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OBRJECTIVES: .
(1) To evaluate new systems of rice culture in which improved crop minages=
ment practices are untegratyc for maximum production efficiency of Suandard
and improved rice varieties,
(2) To develop new or aliternative crop-management practices, or apprepriate

combinaticas of them, thet are likely to improve rice stand establishment,
growth,; yield end grain quality or to minimize managemeni problems and costse

(3) To determine the culturel and crop=protection rbqtlrements of improved
Califernia rics varieties and to develop suitable mansgement systems for
eptimum grain=prdduction economys .

(&) To investigate morvhological, physielogical, cultural cr envivrsrmental
fectors & ¢eo£1ne the recponses of different vrics gonotypss Lo herchxdus

and other sgricultural chemicalse

(3) To develop techniques of low-altitude aerial observation and photo=
graphy for detection of cultural or management problems and The cccurrencs,
- distribution and control of weeds in California rice fields.

WORK IN FROGRESS:

(”) Studies of integrated systems of rice culture, including rice varietal
interactions with different water depths, fertilizer rates and wsed contrel
me thods,

(2) sStudies of integrated systems cf crop pretection, including the devel=
opment of welghh seed coatings centaining fungicides and herbicides, the
evaluation of new chemiculs for centrol of slgae and equatic weeds that
affect stand establishwent, and the evaluvatien and development of new
herblcide combinetions suitable for improved rice varieties,

(3) Improvement of greenhouse methods of screening potential new rice
varieties for possible adverse reactions to common herbicides and of
determining the causes of these responses.

(4) Completion of yieldncemponent measwrenents and data analyses firem
fleld experiments invelving fertilizer nutrient lesses to weeds and the
competitiveness of rice varieties to different kinds of weeds.
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EXPERIMENTS AND OTHER WORK COMPLETED:

(1) Crop-protection systems involving the use of liquid or %ranll&r forma=
lations of benthicearb, molinate, MCPA and granular molinate/MCPA-IFZ at
different rates and times of application, were compared for weed=conirol

efficacy in the new rice variety S<6,

(2) Efficacies of systems invelving the use of granuler TD-1874, LPE=E774
or Hydrothol=191 were compared in 2 off=station trials for contrel of chara,
scuthern naied and American pondweed in varietles Calvose and (5«3,
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(3) Batches of rice seed with weighted coatings conteining the fungicid
difolatan and one of 12 different herblcides or herbieide combinations w
used in 3 teials involving new rice=culture systems in which sesdiling and
weed control are cowbined by using the seed as the gremular herbicide carrler.
The sams herbicides or combinations were evaluated as separsate applicztions
in rice sseded in the usual manner, and & small=scale evaluation of & naw
herbicides as seed=coating components or separate applications also was
conductede

re

(4) Spseial high-rate treatments of rice with liguid and granular molinats
were made to obtain performence and residus data in suppert of Staufrler
Chemtcal Company®s petition to increase the maximum allowable rate of

i o o
Ordrem %o & or 7 1b ai/A in single or split applications,
{3y Tho fung

<

ricide Hinosan and the grewth regulstor Sustar wers evaluated
as possible st

&
simulators of rice grewth snd yisld in varlety 8=8,

(6) Applications of gramvler 06K were mede at 3 rates in & ring trisl to
provide algaseidal performance data and residue samples requested by smvac

-

Corporations A home-made granwlar simstryn treatment was included.

(7} In cooperation with Pemmwallt Corpersblion, and under pernits granted by
the California Depte. ef Food and Agriculture and EPA, 10-acre porticns of

3 Amsrican pendweed=infested rice ficlds were trested with granuler Hydro-
thol=191 by aireraft to obtain additional performance end residue data in
support of the petition for telerence and regisiration of this produch for
rice, A smsll F=compepiment riceegrowing fecility was set wp at Davis in
which applicatiens of tHo=iabeled granvlar Hydrothol=191 were made to pro=
vide soil, water, grain and straw samples for determination of the fate of
this herbicide by radicactivity detection methods as requested by EPA in
commection with the tolerance petition.

(8) 1Im cooperation with Chevron Chemlcal Company, 2 aserial applications eof

Bolero SE were supervised, and special 0o.3=acre sprayboom applications were

made to obbain performance and residue data in support of the federal regls=
tration of Bolere for rices :

(9) Glyphosate (Roundup) wes applied at 8 1b aefh to a rice field before
floeding, and to a rice=field levee 30 days before rice harvest, to provide
the Monsanto Company with soil, water, grain end straw sawples for residue=
analysis data in support of a petition to allow the use of glyphesate for
control of persnnial weeds in and near rice fislds,
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(10) At the request of Occidental Chemical Company, 6 fields treated before
floeding with the fertilizer-herbicide combination 19+9=0 + 0,75% Ordram at
400 1b/A were imspected by airplane to evaluate the psrfermance of melinate.

