shape and uniformity in several fruit
characters than do those of PMR 450.
Both varieties are earlier maturing and
more prolific than PMR 450 in Imperial
Valley. Campo produces a large percent-
age of size 36, round-oval melons well-
covered with round net and nearly free
from sutures. Jacumba produces a large
percentage of size 27 oval-shaped melons
well.covered with round net on the ribs.
The shallow, often bare sutures give the
fruit a striped appearance, as shown in
photo. The rind color of both varieties is
yellow-green at full slip turning vellow at
table maturity. The salmon-orange flesh
is thick and sweet with a mild, aromatic,
muskmelon flavor. Their rind hardness,
flesh frmness, and cavity dryness should
make Campo and Jacumba suitable for
long-distance shipping. The seeds of
Campo are typically yellow: those of
Jacumba are typically cream-celored but
occasionally a few vellow-seeded fruits
are present. The fruits of Campo should
be held at room temperature for three to
10 days and quick-chilled for ecating; Ja-
cumba fruits should be held at room tem-
perature for five to 15 days and quick-
chilled for eating.

Campo and Jacumba have performed
well in experimental early spring plant-
ings in Imperial and Palo Verde valleys
of California and at Yuma, Arizona. They
have not performed as well in the Lower
Rioe Grande Valley of Texas. Accordingly,
Campo and Jacumha are recommended
for trial in the early spring districts of
California and Arizona. bhut not in the
Lower Rio Grande Valley.

Obscrvations on the new varieties in
field plantings and recorded data on fruit
samples secured at four locations in the
early spring districts indicated that
Campo and Jacumba were equal or supe-
rior to the varieties PMR 45 and PMR
450 in most characters used to estimate
fruit quality (see table and photo com.
parisons). One hundred hill plots of
Campo and Jacumba were earlier. more
uniform, and more proliftc than PMR 450
in a trial grown hy the Arena Imperial
Company near Brawley, Imperial County,
during spring, 1964 (=ee photos).

G. W. Bohn is Research Pathologist,
CRD, ARS, U. 8. Department of Agri-
culture, La Jolla, California; G. N. Davis
is Professor of Vegetable Crops. Univer-
sity of California, Davis; R. E. Foster is
Horticulturist, Arizona Agricultural Ex-
periment Station, Mesa, Arizona: Thomas
W. Whitaker is Research Geneticist,
CRD, ARS, U. S. Department of Agricul-
ture, La folla, California,
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Watergrass Control
In Rice Fields

with

PROPANIL

and

ORDRAM

DEEP-WATER CULTIVATION has been
the only means of controlling water-
grass in California rice fields where con-
tinuous flooding is the prevailing cultural
practice. Hand weeding is uneconomical,
and mechanical cultivation under “up-
land” conditions (irrigated but not
flooded) does not produce enough rice to
meet California standards.

Even deep-water control {minimum, 6
inches} is not always successful, however.
Occasionally, grass grows where water is
inadequately supplied, or when water
temperature and soil fertility are such
that minimum water depth is ineffective.
Spring winds sometimes cause breaks in
the levees, draining large portions of the
ficld and allowing grass to survive. At
other limes, cool spring temperatures re-
duce rice seedling survival, and water
must be lowered for satisfactory stands.

Preliminary testing at the Rice Experi-
ment Station with 3, 4-dichloropropion

TABLE 1. ESTIMATED WATERGRASS CONTROL
AFTER PREFLOOD AND POSTEMERGENT
TREATMENTS WITH PROPANIL
AND ORDRAM IN 1943

. Application Rate Estimated watergrosst
Chemical o+ (doys) (b4} toer cant)

Days ofter flooding
42 57 T2 In

Control 76 79 B2 Té

Propanil + N Nt 2 a5
+ 33 0 1] 1 o
Ordram -1 58 47 453 63

21 17 1 4
13 ? 15 10

-1
-1

A L e O

* Flooded on May 28; 4 means days afer floading;
- meons doys kefore flooding.

tEstimated by severul obsarvers os @ percentage of
total stand.

