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Highl ight

Picloram effectively controlled huisache (Acacia far.nesiana (L.) wilrd.)'*,ter, "f-pti.d'H-;i;y, ;une, Juryand Octotrer. It was--ore iff""ti". ifr"" several otherherbicides ar comparable a"rug;" Itii_i".", ,r picloram+ 2,4,5-T were effective on hiisach"-1"-ririrg and fallapplications. picloram 
11"; .o"lJ'il" ,"ar,."a by addingcomparable amounts of 2,4,s-T. 4.";i;;;; icides, includ.ing 2,4,5.T, effectiverv controlled ;&;;;;;" Aprir, Mayand June. Herbicidei-at_lf:.t ;;;;hJ;;:.i *e,e usuauyineffective. Aerial appli-cations of lricloiam' and mixture.sof picloram + g.4.ErT. j". ,r,S l"f i ' ."",.rf led huisache,blackbrush (Acacia rigiduta i""!i.1,'"r"a"'sereral otherwoody sfrecies, but wjre i""rr".iioJ'"i"i".r, species asTexas plrsimmon (Diaspyros_ tcxan-a S.n.Jf.l, rvolfberry(Lycium bertandieri Ii.1""rl,---""; ;'ldil" (Betberistrif oliolata Lloric.).
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cat ions in Texas.

Huisache (Acac_ia farnesiana (L.) \Villd.) is arvidespread rvoody specres rn tropical and semi_tropical areas of loriir ""a so"ii_,-.a-i..ri." (Vines,1960). In Texas, huisache i"f;;;; Lri, zn millionacres.of pasrure and ranget""J "ni i" ."i.-'o-i
gl::I,h and spread is.or riajor;;;r" to Texasranchers (Smith "ld Rechenrhin, l964). M;:chanical niethocls "f .o"i."f'-i".i.;;. bulldozing,
fl*y1rs,,n"d loo! plor,.inq iii".ii.,r,i.:-ieb4]:r reatmenr of the base of t-ire tru'k ,,liii., iz,+li-tricltlorophenoxv\ acetic ".id (2,;,5jI) at g poundsper 100 $ailons 6i t . .or., . , . ; ; ; i ;" i  roit  

r i l t ,  inai_viduat.trees (Hoffman "na nag;ii., isooy. Thesecontrol methods. hor'ever, ari someri_; .;;;;:
llll:l"l-ry I I 990) a.foil tea r.r iir".ri. uy 

-" 
J.i" rtrearments of 2.4.b-T but killed f.rv pl"ntr. Bovey(1966) found that 4-arnino-s,s,o,iri.troropicolinic

acid (picloram) shorr.ea p.o"iirf for*t,uir".t,e con-,rt-"ld seueril arsociatdd *."A, "f"r".
"^rhp study \\'as conclucted ," JJ,Srrrrine tl.re mosreffective lrerbicides, rares, and ti_e oi application
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f*llli".j#ii rrorrori is: iooo r-",,.{ilen Roarr,
rSpecial thanks are exrgydg<l..ro p. .1. Rai;srlale, ExrensionLange Specialist, for jdeltif icatiori.of pla;; species, anrlG' o. Hotfmarr for prarrt irrerrrif i . i  t ioil"",,,r assistarrce,rr evaluariorr of t lre o"ii"t lrt-o,."rr 'd""iprrl lrron, l.e.xas.

Materials and Methods
Truck appliuttions._We treatetl narive stands of huisacheand honey mesquite (prosopis j"t if i ;r; i ir"ortr; DC. var.gtanduto.ut (Tor;.) coftereti;, .i""1'nj"!i., Texas. Hui-sache was tlre more abundanf ,p".Lr.- n"?n species rangedfrom 5 to l5 ft in height. n.'""y "i J. l,soa, describedr^e climate, soils and v-egetarion lr-in.""lp"rimental site.\. lre used a truck-mounted-sprayer a.r.. iUJ by Nleyer et al.(1967), and apptied herbicictes o" o;iol; 3, 1963; AprilI3,,J\Iay t:, Ju)f 13, and Ocrober zg, ig;+; juay 29, 1965arrd June 15, I966. lVe rerreated, ; ;;^, later, selectedplots in the October, 

- l969 and IIay, 
-l '964 

,..or*.r,,r.Herbicides included: 
_ 3,6-dichloro-r-unirl. 