(11) The results of 3 water~run applications of Ordram 8E conducted by
Stauffer Chemical Compzny personnel in Colusa County were observed te evale
uate the performance of melinate applied to the intake water during fleoding.

(12) Results of 1973 trials involving aserisl ?pglieations of the liquid
copper hydroxide tricthanolamine complex KeLox Ryere submitted with those
of small-piot aigaecide experiments in partial support of federal regise
tration of these new liquid coppere—complex algaecides for rice,

WORK PLANNED

'(1)‘ To continue development of combined planting and crop-protection systems

involving welghted ssed ceabtings contalining funglicides and herbicides.
(=3

(2) To determine the extent of fertilizer and energy conservation by effec~
tive systems of alges and aquatic=weed control, wead-competitive rice var=
ieties, and improved management of water depth and flow, ’

(3) To repeat experiments comparing the performance and economy of liquid
and granular benthiocarb and molinste under different seedbed and water
management conditions, '

EJo

combination
ial fleoding.

(4) To svaluzte new systems of herblicide applicatien, such as
= & 4 oo - Faqsast 2
LS

with liguid or granular fertilizers or water-ruming during :

.
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(5) To determine probable relationships of rice~plant morpholeogy, such as
height, leaf area, leaf angle end mesocobyl length, to injury by MCPA,
molinate, benthiocearb, and the mew herbicides perfluidone and PP=8388,

(6) To evaluate new chemical systems for improvement of rice stands and
yields and decrease of application costs by use of complementary algascide-
herbicide and herbicide combinatiense

(7) To locate sericus rice~field infestations of American pondweed, horned
pondweed and southern neiad by aerial survey or field inspsction, help ar=

range for their treatment with granuler Hydrothol=191, and sssist with the

evaluation of weed control by sequentisl serial survey and photographye.

(8) To supsrvise implementation of crop-management systems involving aerial
applications of experimental algaecides or herbicides for cobtaining pre=
rogistration chemical performance and residue data in seed-rice fields,

MAJOR ACCOMPLISHMENTS

Combined cultural end crov-protection systems, The use ef coated rice
seed as granuvler herbicide carriers was found to be a feasible means of com=
bining planting and weed=conirel epsrailons without prescalking the seedo
Coating methods and materials were improved to malke the process adaptable to
single batch or continuous flew coabing systems using elther wettable powder
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or emulsifisble herbicide formulationse Fleld trials showed that stands,
yields and weed control in plots of coated seed conteining the herbicides
M=31432 or NTN-L725 separately treated with MCPA, or combinations of M=3432
4 simetryn or NTN=-4725 + simetryn not trested lster with HCPA, were as good
or better then those in prescakedsscedsd plots separately treated with molis-
nate and MCPA. Since these herbicides and combinations also were found ef=
fective as separate soil applicsticus, the future of their use as sesd=-coating
additives will depend on their development as rice herbiclides by their manu-
facturers. All mew herbicides tesied were too injuricus to vice in seed
coatings, but perfiuvidone (Destun R)) end PP=B88 appeared promising as sep=
arate pre- or post=floed herbicides in eordinary water=scun rice.

Improvement of ¢rop=protection systems. As shown in the following tabley
grenvler bentniocard (bolerc) and molinets (Ordrem) were found greatly superior
e 32

to their respsctive emulsifiable formulaticns in e fisld where barnyardgrass
caused about 50 ewtfA, or 75 percent, decrsase in yleld of watrsated plots.

Porformance of different herbieide formulations in S=6 variety rics
at the Califernia Rice Experiment Statien in 1574

Herbicide  hpplication Rics,s Grass s/ Graings Grain-yield
formilation rate tiace sband™’ control™’ yield™  differences
» (1b aif4) (%) (%) (Cuwt/a) (Cwbfh)
Renthiacarb (E) i PFé/ 93 L3 L5.9 .
Benthiocarb (&) 4 PF 68 96 52,0 + 13.1
Melinaets (E) b PETL. 95 60 L5e 5 _
Holinate (G) L PFL g8 G7 62olt + 16,9
Benthiccarlk (B) L 10 DAS 98 55 5l.2
Benthiicezrb (G) L . 10 DAS 98 oL 690l <+ 18,2
Molinate (E) 3 18 DAS 100 6l bQy5 ,
Molinate (G) 3 i8 DS 95 88 6003 + 10,8
Molinate (E) 6 35 DAS 98 50 1704
Molinate (G) 6 35 DAS 100 85 506 + 75
Untreated o e 93 13 18,7 = 5067 (ofo

69,0 mase)

1/ Mean visual ratings made at 63 days after seeding (DAS).