1 Average af five repHeations.
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anilide {propanil, trade names: Stam F-34
and Rogue) applied as a postemergence
spray indicated that 2 or 3 lbs of active
material per acre controlled watergrass at
the two- or three-leaf stage with no dam-
age to the rice. To insure contact of the
spray with watergrass plants in this early
stage, water had to be removed irom the
rice field before spraying, and then re-
turned about 48 hours after spraying.
This was possible in very small test plots
or fields, where water could be removed
or added quickly, but it is not feasible for
large commercial fields where slow addi-
tion of water may result in germination
of new grass seed or loss of soil nitrogen.
Therefore, propanil was tested in 1962
and succeeding years using continuous
shallow water. In the same year, §.
Ethyl hexahydro-1 fi-azepine-l-carbeo-
thicate (trade name Ordram). a granular
material applied at the preflood stage was
tested at the Rice Experiment Station,
also using continuous shallow water,

In 1963 and 1964, control of watergrass
in plots treated with propanil and Ordram
under shallow-water conditions was eval-
uated by several observers. Results shown
in tables 1 and 2 indicate that although
evaluations vary with changes in num-
her of days after flooding, the chemicals
effectively decreased watergrass during
the growing period. Although observers
noted the greatest reduction of watergrass
when propanil was applied at a late date,
this treatment may not be the most eco-
nomical, Table 2 shows that in 1964 all
propanil treatments except at 29 days
greatly reduced watergrass. Treatment

1965
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If the 1950’s became known to California
rice growers as the years in which broad-
leaf weeds were finally controlled, then
the 1960's appear to be the years in which
grassy weeds—especially watergrass or
barnyard grass—might also be brought
under control with the use of selective
chemicals. Preliminary tests and observa-
tions described in this report indicate that
proponil, applied as a postemergence
spray, and Ordram, a granular material
applied at the preflood stage, may offer
good control of watergrass in California
rice fields which are continuously flooded

5000
gpropnnil 4 b 7A
Ordram 3 Ib./A
- - [} Propanil 6 ib.sa
~—
-_ln 40001 1
Ordram 2 b /A s
- ’
o ¢
— 30001 ’ .
Ll ’
- ’
pe -
LSD 2 -‘
2000 5% g
w KRl .. S S © Y | A —
1 Cantrol ”
- 1
o - 2
10001 5
»
»
o
-
0 Fi
1] 29 a7 51 59 79
flood Days after planting

APPLICATION TIME

Paddy rice yield in 1964 {14% moisture) when treated with Ordrom and
propanil at different times and rates for watergrass contral. Yield for plots
treated with 3 lbs per acre of Ordrom is the average of all 3-lb plots
treated one and eight days befare flooding. The 2 Ibs of Ordram were

during the growing season.

at 29 days and at 22 days (in 1963} was
purposely applied immediately after the
grass emerged from the water. At that
stage—even under shallow-water condi.
tions—an inadequate portion of the grass
was sprayed. Thus, while early spraying is
desirable 10 limit grass competition, the
contrel may be inadequate, Where water
is drained from the field, as is frequently
done in the southern United States, the
carlier dates may be satisfactory, how-
ever, this practice is not {ollowed in Cali-
fornia.

Preplant treatments of Ordram re-
sulted in low grass incidence, according
to observers, even at the early evaluation
dates, when rates of 3 lbs or more of the
active material were used per acre. Since
control was immediate upon flooding the
field, there was little difference in water-
grass incidence between early and late
observations. Naturally, evaluations of
propanil-sprayed plots, where weeds had
emerged, showed a much wider range of
difference between first and last observa-
tions.

Table 3 shows the yields from propanil-
sprayed plots for the years 1962, 1963,
and 1964. It must be remembered, how-
ever, that the goal was weed control rather
than maximum rice yield. Therefore,
yields from sprayed plots may not appear
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opplied one day before flooding.

to be extremely high until they are com-
pared with the nontreated check plot.
Also, these differences are the result of
weed control rather than the effect of pro-
panil on the rice, since fields sprayed with
propanil when watergrass or other weeds
were not a problem showed no significant
increase in yield over the nontreated con-
trol. The visual evaluations of too-early
spraying and the yield data for 1963 and
1964 alse indicate the reduced yields
{rom these too-early sprays. However, the
hest yields were realized from the sprays
during the early tillering stage of rice
(37 days in 1964) when grass was con.
trolled before competition had adversely
affected the rice. Furthermare, although
the differences were slight, yields were
higher in 1962 and 1964 with the 6-1b
rate of application than with the 4-1b rate.

