potential of Vydate (S-methyl 1-{dimeth-
ylearbamoyl) - & - [ (methylcarbamoyl)
oxy Jthioformimidate) for control of this
pest on established plants, foliar applica-
tions of the material were made on the in-
fected melons. Vydate is an experimental
insecticide-nematicide which has demon-
strated the capacity to be translocated
downward when applied to plant foliage
and in certain instances controls nema-
todes attacking roots. This is one of only
two compounds now recognized which
has that type of activity, and both are in
the experimental stages of development.

Plot size was a single row 125 {t in
length; each treatment was replicated
four times. Treatments were: (1) Vydate
foliar sprays and (2) untreated check.
Vydate was applied by hand sprayer three
times. The first spray was applied when
plants were in first or second true-leaf on
Marck 12 (4# ai/100 gal H.Q sprayed
to run-off}, The second application was
on March 25, and the third on April 17.
The Vydate was reduced to 2# ai/100 gal
water in the second and third sprays, The
melon variety was Top Mart, and cultural
practices within the test area were those
of the growers. On June 21, the experi-
ment was terminated and ten plants were
selected at random {rom each plot, The
root systems were dug and rated for nema-
tode galling. I{ no nematodes were present
a zero rating was given, and if 1009 of
the roots on a given plant were galled, a
rating of five was given, The results of
the gall rating are presented in the 1able.

The data demonstrate that the foliar
Vydate sprays reduced the incidence of
root-knet galling on the mature plants.
In addition, the protection to the plants
was definitely reflected in plant size and
stand at the end of the prowing season,
Plants sprayed with the Vydate covered
the beds and those in the check plots were
small and irregular in size and produced
few marketable melons. This report dem-
onstrates that Vydate will retard and pre-
vent nematode attack on established can-
taloupe plants but this conclusion should
not be construed to mean that the authors
suggest such a contre] measure in lieu of
proper preplant treatments, llsing sys-
temic nematicides shows considerable
promise but many avenues must be in-
vestigated before it can be suggested for
grower usage.

]. D. Radewald is Extension Nematol-
ogist, and F. Shibuye is Research Staff
Assaciate, Cooperative Extension Service,
University of Caltifornia, Riverside, . G.
Kontexis 1s Faerm Advisor, Imperial
County.
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SURFACE

RUNOFF IN

DAIRIES

A. C. CHANG

K., AREF

D. C. BAIER

Hydrologic analysis indicated that surface runoff from manure accumulated in dairy
areas would not accur very frequentiy in southern California. This was verified by a
field test using simulated rainfall. Hydrologic data collected in this experiment were
used to establish the runoff-rainfall relationship for the Chino-Corona dairy preserve.
Though the amaunt of runoff may not be large, the high mineral and organic carbon
contents of manured runoff is detrimental to the water quality of receiving streams.
The high salinity and low nutrient content would make its possible beneficial use on
cropland seem doubtful. In wet years, the disposal of salt-laden wastewater could
become a problem. Holding ponds and retention structures for surface runoff merely
prevent it temporarily from entering the receiving water.

SL-‘RI-‘,-\(:E RUNOFF from livestock-man-
ured areas usually carries a high
waler pollution potential, Researchers in
Texas, Nebraska, and Kansas have char-
acterized the surface runoff from becf
cattle feediots by its high biochemical
oxygen demand, nulrient contents, and
mincra] constituents. Although dairies
differ from feedlots in feed rations, ani-
mal stocking rate, elc., runoff from dairies
is not expected to differ much {rom that
of [eedlots. In an area with a heavy con-
centration of livestock, such as the Chine-
Corona dairy preserve in southern Cali-
fornia, manure-laden runoff could be a
signtficant portion of the total surface
runoft of the watershed and could de-
grade the quality of the receiving stream.
This study was an attemnpt to determine
the hydrologic and water quality char-
acteristics of surface runoff from this
area.

