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OBJECTIVES AND EXPERIMENTS CONDUCTED BY LOCATION TO ACCOMPLISH OBJECTIVES:
Ob jective |

To evaluate experimental cultivars In cooperation with public and private
plant breeders for the purpose of new variety development, the following
statewide uniform evaluation tests were conducted.

Very Early Maturity Group - Two uniform tests were conducted; at the Lauppe
Ranch (Natomas District, Sutter County) and the Paulus Ranch (San Joaquin
County). One similar test was conducted by the plant breeders on the Rice
Experiment Station (Biggs, Butte County). Twenty-three advanced breeding
| ines (two proprietary) and six varietal standards were included in the off-
station tests.

Early Maturity Group = Four uniform tests were conducted; at the Wylle Ranch
(Glenn County), Geer and Son (District 108, Yolo County), the Mohammed Ranch
(District 10, Yuba County) and Britz, Inc. (Fresno County). One similar
test was conducted by the plant breeders on the Rice Experiment Station
(Biggs, Butte County). Twenty experimental |ines and elight commercially
available varieties were Included in each of the four off=-station tests.

Late Maturity Group - Two tests were conducted; one at the Dennis Ranch
(Colusa County) and a second at the Shannon Ranch (Sutter County). One test
was conducted by the plant breeders on the Rice Experiment Station (Biggs,
Butte County).  Twenty advanced breeding |ines and four commercially avall=-
able varieties were tested at all locations.
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Short and Medium Grain Special Tests - Two tests were conducted; one on the
Erdman Ranch (Colusa County) and a second by the plant breeders on the Rice
Experiment Station (Biggs, Butte County). These tests provide a preliminary
screen for selecting superior |ines for further testing in the statewide
trials. Twenty-one experimental |ines and four commerclal ly available var-
leties were tested at both locations.

Objective 11

To provide research on new and Improved cultural practices, several experi-
ments were conducted.

Water Management — A continuing study, funded In part by the UC IPM Program,
was conducted in Sutter County. The purpose of this study was to determine
the Impact of a number of methods of water management during stand estab-
[ Tshment on rice growth and the interaction with weeds, Insects, diseases
and mosqulitoes. A brief summary of this project Is included here because
Rice Research Board funds supported the project with equipment and some
labor.

Fertility Management - Nine studies comparing the response of several new
varieties to nitrogen were conducted on growers' farms and at +the Rice
Experiment Station, Biggs. Three of the largest studies with six varieties
and nine N rates will be reported in the RES annual report. Several smaller
studies are reported herein. v

Effect of Bti on Rice - A study was carried out in Sutter County to deter-
mine the effect on rice yield of Btl (Bacillus thurengesis) used as a

mosquito larvacide.

Objective 111

This project maintained an equipment pool to provide service to other prin=
cipal investigators funded by the Rice Research Board.

SUMMARY OF 1987 RESEARCH OBJECTIVES:
Objective | - Rice Varieties
Statewide Uniform Evaluation of Advanced Breeding Lines

Nine wuniform +trials were conducted in the locations and maturity groups
described previously in this report and at four additlonal locations by the
rice plant breeders on the Rice Experiment Station. Several of the experi-
mental Iines had been tested in prior years. Seed for these tests was
provided by +the Rice Experiment Station, or in the case of proprietary
cultivars, by their respective owners. The following analysis and tables
are reported for over location averages for each group of tests (maturity,
grain type). An Agronomy Progress Report, +to be published later, wil|
provide the results at each location.
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Summary of the Very Early Tests (less than 90 days to 50% heading at Biggs)

Twenty=six cultivars were compared In three very early tests. Commercial
standards at all locations included Calmochi=101, M-102, M-202, M-101 and M-
201, Valenclia 87 and two proprietary |ines were added to the on-farm sites
for a total of 29 entries.

Table 1 shows the averages comparing the agronomic performance of several
characters for the 26 entrles common to all locations. Calmochi 101 and M-
102 were the leading entries In yleld among commercially avallable varieties
with M-202 and M-101 significantly lower. 85-y-136, a leading short grain
candidate variety yielded similarly to M-202. In the two off-station tests,
Valencla 87 ranked 24th of 29 entries, significantly below 85-y=-136.

Summary of the Early Tests (90-97 days to 50% heading at Biggs)

Twenty exper Imental |ines and eight commercially avalilable varieties Includ-
Ing Calmochi-101, L-202, M-101, M-102, M-201, M-202, S-201 and Valencia 87
were tested at the four on-farm locations. Twenty-six total entries were
tested.