Increased yields from all the plots in all
three years were economically sound—
considering the current cost of the chemi-
cal and the current price received for rice,

Table 4 shows the yields of Ordram-
treated plots from 1962 to 1964, Since
this material had been tested previously at
the pre-flood stage, the differences noted
in the table are due basically to rate of
application. Good increases in yield were
ohtained throughout the three years of
testing as compared with the nontreated

19465

control. It can also be noted in all three
years that 3 lbs of Ordram (active ma-
terial} were as effective as the higher
rates—with field variations accounting
for whatever slight differences occurred.
No adverse effeet on the rice was ohserved
even at the high rate of 12 lbs per acre.
Rates of less than 3 lbs did not give as
good contrel in 1963 or 1964.

In 1964, applications of Ordram were
made more than one week before flooding

TABLE 2. ESTIMATED WATERGRASS CONTROL
AFTER PREFLOOD AND POSTEMERGENT
TREATMENTS WITH PROPANIL AND
ORDRAM [N 1944

N Applicotion  Rate
Chemical time* (days} {Ib/A)

Estimated [per cent)
wotergrosst
(Days after Aooding)
6 86 97 104

Cantrol .. . 5 85 ®M0 #
Propanil 29 4 751 55 70 75
+ 37 4 8 55 60 50
+ 37 ] 45 30 50 25
+ 51 4 70 &0 45 135
+ 51 6 40 35 20 20
+ 5% [ 55 43 30 15
+ 79 [ 100 80 0 30
Ordram - B 3 20 10 10 10
- B 3 15 10 e 5
-1 3 15 10 1w 5
-1 2 50 50 40 35

* Fooded on April 21; 4+ means days after fleading;
— maans days befors flooding.

1 Sstmcned by two ohusrvers os percantage of total
stond,

t Average of four replicatiom,

n



to see if the material would be lost under
these conditions. No significant difference
was found between these plots and the
plots to which Ordram was applied only
one day before flooding. Observations
made on these plots did indicate that
incorporation of this material by light
harrowing gave slightly better control.
Previous research indicates that light
rains moistening this material prior to

each cwt per acre of extraneous material
harvested with the rice will cost the rice
grower about 90 cents. Reducing these
costs is an additional advantage along
with the increased rice yield.

TABLE 5. CORRELATION BETWEEN MNUMBER OF
PANICLES AND YIELD OF RICE FOLLOWING
TREATMENT IN 1964 WITH PROPANIL AND

ORDRAM FOR WATERGRASS CONTROL

Recent field experiments indicate that
commercial preparations of the nucleo-
polyhedrasis virus of Heliothis zea and the
bacterivm, Bacillus thuringiensis Betliner,
offer much promise for effective and selec-
tive control of early instar bollworms on
cotton.

Appli-

Application  cation Panicles Yiald

M : : Chemical .} per
sml' mcorpor'anon might cz:tuse a loss of time* {days) I::;; @5ty (1b/A)
active material. However, in these tests,
Ord lways applied on dry soil Gontrol - ’ 2 1,830
rdram ‘?as a ¥s app . ry Y Propunil +29 4 <t} 3,100
and no rain fell between the time of appli- +37 4 47 3,500
cation and flooding. 437 ] 42 4220
+51 4 52 2,960
-+ 51 ] As 3,520
TABLE 3. YIELD OF RICE, WEED SEEDS AND 139 p w0 2920
DEERIS FROM PLOTS SPRAYED WITH PROPANIL 179 p 28 2.400
AT TWO RATES TO CONTROL WATERGRASS ond o s p 4'600
. Yislds {Ibs/ A} frem plots sprayed ram y
*P'?llm' with propanil et: “? : x ::::
1on -
Yoor after “b/\:, " s M‘:. 3 -1 2 24 3,940
ﬂm:}g Paddy*  THd<  Paddy 040
rice ., Fice . ¢ Corralation coefficiant, B2—significont at 1%; +
and debris and debris days after flooding; — means days befors flood-
1962 35 3,000%* 3,430 ] ing. I
Control 00 000 ... 8O0 t Four replications.
ontre t Not incorporated, remaining Ordrom treatmants
1953 22 3070 190 incorporated by harrowlng.
s e 2,820 70
Control 2,540 250 2,540 260 . ) .
964 29 a100c 20 . Effects on yield due to different appli-
37 3,500t 280 4220 300 cation rates and timing of chemical con-
3 e 0 . 2 trol can be indicated by a count of rice
® T 200 wo  panicles. Correlation of total yield and

Control 1,830 k) 1,830 k1]

