





This is expressed mathematically as
follows:

3)

Potential water (mm) = Rainfall (mm) +
[Runoff: crop-growing ratio
» runoff (mm)].

Table 1 shows the monthly potential
water available for plant growth from
each of the test areas.

The average forage yields for 1974
(Table 2) did not differ statistically
among all treatments because of the
uncertain effect of the residual soil
water remaining after sprinkle irriga-
gation of all plots. The forage yield
differences between and within the
1975 and 1976 seasons, when the plant
growth was totally dependent upon
natural rainfall, were significant (P =
.05). Contrasting production in 1976
with that of 1975 indicated that pro-
duction increased with time as stands
became more established. Yields of the
best 1975 plots from waxed runoff
arcas increased slightly, if at all, in
1976. This suggested that these grass
stands were already in equilibrium with
the climatic and soil factors by the end
of 1975. In 1976, yields from plots with
larger runoff ratios in the bare and
grassed runoft areas increased 2 to 2.5
times over that found in 1975. With an
equal amount of rain and less calculated
total runoff, this increase might be
attributable to the runoff penetrating
deeper into the soil profile, or to the age
of the stand. Yields were almost five
times greater for plots receiving runoff
water from waxed areas than those for
the control for the 2:1 ratio of runoft:
crop area treatment on the complete
system unit area basis. Forage yields
for plots from the waxed runoff areas

sometimes decreased as the ratios of

treatment: crop growing area increased
from 2:1 to 3:1. Possibly this was a

Table 2. Average forage yield (kg/ha) from plots as affected by the size of the runoft area and soil

surface treatments.

Eunofffcmp

Runoff areas

growing area

Year ratio Waxed Bare soil Grass
1974 0:1 = = = = 961 961)
1:1 954! (1909)* 623 (1246) 534 (1068)
2:1 646 (1932) 588 (1755) 401 (1203)
31 284 (1136) 560 (2338) 273 (1093)
1975 0:1 == i = = 186 (186d)d*
1:1 666 (1333)bc 268 (536)d 216 (433)d
2:1 973 (2920)a 227 (683)cd 140 (421)d
3:1 484 (1939)b 237 (949)b 123 (494)d
1976 0:1 e = = = 227 (227)e
1:1 771 (1543)c 493 (986)cde 292 (583)de
2:1 998 (2993)a 539 (1616)c n (951)cde
3:1 650 (2602)a 553 (2211)b 327 (1308)cd
"Yield expressed tor total area including crop-growing area and runoft area.
“ Yield expressed only for the crop-growing area.
“Means within a vear followed by similar letters are not significantly different (P = 0.03). Yields of 1974 ure shown
for comparison with following year. Statistical ditferences in 1974 water and rainfall cannot be determined

because data applied is 4 combination of unmeasured irrigation,

chance result of some undetermined
nutritional deficiency or of leaching of
the existing nutrients by the increased
walter.

Dividing the average yield of each
plot (Table 2) by the potential available
water for each treatment, the average
yield of blue panicgrass herbage per
millimeter of water was 1 to 3 kg/ha for
waxed runoff areas and | to 2 kg/ha per
millimeter of water for the bare soil
runoff areas for 1975. The only source
of water was precipitation and runoff
during this year. Variation in water-use
efficiency among plots for the size and
types of the runoff areas could be
related to the different depths of soil
water storage between treatments and
to plant responses to varying degrees of
drought. Maximum runoff would result
in proportionately less surface evapora-
tion and more evapotranspiration from
plants, as compared with crop-growing
areas receiving no runoff water. Plant

Fig. 2. Stand of blue panicgrass in a 1:1 runoff to cropping area plot on August 6, 1976. Within
2 weeks, this plot produced more than 1,500 kglha of ovendry forage.
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responses to drought might also be a
factor if prolonged desiccation caused
irreplaceable loss of photosynthetic
tissue, thereby resulting in a less
capable system to manufacture dry
matter.

Our results compared favorably with
some other studies of irrigated blue
panicgrass. Erie et al. (1965) reported
an average seasonal consumptive use of
1,328 mm (52.3 inches) with 630 mm
(24.8 inches) of the water being used
during July, August, and September.
Their yields for a 2-year study were
7,160 kg/ha (6,378 Ib/acre) the first
year and 3,775 kg/ha (3,362 Ib/acre)
the second year for an average yield of
5.4 and 2.8 kg/ha per millimeter of
water for the 2 years, respectively.!
The application of additional water by
water-harvesting techniques permits a
water-use efficiency of the same order
of magnitude as that for irrigated blue
panicgrass.

Summary and Conclusions

A 3-year study was conducted to
evaluate the possibility of increasing
forage production by increasing the
available water for plant growth by
runoff farming (water-harvesting) tech-
niques. Although the study was con-
ducted on soil not generally suited for
optimum growth, our results indicated
that average per hectare yield was about
five times greater than the control foran
area receiving less than 130 mm (5.1
inches) of precipitation during the
growing season. These results are
significant, since two-thirds of the area

! Personal communicationwith L. J, Eric ofunpublished
data.
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was used only for collecting water and
did not contribute any forage. Addi-
tional studies are needed to further
evaluate different types of runoff treat-
ments and grasses and to develop
methods for managing this type of
system for optimum forage production.

Literature Cited

Box, T. W. 1974. Increasing red meat from
rangeland through improved range manage-
ment practices. J. Range Manage. 27:333-336.

Cooley, K. R., A. R. Dedrick, and G. W.
Frasier. 1975. Water harvesting: state of the
art. p. 1-20. In: Proceedings of the Watershed
Management Symposium, Amer. Soc. Civil
Eng. (Irrig. and Drain. Div.), Logan, Utah,

Aug. 11-13, 1975.

Erie, L. J., O. F. French, and K. Harris. 1965.
Consumptive use of water by crops in Arizona.
P. 24-25. Arizona Agr. Exp. Sta. Tech. Bull.
169.

Evans, C. E., D. A. Woolhiser, and F. Rauzi.
1975. Opportunity for harvesting water from
and along highways in rangeland areas of
Wyoming. p. 293-301. In: G. W. Frasier (Ed.)
Proceedings of the Water Harvesting Sympo-
sium, Phoenix, Ariz., Mar. 26-28, 1974.
ARS. W-22.

Evenari, M. L., L. Shanan, N. Tadmor, and
Y. Aharoni. 1961. Ancient agriculture in the
Negev. Science 133:979-996.

Fink, D. H., K. R. Cooley, and G. W. Frasier.
1973. Wax-treated soils for harvesting water.
J. Range Manage. 26:376-398.

Frasier, G. W. 1975. Water harvesting for live-
stock, wildlife, and domestic use. p. 40-49.

In: G. W. Frasier (Ed.) Proceedings of the
Water Harvesting Symposium, Phoenix, Ariz.,
Mar. 26-28, 1974. ARS W-22.

Long, R. W. 1974. Future of rangelands in the
United States. J. Range Manage. 27:253-255.

Martin, S. C., and D. R. Cable. 1975. High-
lights of research on the Santa Rita experi-
mental range. p. 51-57. In: Arid Shrublands—
Proceedings of the Third Workshop of the
U.S./Australia Rangelands Panel, Tucson,
Ariz., Mar. 26-Apr. 5, 1973.

Smith, R. E., and H. A. Schreiber. 1974. Point
processes of seasonal thunderstorm rainfall 2.
Rainfall depth probabilities. Water Resour.
Res. 10(3):418-423.

Wright, L. N. 1962. Effects of management
practices in forage yield and percent protein in
blue panicgrass, Panicum antidotale Retz.
Agron. J. 54:413-416.