Rainfall simulation

A pre-experiment hydrologic analysis
was conducted to determine the precipita-
tion pattern of the study area. Data used
for this analysis were obtained from a
gauging station of the San Bernardino
County Flood Control District, located at
lat, 34958, long. 117°36’, with continu-
ing record dated back to 1940. The result
indicated that the annual rainfall at the
dairy area ranged [rom 3.98 inches to

27.66 inches, with annual average of
11.07 inches, A 23-hour storm recurring
at ten-year intervals preduces 3.95 inches
of rain. Further analysis of the magni-
tude and distribution pattern of daily
rainfall indicated that precipitation was
infrequent, In the past 32 years (1930-
1972), recorded daily rainfall for 97.8¢%
of the days was less than 0.5 inches, and
vonsiderable time would have to clapse to
accumufate enough runoff data for anal-
ysis.

Instead of waiting for runoff-generat-
ing storms, researchers simulated preci-
pitation on the surface of dairy corrals
where animals are confined. A simple
rainfall simutator was fabricated by using
2-inch OD schedule 40 PVC pipe with
spraying nozzles on 8-inch risers spaced
5 1t apart, It produced simulated rainfall
with intensity ranging from 0.5 inches
per hour, to 2.50 inches per hour, at a
uniformity coefficient ranging frem 81
to 96 (uniformity coefficient of a perfect
distribution pattern is 100). It covered a
strip of corral surface 15 ft wide and 200
ft long. In comparison with natural rain-
fall, the simulated rainfall had two short-
comings. First, the simulated raindrops
did not travel sufficient distance to reach
the terminal velocity of natural raindrops,
so they did not have the impact momen-
tum of natural raindrops when they
reached the ground. Second, with the non-
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rotating spraying nozzles water drops
tended to fall on the same spot each time.

In natural rainfall, water lalling on the
ground surface is only slightly contami.
nated, However, this is not true of simu-
lated rainfalls using well water, But after
a comparison of the quality of water used
and runoff collected, it was coneluded
that runoff water was so contaminated
that the amount of minerals in the ground-
water would not seriously affect the result,

(n cach simulation, the device was set
up at a dairy with a 3.29 ground slope.
The overland flow from the test area was
measured hy a precalibrated V-notch
weir, Water samples were taken at the
same tine and returned to the laboratory
for water quality analysis,

Characteristics of runoff

The hydrologic characteristics of each
delivered precipitation and its resultant
runoff are summarized in table 1. In this
tahle, the waste accumulation condition
was described by the number of days after
corral cleaning, on the assumption that the
longer after cleaning that the runoff was
measured, the more waste would have ac-
cumulated on the ground. Under the ex-
perimental conditions, it appeared that
daily rainfall of less than 1 inch hardly
caused any surface runoff, Comparing it
to the result of pre-experiment hydrolegic
analysis, the intensity of delivered rainfall
always approached the maximum possible
rainfall intensity of the given daily rain-
fall. For an equal amount of precipita-
tion, higher-intensity storms tend 1o pro-
duce more runoff. Based on these tests,

surface runoff varted from 3% 10 89%
of the precipitation, depending on the
amount of rainfall. The data were fitted
by lincar regression to estimate the per.
eent of runoff resulting {rom a given rain.
fall (see graph 1). The cstimation of sur-
face runofl by this equation closcly
matched with the result of an EPA-recom-
mended method that

_(P-0.352)"
P+ 141

where ) =surface runoff (inches) and
I’ = precipitation (inches).

Since most figures for daily rainfall
recorded in the past were less than 0.5
inches, surface runofl from dairy corrals
obviousty did not occur often in this re-
gion. A 24-hr storm with a ten-year re-
currence interval would have an esti-
mated 729 runoff. The waste accumula-
tion and rainfall intensity did not seem
to have significant influence on runoff
when moisture content of the accumu-
lated wastes was between 15-30%% on a
dry weight basis.