^ 
". ia (dicamba),6,7.di hyd rod i pyri do( 1,2.a: 2,,y-cypy rizin;;i;r* salts (diq uat),s.3,6.trichlorobenzoic 

_.acid (2,3,6.T8jt, i, j ,s.,. iur,yl phos.phorotrithioate (DEl), s--l-*o_Sjr;p.l iyt-o-rn"ttyturacil
( isocil), 5-bromo-3_sec_butyl-6_methyf".iJi ' iu.omacil), 

t,t,-dimethyl.4,4,.bipvridinium r"ft, 1f"."fr",),* rrr" potassiumsalt of picloram, 
'g-ethylhexyl 

esters of 1-:,1_O;cirtorophenoxy)acetic acid (9,4-D), and Z,+,5-T. S".f;;;;,r; alkyraryl poly-ethylene glycols, free fatry ".iar, ""J i."fopanol (X_77,1twere added at 0.57o of- thi total spray ,otirme. Herbicideswere applied at l0 qallons p". "c.e lgpa) except bromacilrttrich u'as.applied at-20 gp"l rn. ,;.;1;;"; area (50 acres)was fenced from livestoc-k, divided lnto Ufo.t, and road-wa1,s bulldozed for ^p-assage of the ,piuu tru.t. plots
treated were 22 by 200 fr ln " ,"nao*'ir"d block of tworeplications. trtrre visually *,i;atel-;;..i, .r huisache
ilj_"i:::i:e 

canopy reducrion ;rr ."[r,- pro,, t, 2 and 3vears alter treatment.
Aerial applications._\Ve applied herbicides to a mixedstand of brush on october r+. iso; "i i ._fi. lr,on, Texas...rt trtodel C Snow.r aircrafr was used to ,poy plots 200 by840 ft in a randomized block design wi,ir,r, ioir.pri.ations pertrearment. Herbicides were applied in water at a spray vol_

ij3: 
"f 7)L3l! Herbicides inciudea ficror"_ ut r,2 and Blb/acre, 2,4,5-T at 2 lb/acre, and a niixture-of pi. lo."_ 42,4,5-T aj t+l lb/acre. Rainfall, , ;;; l ;;.;re rreatmenr,produced excellent foliar,gtowth. preaominanr species werehuisache and blackbrusi qAcacia igli;ir"n"nth.) withscatrered plants of catclaw (,aca-cig grigl;i-A. Gray), Texaspersimmon (D ios byros t e x.an a _S.lreIle;l-*ot fberry (Ly ctrimu":,:,:, 
I f .,.: -?r, 

nil i,,arseri t a 6 e,t i,: ;i',,: :Joiio, n, n l\ ro ric.),
lurr^ \.ryr.r1 spp.), lotebrrsh (Condalia spp.), spiney hac(.berry (Celtis ball ida Torr.), '  pricklypeai' (bpuntia tind_ty;nyri Engelm.), hogplum (iotubr' i ia rc)irri, (Torr. &.Gray) Gray), tasaii i lo t6.p.unt.i i  Ieptocau!is bc.j, t i .t,.,"y*ooa(Eysenhardtia tekana' Siheele), ;"J l;;;;;esquite. \vevisually estimated percenrage canopy recluction of eachspecies along two lb0-ft rransect l ines in e"J plot, I ancl2 years afrer treatmerrt.

Results and Discussion
Trr:ck ap ltl ications._picloranr aracre, bromaci l  at  I0 lb/acre, isoci l  at

2 and 4 tb l
5 lb/acre, and

{ l l le nt ion of traclcmarkn o t _co n s ti t u t ; ; g;;;;: f1"",' l^-i,?::li;' !i ?,' j, ;J::[ l.i 1T
Ll! ll:s Deparrm"cnt or egii.,,ir,,r"'.i i.ill omr uni-vers r ry  a r r< l  r locs  r ro t  imyr ly .  i t s  appror " l -  io ' i I , .  " * . l , , . iono f  o ther  p ror luc ts  tha t  m; ry  a tso  be .s i r i t ; rb ie . ' *  

'
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Table l. Percentage canopy reduction of huisache treated
with 29 herbicidal treatments on October 4, 1963 at
Refugio, Texas.

