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SIMAZINE - A New Herbicide
for Use in Orange Groves

NONTILLAGE FOR AVOCADO ORCHARDS

The attached data was provided by Frank Brooks for a technical note.
This technical note is for the avocado and orange producing regions,
and is applicable only to the following Resource Areas:

Mo, 20 {our local number H-4)
MNo. 31 {our local number H-10)
Mo, 35 {our lecal number F-5)

The material is reprinted from articles by C. D. McCarty, of the
Agricultural Extension Service, University of California, Riverside;
and B. E. Day and L. 5. Jordan, of the Department of Horticultural
Science, University of California Citrus Research Center.

J. W. Garlinghouse
Asst, State Soil Conservationist
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IMAZINE has been registered

Fl.'ll' TS 45 A rI!'E-L"rI'IEI.‘Et"I"II::U ]1u_:r-
hicide for the control of seedling
weeds in California orange groves.
This clearance does oot apply to
other varigties of citrus and Spac-
ifieally oxcludss the Coachella, Im-
perial and Palo Verde valleve of
Souathern California where light-
testured  soils make  citrus  trees
mare suseeptible to injury,

Simagine is one of & group of
compounds known as triazines
which passess herbicidul peopertios,
The technical material is a1 white
crystalling compound which has a
vory low solubility & water (5
ppm) and is only slightly soluble in
organic salvents,

The commercial formulation s
sold s an 80 percent active wet-
tnble powder, Tt should be used in
sprayers with mechanical agitators.
It is aenvalatile, noncorrosive and
ol extremely low Loxieily to wirm-
hlooded animals. Simazine ean he
remoyvid Trom spray equipment by
a- thoraugh  rinsing with water.
However, if the rig is left standing
without agitation the simazine will
otile to the bottom of the tunk and

ust be loosened belare remeval,

Moves la Leaavaes

Simazine is not o contact herbi-
cithe and canses little injury when
i|l|1'||iq'-:'| (14 1|]||||1 I'r|'|;'||.|:=.|_'. When A=

.]E]EI'H'I o the soil and leached into
the oot wone, it is readily absorhed
by the roots of young plants and
moves with Hie transpiration steenm
to the leaves where its herbicidal
action takes place. Therefore ta he
e ctive ILgEinsl 3ul::|:|.|i||.|; wieds,
simazine should be applied to bare
sodl and leached in by rainfall o
sprinkler irrigation before the weed
seads germinate,

Little is known about the herhi-
cidal action of simazine. It is believ.
il that simazine causes duﬂt]]_h}'
interfering with one of the wital
processes of photosynthesis, Sima-
sines aeHon isonol eapld, and it
mav toke several weeks for the
death of seedling weeds to ooour,
Injury symplems are a yellowing
of the leaves, followed by tip and
marginal burning.

Simazine is cffective against a
wide range of gross and broad leaf-
ed weed species found in Califor-
nin citrus orchards, Applied af the
rate of 2 pounds of commercial
Farmubatiomnm [T e, aimarine has
controlled chickweed, purslane,
umbs  quarter, Amarenthus  sp.,

|{']:|||g':'||'x Jreerses, weiled :r|1'|ﬁl:3rti.

rild oats, annusl blue gross and
sowe hastle, Mavpinal conitol of
prostrate spurge, punclore v,
hairy crabgrass, cup grass and turs
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Simazine - A New Herbicide

For Use in Orange Groves

By Boysie E. Day and L. 5. Jardan

key muellein has oecurred in o few
localitics,

- HNarrew Band

Beeause of its low solubility and
strong absorption by sodl colloids
and organic matter, simazine s Fix=
cd in 4 verv parrow band, per-
haps an inch oe so thick, ak the
surfince of most soils. Deep-rooted
perennials or wall-established an-
mual weesds which would be suse
coptible if they perminated as
seedlings escape injury. Also some
weeds miy eseape by germinating
from depths kelow the simazine-
breid el grrena,

Some plants are resistant to sima-
zine beesuse they contain an en-
wyme which destrovs simaeine as
soon s it is absorbed by the plant.
Corn contains I::!u'n’.- ETEY I anel will
growe im scdl heavily trested with
simazine.