The five location summary for agronomic performance is shown In Table 2 for
the 26 entries common to all locatlons. Among commerclal varieties M-102
and M-202 showed significantly higher yields. $-201, M-101 and L-202 yield-
ed intermediate to the two highest ylelding varieties but were significantly
higher than M-201. M-201 ranked 25th of 26 in yield, most |likely because of
cold-induced sterility, a characteristic of the 1987 rice growing season.
In the four off-station sites (Table 3) Calmochi-101 ranked significantly
higher In yield than all other entries (including experimentals not shown in
Table 3) probably because of its superior resistance to cold Induced steri-
I Tty. Valencia 87 ranked above M-201 In these tests, but below all other
commercial varieties. 86-y-136, a very advanced short grain l|ine, ranked
18th overall (Table 2) but 7th compared to commercial varieties in the of f-
station tests (Table 3).

Summary of the Intermediate and Late Rice Variety Tests (more than 97 days
to 50% heading at Biggs)

Four commercially available standards, A-301, M7, M-302 and M-401 and 20
experimental |ines were compared In three Intermediate/late tests at +the
locations previously described.

M-401 was the leading commercial variety ranking third among all entries
(Table 4). M-30Z and M-7 ranked 17th and 21st, respectively, but were not
significantly different 1In yleld. A-301 ranked last In yield simlilar +o
results found in previous years. The relatively poorer performance of this
variety 1Is due In part to poor seedling vigor and low resistance to cold-
Induced sterility. A-301, however, is an aromatic long grain varlety tar-
geted for speclalty markets.

Many of the experimental |ines tested In this group are Intermediate In

maturity rather than late, continuing a trend towards earl Iness. M-7, for
example, is the latest varlety in the test at 111 days to flowering.
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Summary of the Short and Medlum Grain Special Test

Twenty-one experimental cultlivars and four commerclally avallable varieties,
Calmochi=101, M-101, M-102 and M-202Z were compared at the *wo locations
previously described. M-202 and M-102 ranked 3rd and 4th respectively but
were not significantly different in yleld from the top 16 entries Including
13th ranked Calmochi-101 (Table 5). M-101 ranked 24th and was significantly
lower in yleld than all other commercial varlieties. Several of the experi-
mental cultivars with outstanding agronomic characters may be advanced +to
the 1988 statewide trials.

Objective Il - Cultural Practices
Summary of Rice Water Management Studies

This work was. funded by the UC |IPM Program, but is briefly reported here for
the information of the Rice Research Board. The project involved studies on
the response of invertebrates (midges, rice water weevil, mosquitoes), stem
diseases, weeds, herbiclde performance, and plant growth to water management
regimes. See the 1985 RM-2 report for details of the trial. Table 6 gives
a three year yield summary for 1985-87. Additional data will be included in
the report to the funding agency.

Three vyear means suggest a beneficial effect on yleld of increasing water
depth in the absence of herbicides. This effect is attributed to the posi-
tive impact of water depth on weeds; competition of most weeds was moderate-
ly fo greatly reduced by deeper water. Over the three year frial duration,
weed species competition narrowed. In shallow water and drained basins, all
weeds flourished and species success was dependent on their competitive
ability. Beginning with a mixed stand of common rice weeds In 1985, shal low
plots ended in a solid stand of barnyardgrass in 1987; ail other weeds were
crowded out. In contrast, +the only significant weed in deep water In 1987
was roughseed bulrush which tolerates deep water. Moderate water depth and
the treatments involving elther drainage or changes in water depth reacted
intermediate to the extremes of shallow and deep water, in respect to yield
and weed control.

