Project No. RM-2

COMPREHENSIVE RESEARCH ON RICE
ANNUAL REPORT

January 1, 1983 - December 31, 1983

PROJECT TITLE: Cooperative Extension Rice Variety Adaptation and Cultural
Practice Research

PROJECT LEADER AND PRINCIPAL UC INVESTIGATORS:

Project Leader: James E. Hill, Extension Agronomist and Associate in the
Experiment Station

Principal UC Investigators: L. A. Post, SRA (UCD) and Farm Advisors M.
Feyler (Stanislaus), M. Canevari (San Joaquin), S. C. Scardaci (Colusa),
C. M. Wick (Butte), J. F. Williams (Sutter), and D. E. Snell (Fresno)

LEVEL OF 1983 FUNDING: $46,000.00

OBJECTIVES AND EXPERIMENTS CONDUCTED BY LOCATION TO ACCOMPLISH OBJECTIVES:

Objective I
Determine the adaptation of improved experimental rice lines to the
rice production areas of California to maximize yield and quality.

Statewide Uniform Rice Variety Tests

Very Early Maturity Group - Three uniform tests were conducted; at the
Rice Experiment Station (Butte County), the Lauppe Ranch (Natomas-
Sacramento-Sutter County), and the Beck Ranch (Stanislaus County). Twenty-

two experimental 1lines and several commercially available varieties were
included.

Early Maturity Group - Five uniform tests were conducted; at the Rice
Experiment Station (Butte County), the R. and L. Grell Ranch (Butte
County), the Wylie Ranch (Colusa-Glenn Counties), the Mohammed Ranch (Yuba
County), and the Geer Ranch (District 108, Yolo County). Twenty experi-
mental lines and several commercially available varieties were included.

Late Maturity Group - Three uniform tests were conducted; at the Rice
Experiment Station (Butte County), the Nevis Industries Ranch (Sutter
County), and on Terhel Farms (Glenn County). Twenty-one experimental
lines and four commercially available varieties were included. Because of
spring rains the number of late maturity tests were reduced from four in
previous years to three in 1983. The variety testing program may continue
to emphasize early and very early variety tests in the future because of
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the high interest in these varieties by the California rice producer.

Special Long Grain Test - Two uniform tests were conducted; at the
Rice Experiment Station ({Butte County) and the Geer Ranch (District 108,
Yolo County). Twenty-two experimental lines were included along with two
commercially available long grains (California Belle and L-201) and two
medium grain standards (M-201 and M-302).

Commercial Variety Tests

Commercial variety tests were conducted on the Paulus Ranch (San
Joaquin County) and on the Britz Ranch (Fresno County). The San Joaquin
County trial also included variety by nitrogen treatments.

Objective 1I

Provide research on the improvement of cultural practices related to
fertilizer management, seed coating, and other aspects of rice production.

1. Coated seed tests

Five tests comparing coated and presoaked noncoated seed were made in
Butte County (2), Yuba County, and Sacramento County (2). The purpose of
these trials was to determine if stand density remained the same for both
methods of planting and if delays in stand emergence occurred (the latter
potentially affecting timing of early herbicide application as well as
stand vigor).

2. Rice nutrition tests

Three trials were conducted in Colusa County (2) and Glenn County to
determine the proper timing of postplant nitrogen applications.

One potassium by nitrogen trial was conducted in Yuba County. A
starter fertilizer test, a slow release nitrogen trial and a nitrification
inhibitor trial were conducted in Colusa County.

Objective II1

To provide professional assistance to field research projects of UC
rice research project leaders; to maintain a UCD Agronomy Extension-based
rice project equipment pool for planting, fertilizing and harvesting field
experiments.

Forty-nine rice field experiments were planted or harvested with the
UC rice equipment. Twenty-three of these were directly related to this
project (RM-2). Others included six rice disease studies conducted by Dr.
R. K. Webster (RP-2); three rice water weevil studies to verify monitoring
techniques to determine if treatment is needed (conducted by Craig
Weakley, Carl Wick and Jack Williams); eight trials on nitrogen inhibi-
tors, growth regulators and slow-release fartilizers conducted by Dr. D.
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S. Mikkelsen; and nine trials on weed control conducted by Dr. D. E. Bayer
and J. E. Hill.

SUMMARY OF 1983 RESEARCH OBJECTIVE:

Objective 1
Statewide Uniform Rice Variety Tests

Thirteen variety evaluation trials were conducted in ten locations
ranging from Butte to Stanislaus counties as described above. A total of
82 experimental cultivars were tested. Additional public and proprietary
varieties were also included to serve as standards and to develop addi-
tional information on their performance over years. The seed for experi-
mental cultivars and standard public varieties were provided by the Rice
txperiment Station. Proprietary varieties were obtained from their
respective owners. Four of the variety tests were conducted on the Rice
Experiment Station by the plant breeders, H. L. Carnahan, S. T. Tseng and
C. Johnson.

The over-location averages for each maturity group will be reported

here. A detailed Agronomy Progress Report to be published later will pro-
vide the results for individual locations.

Summary of the Very Early Variety Tests (>90 days to 50% heading at Biggs)

A summary of the two-location analysis of the very early trials at
Biggs (the Rice Experiment Station) and Sacramento County are given in
Table 1. The Stanislaus County trial was highly variable as a result of
uneven water depth and possibly other factors and is not included .in this
analysis. Agronomic data from the Stanislaus trial will be summarized
separately in an Agronomy Progress Report. Three standards were included
in both locations, Cal Pearl, M-9, and M-101. The off-station test also
included California Belle, Calmochi 202, M-201, M-302, and S-201. No long
grain experimental cultivars were included in the very early tests.