Citrug owes ibs resistance bo sima-
zine to two factors: (1) a slight
fundamental resistanee 28 a species
chiracteristie, and (2} failure of
thie simazine to move downward in-
to the met zone, The extent of
downward movement in scils is de-
tepmined by e colloidal and
orpanic properties of the sail, Cer-
tain desest soils low in clay and
organic eontent have little capacity
to retiin simazine against leaching.
Applications of 2 pounds of sima-
zime por nere have caused injury to
chtrus trees in sandv sofl In the
desert areis of Southern California,

Safety Margin

It iz ditficult to estahlish hard
und fast rules concerning the toles
vance of eitrus to simazine on dif-
Ferent soil types. However, numer-
ous field tests carried out since LAGT
in all of the citrus-growing areas of
the state indicate that, with the
exception of sandy soils, & consider-
able margin of safety exists between
the amount of simazine tequiced to
conteol seedling weed growth and
that which will injure citrus trees,

Mature Washington navel arange
trees, valencin orange trees and
lemon trees kave been teeated with
rates of simazine as high as 32
pounds per acre with no injury, In
one case o sweet orange seedling in
Santa Barbara County wos treated
in Oetober of 1960 with simazine at
the rate of 64 pounds per acre, To
date no injury symptems hove ap-
peared cither on folinge or froit,

In Marcch of 1939, a long-term
plot was established at Biverside
to determine the offect on maturae
citri trees of repeat applications of
sirmmzine al the rate of 2 ponnds per

were. To date Four applications have
hean made with no injury to the
trees.

Mo Residus" Basis

Analysis of fruit harvested from
treated orchards indicates that re-
sidues of simasne do nat oocur in
the feuit in sufficient quantity ko he
deteeted by present analytical
methods, Therefore, simazine  has
bisan  pegistered by the  Federal
Foo] and Drog Administration an
a “no rvesidue™ hasis, In applying
simmsLeinde Lo the sni'i. CATE ﬁ]ll'lllld I-I'!.!
taken to keep the Tierbicide of[ the
triee Soliage and aff the froit which
‘conid beeome contaminated

Taests to determing the longovity
of simazine in the soil were sta ted
in the full of 1957, Plots estahlish-
el st Tiverside and in Tulaze Coun-
Ly shorwend Uit a E-tMJII1=I|--|:-I'T-L'I':'I.‘E
application Jeached into fown or
clay soils wonld prevent seelling
woesd prowll Tor pericds of o
ST This represents an aclvintaioe
sinee the grower meve] ek |||:||5.I
ome applivation of herhicide por
veanr, Howover, due 1n the losw sali-
hility 4 simsine, more ruinfall is
poerpuieet] to leach it inke the soil
where it iz cliective.

In the soil, simazine s gradually
broken down bar micro-onginisms.
The time Iog decomposition to the
point where weeds are mo longer
controlled 4 varinble. There are
inclications that the residual life of
simazine is shorter in soils high in
clay andd organic content, This is
prohably heciuse such soils prov-
jde a more favoreble habitwt for
woil bacteria than do seils low in
colleids or orsanic material. The
main avenue for the disapperrance
of simazine in sandv soils s prob-
ably leaching, Breakdown of sima-
zine is also Favored by high temper-
atures and pvailable molsture

Orchard Preparation

Preparation of the orchard for
nentillage and application of sima-
zing iz the same as for othicr soil
sterilanl presemergent type horbi-
cides, The grove should be Tauded mast
in Hnal fovm in regard to the posi-
tion of furrows, hasing or sprinkler
irrigntion systerns. Sirnaxine shonld
he applied o the sl while it 6z
froe of weed growth and hefore the
mErmination of weed seeds. Prefor-
ably this should be done i the
fall as close to rainfall ns practical
since misximum efficiency {5 ahtain-
od i simazine i leached into the
sofl immedintely. Poor weed con-
tral has resulted where the soil
contiaing enongh malsture to gers

minate weel secds while the sima-
wine remains on the soil sucface
withent being leached in.

Sprinkler irrigation is an ellective
method of leaching simazine into
thie enil, bot sprinkler patterns do
nat always give uniform coverage
anel spotty eontral somebimes e
st

Simizine alonld be applied with
cure, A v al appleation can-
PN Ij| II\'I,':’I'||'|I.)I|:|‘;:'J-|“:.I sinle qu.[!‘
werdl eonteol program depencds on
wsing the minimuam ameant of her-
Tictde Tr_'l:]l_|ir-;'l:! to eonirel  weed
grrewt e while Jeaving o wide margin
of 'u'lrl_-l‘:l.' for tlos treoas, 1t is very
easy to overdase in Jocal spots by
spilling, slowing or inadvertent
stopaping of the T hefore the
boom is turned off,

Waigh Carefully

The smounl of simazine maing
into the spray tonk should he care-
fully wedghed and should he added
after the tank s partially filled with
aned while the agilator s
ine must be kept in

WHRET
g, Sm
snspension during spraving

Sitnavine should not he mixed
with seeed il for vse in orclinnds
Spraving Jurpge clumps of weeds
with pilsimazine mistires Lends o
overdosage witl simuzine i lecal
areas, LE perenoinl or anneal
".\.'l_'l,"'l'l_‘«. ure !1r{'-1:'|:|| _ll]l_I ikl .I-."L"
conveniently removed by coltiva-
teoey, they should be spraved with
nil helore application of simazine.