Where conventional herbicides were used three year mean ylelds were not
dlfferent among all water treatments. However, as In the untreated trial,
averages mask individual year differences. In the absence of Intense weed
pressure, herbicides worked effectively over a wide range of water manage-
ment strategies, but in Individual years, ftreatment differences did occur.
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Table 6. The effect of water depth and weed control on rice yields

Grain yield (1b/A)
_ Herbicides Not Used =~ _____ Herbicides Used

Water Treatment 1985 1986 1987  Mean 1985 1986 1987 Mean
Shal low 2446 3793 0 2079 7431 9006 10001 8813
Moderate ~ 5091 5944 3460 4831 9055 8105 9860 9007
Deep 7211 5878 6008 6366 9306 6915 10285 8835
Leathers 5238 4895 4759 4964 9208 7521 10510 9080
Delayed drain 3997 5277 2599 3958 8082 7753 10030 8622
O0ld method 4658 6314 4676 5216 9009 7212 9382 8534
Mean 4773 5350 3550 4569 8682 7752 10011 8815
cv (%) 17.6 23.6 46.8 36.4 8.2 7.1 8.5 7.58
LSD (weter by yr) 1428 2293 3550 1556 1289 997 NS NS
LSD (water over yrs) NS 910
LSD interaction:

Same year NS 1114

Among years NS 1574
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A second experiment was conducted within the IPM Water management trial and
compared eight rice varieties at three seeding rates over three continuous
water depths, 2, 5, and 8", =/-1 inch. Experimental design was a split
plot with three repllications; varliety and seeding rate combinations as the
subplots were arranged In a randomized complete block design within water
depth +treatments as the main plots. Yield results are given In Table 7.
Additional measurements were made but are not reported here.

Water treatment means (across subplots) were not different but there was a

trend to lower yleld as water became deeper. This result Is attributed to
certain varlieties performing poorer In deeper water and at lower seeding
rates. In all water ftreatments there was a difference due to varieties with

M-202 performing best at all depths and A-301 poorest. Increased seeding
rate did not affect yleld of any varlety In shallow water; In medium water
there was a trend for several varletles to yleld higher at higher seeding-
rates, but only A-301 was significantly affected. In deep water M-201, L-
202, CM-101, and A-301 all had higher yield with additional seed. In con-
trast, S$-201, M-202, and M-401 performed similarly at all seeding rates.

Rice varieties clearly differ in thelr tolerance to water depth; additional

seed can partly compensate for the effects of deep water for intolerant
varileties.

Teble 7. The effect of water depth on rice varlety yields

Graln vield (Ib/A)

Shal low Medium Deep
Variety 75 150 225 75 150 225 75 150 225
$-201 10576 10304 10003 9508 9980 10162 9703 9722 9650
M=-201 10100 10328 10685 10019 9836 10128 8773 9860 9986
M-202 11255 11356 11279 10594 11148 11305 9959 10456 9776
M=101 10466 10196 10389 9626 10248 10254 9247 9875 9804
M-401 10048 7941 9601 10100 9556 9943 9781 9722 9709
L-202 8984 10033 10016 8510 9353 9518 7489 8537 9500
CM-101 10965 10789 10574 9790 10819 10473 9188 10283 10382
A=301 6320 5457 5510 6450 5536 6888 5403 6567 7404
Means 9839 9551 9757 9325 9560 9835 8693 9378 9526
Water depth means 9716 9573 9199
CvV (%)
LSD (.05):
Water depth : NS
Variety/seeding rate means (not shown) 650
Interaction:
Within water depth 1115
For different water depths 1106
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Yield Summary of Nitrogen Rate 1987 Trials
Sutter County

Increasing acreage of M-401 and concern about appropriate N fertilization
for maximum yleld was Justification for this experiment. In this frial M-
401, for which we have no specific N response data, is compared to M7 as the
reference varlety. Six preplant N rates at forty Ib N/acre increments were
the main-plots with varlety as the sub-plots A yleld summary appears In
Table 8.

The nitrogen means maximized at 160 |bs N/acre after a nearly |inear in-
crease with each .Increment of N. M-401 averaged higher yield than M7 across
all N rates. M7 maximized yleld near 200 |bs N/acre; M-401 maximized yield
at 160 Ibs N/acre, or at about 20% less N than required for M7.

Leaf samples were tzken three times during the season; analysis is not

complete at this time. Data will be correlated to yield as part of the
dlagnostic criteria for M-401. Similar trials were conducted elsewhere and
data from this trial will be compiled with them

Table 8 M7 vs M=401 at six levels of nitrogen

Preplant
N Rate Graln vield (I1b/A)
(1b/A) M7 M-401 Mean
0 5010 5646 5328
40 5628 6476 6052
80 6157 7885 7021
120 7022 9068 8045
160 8116 9552 8834
200 8616 9451 9033
Mean 6758 8013 7383
cvV (%) 4,72
LSD (.05)
N rates 649
Varieties 211
Interaction:
From same mainplot 518
For different main 957
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Butte County

In this trial, M-401 was tested at eight preplant N rates, spaced In thirty
Ib N/acre Increments, and applied as ammonium sul fate. A summary of the
harvest data appears in Table 9,

M-401 reached a yleld plateau at 120 Ib N/acre; above this rate, no signifi-
cant yield Increases were attained. Graln moisture and plant height steadi-
ly Increased with Increasing nitrogen. Lodging became significant at 180
Ibs N/acre, and no doubt contributed to yield loss at 210 |bs N/acre.

