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|angc l i t t t t l?  \ { / l r y  < locs  i t  to t t t i r t t rc  to  s1- r rc ; r t l?  \ \ / l ra l -

I r i rs  l l cc t t  ( lo l lo  lo  l cssc t l  i { s  i r t l ' l t r c t tcc  o t t  t l l c  1 r t 'o t l t rc -
t i v i r l '  o l  t ' r r r t g c l i r r t t l ?  \ \ ' l r y  i s  r l r c s < ; r r i l e  s < l  < l i l l i c t r l t  t c r

cor r t i< l l i  ; t t c  i t t l y  s i t l c -c l l c< ts  : t sso t : i l l l ' c t l  l t ' i t l l  to t t t t ' o l
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- I 'exas?
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7' |"r 1'c:rrs : tgrl  tr t t<l l t t ts l :ctrrt t te syrl tb<l l i<: () l  i l  \ ' ; lst i t t ' ra-Y

o l '  u 'oo t ly  1 r l : t r t t s  i r t l ' cs t i l tg  g r ' : rz i r rg  l : r t r t l s .  l {< :sc ; t t r ' l l  < l t l

r v l r i r l r  t o  l l ; r s c  t o t r n r r l  t t t c t l r t x l s  w i r s  i t t i l i l t c t l ; r t ' l ' c x a s

A&i \ l  L l r r i rc t ' s i t f  l l t t tos t  40  yc ; r l s  i rgo .  1 ' l rc  tc<  l r r ro logy

: rva  i  l : rb lc  to< la ) '  < :o t tu t  i  r l s  s ign  i l ' i ca  n t  i l l l ) t r  t s  l  t ' o t r r  ra t tc l r -

rrerr,  l 'esearchers o[ The Texas Agricrr l tural Experi-

n l e n t .  S t  i t l  i o r t  ; t t t t l  t l r c  l  l . S .  l ) t : P ; t t ' t r r l c t t t  o l  A a l ' i ( ' t r l l  l l l ' c ,
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i r r t l c : r s c  ; t t t < l  t : t r t t l t l l t c t t  t l c t t t ; t t t t l  r l r o t ' c  c l l i t i c l l t  l t l i l l l -

; r .gc r r tc t t t  toc t l s .  l { l r l t t ' l l t l l c t r  i r r  l ' cxas  l ravc  lcv ic t l  l t
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; rP l r t r r l r t i : r t c t [  [ r r l r t l s  lo r  l ' csc l t t c l t  o t t  l r t ' t t s l t  (o l l t l l ) l  : l t l ( l

t ' l r rgc  i t t rp l r ) \ ' c l l l e l l i .

l i r ' : r t l i ta t io t t  t t l '  t t t cs t ; t t i t c  i t s  a  t ' ; t t tgc l i t r t t l  pcs t  l ' as

o p t i r r r i s t i t ; r l l y  l t r r : t l i t  t c r l  i r r  c ; r t ' | 1 '  c l ' [ i t r t s .  I  l o l v c v c l ' ,

c i : r < l i < ' ; r t i r t g  : t  t t : t t i v c  1 r l : t t t t  t : l t t t  b c  : r c t : o t l r l r l i s l r c t l  o r r l y

n , i t l r  t c t l io t rs  a t l t l  Pa t ie t l I  t l ' c : t t l l l e l l t  a t l< l  a t  <o l ts i< le r -

: r l r l c  cxpc t tsc .  l t t  ; r l ' : r c t i t  c ,  cor r t lo l l i l rg  r l rcs t ; t r i t c  l tas

l - rcc r r  ; r  n ro lc  t  c i r  l i s t i t :  : r ; r1 r t 'oac l r .  Cor r t ro l l  ing  r r les< ; t r i t c

lcsscr rs  i t s  < lc t l t ; r t l< ls  ( ) l l  \ ' : t te r  a t r t [ ' s1 r : tce  l< l r  g l .o rv l l t  so

l l r : r t  l l r csc  t ; t t t  l r c  t rsc t l  l i r r '  l r lo t l r r t : t io t t  o l  lo l  i rgc '

i l l ; r r r ; rgc t t tc t t t  t t l t t s l "  b ; t l : t t t t  c  (os l  ; l t l ( l  l c r rg t l r  o l '  t :< l t t t t ' o l

ag ; r i r rs t -  sur  l r  bc t tc l ' i l s  as  i t r t rc : tsc t l  l i t r ' : rge  : r t l t l  l i vcs to t :k

y i c l r l s  ; r r t t l  s ; t l i l t u s  i t t  l : r l l o r .

l l l r rs l r  < t t t t t t< r l  t t x l : r f  i s  a  co t t t l> le  x  p t 'ob lc t l r '  l - l  i t l r l y

s r rc r :css l  t r l  co t t t t ' o l  t l ) c i l s t l l  cs  fo r  r r tcs t l t r i t c  a rc  1 r l ' cscr ibc t l
i r r  rno lc  t l ra r r  50  tcsc : t t ' t l t  p t rb l i ca t ions  o [  

' ] ' l re  
Texas

. r \g r i t  u l t r r t ' i r l  l i xg rc r i r r rc r r t  .S l i tL io t r  a t t t l  as  I l l : t l t1 '  t : i t ' t : t t l : r l ' s

f  l ' x r f c sso r ' ,  
' l  

h c ' l ' c x : r s  Ag r i c r r l t t r r a l  [ , xpc r i t t t c t t t  S l a t i o t l  ( l ) c l ) a r t -

nrcnt  ( ) [  l l : r r rgc Scicrrcc) .
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r rc : l surcs  t t t r rs I  l l c  i t t tp lc t t l c l r t c t l  t rs  lo t tg  tc t r t t

r .r ' i t l rorrt  t larrr irging t lre rarrgelalrt l  ertvi t 'ouuretrt

s i r i r b l c  ; r l ; r r r t s  i t t t t l  t t r t i t t t i r l s .  
' l ' l r i s  

t o t t t : c r t t  i s  : t r t  i

parl- ol t l rc rcsclt-cl t  cf lort rrrt t l  :r  I ' iut l  cotrsicle

l ) l ' esent  r t t t< l  f t t t t t rc  te t : l t l ro lo r ly .