Simazine should not be spraved
where it will come in contict with
other erops.

Tn summary, simazine s a powers
ful amd effeetive herhicide. Once
fixed in the sail f'.;-:.' :LL!|'|||1:1‘.-=' nntsk-
ure, it is highly residoal aned will
prevent :-e'c'(l'ml;..t wod Qo thi for
@ year or more in most Culifnrnia
citrus soils. Field trials have shown®
that o l|:|..-|.!-:' .'||'.|.|’:J.i|'. ol '\iia!-rl:-' iy inlg
between e emanat of simazine
necessiry to eontrol wesd rrowth
and |.|.|,1.-.;||'|'|||I,||1| which will ciuse
injurs to the trees on loam and day
sails. However, it shoadd he remem-
Bered that o weed contral program
of this tvpe mnst e citrried, sl
with precision and care,
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. Nontillage for Avocado Orchards

By C. D. McCarty, B. E. Doy and L 5. Jordan

Ther firsd authar i with the Ap.
riculfuel  Extenvipn Service, Ui
versity of Californio, Riverside; the
otier two cuihors are members of
the Departmont of  Honticuliural
Scienge, Unfversty  of Califoraie
Ditrns Reseorck Cenker.
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VOCADD freds possess an ox-
tensive teeder vool svitem
whiel PrwE T this Il;:]'l few imelies
af soil, Under an cstublished mulich,
avorutds roots come to the soil sur-
face. Tillage desteoys surface roots,
amil I||n: froes e II{']II,:II('I.,:TH (i1 1]
roats Below the cultivated aren and
in undisturhed soil under the lres
skirt, For practical purposes the
tilled godl s of Higle walia o the
trea, :
Coativeal enltivation destrays the
tilth of the soil by bronking down

TILLED AVOCADO ORCHARD -

 Compaction from Equipment

Tilled arca

1
Plow-S5ale
Rt

soil - prarticlos which run |||<I'"-I||r'r
wndd compact, This compaction de-
creases water pencteation and aera-
tior. [n many soils cultivalion
canses e formslion of @ |:|l:|n'\.|\.--.'\u::-l-e'1
which further retards water pene-
tration and is too lightly packed
Lo serve as o medinm for goeosd moot
prosvtl [figure 10,

T by pres af |||::-|'|I!i'|'|:|g{'~ |_:||'.|-:'ti-:'|,:-;
have developed {fgore 27,

in the most popolar  system,
5.-'|:|E'E||H|<.-:r irrigation s weed  and
weeds are controlled by mowing.
When this is done, upright grow-
ing weeds are  destroyed and
Bermudi gross turf develops, ]:I-I,‘:r-
mnda grivss thrives when mowed
aned sprinkied and is a product of
an environment created by cultural
practice,

A& mowwedd torl alfers several ois-
Bermuda  grass is oa

aulvamts 1,

Lrone sectlon &l fillad orchond. ooty desiroyed [n fillsd arec, poor woier pessiralion

Ikreugh plaw-sele, Soll & Ailled oreo i of linle salue 10 free

NON-TILLED AVOCADO ORCHARD .~ \
(WEED FREE)

Sfjl*;ﬂhle " Irr;q’a‘f:pn

Berrr!uda—qrass tuef | Leaf Mulch

el

LB R o A

T ]
woder ard feilicer.

‘ |
i .E-:is_—ﬁ'!r:'—'?:'ll" ra
S

(21 Muleh helds meldure, pravenis woder runcf;

T dypes of mordilloge. |13 Full vie i mode of ihe isil Lot Berusds grota burd uaes

prvidas idval pnsime.

merd far raat grewih,

hesivy compelitor for water and lor-

tilizer. Losg-term compeliticn oy
nutrients may be of little bnpor-
taiee sinen oawid  clippings are

retumed $o the soil a8 organic mat-
tor, but competition bor molstone
durini perdods wf waler sherbige
is @ seriows peoblems Froguent
mwing does not rednes the amount
of wiker used by the gruss, and o
solitd stand may use more waler
Uit the rees.

|||'.':|||!||g|_'r sl
with wny type of cover crop, is that
rodents tend 80 work more [resly
where weeds are presenl

ncler e secoml tvpe of nontil-
gy prowtram, weeds are cometralled
with herhicides nnd a leaf moleh is
wllowerd to Build up (o the eeclped
This mulch, coupled with shading
a5 the trees grow lerger, prodoces
an environiment whicl I.;l‘\l_r!-lj:l’ih:_'{'}i
weeed] growth