Seventeen of 25 cultivars yielded over 10,000 1bs/A as an average of
two locations, indicating the tremendous yield potential of the commercial
as well as experimental cultivars. Of the commercially available vari-
eties, Cal Pearl and M-9 yielded 10,490 1bs/A and M-101 9,460 1bs/A in the
two-location average. 1In the Biggs test M-9, Cal Pearl and M-101 ranked
3rd, 17th, and 24th, respectively, whereas in the off-station test Cal
Pearl, M-9, and M-101 ranked 2nd, 11th, and 28th, respectively. In the
off-station tests the ranking of commercially available varieties among
the total of 30 entries was as follows: Cal Pearl (2nd - 10,640 1bs/A),
Calmochi 202 (6th - 10,190 1bs/A), S-201 (8th - 10,090 1bs/A), M-9 (11th -
9,860 1bs/A), M-201 (16th - 9,710 1bs/A), M-302 (21st - 9,450 1bs/A),
M-101 (28th - 9,000 1bs/A), and California Belle (30th - 8,480 Tbs/A) with
780 1bs/A required for a difference to be considered significant at the 5%
level. Among commercial varieties Cal Pearl produced good yields for the
second consecutive yvear. M-9 has also out-yielded M-201 in this location

_52-



e L S S

e e R

for the third year indicating that although M-201 is superior to -9 in
most rice climates, it appears to yield less in the cooler Natomas area.

Several experimental cultivars are in second, third or fourth years of
off-station testing. In 1981 and 1982 the highest yielding cultivars were
oredominately short grain types, whereas in 1933 both medium and short
grain cultivars are in the highest yielding group. The Rice Experiment
Station and the University of California are working cooperatively to
identify improved very early cultivars. Among the goals are to find (1)
an improved variety to replace M-101, (2) a cool region medium grain sub-
stitute for M-9 or M-201 and (3) a very early pearl. 81-y-124, entry
number 10 in this test, represents a potential variety for cool regions
and a preliminary increase of seed may be made in 1984 in anticipation of
possible release. Other additions or replacements may exist within the
experimental cultivars tested this year, but only 81-y-124 has been tagged
for preliminary increase at this time.

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

Table 2a shows the agronomic performance of the early cultivars tested
over five 1locations. Table 2b shows the four Tlocation average of the
eight commercial varieties tested off-station in grower fields only. Five
standard varieties, California Belle, Calmochi 202, M-9, M-201 and S-201,
were included in all five locations whereas Cal Pearl, #-101 and M-302
were added to the four off-station sites. Cal Pearl was the leading com-
mercial variety in the four off-station tests where it was entered with a
yield of 9,330 1bs/A. Over five locations the leading variety was S$-201,
producing 9,310 1bs/A, whereas the lowest was California Belle yielding
7,570 1bs/A.

A number of experimental cultivars in the early tests produced very
high yields. Several of these represent potential new varieties.
81-y-124, previously discussed in the very early test, was also entered in
the early test (number 36) to evaluate its performance in a broader range
of environments. This cultivar was approximately equal in yield to Cal
Pearl in the four location average.

One of the goals of the rice variety development program has been to
develop a high yielding long grain with acceptable market quality.
81-y-295 (82-y-21), number 44 1in the early test, is a candidate for
release as L-202. This cultivar is a short stature (note the plant height
in Table 2a) rather than an intermediate height long grain such as L-201
or California Belle. This cultivar ranked 10th and 4th in the five and
four location averages, respectively, but was not statistically different
from the leading variety in either case. Yields were approximately 1,530
1bs/A better than California Belle. The status of this cultivar as a
varietal release depends heavily on the results of tests on appearance,
cooking quality, and other marketing factors.

Other experimental cultivars are being evaluated on the basis of

improved cold tolerance to blanking, increased yield and other factors.
As examples, 82-y-33 (number 33) 1is an apparently improved mochi type,
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83-y-45 (number 45) is a promising early to very early long grain (approxi-
mately five days earlier than the candidate for L-202) and 82-y-52 (number
52) may have improved cooking qualities for a long grain.

Summary of the Intermediate and Late Rice Variety Tests (97-105 and >105
days to 50% heading at Biggs)

Table 3 shows the agronomic performance of the three location average
of the Tate variety tests. Four standard varieties, Calrose 76, M-7,
M-302 and M-401, were included. M-401 was the leading variety producing
9,660 1bs/A. M-7 yielded 8,660 1bs/A in the same tests. M-401 has consis-
tently out-yielded M-7 in past years excepting 1982 when cool weather and
high nitrogen levels caused early and excessive lodging in the variety
M-401 (see 1982 report).

A number of the Tlate experimental cultivars look promising from the
standpoint of yield and other agronomic characteristics, however, none
have been clearly identified as potential varietal candidates at this
time. Probably the closest to release would be an intermediate or late
pearl, however, the tendency to move toward early and very early varieties
is widely accepted by the rice industry and the need for an intermediate,
or especially- a late pearl, has not been established.