-

Ib/acre 
Ycars aftcr trcatrnetlt

H e r b i c i d e a p p l i e d l Z j M e a n g

ET AL].

Talrle 2l Canopy rcrtuction (/o) of huisache treated with

f::,tlrij, picloram, 2,4,5-T, and dicamba on May 12,
1964 a[ Refugio, Texas.r

I l) /acrc 
ycars aftcr trcatmcnt

H c r b i c i d q a p p l i c r l l Z 3 t r f c a n g

l 0 I 0 l 8 9 d e
+ t5  t5  38  23de
t 4 5 5 5 4 5 48bc
4 99 98 93 96a
r 1 5 l 0 1 5 I 3de
4 35 25 30 30cd
I 40 20 25 28cd
4 65 45 68 59b

0 0 b 2 e

illea 35a 3 la  37a
r A I l  p
piclora

3Numbr
at the

Dicamba
Dicamba
Dicamba
Itaraquat
Paraquat
Paraquat
Paraquat f

dicamba
2,3,6.TBA
Picloram
Picloram
Picloram *

2,4.D
Picloram *

2,4-D
Picloram *

2,4-D
2,4,5-T
2,4,5-T
9,4,5-T
2,4,5.7 +

dicamba
2,4,5.T +

Paraquat
2,4,5-T +

NH{SCN
2,4-D
2,4-D
2,4.D
2,4,5.T + DEF
DEF
Bromacil
Bromacil
Bromacil *

paraquat
Bromacil
Isocil
Check

65 55 62b
,30 50 50bc
50 48 63b
0 5 l5defg

15 0 l5defg
30 0 33cd

4r
8

t 2
2r
4
8

4 + 4
l ,

9 L

4

28cle
23detg
96a

l00a

63b
I 8defg
22defg
l5defg

35cd

I Tdefg

7fg
Tefg

I 0efg
l2fg
25def
l0efg
23defg
23defg

65
70
93
40
30
70

Paraqua!
Paraqua(
Picloram]
I'icloram]
2,4,5-T
2,4,5-T
Dicamba
Dicamba
Check

0.2+0.8 50 15 0 2Zdefg

0.4 + t .O 60 15 0 25<lef

retreated in June 1965 using same trearment excepr
at 4lb/acre.

6 0 2 0 5
6 0 r 0 0
90 100 98

100 r00 100

75 40 73
5 0 0 5
4 0 2 5 0
30  15  0

0

0

25

l 0

80

40

r Rctreated in October 1964 using ,"r.r" t."otrr,.,rts as in lg63
except rates of dicamba and paraquat * bromacil were reducecl
by one-half.

t),,^TO..r: followed.by the same letter rlo not differ sigrrificantly
at the 57o lcvcl using Duncan.s multiple raugc test.

Brom[cil at l0 lb/acre killed all huisache, but
also- kill led mosr of the herbaceous vegetarion.
Curly 49rq.,it. (Hilaria belangeri (Stendi) Nash)
\vas theltrrst grass to encroach on treated areas I
and 2 y{ars after trearmenr. Bromacil did not kill
pricklyfear and mesquite. Paraquat and the mix-
tures ofi bromacil:palaquat also damaged herba-
ceous vFgerarion; other herbicides rvere less in-
Jurlous.

Picloram applied at 4lbf acre in lvlay 1964, like
fall trea;tmenis-, killed huiiache (Table Zt. Horv-
ever, piqloram, I lb/acre; paraquat, dicamba and
2,4,5-7, il and 4 lblacre ippliid in May, 1964,
and retr]eated in June 1965, ivere ineffective.