' l ' l r c  
l i r l l o rv i t tg  t : l t i t l r t c t ' s  1 r t '< lv i t l c  : r r l

n ) : lny  l csca l t l t  i r t : cor t t l r l i s l r r t t c t t t s  i t t  t t t cs< l t t i te

ovcr t lre 1r;rst 
'10 ycars by st: icrrt . ists at 

' f l lc 
Tcxas

< ' r r l t r r r : r l  l ; . x ; r c t ' i r r t c t t t  S l ; r t i o t t  : t r r < l  t l r c i r  c < L
' I - l r i s  

tc t : l t r to logy ,  i r rvo lv i r r l i  l r ropcr  t rsc  o I  c

c r r t t t r r ; r l  : r r r r l  rnc<: l ta t r i t : : r l  loo ls  i t r  tna t tagetucnt

.gr:uns, rv:rs i tr t l ; lctt terttecl by Exteusiotr sl>ecial ists

i r rg  r , r ' i t l r  p t 'ogrcss ivc  r ; t t t c l t r t te t t . ' I -h is  s t rcccss

: r  t r ib r r tc  to  t l rc  < r r t r l , i t t t rc t l  ; t t t< l  coor t l i r ra tc< l  e l

rur i ts  o[  
' l 'cxrrs  A&1\{  Urr ivc ls i ty  i r r rc l  t - l rc  s t rs ta i t tcd

Mesqui te:  Research and

p1:rrrt  cr:ology :rnt l  plrysiolol3y, cl tcrnistry, el lgi

n r : ln ; l {cn}cn t  i t t t t l  c t 'o t to t t t i< :s .  l {c<ot r r t r tc t t t l c< l

Technology in PersPect ive
W. G. McCully*

: r r r< l  [ ; r r : t  s l rcc ls  o f  
- f l l c  

Tcx ; rs  Ag l ' i c r r ' l t . r r ra l  I i

,Sc t ' r , i t : c .  l l ou ,cvc t ' ,  t l t c  tcsc : r t r ' l t c ls ,  cx tc t ts io t t

i s t .s  : r r r t l  [ c : r r : l t c t ' s  t to  lo r rgcr  i l l ' c  conccr l t cc l  < ln ly

(:ontl 'ol  l l lc i tsl t t 'cs. Tl lcy nlrrst also re cogtr izc

et:orrornic l l<:tors rclatccl to l tew ntetho<lologY,

c r :< l log i r : i r l  n i r : l r c  o I  r t t cs<1t t i t c ,  i t s  t l cgrcc  o f  coml

with t lesit ' : rblc loragc l t lants, t i le cost o[ i ts r

t l re costs o[ la.bor rrect lecl to lr)al)age lnesqtl l te- l

r-:rrrgclartt l .  arrt l  thc l i lc ol a rct:otrt tr tcl l t lcd

; l 'act ice.

Sr r t r :css l r r l  t ' i t t t c l t t t t c t t  t r t : t x i t r t i z .c  r tc t  i t t co tne

tor rs i r l c t ' i t te  s r tc l r  c t :< l t to t t t i t :  l l c to rs  l t s  i t l t c t r ra l

rc t r rnr ,  r r r : r t ,q i r r ; r l  pro l ' i ts  t t t r t I  t l is< 'or t t r te t l  invest
Irr  at lr l i t ion, costs o[ 1rr 'ot l trct iolr rnt lst bc

evaluatecl. Using the "brusltl lopper" cowboy is
l o r rgcr  ; r r t  c< :o t to t t t i< :  l ) t ' ; t ( t l i r :e  l rec :a t rsc  cvcry  l )o t t
bcc I  los t -  in  l ra r r t l l i r rg  t : ; t l - t l c  i s  a< lc lc t l  loss  o [  in

l irrrt l rclrnot 'e, cvery Potttrc[ of foragc t lot 1
l lc<:arrse trtcs<ltr i te ()r s()t t le ot l ter weecl trses t

r r to is t r r rc ,  s l ) ; t ( : c  ( ) r  t t r t t l ' i c t l l "s  : t l so  t -c1 l t 'esc t l t s  a

n to t rc l : r t  v  loss .

' l ' l r c  
r r rcs r l t r i t c  p t 'ob lc r r r  o t t  g t - : t z i t tu  la l r< ls  i

i r r  s cvc t  i t y  us  t ' : t t t t : l t  t l t ; t l l : t g c t r l c l l t  bc t : : t t t t c  t l t o t ' c

s i r ,c .  
' l i r t lay ,  

t l t c  < :onr l r l cx i ty  o f  t l r c  P t 'o l l l c t r l
i r r l r r r t s  I l r l n ; t  w i r l c  r ' ; r r i c t y  o f  s l r c< ; i ; r l t i es  s1

l ror t  o I  t l rc  r : rnching i r rdt rs t ry .
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C. E. Fisher, G. O. Hoffman and C. J. Scifres*

lVlesquite's occurl"ence on extensive areas o[ graz-
lands is a cornmon problenr of ranclrmen of the
lrrvest. The present mesquite problern arose largely
increases in the density of brushy, many-sternmed

nts rvhich lrave gra<lually thickenecl to forrn mocl-
to hcavy sta l r r ls  on t l rc  mot 'e  l r ror l r rc t ive lurrgc' l ' l rese 

i r r lestat ions ser iously  in ter le l 'e  wi rh l ive.
m;rnafie[renI arrd ol.tert rcduce [he lt lorlrrction o[

rable r;rnge Iorage plants. Srrlvcys concltrctetl by
Soil Conservation Service published in 1964 indi-

that mesqrrite occurred on 56 mill ion acres of
ancl in Texas (Figure l-l). .Approximately l6

l l ion acres of 
' I-cx:rs 

langclancl are lreavi ly infcsred
mesquite, l8 mill ion acres have a moderate in-

tion ancl 2? mill ion acres have a l ight infestation.
cquite rapidly invacles al>:rnclonecl croplan<ls, pas-

seetlerl  to ;rcrcrrrr ial  grlsscs, r ' iglr ts-o[-way, lence
and areas aronncl stock ponds, dams and spill-

The lMesquite Problem

Itoma antl to L,ouisiarra on the east. Velvet
ite prerlominates in Arizona, extreme western

lvfexico, lorver CiLlifornia ancl Mexico. Ws;rern

ivcly, professor, The Tcxas Agricrrltrtral Experiment
Lrr l lbock;  cxtc l rs ion rarrgc l r r r rsh and wcc( l  contro l

isr ,  ' I 'hc ' l 'cxas 
Agr icrr l tural  [ .x tcnsion Scrv icc ( l )cpar. t -

of Rangc Scicncc): an<l assrriatc profcssor, 'l ' lre -fcxas

hlrral Expcrirncnt Station ( Dct)al.t.nrenI of Range
: ) .

rnesqrrite occrrrs irr Califor-nia, sorrthern Nevada, Utah,
western Arizona, sortt l)enr New Mexico and parts o[
Texas. Honby mesquite is the primary problem
species on rangeland in Texas. Because honey
nresqrr i te  is  cornmonly cal lec l  "mesqrr i te , "  rhat  nalne
wi l l  l lc  r rsct l  in  t l r is  prrb l icat i< ln.

Vrrricties ol ' mcs<;rrite rltat gl-ow trl lr ight vary in
gr-owth I'orrn fronr sirrgle-sternmed trees, I0 feet or
taller, to small, few- ro many-sremmed shrubs (Figure
l-2). The many-stemmed glblvth form is often dre
result of sprouring followins injury or rop removal
ol' the tree-ryJ)c forrn (Figrrr-c l-3).

Mesquite occurs at elevarions up to 4,500 feet
where [he average annual minimum temperature ex-
<:cetls -50 F rvith 200 or more frost-fr-ee tlays. ,Along
tlre uorthern exlrenles of rnesquite's distribution, newly
cleveloped leaves and twigs are occasionally killed by
late spring freezes. Prolonged temperatures of - I60 F
in l iebrrrary 1932 kil lecl the aerial grotvth of mesquite
over extensive areas in northwest Texas. Mesquite
o(:clrrs ir lr lng <lrairrageways in areas of lorv rainfall
(6 inches or less), is aclapted ro moist soils in 15- to
2O-inch rainfall belts and may occur on calcar-eous
soils wherc rainl 'all €xceeds 30 indres.