Summary of the Long Grain Test

The results of the two location long grain test are shown in Table 4.
The standard varieties included California Belle, L-201, and the medium
grains M-201, and M-302. M-201 was the leading variety at 10,330 1bs/A
whereas California Belle was lowest at 8,460 1bs/A.

Nine experimental long grains in addition to M-201 yielded over 10,000
Tbs/A. 81-y-295 (number 452) is the same as entry number 44 in the early
test or the candidate for L-202. This entry ranked fourth in the long
grain test at 10,550 1bs/A or approximately equal to M-201 and nearly
1,000 and 2,000 1bs/A over L-201 and California Belle, respectively.

Commercial Variety Tests

Commercial variety tests are conducted in areas where it is not possi-
ble to have one of the large regional variety adaptation tests. These
smaller tests contain only those commercial varieties that are appropriate
for the area and planting date of the test conditions. Two of these tests
were conducted in 1983, in Fresno and San Joaquin counties. The Fresno
County test was highly variable with no significant differences between
the 12 varieties tested. The San Joaquin test contained only four vari-
eties, Cal Pearl, Earlirose, M-101, and S-201, by five nitrogen rates, O,
50, 100, 150, and 200 1bs/A. Tables 5a to 5e show the yield, moisture at
harvest, lodging, days to 50% heading, and seedling vigor at each of the
nitrogen rates. Cal Pearl was the leading variety in yield. Earlirose,
however, had the highest yield at the low N rate, but lodged at higher N
rates. Cal Pearl was the driest at harvest at all N rates, and did not

increase in moisture with increasing N as rapidly as did the other
varieties.
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Objective II

Several studies were conducted on cultural practices by farm advisors
under the umbrella of this report. These included coated seed tests, post-
plant N timing tests, starter fertilizer tests, potassium nutrition test,
studies on a rice growth model and others. The progress of these tests is
summarized below.

Field Evaluation of a Rice Seed Coating - Butte, Sacramento, Sutter, and
Yuba Counties

Replicated trials comparing standard soaking with commercially pre-
pared coated seed, were established. Matched lots of M-201, S-201 and M-9
varieties were planted at an equal number of seeds per square foot in both
soaked and coated treatments. The coating contained talc, wood molasses,
zinc oxide and a fungicide. Yield, harvest moisture, plant growth rate,
stand, vigor, heading data and midge damage were measured.

Preliminary data shows that differences occurred in several of the
variables measured and suggests that further study is Jjustified to more
completely evaluate this practice as it affects growth and yield of rice.
However, data from the 1983 trials is still being analyzed and a full
report cannot be made at this time.

Rice Postplant Nitrogen Timing Trials - Colusa County

Preplant nitrogen applications are more efficient than split applica-
tions. Even so, postplant nitrogen deficiencies do occur and midseason
applications are sometimes necessary. Previous studies on the proper post-
plant application timing have shown a slight decrease in yield at some
application times. The present studies were initiated to determine if
these observations were valid, and if so, to better define the problem.

In 1982 and 1983, eight trials were established to study postplant
nitrogen application timing. Leaf samples were taken at various plant
growth stages and analyzed to monitor plant nitrogen levels over time.

In 1982, two of the five trials and in 1983 one of the three trials
were Jlost due to fertilizer overflights in the trials. Results for
individual trial locations show significant nitrogen timing trends, how-
ever, the trends differ. The nitrogen plant tissue analyses from this
year's trials hopefully will help explain some of these differences when
the data becomes available. Further work in this area is needed.

Potassium Nutrition of Rice - Yuba County

One replicated potassium by nitrogen experiment was established on a
potassium deficient soil in District 10 of Yuba County. This trial is
identical to two done in 1982, one at the same location. Data is still
being analyzed, but it appears that there was a significant yield increase
of 9 to 12% with rates of potassium chloride up to 200 1bs/A. Split
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applications were less effective. Extra nitrogen did not increase yield.
These results are comparable to those from last year, and suggest that
some soils in the area are gradually running out of potassium. Leaf and
soil samples complement the yield data, and are adding to our ability to
predict and manage this difficult nutritional problem. Stem disease did
not develop sufficiently to evaluate, as in 1982.

Starter Fertilizer Trial - Colusa County

Several new fertilizers, whose performance as starter fertilizers in
rice is unknown, were compared to a standard starter fertilizer.

A trial testing the efficacy of these starter fertilizers as compared
to 16-20-0 was conducted in cooperation with local growers and experiment
station staff. The trial was established in a field which was deficient
in zinc and near deficient in phosphorus. The fertilizers were applied at
various rates and combinations of nitrogen, phosphorus and zinc. At the
seedling stage, plant samples were taken to determine plant dry weights (a
relative growth measurement), and to analyze the plants for nitrogen,
phosphorus and zinc content. Later, heading dates, plant heights, lodging
and yield of the various plants were measured.

Results (Table 6) show that the performance of US18-18 or US10-20 is
not significantly different from 16-20-0 as a starter fertilizer for rice.
Rice fertilized with US18-18 (20 1b N and 20 1b P205 per acre with or with-
out zinc), though not significantly different from 16-20-0 (at the same
rate with or without zinc), produced slightly smaller seedlings and
yielded 160 to 340 pounds less than 16-20-0. Rice fertilized with US10-20
(20 1bs N and 40 1bs P205 per acre) produced seedlings of similar size as,
and yielded about the same as, rice fertilized with 16-20-0 (at the same
rate). Plants responded to US28 (contains nitrogen only) but because the
soil was deficient in phosphorus the response was less than adequate. The
situation, as indicated by the soil analysis, required a starter fertil-
izer containing phosphorus.