This trial was sampled three time for |eaf tlssue nitrogen during the

growing season; analysis Is not complete at this time and wil | be reported
at a later date.

Table 9. M-401 at eight levels of nitrogen, Butte County,

1987
Preplant Grain Grain
N rate yleld molsture Height Lodging
(1b/A) (1b/A) (%) (in) (%)
0 5066 15.6 32 1
30 6363 15.2 33 1
60 8718 16.4 37 1
90 9275 16.5 38 1
120 10308 17.3 39 1
150 10503 17.5 41 1
180 10559 18.7 41 27
210 9748 19.4 43 53
LSD (.05) 879 .8 2 17
CV (%) 5.7 2.7 3.4 92.4
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Colusa County

Nine rates of preplant N, from O to 200 Ibs N/acre, applied in 25 |bs N/acre
increments, were used to test the nitrogen response of M-401. A summary of
the harvest data appears In Table 10.

The yield response in this trial was different from the M=401 trials In
Sutter and Butte Counties. |In this trial, ylelds were lower at all nitrogen
rates than In the other trials. Maximum ylelds were not reached unti| 175
Ibs N/acre was applied. Grain molsture did not significantly change, and
there was no lodging at any N rate.

Table 10. M-401 at nine levels of nitrogen, Colusa
County, 1987

Preplant Grain Grain
N rate yleld moisture Height Lodging
(1b/A) (1b/A) (%) (in) (%)
0 2377 16.8 27 1
25 2634 15.7 27 1
50 3573 14.1 29 1
75 4450 14.8 29 1
100 5336 12.8 33 1
125 7320 14.4 34 1
150 7812 15.1 36 1
175 8659 16.2 37 1
200 8521 15.7 37 1
LSD (.05) 633 NS 2 NS
cv (%) 1.7 14,1 4,6 b
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Fresno County

The nitrogen response of L-202 at nine nitrogen rates was tested in this
frial. The rates ranged from 0 to 200 Ibs N/acre, applied In 25 |b N/acre,
as ammonium sul fate,

Yields reach a maximum at 75 Ib N/acre. Above this rete of applled N, there
were no significant yleld Increases. Graln moisture showed a smal | Increase
with Increasing N rates; there was no lodging at any nitrogen rate.

Leaf tissue samples were taken at two samp | ing dates for leaf nitrogen; this
data is not avallable at this time and wil | be reported el sewhere.

Table 11. L-202 at nine levels of nitrogen,
Fresno County, 1987

Preplant Grain Graln
N rate yield moisture Lodging
(1b/A) (1b/A) (%) €9
0 4322 16.7 1
25 5219 15.5 1
50 6498 15.0 1
75 7232 15.4 1
100 7632 15.9 1
125 7623 15.7 1
150 7630 17.1 1
175 7835 17.4 1
200 7447 17.4 1
LSD (.05) 620 1.0 NS
cv (%) 6.2 4.0 --
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Colusa County

M=202 and M-201 were compared In thls trial at nine different nitrogen
rates. The rates ranged from 0 to 200 Ib N/acre, applied in 25 Ib N/acre
increments as ammonium sulfate. A yleld summary, for this trial, appears in
Table 12

The yleld response of the two varieties to Increasing nitrogen rates was not
significantly different. However, M-202 reached a significant yleld maximum
at 150 Ib N/acre, whereas M-201 did not reach a significant maximum uni+|
175 Ib N/acre. The lodging response (not shown) of the two varieties was
similar, with no significant lodging until the 200 Ib N/acre rate was
appl led.