Highly prized grazing Ianrls of mesquite savannahs
in the Canaclian breaks of Texas were described in
1820 by tlre Stephen l.ong Expedition (8). The R. B.
March Expeclit ion (1849 to 1854) reported mesquite
varying from small, brrrslr.y plants in the pecos irea
to ol)en groves o[ nreditrm to large trees with a carpet
of buffalograssr an<l gr?ma gr?sses underneath (10).
.folurston indicatecl that prairies near San Antonio
<ltrrirrg' t l te rnicklle of the lgth (:entury were largely
r:overctl wti l l  p€rennial grasses and srrpported only
scattere(l brrshes anrl srnall mesqrrite trees (7). Grass-
I:rnrls to thc sorrtlrwcst gra(le(l into mesquite prairies.
.Johnston further postulated tltat the rapid takeover
b\6esqm-C 

-miy=iJe 
a r rr iti rr t ecl to i n creaies in stature

Eiirl-<tgnl+y of plants rarher r_han to invasion of previ-
orrs ly  t r r r rs l r less a le: rs .
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l .Mesqrrite (l 'ntsotti.s spp.) is a perennial belonging
the lvlimosoirleae strltf;rmily of Leguminosae. The
us Prosopil ;  is <l ivi<lcr l  i l r t()  trvo spe<:ics-nrcs<lrr i te

iulif lora) ancl screwbean (P. pubescens). Benson
Darrow (l) frrrther <livided mesqtrire irrto fotrr

as fnllorvs: (a) mesqtrite fl>rosoltis juli l lora
DC. var. ' jul if lora), (b) velver mesquite (Pro-

;it iulillora (Swartz) DC. r'ar. velutina (Woot.) Sarg.],
western lr<rrrey rles<ltite fl>roxtttis juliflora (Sw:rrtz)

var. lorrey(nn L. Benson] and (d) honey mesqrrire
is iulif loro (Swartz) DC. var. glanclulosa (Torr.)
I  l l .

Honey mesrprite occtrrs primarily east an(l north-
of t lte It io Gnrntle River in Nerv lvlexico, thr.otrgh-
soutll an(l west Texas ancl extencls to nortltcrn

rScicnt i f ic  narnes of  p lants menr ioned
A1>pcndix A.

in text are given in
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creases in clensity and sprea(l o[ honey. mesqrrite

only trom seecl, wherc-its ittcrcltscs. tll 
::1::t:

;;ltt ;;"d. l.t"rt of overuse o[ associated

r"] ll"fi" (ll) and Peacock and McMillan

* 
"i"al*,.a'th'at 

the major distribution. o{

iil ri.t'rrl." *u.tt tltt same for the past 150

Ittt"to* workers agree that drastic increases^in

i, i"tr t-,""it LJgnn it '  the carly part of the

tury. Arountl t l le turn-of dle centttry,l-"t:;

^' ,.pi.t increase in the poprrlation of

I  misqui te Plants in  nor thwes:  ] : i :
ili:- Tli" tjtift from oPen to tnick stands of

:fnesquite aPPears to paiallel closely the early

t. "i-.^irr. 
'numbets' 

on rangeland' . 
Glmi-"" 

rri*it p"tlentage o[ tlre seed in tlre drop-
'--;fi; i"i*ott iotrpled witJr heavy rrse of

i." "'"a soil clisttrrbance by trampling trtr-

iu.."t".ut"a the incrc:rse in rnesqrrite clensity'

Fioure l -2. The two primory growth {orms

oi--"souire on rongelonds ore the lorge iree'

;; (t;;i ';;J the monv-stemmed' 
"brushv"

ll;: iil l;i-rsuollv resultine from disrurb'

once of the lorge tree'tyPe'

Development o[ watering. facilities' l:l:llt 
an(l suP'

t)lerncttral l 'eetlirlg ' 'c'rtlti l itr concentration of grazing

il t;;il ;;;.i"nt'o" rangelancl and f urther aggravated

the problem (5)- 
^_ -esisranr to'Uncler 

most conditions' mesqulte rs -l

ou"rg-r,,rittg antl ctlnsidered to be undesirable on graz'

ins l:rnds. Conversely, it has proviclecl fuel' building

-:#;i; 'u,ii i.n" i,o"' ' Dirring the dry summer

;;;;;t: nres<lttite olteir procltrces heavy cror>s of beans

that are relished by g;;;";tnimals' rodenit ancl other

*jiaili.. Mesq,,iie" also provides shacle, and some

;;;;;;;; "' r-''s'"'i "s, : " i T "-t: :l-1 ̂ ::11 
t "' cr uri n g

seve rew i r r t e r seasons 'F loweve r , l r o r sesandca t t l emay
;;;;; ;.;i".;s cligestive disturbances and even death

from l'reavy consumPtion of mesquite beans (4)'. M1:t-

;;;, ;;d"ite ttrickets may hinder or Prevent installa'

tion of many tlesirable range' livestolk and wildlife

Prodtlction Practices' 
7
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Figure l -3. Removol of
growfh stimulotes crown sprouting
results in o twofold to tenfold increose in
number of bosol stems of mesquite.
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r-ground
I which
;e  i n  f hc Figvre l-5. Root system of mesquile on eroded rongelond. The toproot of mesquile ho,s been observed.lo

pJnetrote lo 3O ro 40 feet deep or more. The loGrol roofs usuolly extend 3O lo 40 feel owoy from the

bose of the plont,

Ivlesquite typically has a taproot with an extensive
lateral r<xrt systcnr and. t lrrivcs bcst <ltr t l l()(lcl ' : l lc t()
deep, f ine-textured soils. Seecll ings rapidly establish
root systems (Figure l-4), and roots of well'established
plants may penetrate vertically to depths of 15 to
{0 feet. The roots often extend laterally as much as
50 feet from the base of the plant (Figure l-5). When
soil moisture is adequate, mesqr-rite is an inefficient
user of water (9). However, under extrerle moistttre
stress, it is able to sllrvive (lue to retluction of leaf
area, increase in thickness o[ the leaf ctrt icle arld almost
complete cessation of growth (15)' Thus, mesqtrite
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withstan<ls severe drorrtlts, colnpetit ion frotn perennial
gr;uil ics ;rrrt l lr lvcrsc <:oltrl i t iolts t lttc to lrrolorrgctl <lvet'-

grazing of rarrgelantl (14).

Effective management of infested grazing lands
requires knowledge of Processes influencing germina'
tion, establishment, growth and clevelopment of mes'
qrrite. This knowletlge is the basis for better uncler'

siancling the reaction of mesquite to various control

procechires ancl the economic and management de-

cisions underlying the selection of Proper control

technique(s) .
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Growth and Dev$lopment
I

of Mesquite i
l

R. H. Haas, R. E.IVleyer, C. J. Scifres .tJ .f . X' Brock*

I

Mesqtrite is a<lapted to a broad range o[ environ'

mental conditions over the soutltwestern Unitecl States'

Fisher, Ftrlts ancl Hopp (5) an<l Fisher el al ' (6) de-

scribei six growth fbims which Meyer et aL (1,2)

g;oup.a into" three basic forms. These include 
"the

i"rg. ti"gf"-stemmed tree, the erect many-stemlned

buih or sinall tree, an<l tlte more or less clecumbent' or

rutttritrg, buslr"' 
'l'he two [lost (:oltrtll'Jn foDlrs al'c lllc

i"tg" tiigf.-stemmed tree aud the matry-stemmed bush

or imall tree (Figure l-2).