Super 60/Urea and Nitrification Inhibitor Trials - Colusa County

Nitrogen Tlosses in rice can be substantial if fields are drained and
allowed to aerate for a significant length of time (7 to 10 days or more).
If fields must be drained, several approaches are available to minimize
these losses; one is to use slow release nitrogen sources and another is
to inhibit nitrification (the process of conversion of ammonium to
nitrate), the first step in the nitrification-denitrification 1loss
process.

During 1983, two trials, one testing a slow release nitrogen fertil-
izer source and another testing anitrification inhibitor, were established
in cooperation with Experiment Station staff. In the first trial, the
efficacy of Super 60, a slow release nitrogen source, was compared to
Urea, each being applied at various rates. In the other trial, the effi-
cacy of Urea treated with a nitrification inhibitor was compared to Urea
without the inhibitor, each at various rates. Leaf samples from all plots
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were taken at various plant growth stages to monitor the plant's nitrogen
status during the season.

Results from leaf tissue analysis of the super 60/Urea trial showed
that Super 60 did not become widely available to the rice plant in the
early to midseason growth stages. Although Super 60-treated plants became
nitrogen deficient during this period, there were no differences in yield
between rice plants treated with Super 60 or urea at the same rates.

Results from the nitrification inhibitor trial show that rice fertil-
jzed with Urea treated with DCD yielded slightly higher (300 to 400

pounds) though not significantly higher, than rice fertilized with Urea
alone.

PUBLICATIONS OR REPORTS:

The following publications resulted from this project. Information
from this project hs also been used in numerous popular articles in
magazines, newspapers, radio reports and selected information was
presented to rice growers at meetings and field days.

1. Hi1l, J. E., L. A. Post, M. Canevari, M. Feyler, D. Snell, S. C.
Scardaci, C. M. Wick and J. F. Williams. 1983. Comprehensive Rice
Research; Annual Report 1982, 69-85.

2. Scardaci, S. C. and K. D. Olson. 1983. Rice production costs:
Colusa, Glenn and Yolo Counties. 12 pp.

3. Hill, J. E., L. A. Post, S. C. Scardaci, J. F. Williams, C. M. Wick,
M. Canevari and B. Weir. August 1982. California rice varieties:
Description and performance summary of the 1980 and multi-year rice
variety tests in California. 22 pp.

4. Hi1l, J. E., L. A. Post, S. C. Scardaci, J. F. Williams, B. L. Weir,
M. L. Feyler, C. M. Wick, D. E. Snell and W. M. Canevari. March 1983.
California rice varieties: Description and performance summary of the
1981 and multi-year statewide rice variety tests in California. 22

PP.

5. Hi1l, J. E., L. A. Post, S. C. Scardaci, J. F. Williams, B. L. Weir,
C. M. Wick, D. E. Snell, W. M. Canevari and M. L. Feyler. March 1983.
California rice varieties: Description and performance summary of the
1982 and multi-year statewide rice variety tests in California. 25
PP.

6. Carnahan, H. L., C. W. Johnson, S. T. Tseng, J. J. Oster and J. E.
Hi11. 1982. Registration of M-201 rice. Crop Science, 22:1087-1088.
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CONCISE GENERAL SUMMARY OF CURRENT YEAR'S RESULTS:

In the regional variety testing program nine uniform trials were
conducted in several rice growing regions in cooperation with the Rice
Experiment Station, USDA and proprietary plant breeders. Four nearly
similar tests were conducted by the plant breeders on the Rice Experiment
Station. Two smaller variety tests containing only commercially available
varieties were conducted in Fresno and San Joaquin counties.

In the Very Early Maturity test, Cal Pearl and M-9 were the Tleading
entries. A number of experimental cultivars yielded equally as well. One
experimental cultivar, 81-y-124, showed considerable promise for the
second year as a potential medium grain variety. In the Early Maturity
test, Cal Pearl was the leading variety in the off-station sites where it
was included, followed by M-9 and $-201. California Belle was the Tlowest
producing commercial variety in all tests. An experimental long grain
cultivar, 81-y-295 (82-y-21), produced yields equivalent to the leading
commercial varieties. This entry is a candidate to become a new publicly
developed Tong grain variety, L-202. A number of other experimental
cultivars show considerable promise to replace existing varieties and/or
for special needs of the rice industry. In the Late Maturity test, M-401
was the highest yielding commercial variety. This variety has out-yielded
M-7 in every year but 1982 where cool weather and high fertility caused
M-401 to lodge severely. No experimental cultivars in the late group are
currently under consideration for varietal release, however, many of them
are improved types.

A number of experiments on the techniques of rice culture were estab-
lished in various locations throughout the rice growing areas. Some of
these tests are summarized in detail in this report whereas others are in

the first year of study and only preliminary information has been
obtained.

Objective III
Other rice project leaders continued to receive technical support from
this project on planting, fertilizing, harvesting and other aspects of

field plot work. The total number of tests has previously been described
in the "objectives and experiments by location" section of this report.