2/ Nean yield ef rough rice st 2% moisture.

gf Abhbreviationss E = 8 1b aifgsl emulsifiables G = 104 ai granulars
PF = prefloods; PFL = prefloed soil=incorporated.

This trial ubilized staticewater management systems te minimize chemical
losses end improve herbicide action after the applications, The inereassd
grass control and ylelds given by the granular formulations more than compen=
sated for any additicnal cost of using grenular instead of liquid forms of
the herbicides both before and after flooding, It should bs noted thet 4 or
6 1b 2i/L sre not yet legal wrates for molinzte in California, bul when higher
rates are allowed, 6 1b ai/A of grenular molinate as late as 35 DAS appears
justified at todey®s prices where potential weed losses are highe
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Among other 1974 trials, the positive performance of granular TD-1874
in control of American pendwesd, scuthern nailad and chers wes confirmsdg
granular simetryn and 06K gave excellent filamentous algae control at 1.5
kg ai/hag Hinosan applications at beobing and heading times at 0.7 to lo4
1b aifL increased rice yield up to 7 awtfA, while Sustar injured rice and
decreased S=6 yield at 2 1b aifAs and the granulsr melinate/lCPA=IPE combis
nation gave as good or better weed control and grain yields as separate
applications 6f molinate and MCPA without injury to varieties S=6, 70{3557,
70/6526 snd the very shortestature line 74439, Fertilizer interactions
trisls indicated that hicher amounts of basal nitrogen generally decressed
populations of barnysrdgrass, monochoria or roughseed bulrush in varieties
S=b, 7439 and 70/6526 in response to increased rice plant populations,
although these results were less marked in the shorter=stature lines with
which the weeds compsted more severely,

TIMEDIATELY APFLICABLE RESEARCH RESULTS

Hopefully, the positive results of 1974 aserisl applications of grenular
Hydrothol=i91l in control of rigs={ield infestations of American pondweed,
and the study of the fate of 18c=1absled Hydrothol=1l91l, should fulfill EPA
requirements so that this herbicide finally will become availeblie to Calle
fornia rice growers in 1975 under an experimental label at least,

This and previcus yeer®s results also have centributed to the probable
experimental registration of bsnthicecarb for Califernis rice in 1975 as well

as an increased labsl rate for molinste, We cen now preseribe lmproved sys=
tems of water wanagement, rates and times of application, and preferred Lfore
mulations for obiaining maximum efficecy of these herbicides in water-scwn rice.

Results of 1973 trials with liquid copper=triethenclamine complexes may
enable the commereisl avellability of 3 formulations of these algaecides in
1975, if EPA acts favorably on petitiens for their federal registration,

.We sre net yet convineed that these algaecides perform betier or are more
economical then copper sulfate, bul growers need not werry about their
safety te rice at labsl rates and times of applicatien.

EVALUATION OF PROJECT

The transition of resesrch by perscnnel of this project from pure weed-
control to egroncmic=systems objectives has been accomplished without much
disruption of centinuity, and pregress on new lines of investigation has
been satisfactory. The work with new rice genotypes has emphasized the im=
portance of developing jwproved integrated crope-mansgement sysiems for new
rlee varieties with recpect to water depth and flew, cholce and use of herbie
cides and other chemicals, and fertilizer conservatien, Eveluation of new
plant types for relative competitiveness to weeds also asppesars worthwhile
end coincides with rice~breeding cbjectives, Although the rice seed=coating
systems of combining plenting and herbicide or algeecide application may
never become & practical rsalily, development of the concept has atiracted
the interest and fubture cooperation of a private sesd=coating company, which
indicates the idea may not be teo farfetched. :

PUBRLICATIONS OR REFORTS

" Seaman, Do E, 1974, Manegement of new varietiss, Ins Program for Rice
Field Da”{g Sep‘ho Lg‘g Ri.ﬁ@ E‘}:pto St&gg BiggSQ C&}ifep ppo i‘qﬁ“iﬁc
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