Intensification of mesquite infestations, dle result

of seetl disyrersion antl seetll:itrg establishment' has been

aitributed'to drouth, heavy frazing ancl cessation o[

n"t.r."tly occurring fires (ll). Bogusch (3) cited

hool danrage to gtouncl cover' deposition of seeds in

iin"tto.f. ,tiottt t"""nd disturbance-by man (land clear'

ing atrd ctrlt ivatiort) as lactors which Ptotrrotetnes(lt l l te
i;t i"t i;tt- Mcs<ltrite's clistribution has bccn conclltctl

with ternper"ture (6) and rainfall (3)'

I{einfcstation o[ nresquite is a corrtitrual problcrn

following initial elltrrts to control this persistent pest

1f +, zo;. 
" 

l|tre large resemoir o[ viable, long-lived seeds

in the'soil asstrres rcinfestatiorr o[ rangeland (23)'

IIFE CYCLE STUDIES

Ttre l ite cycle of rtres<ltrite is characterized by tlrrcc

airtitt.i ,t"geti seed gcrnrina-tion and secdling devel-

otrrrr.n,, iJvenile pli 'nt and mature plant' Each

ult*iii t,ig. has diiterent tolerances to etrvirontnental

i;;,;; "frEctirtg its adaptation to- rangelatrcl corrtl i-

i i ; i t;. Gerrnination and'secdling developnrent is the

*ott .t i t i ." l stage in the establi ihment of the-plant'

Tire seconct gtoittt stage, the juvenile 1>lant' follows

,""Jti,tg eset;'blishmerlt and lasts throughout the lirst

growin[ season or urrti l  t lre plant has developed a

. R.r,-., t *.t t - ss<rci a te P r,f cssor,- Th e'I'ex as n ql.llll,]i 1,. 
"..1'

oer imcnt Stat ion (DcpartmenI of  Range Sciencc);  Plan'  Ph]s l '

SLgitr, ,rgti.rrltuial 
'Rescarch 

Senice' U'S' I)cPartnrcnt of

Aqrictrltrtre ( Departmcrrt o[ Rarrgc Scicrrcc); associate profcssor'

iT;-i;;"; egiicrtttut"l Exlrcriincnt Station (DePartrncnt of

Rangc .scicrt.ci; "n.l rcscatcli associatc, 
'I ' ltc Tcxas Agricultural

Exper imcnt Stat ion,  Chi l l icothe' \ rcrnotr '

l0

I

mlature, woocly stern. After maturation, the

triant t,rrdcrgoes a series o[ recurring events

whth the antrual, seasonal growth cycle'

cilanges in nresquite's structure and function

tlteci to I l"tg: degree bv .the P11"c: _:lt]

GERMINATION

Description of Seed

Meyer et aI. (12) clescribed mesquite seeds as
'it .o*tt, oval, 5 mln wide, ? tnm lorlg and 2 rnm

ih thc ccntct'"r (Figure 2-l). Tlre secds are borne

,,j 1q3,,,,t"-,y;,c frluif wlrich is rclislrcct by r'vi ldlife a

domestic l ivestock. I 'he borry, ptotective cr

s]unotrncling each seecl must be broken lletl1
rir;r.tiorr .r..,i,". 1'll is pl<rtcctivc covering is reslrcnt
fbr ttre lorrg lifc o[ niesrprite sccds in- soil (23)' lf

donsrrmecl 5y animals, tlie seed lies dormant until
qeetl coat ii broken by weatlrcring' Scarifi

(breaking o[-thc sccd coat) occtrrs T-"tl i.i!].ltl,
iratural crtntl it ions whcn tlrc scc(ls are l): lsscd thn

ihe clisestive tracts o[ domestic l ivestock and wil

df;u,,,= Z-Z). Irishcr ct aI. (6) lttrrnd tlrat 97, 99

i6'1r"..",t, of mcs<1uitc secd fcd in thc P:gt P:
grdugh the digestive tracts of horses, yearling st{

antl ewes, respe-tively' Gernrination of the seed-wlti{

bassed throtrgh the animals was 82 Percent for hq

lig lr"r.'",r, t<i-r yearlirrg steers aIl(l 25 percent for flt

it,I"'ro,,i,"'t slrread is aitribute.l to transport of seed i

digeslive tracts o[ animals (9)'
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Generol Aspects of Germinotion

: ieer l  cor r t  rv i r l r in  2  to  3  l to t t rs  i t l ' t c r  rvc t t i t te .  \4 / i t l l i r r

, Ciross cltanges cluring gerulination and early seecl-

l ing rlevelopment of mesqrrite were clescribed b-y sev-

iera i  u 'orkerc (12,  16,  18,  l9) .  Water  t rptake t l t r r ing
:germinl t i< tn is  r : rp ic l  wi th not iceable swel l ing- : . l .  

: l ] "

Figure 2-1.  Mesqui te "pod" ( legumel ond
seedsr intoci  ond cutowoy moture legume or
pod ( lef t ) ;  enlorged cutowoy showing bony
endocorp which protects the seed l r ight | .

i r r r t l  l ! t r rck (16)  l ' r t r r r r t l  t l t : r t  gerr r l in i l t io l l  l )ercct r tage,
er)rerg'cn(:c irt ?2 ltorrt.s :rttt l  tnes<;trite^secdling vigor
rvere gre:iter at [J50 F than at 70o or l00o F. Altl lotrgh
percetrtage elnerQellce was recltlce(t, mesquite seedlings
imerging a l  l00o F srr rv ived r rnt i l  rnois t t r re con<l i t ions
l lcr : i rnrc r r t t [ i tv< l r : t l l lc .  ( icr r t t i t t : r t i t l l r  w; ts  l lo  l r ig l lcr
r r r r< ler  ; r l tern i l t ing ( i l l "  to  t l ( io  l i  teml)erat t l res thatr  at
constant  tenl l )e l 'a t t t fe  of  85o F.