® Ibs per ocre
** Significantly higher than untrsated control at 19,

TABLE 4. YIELD OF RICE, WEED SEEDS, AND
DEBRIS FROM PLOTS TREATED WITH ORDRAM
TO COMTROL WATERGRASS

Applica- Weed
Yeor Ovdrom tion ba:iort Paddy rice seods
{Ib/ A} flooding {Ib/A) and
(days) debris
19622 3 1 4,600
é 1 4,670
Control 4,120 .
19631 1 Va 3,140 190
k| 1% 3.470%* 140
5 Vo 3,350~ 140
Control 2,540 2460
19641 2 1 39400 270
3 8 4,600 * 160
3 a3 4,820 140
3 1 4,540 140
12 1 4,780"" 170
Control - 1,830 330

» Liquid EC & [b/gal.

1 5% gronular; applied with o ground-operated
Gandy.

$ Mot incorporated into soil; rest in 1963 nnd 1944
incorporated with horrow,

¢ Significantly higher then contrel at 5%.

** Significamly higher than control at 1%.

Tables 3 and 4 show the amount of
weed seed, mostly watergrass, and debris
{straw, chaff, etc.) compared with the
yields of paddy rice. In some years the
differences found between yield of such
material from treated and nontreated
plots may be nearly 200 Ibs per acre. If
we assume that it costs 50 cents per cwt
for harvesting, 25 cents per cwt for dry-
ing, and 15 cents per cwt for storage,
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number of panicles per 2 sq it gave the
highly significant positive correlation of
0.82, shown in table 5. In all cases, re-
gardless of rate and timing of propanil
application, both total yield and the num.
ber of panicles per 2 sq ft were higher
in the sprayed plots than in control plots.
The greatest reduction of panicle num-
hers occurred when the watergrass was
allowed to compete with rice for 79 days.
All the plots treated with 3 Ibs of Ordram
per acre produced much greater numbers
of panicles than did the 2-lb-per-acre
treatment and the check—indicating
again that early elimination of watergrass
competition allows more panicle develop-
ment.

Whether a grower chooses to use pro-
panil as a postemergence spray over shal-
low water in fields already infested with
watergrass or to use Ordram as a granu-
lar preflood material to control grass
before it can become established, current
recommendations on the manufacturer’s
label and those made by University of
California should be foliowed.

K. E. Mueller, formerly Superintend-
ent, Rice Experiment Station, Biggs, is
now Director, Field Triel Farm and Re-
search Center, Khuzenston, Iran (Dez
Piot Irrigation Project). E. A. Oelke is
Assistant Agronomist, University of Cali-
fornia, Rice Experiment Station, Biggs.

HE BoLLwoRM, Heliothis zea (Bod-

die), is a frequent pest of cotton in
California, For nearly 20 years, it was
effectively controlled with DDT and cer-
tain other chlorinated hvdrocarbon insec-
ticides. However, a build-up of resistance
to DDT in recent years, has caused in-
creasing control difficulties. Furthermore,
severe use limitations have been placed
on DDT and related materials, because
they pose a contamination threat if they
drift to crops adjoining cotion.

Control Materials

The need for improved control methods
has resulted in an intensive research pro-
gram now in progress to investigate the
possibility of developing highly effective
and selective control procedures against
this pest. In 1964, cooperative field
studies were conducted to determine the
eflectiveness of field applications of the
nucleopolyhedrosis virus of H. zea and the
bacterium, Bacillus thuringiensis Ber-
liner, at different concentrations and to
compare these materials with candidate
experimental chemical compounds and
with a recommended chemical insecti-
cide. Materials used in the test were:
Biotrol VHZ, a preparation of the nucleo-
polyhedrosis virus of H. zea; Thuricide
90T, a concentrated spore preparation of
B. thuringiensis; Azodrin (crotonamide,
3 hydroxy-N-methyl-cis-dimethyl phos-
phate) ; Nia 10242 (2,2-dimethyl-2,-3-
dihydro benzo furanyl.7 N-methylcar-
bamate) ; and carbaryl, a carbamate
insecticide currently recommended for
bellworm control.

Field experimenta

Three field experiments were con-
ducted in Kern County to test the value
of the various materials when applied as
sprays against populations of early instar
{small} bollworms. The sprays were ap-
plied with a high-clearance, eight-row
ground sprayer, utilizing five nozzles per
row. The rate of application of dilute
spray was 28 gallons per acre.

To thoroughly test the materials, severe
bollworm infestations were created by
augmenting the natural populations with