_58-



)

*Buryue|d aa3je sAep gz 3e dduabuswe

utL
bu

66 pue bulbpol %L =

L 943ym g6-1 40 Burzea daL3dalgnse

uaLleoxa = G pue 400d = | d4dym G-| jJo bulied 8AL3I3lqns,
*Axem = AXM S6uo| = 7 ‘wnipauw = | f340YS = ST

2°81 G'€ 6°1 A1) A 8LS (60°) as1
G Y1l 'Y [Ar4 8°9 LS LS AJ
91 88 68 8t 6°0¢ 0L101 NY3IW aNYYD
(1 )09 (12)08 (02)08 (€ )0°§ 3 (€2)6° L1 (62)08¢€6 AXM voL-£-28 91
(v )6 (11)68 (81)18 (8 )8°% 3 (61)¥°61 (¥2)09%6 W LOL-W 1
(€ )8 (9 )16 (91)€8 (8 )8°¢ 3o (L1)2°0¢ (€2)0996 W 281-4£-28 ée
(6)2¢ (¥ )26 (6 )98 (21)S°F 3°p (2 )1°¢€2 (22)08L6 W gL-£-28 81
(¢1)91 (6T)¥8 (€T)¥8 (T )0°§ 39p2 (81)9°61 (12)0086 S vgeL-4-08 S
(2)sy (1)9% (v1)¥8 (1 )0°S 39poq (v1)0° 12 (02) 0586 W 6L-£-28 61
(6 )61 (6 )06 (91)€8 (¥ )6°V 39p2q (91)2°02 (6T)0€66 W 891-4-28 L
(8T)v (8 )o6 (21)¥8 (1 )0°S 39p2q (01)2°2¢ (8T) 0866 W 991-4A-28 8
(61)6 (21)88 (61)18 (8 )8°F% 39p2q (02)v°61 (L1)02001 W v2-A-¢8 ¥e
(02)z (8T)¥8 (11)58 (8 )8°F 9poq (eT)E T2 (91)0910T W 2L1-A-28 €2
(9 )b (02)e8 (12)08 (L )8°Y 9paq (12)8°81 (GT)06101 AXM 9z1-£-28 1¢
(22)T (8T)¥8 (¥ )68 (8 )8°% 9poq (6 )€°22 (¥1)0€201 S ySL-A-18 11
(8 )61 (91)¥8 (sT)€E8  (0T1)9°¥ 9paq (e1)€° 12 (€T)0v20T S a-¥2-£-08 1
(22)T (81)¥8 (8 )88 (6 )LV 9poq (8 )L°2¢ (¢1)0veot W Ge-A-18 €1
(¢2)T  (¥1)98 (2 )26  (01)9°¥ 9poq (€ )1°¢€e (TT)08201 S 8eL-£-28 6
(v1)TT (9 )16 (€ )06 (G )6°F opoqe (L )L°Z2 (0T)0TEOT S GL-£-28 61
(12)2  (L1)¥8 (1 )96 (S )6°V opoqe (T )L°€e (6 )oveot S ocL-A-28 9
(o1)8t (11)68 (¥ )68 (¥ )6°¥ opoqe (v )1°€¢ (8 )05S€0T S L1-£-28 LT
(£ )12 (L)oe (v1)¥8 (8 )8'¥ 9poqe  (2¢)e°8l (L )09e01 W 291-4-28 A}
(TT)Lt (€ )e6 (L )88  (21)S°F poqe (S )6°2¢ (9 )06v0T1 W 6-W A
(61)€ (€T1)98 (&T1)€8 (2 )O°S poge  (G¢)e91 (g )06%0T S L4edd [®) T4
(eT)eT (2 )v6  (L1)28 (9 )8°% e ($2)9°L1 (¥ )00s01 W 02-£-¢€8 0¢
(£t)L  (o1)68 (5 )68 (T )O°S qe (T1)0"2¢ (€ )09501 S 221-£-28 €
(91)2 (9 )16 (9 )88 (G )6 qe (9 )8°¢2¢ (2 )0950T S v1-£-28 Al
(22)1 (s1)98 (01)s8 (T1)S°¥ e (GT)6°0¢ (T )08601 W vel-A-18 01
(66-L) (wd) burpeay (G-1) 3S92 S,ueaung (%) (842e/sq1) adAy uo13dLJadsap ‘ou
mmz_mUOJ 2yb Lay %205 406 LA 1saAdRY 9 d4nyslow %yl fulesy JBALYNY)  AUjud
jueld 03 SAeq chw—nmmm aunisiow ¢ pLILA uLedy 2861
uLedn

AleWWNS UOL3RI07] OM] - [BLJ] AdLaep 9oLy ALae] AUdA €861

"L 919el

_59_



‘Burjueld 4934e sAep gz e ddudbudue BulL|poaS US| |BIXd =

“6uLBpo| %66 = 66 pue Bulbpol %l = | @4aum g6-1 40 Buiged
G pue 4ood = | 34dYym G-| 30 buLrged m>_puwwn=mm

9A1393LqNSe

=B 0=

“Axem = AxM ¢Buol = 7 ‘wnipaw = W 34A0Ys = Sy
¥°9 8¢ 61°0 8°0 GGt (§0°) as1
el 8°v G°L 8°§ £°8 A