Tenrperattrre regulates tlte rate ancl extent of
water  uptake by germinat ing mesqtr i te  seeds (18) '  Less

-s\.-,

a rlay, t lre prinrary root emerges from tlre seecl coat

antl elongatcs r:rpiclly for 2 to 3 tl;rys, rvhile the <:oty-

ledons expancl slightly an(l ttrrn from yellow to l ight

green. Tire hypocotyl (seecll ing stem) elongates, pull-

ing t l re  coty ledons ot r t  o [  the soi l .  By the l i l th  t lay,

tlr i cotyledons are ftrl ly expantled, and the jrrnction
'of the hypocotyl ancl root is casily located by the

presence of :r swell ing referrecl to :rs the "collar" (12)

or "cortit:al coll:rr" (17) (Irigtrre 2-3). I\ ' Iost workers
-at 'ree 

that t l te t :ort ic:r l  col lar [rrnt: t ions as anchor:tge

o i  the  seet l l ing  t l r r r ing  e lner€ence.  Or r  t l re  l ' i l th  o r

sixth clay, hypocotyl elongation ceases, an<l t l re epi '

cotyl (ccnn'irl grrrwing lroint) at)l)c:rl 's- 
' I 'hc pl ' irtr:rry

leaf i i  usually fully expanded witl.r in a week after

Temperolure ond Germinotion

Once the seecl coat is broken, mesqtrite seetls ger-

Figvre  2 .2 ,  Mesqu i fe
oge o f  seed th rough
seed coot ,  ond on imol
growlh .

seed l ings  germinofed  in  horse  monute '  Poss-

d iges t ive  l roc ts  o f  l i ves fock  breoks  lhe  hord

monure  prov ides  per fec l  cond i t ions  fo r  seed l ing

r#  n '

:*l
I

->,\-

, i , . \y.-

Period, moistttrc cotrtcnt ittct 'citses lt.otlt :tbottt 7 to
i9 percent of the dry seed weight. In otlter sttrt l ies

{18j, rvater trptake at 85o F yrrogressively increased tlre
u'eight at the rate of l0 percent per hour. Scifres

minate rv i th in 6 hotr rs  at  aborr t  93"  F ( l  l ) .  Drr r ing t l r is

n



Figure 2-3,  Mesqui le seedl ings
leof ,  C :  coty ledon ond H :
s t :  s t e m ,  b r :  b r o c t ,  c o t :

d u r i n g  g e r m i n o i i o n :  ( l e f f  l o  r i g h l l  1 , 2 , 3 , 5 ond 7 doys old.  lmportont  st tuctures
seedl ing i l lus l .ot ing imPor lont  st ruclures;hypocoty l  { le f t l .  Drowing  o f  7 -doy-o ld  mesqu i l

co ty ledon,  hy  -  hypocoty l ,  cc  :  cor l i co l  c ond ro  :  rod ic le  { r igh t l .

F L :
f i r s t

u 'a te r  i s  rc< ; r r i rc t l  fo t 'gc t - t t t i t t ; t t - io t t  ; r t  t l te  op t i t t l t t t l l  t c t t r -

l )c r i r tu t ' c  (8 . | - r "  l )  [ l t i t t t  i t t  l r l vc r '  (70"  I ; )  o r  l r ig l rc r '

( I00"  D te rn l )e t ' : r tu l 'es .  
' I ' l r c  

r : t te  o I  watc l '  t t l ) t i t kc  i l t

70o  F  was abor r t  l r : r l I  t l ta t  a t  t l l c  op t i r r t r r l t l  t c l l l l ) c l ' : l t t l l ' c
o[ 85" Ir.

' fherc  
; l l ) l ) ca l ' s  to  l l c  l i t t l c  ! rc l l c t i c  i t l l l t r c t tcc  o t t

t l re  gcr r r r i r r ; t t io t t  t ' cs l r ( ) t l sc  o l  l l t cs t l t r i t c  scc t ls  l ( )  t c t r l -

l )e ra tu re .  Gcrnr ina t io r t  < l I  sce t ls  l ro r l r  26  lx r l r r r l l r l i o t l s
i ronr  IUcx ico ,  

' I ' cx i ts ,  
n -cu '  i \ l cx ico ,  O l i l l l ro l r l : t  l t t t t l

A r iz .o t ra  rcspot t t l c t l  s i r l r i l l r ' l y  t ( )  t c t l l l ) c l ; l t t r l ' c  (13) .

Seetls f  rortr poptr la t iotrs oI t trcst l  tr  i  te [ l t  t 'otrgltotr t ' l -cxlrs

respon<lerl  in exactl l '  t l te s;t tnc t l lal l r ler to gel 'nr i l t i l t iol l

telnPeratul 'e.

Moisture Avoi lobi l i ty ond Germinql ion

As a  gcncr : t l  r t r le ,  I )e l ' l t r : l l l c l l t  r . r ' i l t i ng  l )c fcc l l t t lgc
is  cons i t l c t ' c t l  to  < l t :< : t t l ' i l t  I  l ' )  : l t l l l ( )s l r l rc rcs  ( l t r r r )  t t to is t t t re

tc r r r i io l l .  A f tc r  t )G l to t r t ' s  o f  cx lx )s l t l ' c  lo  t l rc  op t  i t t t t r r r t

t cn l l )c r ' : l t .u t ' c ,  l ) c l I : c t l t ; lBc  l4c t  t r r i l l ; r t io t r  o l '  t l r cs t l t t i t . c  scc t ls

was noL s t r l rp rcssc t l  by  t t to is l , t l t ' c  l -c t ts io t ts  t l l )  to  8  : l t l l l '

ant l  scetl l ing vigor vr ' :rs t tot tc<ltrcct l  by ' l  :r tr l r  (16). r ' \ t

high tcntpel i l tul 'cs ( l(Xlo f or higher), t l toistt t t 'c stt 'css

wris cri t icai ear' ly ir t  t l re get ' t tr i t t i l t iol l  l ) foccss. At

lolv telr lperatules (7()o F or lower), €gowth was evi-

dently regtr late<l by terul. let 'att tre, i t tr<l lack of tnoistrt t 'e

w: ls  no t  a  l i r r r i t i r tg  [ac to r  t r t r t i l  l a te r  i t t  t l r i  genn i r ra t ion

I)rocess.

l fenrl . let 'att t t 'e t 'cstr lates eff iciel l t  trse o[ watcr by

germinat i r rg  t r resq t r i t c  see< ls .  l l c t l t rce t l  mo is t r t re  ava i l -

, ,b i l i t y  i s  tnos t  in l l r ro r t i : r l  o t t  g ,c r t r t i t t ; r t io t t  a l te r  te rn-

l )e ra tu l 'es  reach o l . r t i r t r t r l t r  l cvc ls  (  l8 ) '  Apparcr r t l y ,

op t imurn  phys io log ica l  : rc t i v i t y  o f  t t res t l t t i te  sec t l

t i ss t rcs  (x :cu l ' s ; r t  8 l - ro  I i .

t 2

Cover of Seeds During Germinotion

I t, igtrt ckrcs ttot rcgrll: l tc gerrnit latioll o[ nres<;r
scecfs (l-9). Gerrnination percentages un(ler cottttol
, , , r r , i . l i t i . , , t t  o [  f r r l l  l ig l r t ,  cont i r luorrs d: r rk  or  t lark u
int{nnit tent l ight rvcte no t l i f fcrcnt rvhcn the t

terr i l rcral-tr t 'c rv:rs rnaintained. The hard sced

; rn t { '  l i r r r i t i r rg  tc l r l l ) c l 'a t l t rcs  } r rc rc  a l rp : r rcn t ly  c r - i

lar:t ]ors in gerr lr irrat ion.



is not required for gerrnination but is necessary for

seedling establishment'

ESTABTISHMENT OF SEEDIINGS

Under natural conclit iotrs, interacLions among

trny fn.ro., regulate see<tling survival'. Results from

contiotlea-envir-onment studils as confirmed by field

obsetrations have definecl the role of several important

envi rot r rncnta l  f : rc tors.