In erchards where no Bermoda
ETass or ather estahlishaed |_!|:'|-:':||||i|.'!
wobds exdst, meniron may e ap-
plied 1o the soil to kil germinating
el :uu:l.Hing-.. [nfiart Ilt|<'|||_'|:,,'_ Bor-
ook gruss §s estublished in over
hult of the wwocadn acreape in the
state,

Several systemde herbicides aee
wrntler .-:lnd:.' for nse .'|g:|i||s;t Ter-
mnche sricss in vl BrovE; a0
far these muterinls have proved to
be rither toxic to tha tree or the
micgin of selectivity. between [he
amount of Levhicide required o kil
the prass and that which will cse
tree nfury & seonareow Phae the
herbicide eannot be osed with
wlvly,

Ancdler o

. Repeated Qil Spraying

At present the reeommended pro-
cedure for the conteol of Bermuda
grass 15 repeated: ol spraving [ e
ure 3] Ones o contim] PreEenm i
begun, setreitment must be carried

Flu a, I1| e .-|||1 e Bupf i this e

by nssure b

aul witly repularisy CIME-

ficial Tosults, The fivst oil spraying
kil thno feliome hut dies little dam
e B ponks anel vhimomes, The re-

prowtle wses Toodd ehat hins heon
shageil dn undergronnd plant parts

For muoximum  efficiency,
ENECERSIVE BPray g ak

each
|||Il..: ]ll' |||i||||'
when regrowth has depleted  soof
andd ehidsorme food reserves toowmixe-
. and betore new foliage can
i fneture enougl food 1o r |:|]l.'I|-
ish these reserves. | o spraving
||1ﬂ'\-\4'(1 0T ||1'|.'l\.1':] L Illll‘!_|I III
PriLh In |_|-;:|i||l: where it
sepls food back into the oot svs-
tem in larger guantities than is be
ing vsed and the fomd reserves ane
rapuicly I ol trewt-
ments are spiced oo closely o-
gether, the newly sprouting geass s
killed bBelore it deplotes the

o

""'l I]I T I15ﬁ| i (1

!-C'J!.II.I.

i ] Hherefore, it
will tuke o larper number of trepk-
ks before the genss is eventoally
sturved out,

The amount of regeowlh which
oocurs before mone food s rans-
|_"-';|'I|.|.| |u|.-., 1ha r\-::r':-l systern than is

e Lo pmaxarnem;

uf I-|||| In HRLY b '1|:-| |_1. ||_|J'|f||, '||:||;}13'L.
will vary due o differences dn
prowing conditions n variens loca
Lioms,

Determining Time Interval

Experiments dnalicate  that  the
riter of regrowth following the first
vil sproying cun be used as oan
index to determineg the me interval
belweoen  Lreibmenls,
shwsaled bue paiche whien approsinmate-
Iy 2 percent rogrowth of the nru..—
il stand has prewrmed, Thi T
hetwoen the first twe application:
establizhes a Ume interval adfustoed
lo logal vonclil fong
wehich canm be wsed as aninterval
|prlinrsien ::||'|:.-.-'||_|,|-:'|:_I, spreviogs, As
the rate of recovery of the gross
hrops off, one should nat hoegme
celigent dn retreating or the henps-
AL of the whaols ||:r|l"|:|||| is lost,

Fieet reselanenl

HNVE illl'lu'li'lllu:ll

‘u.III'
|'|'II:|'

‘1II"'I'\|" wypseiic] ﬂll IIII l:'llll'i

maethos of |-'.|.Ir:|] PTWLTS

s I-r-—- :-.-umulh el wih wead el aprog.
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lingd some of the'principles govern-

P ofl plwvtetoxicity af L
Peteolewm oils are divided inka

two wronps called  suoreted ool

msatnmited hydrocarbons. Salus
it Dvdrocarbons hpve single val-
ciice Bands-holween caibon ntoms
aned e pelatively nogplytotoxic
) livdrecarbons have

(B | ‘-.l!l“il.ll:.'l.i.
coumdd triple bonds belween
atoms and possess o high
al ;:l| inl Lossog iy

l:|'.|||||n..|.||||.|:.'. are further divid-
el ino steaight clinin amne braselied
chin. compounds and into com-
pomneds dnowhiel the carbon atome
Lormm a ran. I[}'(]!'!JI'.II1|II|I.\' with wn-
abedd choin linkages are called
sl thse with wnsabeealed
rng structures e knowe as
atic componncs. Aromtics are more
nlwtcdonie than alefing,

s

aleding,

F|;| 4.