P1 €6 0¥ 8°0¢ 0LL8 NVIW ONVYD
(v )2 (z)201 (22)/8 (([1)e°¢E u (v2)e-L1 (62)0LSL 1 aLleg “4L1e) €9
(2)€e (L )s6 (92)28 (8 )e'¥ Yy (22)e 81 (v2)ov9L 1 v6£-£-28 6¥
(12)1 (€ )86 (12)68 (21)0"% u (€2)e 81 (€2)09LL 1 162-£-28 9%
(T1)6T (S )6 (L)% (L )e'v ub (T )L°€e (22)0508 AXH 202 Lyoowiey A
(6 )92 (6 )¥6 (€ )56 (ET)B°E b3 (¥ )8 ¢ (12)0528 AXM ge-A-28 £
(12)1  (11)€6  (OL)26 (21)0°¥ 64 (02)1°61 (02)0vEs 1 98¢-A-28 8%
(L1)6  (L1)68  (€EL)26 (OT)T°V bjo (6 )6°1¢ (6T)0T¥8 W cy-£-€8 (%7
(91)s (9 )96 (2 )96 (v )E'¥ bjo (¢ )e-ee (81)0€EH8 W 082-A-28 6€
(61)¢ (91)68 (9L)L6 (BI)T°E bie (81)9°61 (LT)0LS8 1 96¢-£-28 09
(1) (v )86 (02)68 (9 )¢'¥ 39p (v1)S°T¢ (91)02./8 W 162-K-28 129
(21)61 (01)€6 (8 )26 (6 )I°¥ 39p2 (8 )2 2¢ (G1)09.8 S oLL-A-18 8¢
(81)¢ (1 )¥o1 (€2)8 (1 )GV 9poq (62)0°91 (t1)0888 1 LLe-£-28 LY
(12)1  (12)98 (2L)26 (S1)8°€ 9p2q (91)0° 02 (€1)0¢€68 1 ghv-£-28 15
(s1). (€1)16 (5 )€6 (L )¢’V 9paq (L )S§° 2 (21)0¢€68 W L52-£-28 LE
(12)1  (81)68 (GL)L6 (9 )e°¥ 9p2q (G )L-2¢ (TT)0V68 W L0Z-W o€
(12)T  (€2)18 (¥L)26 (91)8°€ poqe  (6T1)€°61 (0T)0ET6 1 G62-£-18 12
(¢ )ee (8 )¥6 (8L)L6 (OT)T°¥ poqe (€ )6°¢¢ (6 )0026 W 6-W 62
(L )ez (21)16 (LL)26 (€ )E°¥ paogqe  (€1)9°T¢ (8 )0€£26 S 9¢ 1-4£-08 G¢
(9 )2 (61)68 (LL)I6 (¥ )€V qe (9 )§7¢d (L )0926 W Ge-£-18 187
(8 )12 (om)e6 (6 )26 (2 )E°Y qe  (01)8'T¢ (9 )00¢€6 W 0L2-£-28 - ot
(o1)12 (¥1)16 (¥ )€6 (2 )€V qe (2T)L°Te (G )0o1E6 S L0¢2-S 1€
(6 )12 (s1)06 (L )€6 (8 )e'¥ Qe (TT)L°T¢ (¥ )05¢€6 W GLz-A-18 A
(y1)ot (02)68 (¥2)98 (11)0°% qe  (12)9°8I (€ )09€6 1 Gy-A-€8 18}
(0z)z (22)98 (9 )e6 (¥T1)8°E qe  (/1)0°02 (2 )06€6 1 26-£-28 2§
(e1)9T (o1)€6  (6L)68 (S )2°¥ e (S1)2°T1¢ (T )00S6 W v2L-A-18 9¢
(66-L) (wd) buipesay  (G-L) 31$93 S,ueaung (%) (s42e/sql) adfy uoL3dLaosap *ou
mmcwmoog 2yb Loy 209 406 LA 1SaAdRY @  3ddnisiow %yl quledy ABALRLNY  AU3ud
jueld 03 sAeq ,6uL|pads aamsiou @ pLaLh utesy 2861

uLeun
Aiewung uoL1ed07 dAL4 - |etal A3aldep ALY fl4e3 €861 °eg aLqel



*Aaeuins UOL3RIO0| J34Yl uo paseq,

"buibpoi %66 = 66 pue bulbpol %L = | @49um 66-1 J0 bBulled aAL3o3fqnse

‘burjueid usrje sAep gz 3e dousbuswd HulL|poas QU |IIXd = G pue J4ood = | Budym G-| 40 bBuryeu 9A1393(qns,
‘buo| = 7 ‘wnipaw = W 340ys = ST

8 € L ¢°0 6°0 09S (§0°) as1
6°99 6° P G L 8°8 ¥°9 9°6 AD
€€ golL (8 6°¢ 8Ll oteL 1 9199 eLuaojLie) €S
124 86 96 0"t L*¥¢ 00S. S 20¢ Lydowie) 2€
G¢ 96 L6 6°¢ 9°¢e 06GL W 20E-W 99
6§ 96 €8 0t ¥°0¢ 0618 W LOL-W 69
L L6 L6 0t AR 0,98 W LOZ-W 0¢
G¢ £6 €6 A 8°L¢ 0988 S 10¢-S LE
8t 96 L6 6°¢ G°¢e 0568 W 6-W 6¢
9 ¥6 g8 6°¢€ 28l 0E€E6 S L4ead |e) ¥$
mﬁmmu_v (wd) qm:_umm; 2(6-1) (%) (s40e/5q)) Hwa>w uoradradsap *ou
utbpo7l 3ubLay 205 406 LA 1SaAJRY adnjsiow gy  uLeun JRALRLN)  A4jud
jueld 03 sAeq buL|pass aunysiow @ pLaLhk uteay €861

uLedy

19| A|4e3 3yl ulL sdLyaLdep Aueiatddodd pue dLiqnd 4O A4eWWNS UOLILIOT JNO4 €861 °9Z @19el