Soil Temperqlure ond Estoblishment

, pen.t.nt ul)on teml)erattrre reaclting 77" F in the
' i . r * inur i , t i r  zorre ( |9) .  Tt r r rs ,  tern l rer : r l t r re l 'or  seedl i r lg

3*at'u"n,'" in t lrc f ielt l con'clatetl well witlr restrlts

iro,rr 't,,tr.rrr,tory an(l greenltotrse sttrt l ies' In fielcl
;studies, mesqrrite seecll ing emergence was directly re'

ioi.,t ," ,1r.iirg y>lanting ,Iote *l'ett seetls were covered

and tnoistttre was adei;trate for gerrnination' Poor

a,targ"n,," l 'rorn March plantirlgs w;ts prollably tlrre

to tow soil temPemtures in the plantirrg,zone (Figure

24). Peak seetll ing elnergence (April 24) rvas pre-

cedltl Uy 4 tlays of m:rximum soil temPel'attrres arotln(l

770 F.

-  [ .n  " rg.nce of  mesqtr i te  secdl ings.  in  nor thwest

i f "* . t ,  r r r i ler  o l l t imtrm moist r l re  condi t iont : .Ynt  t l '

Seedling growth was most r:rpitl when soil tem-

peratures t. i.t,e.l 80o to 90o F. However, establish-

rnant ,u"t recltrced with occttrrence of soil temPeratrtres

above 95o F in tlte gennination zone in tests near

Sprrr ,  1 'cx ls  ( l l l )  (F igrr rc  2-4) .

Fal l  germinat ion of  mes<1ui te-- rvas-observet l  on

rangeland;f northwest Texas in 1968 and 1969 (Figure

2-5i. However, the seedlings did n-ot.survive low

temperatures the month (October) following their

.re'tgen.e. In South Texas, dre longer growing season

may permit seedling establishment'

Soit Moisture qnd Esloblishment

Bogusch (3) indicated that moisttlre in surface

soil slro"uld pro6ably persist for at least 3 to 5 clays

after germinition to assure establisl lment of mesquite

Fioure  2-5 .  S ix  mesqu i le  seed l ings  shor t l y  o t te r  emergence SePtember

z i ,  fCog,  in  ronge lond in  nor thwest  Texos '  These seed l ings  surv ived

lsss  fhon 3  weeks  becouse o f  coo l  lempero lu res '

seedlings. A sttrcly was conclucted near College Station

to inve"stigate tl le ir lten'elationshil>s of so-il moistttre

ancl ternperattrre on the emerli^ence .of seecll ings'

Iv[<listrrle was :tde<ltlnlc in tlre srrl ' face soil frorn lr ' Iarch

3 to May 15 for seecll ing establishment, btrt 65 to 75

l)ercent of the seecll ir lgs-clicl not sttn'ive due to the

iool temperattrres (Table 2-l). Appat'ently, as the

soil warnrecl nrore seetls germinate(I, and pet-centage

scc<l l ing st t rv iv i t l  i r r r : rcascr l .  A l rnost  h: r l f  o I  t l rc  sect l - .

l i r rgs s i i rv ivct l  l i '< t r r r  l r l l r r r i r tgs on Apr i l  l5  when soi l

^oirt,,r" was high. Greatest strtrrival occurred from

May l5 and June I plantings when temperattlre con-

ditions were ideal altfiough soil moisture was relatively

low. Rains replenished moisture in the strrface soil

after June t?, but few seedlings- survived as soil

tempe;'atures ttsually exceeded 90o F and occasionally

exceeded ll0o F.

Top Removol ond Esloblishmenl

Top removal by insects and browsing animals

was citecl as a cleterrcnt to establishment of mesquite

\ ( |  u l
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Per iod  o{  Moxtmum
Emergence

Figvre 2-1.  Averoge doi ly  temperolures in
the surfoce inch of  soi l  ond t ime of  moximum
emergence in o nursery in northwesl Texos
of ter  p lont ing mesqui te ot  weekly intervols
from Februory 27 to Moy 15.
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iABtE 2. I .  SOIL TEMPERATURE AND SOIL MOISTURE IN THE

SURFACE INCH THE DAY OF PTANIING AND 5 DAYS AFTER PLANI.

tNG MESAUITE, AND SEEDI.ING SURVIVAT ON AUGUST 20, 1971,

NEAR COLTEGE STATION

Plonting
dote

Soil
temperoturer

Soil moisture (% |

5 doys  Seed l ing
At  o f te r  surv ivo l

p lon l ing  p lon l ing  (% I

Morch
Morch

April
Apr i l
Moy
Moy
June

June  l 7
June 30

Below
opfimum

Opt imum

Above
opt imum

3
l 5

I
l 5
I
l 5
I

9.0
'  . 9

0 . 8
8 .4
| . J' | 
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tive cover bv extencled clrouth. Foliar cover ol
was ess€ntially the same on both areas, but

was more a'bundant in the exclosure than
grazecl al'ea. Also, vine mesquite, a native

r ia l  gr ' ; rss nt td a 1r ; r r t  o [  t l rc  c l i r r r : tx  vcgctat ion
sitc, was not lccordcd in the grazed 1>astute but

tOp i imum le rnpero lu re  es lob l i shed f ron t  p rev io t rs  roseorc l r  12 l '  23 '

241 os75o lo  85o F  in  sur foce  inch  o f  so i l .

l ight ond Estoblishment

Althotrgh l ight is not necessary for gerrnination,
it is a requisite for nresquite seedling develol>metrt.
Strong shadir rg is  i l tdccd " i r r imical  to  s t r r l iva l "  (3) .
I{owcl'cr, t l te scctl l irrgs l l l : ly strlaive whct'c ratl i:rttt
energy is less than half-full sunlight (22). Mesquite's
aclnptation to ftrl l  sturl iglrt is cvidcttccd by its growirrg
primarily in pure stands or as ol'el'story brush iu
mixed-species stands (12).

t {

I  r . 6  2 . r
t  3.s 0.5 buff

i n t
l)crcl
for t l

seedlings on ralrgeland (17). Newly eruergecl seedlirrgs
(Figure 2-3), l ike most legume seedlings, are succulent
and tclxlcr. I{owever, the luattrre plant is not stlsceP-
tible to extensive darnage frcm browsing'

On mature plants, when the toPwood is clestroyecl,
sprouts arise from the trrrnk base below grotrlrd line

but above root tissue (5). According to Meyer et al.
(12), mature mesquite plartts have tto true termillal
bud. When the terminal btrcl clies oll seedlings or
juvenile plants, the stem dies back, arlt l a lower bud
isst,mes ihe apical role. Sprorrtirtg is thcn I 'cgtrlatctl
by the new bud. Moisttrre strcss is thought to be
primarily responsible for abortiotr of the tenninal
bud under field conditions.

