Gay et al. (1980) stated that this species grows to 120 cm 
tall. Therefore, the tallest samples for this study (111 cm) 
approached the maximum for this species. Plant heights were not 
as different nor as variable as green and dry weights and crown 
diameters for this species. The mean values for green and dry 
weights, crown diameters, and plant heights were closer to the 
minimum than to the maximum values, and the coefficients of 
variation indicate that the sample represented many plant sizes. 
The coefficient of variation was not as high for cane bluestem 
height as for green and dry weights and crown diameter. The best 
prediction equation for cane bluestem with variables selected for 
inclusion is: 

9 = 41.025 - 5.441 (green wt. g) 
+ 5.832 (dry wt. g) + 3.583 (diameter cm) 

R2 = 0.969 Std. Error = 11.45 
The ratio of intercepted water to green weight and dry weight 

(Table 4) was moderate for cane bluestem compared to ether 

Table 4. Ratio of intercepted water (g, to green weight (g), dry weigbt 
(p), crown diameter (cm), and plant height (cm) for each specks. 

Intercepted Intercepted Intercepted Intercepted 
Wate~/greell wateddry water/crown water/plant 

weight weight diameter height 
Species 

(g/g) (g/cm) 
Russian 0.08 0.57 

thistle 
Black gmma 
Sideoats 

grama 
Bush muhly 
Red threeawn 
Mesa 

(kQP=d 
LehmaM 

lovegmss 

CiUE 
bluestem 

Brwm 
snakeweed 

Fourwing 
saltbush 

0.76 0.79 1.72 0.30 
0.33 0.49 1.46 0.41 

0.60 0.70 0.79 0.69 
0.62 0.67 1.44 0.53 
0.51 0.61 1.28 0.39 

0.29 0.33 1.85 0.62 

0.55 0.61 4.92 0.67 

0.19 0.54 1.39 1.25 

0.29 0.50 0.65 1.22 
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grass species. This is attributed to growth form and plant surface 
characteristics since cane bluestem’s culms are often in large 
clumps. The cuhn nodes are bearded, but the leaves are essential- 
ly glabrous and linear (Gould 1975). 

For grass species, 2 of the 4 independent variables (green and 
dry weight) were the most highly correlated with the amount of 
intercepted water (Table 3). Plant height had the lowest correla- 
tion while diameter was intermittent. For any 1 independent vari- 
able, the R’values were not much different between species. T- 
values were high for green weight, dry weight, and diameter 
which indicates a high probability that 1 or more of the coeffi- 
cients is not zero. 

Broom Snakewed 
Individual broom snakeweed plants ranged from large to small 

(Table 2) relative to green weights, dry weights, crown diameters, 
and heights. Gay et al. (1980) stated that this species grows to 60 
cm tall. Therefore, the tallest samples for this study (68 cm) 
exceeded the maximum for this species. The mean values for 
green and dry weights, crown diameters, and plant heights were 
closer to the minimum than to the maximum values, and the coefr 
ficients of variation indicate that the sample represented many 
plant sizes. The coefficient of variation was not as high for broom 
snakeweed crown cover and height as for green and dry weights. 
The best prediction equation for broom snakeweed with the vari- 
ables selected for inclusion is: 

y = -2.645 + 0.594 (dry wt. g) 
R2 = 0.883 Std. Error = 26.310 

The ratio of intercepted water to green weight and dry weight 
(Table 4) was low for broom snakeweed compared to other plant 
species, except Russian thistle. This is attributed to growth form 
since broom snakeweed has erect linear leaves growing from 
erect stems (Stubbendieck et al. 1992). 

Fourwing Saltbush 
Individual fourwing saltbush plants ranged from large to small 

(Table 2) relative to green weights, dry weights, crown diameters, 
and heights. Gay et al. (1980) stated that this species grows to 
180 cm tall. Therefore, the tallest samples for this study (100 cm) 
were considerably less than the maximum for this species. Crown 
diameters and plant heights were not as variable as green and dry 
weights for this species. The mean values for green and dry 
weights, crown diameters, and plant heights were closer to the 
minimum than to the maximum values, and the coefficients of 
variation indicate that the sample represented many plant sizes. 
The best prediction equation for fourwing sahbush with variables 
selected for inclusion is: 

9 = -13.93 + 0.158 (green wt. g) 
+ 1 AM0 (diameter cm) 

R2 = 0.986 Std. Error = 11.42 
The ratio of intercepted water to green weight and dry weight 

(Table 4) was low for fourwing saltbush compared to other plant 
species, but higher than broom snakeweed. This is attributed to 
growth form since fourwing saltbush has oblong to obovate or 
lanceolate leaves with stems that are sulcate or rough, and pubes- 
cent when young (Stubbendieck et al. 1992). 

All of the independent variables associated with broom snake- 
weed had R2 values less than 0.800 (Table 3). Height was more 
highly correlated for broom snakeweed than any other species in 

the study except fourwing saltbush. T-values were high for all 
independent variables for both species. 

Species in all 3 plant groups (forb, grass, and shrub) had differ- 
ent variables included in the prediction equations. However, dry 
and green weight were the 2 variables that appear to have the 
strongest relationship with the amount of water intercepted. Of 
the 10 species evaluated, dry or green weights were part of all 
equations, and height was included in only 4 equations. Tremble 
(1983a) found green weight followed by crown area and stem dry 
weight to be the most important variables affecting interception 
by tat-bush (Flourensiu cemua DC). In a study on creosotebush 
(Lurrea tridentutu (D.C.) Cov.), Tromble (1983b) found green 
weight of leaves and leaf area were the 2 most highly correlated 
variables followed by dry weight of leaves, total shrub green 
weight, dry weight of stems, number of stems, crown cover, 
green weight of stems, and volume. Shrub height was not corre- 
lated with the amount of intercepted water. The weight of water 
intercepted per weight of green or dry plant weight appears to be 
a function of plant growth form and surface characteristics rather 
than seral position. 

Maximum potential interception capacity can now be calculat- 
ed for a plant community that includes these common species if 
plant sires and density are known for each species. 
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