Table 12 M-201 vs M-202 at nine levels of
nitrogen, Colusa, 1987

Preplant
N rate
(1b/A) M=201 M-202 Mean
0 2226 2019 2123
25 3414 3260 3337
50 4453 4063 4258
75 5765 5902 - 5834
100, 7052 6702 6778
125 8665 7987 8326
150 8914 8915 8915
175 9557 9102 9329
200 8423 8697 8560
LSD (.05)
N rates 479
Varieties 226
Interactions NS
CvV (%)
N rate 7.3
Var ety 7.3
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Effect of Bti (Bacillus thuringensis) on M-201 Rice, Sutter County, 1987

This trial was done in cooperation with the Yuba-Sutter Mosquito Abatement
District (Mike Kimbal |). The objective was to gather evidence on the ef-
fects of Bti mosquito larvacide on flowering rice, as measured by yield.
This material is sprayed on over 100,000 acres of rice in the district; some
concern was voiced regarding possible negative effects on rice. No data was
available specific to rice. This trial was done by hand In small plots,
using ULV appl Ication but at maximum labled rate. A randomized complete
block design with five replications was used. Material was sprayed with a
Micron Herbl cal ibrated to del Iver the required dosage. Treatments were
applied three times, when the crop (M-201) was in various stages of heading;
one treatment had multiple applications. An additional treatment Involved
walking through on each spray date to equalize and evaluate the effect of
the appl icator moving through the plots.

None of the treatments had a significant effect on plant height, moisture
content of harvested grain or grainyield (Table 13). Variation was very
small In all parameters measured, lending validity to the results. We
conclude the treatments had no effect and supports the bel lef that the
material is not harmful to the rice. Fol low-up work with airplane applica-
tions needs to be done to verify these Indications.

Table 13. The effect of Bti application timing on rice height,
moisture at harvest and yield

Plant Moisture Grain
Treatment height content yield
time (cm) (%) (1b/A)
20% headed 78 21.2 10519
50% headed 77 21.4 10477
100% headed 76 21.3 10757
20+50+100¢% 77 21.0 10587
Walk through 77 21.1 10550
Untreated 77 21.1 10613
Ccv (%) 4.3 2.3 2.3
LSD (.05) NS NS NS

Objective 111 - Assistance to Other Projects

The rice equipment pool, including a precision fertilizer applicator, har-
vester, microloggers, backpack COp,=- driven sprayers and other equlipment,
were used with labor from this project to assist In approximately forty
fleld experiments in 1987,

The precision fertil|izer was used to establish 11 fertilizer trials in 6
counties. The rate of application was either 0 to 200 Ibs. N/A in 25 |b
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increments, or 0 to 210 Ibs N/A in 30 |b. Increments.

The plot harvester was used to harvest 9 of the 11 fertilizer +rials, 9
variety trials, 10 weed confrol trials, 3 fungicide trials, a large seeding
rate x variety x water management trial, and a water management trial (IPM).

Eight microloggers were used to col lect on-site dally air and water tempera-
tures at four locations. This data Is analyzed and made avallable to
Interested researchers assoclated with rice production.

The backpack sprayers were used to make precision appl ications of herbicides
and growth regulators In nine different experiments. These sprayers were
also used to provide weed control on levees during the growing season.

In addition to asslsting In the above, labor from this project Is used to
plant, col lect samples and monitor growth In numerous trials. This project
also provides support In designing and analyzing rice field experiments
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CONCISE GENERAL SUMMARY OF CURRENT YEAR'S RESULTS:

Nine rice varlety tests were conducted on farm sites throughout the growing
areas of the Sacramento and San Joaquin Val leyss Four similar tests were
conducted on the Rice Experiment Station, Biggs, California. The 1987
growing season was characterized by low temperatures during the perlod of
pol len formation, approximately two weeks before heading. Thus, 1987 was an
excel lent year for the plant breeders to determine the tolerance to cold
Induced steril ity of the experimental |lInes. The two leading commercial
varieties In the very early and early tests were Calmochi-101 and M-102,
both having superior resistance to blanking than al | other commercial varie-
tTles.

A large three year study on the effect of water management on weed control
was completed in 1987. This study, conducted In Sutter County, was funded
in part by the UC IPM group. The results showed that deep water had a
positive effect on suppressing barnyardgrass where no herbicides were used.
These plots also showed that significant weed species shifts can occur.
After three years of shal low water, barnyardgrass was the predominant weed
whereas in deep water, roughseed bulrush was the significant weed. Where
weeds were control led with herbicides, average three year ylelds did not
differ, however, in Individual years, too-shal low or too-deep water reduced
yields.

A number of experiments, conducted by other projects, received assistance

with planting, fertilizing, herbicide application, harvesting and data
analysis from investigators on this project.
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