Ir{esqtrite seetllings tl<> trot sttrvive if tops are
clipped beneath the cotyletlons (5, 2l). Seetll ings are
capable o[ brartching frorn btrcls in the cotyledonatl
axils when tops are removed within 7 days after emer-
gence (21). Removal o[ the uPPel- Portions of stelns
stimulates branchirrg at the cotyleclorlary node (Irigtrre
2-6). The older the seedlirrg, t lte greatet' is the prob-
abil ity it wil l srrrvive top rernoval' All new branches,
regardless of secclling age ilt toll rcntoval, al'c fol'nled
from cotyledonary axils. Excavation and examination
of mesquite showed that the toPs lnay bg rernoved
ssveral ycars in sttccessiotr lrttt the plartts strrl ive (20)'

had clcasccl in this protected area.

SEEDLING DEVETOPMENT

y the time the first true leaves develop, the plant

cotyl{donary leaves. The young stem glolvs rapidly,
both ielongating ancl increasing in diameter. In the

Figur{  2-6.  Bronch formot ion of ter  upper hol f  of  o 7-doy-old mes'
quite ]seedling wos removed. Bronches were formed from buds in

iAssocioled Vegelotion ond Estoblishmenl

fhe presence or absence of climax perelrnial
grass$ and associated species is extremely ilrflrrential
in m$squite seedling establishment. In 1970, Scifres,
Brocf and Hahn (20)'reported the status of a non'
grazed area protected follorving the establishrnent ol

of th( original seedling population remained in 1968,
and tfre stand of plants 2 to 3 feet tall had apparently
stabilfzerl at about 400 plants Per acre. The research'
ers fett that the rate and duration of mesquite invasion
mighi be associated with the close grazirrg of t lrc
climai< vcgetation and the severe deterioration of the

ent rc l

the  c { ty ledonory  ox i l s .
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center o[ t l)e stem is a promirlent pith' C)utside of

the pith is a l ine o[ xylem btrntl les which translx)rt

rsate'r an,l ntrtrieirts from tlre soil t<-r t lre aerial l l larlt
Dar ts ,  

' l ' l re  r : l rnrb i r rnr  ( rcg ions o l '  : t t : l ivc < 'e l l  < l iv is ion)

iro,l,,."s new phloem cells which trarlsl)ol 't carbo-

ily.lrutes art. l otlrer lootl m:rtcri:t ls I 'rotrr t lrc leitvcs to

tl ie roots antl lower parts of t lre plal-rt. After <lnly 8

to l0 rlays following germination, the 1>lant has all

t isues necessary for normal function as a perennial'

The mesquite seetll ings clevelop ra;ridly. Seetl-

l ingp most often emerge in a lrarslr environment at

thi- soil surface; hence only a small pelcentage of

tlrem rrsrrally srtrvive. Mes<;uite seecll ings have been

observe<l  to  s t l l -v ive orr ly  i r l  t l tc  tnotc Iavot- i lb le t :< l t r t l i -

t ions of  la tc  la l l  i rn t l  cat ' ly  s l ) r i l rB^ wl tc t r  r r t t l is t t t t 'e  an<l

soil ternper;rtrtrcs l 'ar,or g't 'owtll. l ' ivctt t l tctt, sh:rtl ir lg
an<l corrrpet.it ion from a go<xl <'over <ll '  r: l t lQe !{rasses
wi l l  sr tpprcss < lcveloprrct t t  o l '  scc<l l i l rgs : r l t t l  t lc t ' rc l tsc

rhe l ike l lhoot l  o f  t l rc i r  est i rb l is l ) t l )cr t t .  
' l ' l lc  seecl l i r rgs

are usrr l r l ly  establ ishet l  l ty  l lb<>rt t  l0  t l l rys l r l tcr  gcr t r t -
inat ion whcr t  the l ' i rs t  t r t re Ica l  is  I t r l ly  t levelopecl .

JUVENITE PTANT

Tlrc j r rvcni lc  1;er io t l  extct t< ls  l ro tn f t r l l  dcvc lo l>
ment o[ the first trtre le:rf to protltrt:t iott ol ' tttatttre,

woody xylem. This period trtay l lrst l 'or 2 or' 3 yeat's,

depcndirre ott gt'owtlt cotrtl i t iotls. l lrxrt :rrtt l sltoot
developrnent contintres at :r rapitl rate lollowing seetl-

l ing establishment. Tlre rate ol ' jrrvenile t)latlt growth
depends on soil tnoistltre al ':r i labil i ty allcl is str-ongly
regulated by soil temperature (24). The optimum soil

temperattrre range for mesqtrite {iro}vth, as for germi'

n;rt ion, is from 85o to 90o F (Figure 2-7). Litt le is

knorvn aborrt the rate of root clevelo;lrnent trntler f ield

condi t ions.  Howevcr ,  t l tc  r< l< l ts  o l  j r rveni le  p lants

lun(ler controllecl corldit ious ltave extende(l as rnttch

as 30 inches in 5 to 6 weeks lollowing germination.

Al thotrgh the juveni le  p lat r ts  develop rapid ly
r l r r r ing t l re  l i rs t  growing sc i ts( ) r t ,  t l ley are s l rscel ) t ib le
to many et tv i rot t tnenta l  1: ressrr res.  . | t rveni lc  p lants

are rel:rt ively sttscel)tible to lrot, t lry <:orlclit ions ttnless
thei r  roots l tavc cxtet r< let l  in to t l rc  ruois t ,  lowcl  so i l .

!.",-.< j;:: a# :;':" rclJ':::: b
f igure 2-7.  Juven! le mesqui te p lonts developed wi th vor ious soi l
lcmperolures.

' Ihe single stem (ontit ltres to elongate nattu?lly

tltrorrgltorrt t jre first grolving season, rtntess arrested

try snirte la<:tor sttclt ai t l lorrth' A single leaf arises at

cu,  l ,  , te t t r  t to t lc ,  : r t t t l  lwo l r t r t ls  develo l> in i t ia l ly  in  t l re

axil o[ each lea[. A1>p:rrently, apical dominance pla,v-s

: r r r  i rnpot ' t : t t r t  ro le i i r -sr r l tpressi r lg : rc t iv i ty  of  the ax i l -

lary bir<ls. lf the allex 
-of 

ttre plant is rernoved, the

brri ls wil l clevelop oire or more new stems' Juvenile
plants ,rruy 1;ro* frorn orlly a few inches to about 3

ieet tall <l,,ri ig the first growing seasorl. The height

attainecl in the first growing season is t lepenclent t lPoll

t lre <lrrratiotr of goocl growing conditions.

. | t rveni le  developnlet r t  may t l rast ica l ly  in f l r rence

t l rc  r r rat r r le  lor t r t  o l  t l re  nres<l t r i te  1>lant .  I f  t l le  top

ol the jrrvenile 1-rlarlt is t-etnovecl, persistent btrds

l< l<: : r ted l lc lorv t l re  c t r t  sr t r l : t ( :e  wi l l  l l r rx l r rce t lew stems'

tJnr ler  cor t t l i r io t rs  o l '  mola, ing o l  l reavy grazi r rg,  mes-

r l r r i tc  wi t l r  i r rvcr t i le  tops l t i tvc beel r  obscrved to have

root systerlr; :rntl l<trver stelns 7 or lnore yeals old. It

is  l rsst r r r ret l  t l r i t t  th is  p l tc t rot l ren<lu is  pr inrar i ly  t l te

lesult of l 'el)e;tte(l cl ipll ing of the yorlng stem tisstle.