Date of herbicide treatments in l964 lvas
criticall{ important. Treatments in April killed
a. lorv pprcentage of huisache (Table 5). At the
time of freatmenr, huisache rvas in full bloom but
leaves llere not fully expanded. picloram at 4
lb/acre, 13 years after treatmenr (not shorvn in

Table 3. jCanopy reduction (7o) of huisache treated with
piclora$, 2,4,5-T and a mixture of picloram + 2,4,5-T
at five pates of application at Refugio, Texas.

a t t c r

0.8+3.2
4
8

, 9

1J .4

4++

4+0.5
4
8

I 2
4 + 8

8
2t'h
3

5+4 '
l 0

9

96a
96a
95a
3g

2 0 0 0
r 5  0  5
2 5 5 0
3 5 0 0
25 25 25
2 5 5 0
55  15  0
4 5 2 5 0

95 95 98
98 100 90
93 93 100
1 0 0 0

I\f ean! 55a 3lb 25c

brornacil +orornacrl + paraquat at 5+4 lb/acre controlled
htr isache (Table [) .  Dicarnba at '  12 lb/acre rvas). Dicarnba at 12 lb/acre rvas

lb /acrc t rcat .
Hct 'b ic i r lc  appl icr l  mcnt

Apr. July Oct. Ir lay Junc
1964 r96-t 1964 1965 1966

effective l_ye"r after application ttiirvas not after
: Igars. Dicamba, paiiquat, 2,9,6-T8A, 2,4,b-T,
2,4-D, and various niixtuies of ihese materials did
not control huisache 3 years after treatment at all
dosages. - We retreated picloram, Z tUi acre; para_
q.uat, 2 lb/acre; dicamba, 4lb/acre; and the brbma_
crl.+ paraquat plots in Octbber 1g64. Dicamba
anct paraquat rvere ineffective.

I)iclorarn

2,4,5-T

I)icloram
2,4,5-T

95
84

95
85
85
25
20

t

93
88
7!

r5 85 95
0 8 5 9 3
5 7 8 2 5

90 35 40
25  r0  35
.10 l0  25

I
2
3
I
2
3
I
9

3

I 
folloled.by rhe same lettcr do not diffcr significantly

b lcvel  using Duncan's mul t ip lc rangc tcst .

l + t
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Table 4. Herbicide treatments and dates of application that
produced 85/o canopy reduction or more on mesquite
at Refugio, Texas.

Table.5. Canopy reduction (7o) oI several rvoody planr

lpecies 2 vears after aerial treatment with picloram,
2,4,5.T, and picloram + 2,4,5-T on October 14, 1965 at
Campbell ton, Texas.

Trcatmcnt
date Herbicidc

Ycars
aftcr

Ratc t reat-  Pcrccnt
lb/acrc ment rcduct iorr

I tb/ 2 tb/ 3 tb/
acrc acrc acrc

pic loram Pic loram
+2,{,5-T
a t l + l
lb/acreSpccics

2,4,5-T
at2

lbTacrcOct. 1963

April 196{

trlay 1964

Itlay 1965
June 1965

Paraquat *
dicamba

Paraquat *
bromacil

Paraquat
Paraquar
Paraquat {

bromacil
Paraquat f

2,4,5-T
Paraquat *

picloram
2,4,5-T
Paraquat
Picloram
Picloram
2,4,5-T

4 + 4

4 + 5
4
I

4 + 5

4+4

90 Htrisache 68
Blackbrush 58
Persimmon 33
Wolfberry 15
Agarito t0
\\rhitebrush 45
Lotebush I0
Spiney hackberry 55

2 9 0
3 8 5
3 100

95 93 100 100
65 84 100 9r
14  21  38  26
22 r8 42 24
l5  r0  63  l 0
95 99 100 95
20  39  40  3 l
95 95 95

90

100

4+4 3  93
2 3 9 5
2 3 8 5
4 3 9 0
2 3 9 0
2 l1/2 95

and 3 lb/acre. Equally effective rvas rhe mixrure
of pic loram + 2,4,5-T ar l+l  lb/acre. Blackbrush
reacted similarly to huisache, except thar slightly
higher picloram dosages rvere required. drhei
^sp9.j91 controlled by picloram oi picloram +
2,4,5-T rvere carclarv, ivhitebrush, sbinev hack-
berry, hogplum, pricklypear, and tasajillo.' Texas
persirnmon, rvolfberry, agarito, yucca, lotebush and
mesquite rvere resistanr to rhese herbicides. Spring
and summer applications may give differetit .eI
sponses. Ilost.species inclrrded in the study rvere
moderately resistant to 2,4,b-7.