_62_



6uLbpol %66 = 66 Pue BulbpolL %L =
G pue uood = |

‘6uyjueld a33se sAep gz e aouabuawd Huj|pa’ds JUILLBIXA =

L 243Yym 66-1 30 fujjed m>Fuuona=mm
34aym G-| jo Bupied aA1303lqns,

<Axem = AXM Buol = 7 ‘unjpau = W $340YS = Sy
S°S Sy i 2e°0 11 €9 (60°) as1
ecLe 29 L1 £°9 €9 L8 Ad
e " 68 66 vy yoee 0016 NYIW GNVYD
(21)T  (€2)€e8 (S )ooT (ET)O° ¥ 3 (€2)9°81 (s2)ozoL 1 Gv9-£-28 €8
(z;)1 (2 )e6 (T0)66  (TT)T°¥ 3 (22)2°61 (¥2)o8EL 1 6%9-4A-28 8
(z1)1  (61)£8 (€ )20T (8 )¥°¥ p (9 )5°€2 (€2)0998 W LW €9
(21)T  (22)t8 (12)96 (oT)E°¥ pd (61)9°12 (22)08.8 W 9/-A-¢8 9.
(1)t (1 )v6 (¥1)86 (9 )5V P2 (€1)9°22 (12)0088 W LL-K-28 LL
(z1)1  (02)98 (v )20t (6 )E°Y p2 (v )L-ee (02)o188 S 8ev-A-6L 59
(ot)T (91)o6 (2 )20t (2T)T°¥ P2 (L1)0°22 (67)0288 W 9L asoa|e) S8
(9 )2 (21)16 (02)96 (v )S°¥ Poq (12)1°12 (81)0006 W 20€-W 29
(z1)t  (81)8 (S )ooT (2 )9°v poge  (21)9°22 (L1)0¥06 W 64-A-28 6L
()5 (9)26 (5)o0T (€)S°¥ paqe (S )9°€2 (91)0816 W Lov-£-18 174
(z1)1  (s1)o6 (L)oot (€ )S°% paqe (€ )8°€¢ (G1)0¥26 W 8L-A-28 8L
(21)T (L )26 (ST)86 (T)9°% paqe  (ST1)€°2¢ (¥1)0L26 W G69-4-28 €L
(L)e (y2)18 (21)86 (s1)8°€ poqe  (02)€°12 (€1)0L26 S 205-4-28 ¥9
(z1)t  (o1)16 (8 )0OT (€ )S°b paqe  (91)1°22 (21)0826 W LLp-A-18 SL
(g1)1  (p1)06 (ET)86 (€ )s°¥ pagqe (L )0°€e (TT)0YE W 185-£-28 18
(o)t (12)$8 (01)66 (L)v'Y paqe (6 )6°22 (0T)0EYE W 8L5-A-28 0L
(b )e (8 )26 (LI)B6 (L )b paqe  (91)1°22 (6 )OEV6 W 056-4-28 69
(6 )T (€ )€6 (€T)86 (6 )e°¥ oqe (8 )6°2¢ (8 )0LY6 W yb5-£-28 1L
(z1)1 (6 )16 (1 )€0T (9 )S°¥ aqe (T )¥°¥e (L )0056 W 665-4-28 08
(8 )2 (L1)88 (61)86 (6 )E°¥ oqe  (p1)€°2¢ (9 )OvS6 W 0.5-£-28 89
(s )€ (5)26 (91)86 (S )S°F g (o1)L°22 (5 )0656 [} £6€-£-08 99
(2)8 (5)26 (L1186 (9 )6°Y qe  (81)0°22 (¥ )0196 W 92y-A-08 L9
(21)t  (11)16 (6 )66 (L )v¥ qe (8 )6°¢¢ (€ )0296 H 195-4-28 28
(1)tr (er)o6 (81)86 (¢1)0°V qe  (T11)/°22 (2 )0996 W 10¥-W 19
(1)1 (¥ )es (9 )oot (€ )s°¥ e (2)1°%e (T )08L6 [} 809-4-28 2L
(66-1) (wd) buppesy  (5-1) 3533 S,ueoung (%) (a42e/sql) adAy uo}3dgaIsap *ou
mmc*muog 3yb tay 20§ 406 LA 3soAJRYy 9  dumsjow gyl quiedd JeAp3gn)  Aaud
jueld 03 skeq j6u|pa3s aumsjou @ PLItA uies 2861

ujean
fiewwng uo0p3e307 334yl - |BR4L Aataep a3e] €86L € dLGBL

_63-



~6upbpol %66 = 66 pue Butbpol %L = L 349ym g6-1 30 Buirjes aAL3oafqns,
*6utjueyd 4a3se sAep gz e 3duabuawd Bup|pasas Jua|[3adxd = G pue aood = | aaaym G-| Jo Burjeu 3A1303fqngy