For econemy, weed ails shonld
e suffeiently  tnxie to be o offoo-
tivee when applied as a light flm.
Drenching spravs should not be
teeessary . altheagh heavier appli
citions iy T reguined on porsis-
tent pevennial prasses such as John.
son and Bermoda grass. For hest
residls one these weeds, sofficient
virlme mnst he applied to pevmit
the oil to creep inside the leaves
which sheatli the growing points,
Liss ofl canbe used with equally
-.|.Ii~|:|.|'I||r}' esnlis it the s i
moveet] hefore sproving, . However,
the mewed stubble most not be
preected from the spray by a cover
ol mowed clippings

1:‘: 11 ':.- .'l|||'l;_'| are |||.,r|,|.‘-' nre Flli|]'_|tl'_'d
- Wirin sl il is casier Ao e
vient i Bermodn grass dnlestation
tham to ersdivute one once 48 ke

nt aveceda plealing, Enough noflve growth hew boen lefl 1o present srasian

ar atpsp slone. I=fesiclion of parenninl wesda toa be sproyed with weed ail. Monuran oo ba
wveil 10 contral peediicg wnnda,

The wmount of aromatie materinl
ina given ml i cxpressed s a0 por-
contage of vither volume or weight,

Wead oils containing 50 percent or
g Ne l:r:'”'l-.[ll' Il':ll:l:l:'::lll_“l.l.ﬁ 'l.'|l|.|!|
a specific gravity of 257 to 20" AP
(hased onoa seale adopred F:--r the

American Patroleom Dns

Lexeellen l all PuTOsE W

o hic toxicants
Iml fied”™ 4n increase their
y ]1}' b aualaliviom of e
el -JI‘-|II.'II':'|-. tinitrocrasal, dinit:
ortho-secoml iwry metvlplienol and
other oil soluhla n:'luutm|-::-|-|-l:-:|||:||,|.|,

Eessin

[ These fortilving moterols have o
seen tolerunee anl Friie ¢ nirtint-
il with e cunvt he |||i!ThI’_'t';."i_:|

Highly toxic ails, or sils fortificd

to increase their killing power, may
D ernuilsified sitl waler to produce
a |.'|r§;4-|' volume ol apray to .1"|'|r|_':'|ﬂ
the wil over a grentor arcn, Kothing
i guined by making cmulsions of
oils of medium or low toxieity, sinee
thiey already hiave enough volome to
sprecid their toxie notion to & mas-
imum,
When oil-wites mistures s
e T T T shonld Le {'(]I.Iil:]h’_'l.l.
vith an agitater powerful enough
keep the materiol in the spray
ko emulsifed. Mosl weed o
maatil e be applicd o an cmnlsion
contain an emalsifving  npent: if
nal, the wddition of an
iy D Ll ful

vasied,

EEDAACSE FORTLAAD QARG ' REE

emlsifior:

comes established. It starking a new
orcluird, the native vepetation slould
Do ediared .'\.'l!r-ﬁl:'i'l,':l'.u.'\_..' o l}]:_u'_t the
Wi fretcs, Il'i'u'l"[l'lj; lf‘l'lﬂ'.'-gl] native
wrowtly te prevent - oroclon i Figs-
ure 4

Two-Peund Rote

Infesrations of new. scedling
weeds ean b prevented b1_,-' applys
Jrq.. monuron at the rite of 2 pounds
of commercial formulution’ {50 Jier-
cont aclive] per acee. This shonld
b aprplicnl outside the coot wone of
the young tree. Normally, monuzon
i appliced in the Bl just hefore the
heginning of the miny seasen o
that the herbicide s leached into
the soil where it can be ahsnrhed
by the roots of germinating weeds,
I8 sprinklors are used, monumon may
b applied any time and leached
i the soil by sprinkler irigation,

At the f-|'|u||||||-|_rur-:||;'r= TRt
monuren s et effeckive against
established anounl or porennial
weersls, Such growth may be teisated
with il at intervals sufBeic w1 LA ]
insire 15 conlreal,

Westds whivch sprout in the rool
cone of newly planted trees can alss
b spravesd w:th all. Care shonld b
taken to protect the drank of the
tree trom aceidental spraving, -

Several new herbicides are under
stucv for use in avocado archards.
(M these, simazing has heen parli-

culurly  promising. Avocados  are
pesistant to this herhicide, which
i applied in the sume way 1% mon-
wron, Simazine has not yet heen
registered For use dn avocndo groves
hw the Federal Food aond Deog
Adlininistation,