General Discussion
Picloram killed much huisache rvhen applica-

tions rvere made in May, fune, Iuly, and OitoUen
It rgas more effective-thin an"y other herbicide
included in the study at equal dosages. Bromacil
produced excellent control of huisaclie at high rates
(10 lb/acre) but_rvas not effective on prici.lypear
and mesqui_te. It severely damaged herbacious
vegetation. Isocil rvas effective at tlb/acre in con-
trolling htrisache rvhen applied in 

'October. 
A

mixture of paraquat * bromacil l 'as effective on
huisache 

!u1_dgmaged ggass-es. A mixture of pic-
loram + 2,4,5-T rvas effective in spring and Tall
treatments on huisache. picloram iateJcould be
reduced by- adding 2,4,5-T rvithouc significantly
reducing effectiveness on huisache.
. Early jpring applications (April) l,ere nor effec-

tive on hrrisache regardless of 
-the 

herbicide used.
Horvever, most of iir.r" t.ertr"."r" iu"t" effective
on mesquire. Picloram, applied in IUay, controlled
both huisache and mesqrrit-e. Nlesqtrite rr,as usually
only controlled by spring applications of herbicidej.

Residue Ievels of piclor:ain mrrst persist in soils
and 1>lants for severil rnot.rths aftei treatn)ent to
kill hrrisache. If these residues are llor presenr,
the rvo_ody species recover frorn regeierative
ti.ssue. Perceniage of brush reduction bv-all herbi-
cides inclrrded in this sttrcly declined I year, or

Table 3) killed only 40 percenr o[ the huisache.
Picloram .at2lb-f acre killed little or none. Appar-
ently, at this early date, assimilates are moving-from
the roots to leaves. Under these conditions, trans-
Iocation of foliar-applied herbicides may be slight.
H_orvever, picloram lpplied in July 1964, Octoter
1964, Iv lay 1965, and June 1066, t i t tea a high
percentage of huisache. Comparable rates of.2,4,b-
T rvere not effective at any date of application.
Mixtures of picloram + 2,4,b-T ar l+i lb/acre
rvere as effective as picloram alone at 2 lb/acre.
The resr.rlts suggest ihat 2,4,b-T can be used ro
1.9:= piclo-ram rates in mixtures of picloram:
2,4]-T by adding comparable amounrs of 2,4,b-T.

The same herbicide treatmenrc rvere applied
to mesquite as huisache. Horvever, a ferv plots
contained little or no mesquite; and some evilua-
tions corrld not be made, iince many leaves rvere
lost by narural defoliation in the fali months. In_
complete d-a-ta prevented statistical analysis, but
the more effective treatments are shorvn in Table
4. Strmmer and fall treatmenr rvere usually not
effect ive except as indicated. paraquat,  2,4,5-T,
and picloram rvere effective rvhen apblied at some
dates, in the.. sprin_g,_ Com.binations' of paraquar
rvitlr bromacil,2,4,5-T or picloram lu"." airo .ffec_
t ive.

- Acrial applicatiorts.-Treatment of large areas of
htrisache and associated rvoody species"in South
Texas rnay require aerial applicition after har_
ves[ in fall months rlhere- sirsceptible crops areo'rorvn. Herbicides \\'ere selecred'for aerial^appli_

rtion in a mixed stand of rvoody plants tyi,icat
of Sorrth Texas. Picloram ki l led l iu isache at '1,  2
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sooner after treatmenu and tvoody plants shorved
uSpilg degrees_ of regrorvth, aefeiraing on rhe
effectiveness and persistence of tlre herbicide.

Ground and aerial herbicide applications appear
promising for conrrol of brush'in South Tixas,
especially in tl're fall after susceprible crops are har-
vested.
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