0°6 tAd vl £2°0 €1 L6§  (50°) 051
219 9°¥ 91 5§ 6L 8°G AD
1 €6 68 2 L9t 0LL6 NVIW ONVYD
(91)1 (01)¥6 (1 )66 (2 )vy b (9 )L°81 (52)0999 vy
(vt )evr (2 )sot (L1)/8 (21)0°¥ r (61)0°St (¥2)09v8 159
(o1)1 (S1)26 (81).8 (9 )e°v } {12)€° 41 (€2)0%06 eLb
(11)s (g )vor (2 )86 (v )ev 1 (v )1°61 (22)01€6 9%
(1 )vz (v )eor (21)68 (L )2y 1yb (21)6°91 (12)0€EEE 69
(o1)s (9 )oort (¥2)18 (e1)0¥ 1y6 (e2)v €T (0z)oce6 L9
(9 )12 (L )66 (02)s8 (9 )e°v Lyb (L1)€-sT (61)0LE6 59
(91)1 (€2)o8 (se)o8 (€ )by 163 (0z)e-v1 (81)06%6 LS
(6 )6 (1 )L01 (5 )6 (L1)T°€ 146y (ot)L-L1 (L1)0156 0S¥
(€ )st (8 )86 (€ )86 (8 )ev ub3 (1 )e°12 (91)0956 96
(91)1 (v1)€6 (v )6 (2 )v°v Lybya (6 )8°LT (ST)0L96 29
(2 )os (81)16 (8 )16 (8 )2t y6 43 (t1)e-L1 (¥1)0286 65Y
(sT)T1 (12)€8 (€2)e8 (v )e v ubya (se)o°gt (€1)0886 b9t
(91)1 (12)€8 (22)18 (9 )ev ub yap (v2)2- ¢t (21)0966 2Ly
(91)1 (22)28 (9 )€6 (v1)o°¢ 633p (8 )6° L1 (11)0666 Ly
(5 )ee (1T1)e6 (y1)88 (5 ) J3p (s1)9-91 (o1)0s001 £9b
(er)e (6 )L6 (61)98 (6 )e¥ 49p2 (81)2-st1 (6 )08001T 99
(ST)T (€1)¢6 (12)58 (or)t°v 43pd (22)6°¢€1 (8 )otrotl 09t
(8 )eT  (91)16 (s1)88 (9 )ev o (v1)8°91 (¢ )oteot £5h
(L )ST (L1)16 (€1)68 (st)o"v P2 (€1)8°91 (9 )ozeotr 89
(¢1)T - (81)16 (11)06 (1)s°v 9o (€ )o61 (s )oeeot S5t
(91)1 (0z)98 (6 )06 (91)6°¢€ poq (L )osrt (¥ )ossot 26
(sT)1 (21)€6 (91)88 (2 )pv 2q (91)5°91 (¢ )orcot 85
(91)1 (6T).8 (o1)06 (1)ty qe (s )o61 (2 )oLeot St
(2t)y (5 )eor (L )26 (2 ) v e (2 )L°02 (1 )oeETT oLy
(66-1) (w3) bupeay (s-L) 3593 Ss,ueaung (%) (a400/sqQ) *ou
z6utbpo] u:m—u.._ %05 406 |A 3S9AaRyY aanisiow gp| Aajua
jueld 03 skeq (buyipass aimsiow 9 p(3th ujeun 2861

ujeay
Adewwng uojp3ed0] OM] - |epa) A3 j4ep uteuay Buo €861 v dLqel

-64-



Table 5 A-E. 1983 Commercial Variety X Nitrogen Test

Table A - Yield Table B - Heading

N Cal Pearl M-101 S-201 Earlirose N Cal Pearl M-101 S-201 Earlirose
0 8670 7930 7515 9005 0 97 95 105 102

50 9840 8225 8045 8540 50 97 94 105 103
100 10940 10150 8430 8230 100 99 97 107 102
150 10425 8975 8310 6535 150 100 98 108 105
200 10445 8795 7915 5535 200 104 101 111 106
Grand Mean 10065 8815 8040 7570 Grand Mean 99 97 107 104
(W'} 7.5 cy 1.8

LSD (.05) 915 LSD (.05) 1.5

Table C - Grain Moisture Table D - Lodgingl

N Cal Pearl M-101 S-201 Earlirose N Cal Pearl M-101 S-201 Earlirose
0 19.4 22.8 23.7 19.0 0 1 1 1 20

50 20.3 22.1 22.8 21.5 50 1 6 1 45

100 20.7 23.3 23.0 22.7 100 1 6 1 85

150 20.3 23.0 24.3 24.5 150 1" 21 1 99

200 20.5 24.0 25.5 23.8 200 38 87 1 99
Grand Mean 20.2 23.0 23.8 22.3 Grand Mean 10 24 1 70

cv 6.2 ’ cv 49.8

LSD (.05) 2.0 LSD (.05) 18

Table E - Seedling VigorZ

N Cal Pearl M-101 S-201 Earlirose
0 4.5 4.8 4.3 5.0

50 5.0 5.0 4.8 5.0
100 5.0 5.0 4.8 4.8
150 5.0 4.8 4.8 5.0
200 5.0 5.0 4.8 4.8
Grand Mean

cv 6.4

LSD (.05) ns

lsubjective rating of 1-99 where 1 = 1% lodging and 99 = 99% lodging
2sybjective rating of 1-5 where 1 = poor and 5 = excellent emergence at 28 days after planting.
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