Using the runoff-precipitation relation.
ship established in graph 1 and assuming
no significant loss through infiltration,
annual surlace runoff was estimated by
the daily precipitation data (graph 2).
The annual runoff from a manured sur-
face can be estimated by annual precip-
itation. For an average year when precip-
itation amounts to 11.7 inches, expected
annnal runoff would be 3.6 inches. This
information would be helpful in design-
ing surface runoff control structures for
dairies.

Water quality

Surface runoff was high in water pol-
lution potential {table 2). The result is in
general agreement with findings of other
researchers, [t can be categorized by high
mineral and high erganic carbon content,
which makes it unsuitable {or direct dis-
charging into a surface stream. Judging
from the high electric conductance and
monovalent cations, it would not even
meet the quality requirement for irriga-
tion. Although the loss of dissolved min-
erals to surface runoff was significant, the
transport of suspended solids by overland
flow did not appear to he a serious prob-
lem on midly-sloped land. Comparing
with studies of other researchers, where
slopes were steeper, precipitation higher,
and the rainy season longer, the sus-
pended solids in the surface runoff were
significantly less. Overland flow traveling
a long distance tends to form channels;
this channelled flow with higher velocity
would transport larger amounts of loosely-
packed wastes, Under experimental con-
ditions, ne channel was formed, This
feads to the conclusion that a well-sloped
corral surface would minimize the loss of
suspended material through runoff,

A. C. Chang is Agricultural Engineer,
Department of Soil Science and Agricul-
tural Engincering, University of Califor-
nig, Riverside; K. Aref is Environmental
Quality Specialist, California State Water
Resources Control Board, Sacramento;
and D). C. Baier is Water Quality Manage-
ment Consultant, Woodland, California.

TABLE 1. SUMMARY GF RAINFALL AND RUNOFF GRAPH 1. PREDICTION OF SURFACE RUNGFF BY PRECIPITATION

. a RAver, ipitati
Rain No. precﬁggt;tion ]nl:nasli:fy E;grg[:z;g; Surface runoff Corral conditions E 100+— =808 + 19.23 X .
-3
Inches Inches Inches inches o precipitation cc?r:,;scfn:::l;ng ;z( *r o °
1 1.08 0,86 0.61 0.25 23 8 % 60
2 1.02 0,42 0.28 0.27 26 13 =
3 0.92 0.44 0.82 0.03 k| 22 v 40—
4 0.29 0.35 - 0 ] 26 2
5 1.57 D.81 1.57 0 0 9 x® 20—
6 413 2.10 0,86 2.57 62 87 L |
7 0.77 155 - 0 0 uz o YT T, 3 P P
g 4.25 1.89 0.20 .80 89 1 DAILY RAINFALL linches)
9 4.99 1.81 1.05 3.87 78 a
10 3.45 1.40 0.84 1.97 71 15 GRAPH 2. ESTIMATED ANNUAL RUNOFF ¥3, ANNUAL PRECIPITATIOM
14 T T | E— :
TABLE 2. WATER QUALITY ANALYSIS OF SURFACE RUNOFF—RAIN NO. 6 P P -
. B CHIND - CORONA DAIRIES
Chemical Anlons Catlons S0 RUNOFF : 055 » RAINFALL- 2.7
Times pH  EC. ol Total o een " - - " o= .ol
solids nitrogem 4omang  HEO NO-N I NHoN Na© K ca Mgl & B )
# d i Fd
minutes mmha/em % mg/l mg/l mg/1 mg/1 €
a5 9.2 146 1.45% 154 4413 2267 1.1 1074 26,6 875 1540 1000 115 f af-
6% 9.0 7.0 0.71 88 2625 1303 1.0 953 17.5 413 450 625 53 z
95 8.9 58 0.53 66 2130 1126 1.2 929 I6.1 275 500 400 45 E ’2'—
115 89 5.4 084 78 2282 1216 0.4 740 188 325 €00 400 a5 L o A
o s T TG 5 20
* Minutes after rain started. Runoff started at time 30. Rain stopped at time 108. ANNUAL RAINFALL [inches)
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