Un<ler t ltcse contlit ions, t lte l l latrts are l ikely to (leveloP

irrto rnatry-sterrtlt le(l sltrrrbs.

l l '  t l rc  Pl : r r r t  s t t t - r ' ivcs t l re  f i |s t  grou ' ing season,  i t

can be expected to <levelop into a lrardy, perristent
woo(ly l) l:rnt. 

' I 'he <ltrurtion of the jrrver-ri le stage is
int le l  i r r i tc  s i r t<c i t  is  t lc l rerr< lent  r r l )on t levelopnrer t t  o f
tlre 1>larrt top. 

'I ' lre 
plant t loes lrot f lower ot- pt-otluce

see<ls cluritre rlte jtrvenile stage. Uncler gootl growing
<:onrlit ions, jtrvcnile tlresqtl ite plants rl:ty reach a
lreight o[ 5 or 6 feet in 2 or 3 years.

MATURE PLANT

Mesqtrite is rrsrrally ftrl ly rnatut'e after 3 years'
' l 'ypically, t lte mattrre p-rlant is either a single-stenrnre<l
tree or a many-stertrmetl sl'rrttb (Figure 2-8). The

single-stemmecl tree resttlts frotn rtnalterecl and vigor-

orrf growth drrring the jrrvenile stage. The many-
sternrne<l sltrtrlts resttlt frotn retnoval or interrtt l l t iotr
o{  top growt l r  drr r ing t l re  j t r t 'en i le  s tage.

New llt 'an<:ltes arise frorn brr<ls near tl le stem ti lr
clclr spt' i lrg or l ' t 'ottr. brtt ls as tttrtclt:ts 2 to 5 nodes

back fiom tlre tip o[ the previotrs year's growth (12).
In gcrrer ; r l ,  I l rc  nt tnr l te t  o l '  t rew brancl res in  t l re  l l lant
canopy irrct'eases abour 20 to 35 percent annually on
matri le trees. (ionseqtrertt ly, the mattlre canopy has

a sonrcwltitt rrrnbrella-l ikc ;l l) l)earance (l i ig. 2-8).

The iurpressive mes<1uite thorn is a modifiecl stern
wlr i t : l t  a l iscs ot t  l le \ {  g t r rwt l r .  

- l l ro t ' r ls  t r ray gtow I  to
nr( ) rc  thal l  2  inches long ant l  general ly  occrr r  s ingly
on yorurg brittrcltes. Sirlt:e tltor-ns are protltrt:ed or-rly
on new woo<|, they are srrbseqrtertt ly l-rt lt- ietl in the
stcn)  l )y  r : r t l i ; r l  grorvt l t .

Thc color  : r t r t l  tcxt t t t 'e  o[  nres<l t r i te  s tcms vary
consirlerably. Nelr' stelns are freqtrently red on the
upper srrrface exposed to the srln and Sreen on the
sli ided sides. \{/ ithin the first year, a single layer

{
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of protectivc ccl ls bcgins to forrn t lre corky balk.

Eventual ly, the strrface o[ t l rc older blatrt : l tcs lr tr t l  t l lc

nraitr t t ' t rr tk t lcvclolr a decl l ly l ' t rrxrwctl ,  l r t  olvtt  or

retkl ish-bron'rr srrrfar:e. l"re<yrrcrrt ly, l i t : l tctts grow () l t

the  cxPoset l  su t ' f ; t< 'c  o f  t l r c  ( r ) rky  s t -c l l l  s t l r l ; r (e ,  g iv i r lg

i t  a  g r ; ry  < l t '  u r : ty is l t -g t ' cc r l  : r l ) l ) c l r t ' l r t l ( c .

' l ' l l c  l i l : r l u r ' ( :  t t t c s r ; t t i t c ; r l ; t r t l  l r ; r s  l l t ' t t t t : t t t l < l t t s : r l r i l i t y
t ( )  re l l r ( )w l i r l l o rv i r tg  in j t r ry  bc t : t t t sc  o l  : t l t  i t t t t t t t t t r l i r t io t t

oI clornralrt  brrcls alolrg t l tc t t ' t r t tks al)( l  stcl l ls. I- , :r tct. l r l

buds are lrrot lrrcetl  i r t  the axi l  o[ le:tves alol l !{  l lelv stcl l l

g ro rv th .  Fo l lo lv ing  the  . i r rvcn i le  su lge ,  o l le  o I  t l re

i rx i l lu ry  b r r t l s  r rs r ra l l y  1 - r t ' t t< l t t t cs  ; t t t  i t t l l o t ' cs tc t t t c .  l l  i l

n e w  I l u s l r  o f  l ' o l i ; r r  g r ' o w t l r  i s  s t i r t l t r l : r t c < l  b y : r  r v c t

1>er ioc l  la tc r  in  t l rc  seasot t ,  bo t l r  l cavcs  i t l t t l  i t t l l o tcs -

cel lces rnay enrcl 'ge frortt  axi l lat l '  l>tr<ls.

I r r  t l r c  se t :o t t t l  g t 'o rv i t tu  sc : ts ( ) l l  l i r l l ou ' i r lg  t l l c i l '

fo ru ra t io r r ,  b r r t l s  r tc i t r  t l t c  s tc t t r  t i l r  l r ro t l t r t :e  le : tvcs ,
sterlrs al l( l  i rr l lol .cst:ctrces l ' t 'ottr  t l te sit t t tc t t t t t lc. As l t t i t t ty

as  seve l l  leaves ,  t l t t ' ce  s te t t rs  o r  s ix  i r r l lo lcscc t t t : cs  I t i t vc

been fo t rnd  to  a r isc  l ro t t t  a  s i r rg lc  r ro< le  (12) .  l l t

s t rcceed ing  ) ' c i r rs ,  I l l e  o r . ie i r t : r l  le : r l  s< 'a t '  i s  l l r r r i c< l  by

secor t t l :u '1 ,  t i ss t re ,  ; r r t r [  ( l r c  l ; r r t l s  cvc t t l t t i r l l y  bc<ot t tc

i t tconsl.r i t : trotrs.
' 1 ' l t c  

r l o t ' r t r ; r t r t  b u ( l s ; r t ' c  b t r t ' i c t l  i r r  l i v i t t g  t i s s r r c

imnre t l ia te ly  r rnc le r  t l t c  co t ' ky  s te t t t  s t r t ' l ace .  l I  t l re

corky b:rrk is str iplrc<l l i 'otrr t l tc t tce, lrrrt l  tr ;rcel;  : l fe
:r l)p:u'cl l t  on t l lc rvoorl (Figrr lc 2-1)). 

- l ' l te "t l<trrt t : tr t t

b r r<1"  ( l ; ig r r l ' c  2 - ! ) )  oc ( : r r rs : r t  t l te  c t t< l  o l ' t l r c  b r r< l  t t ; rcc
j t rs t  r r r r t l c l  t l r c  s tc t t r  s t t t ' l : t t ' c .  [ )o t ' t r t t t t t l -  b t t t l s  o t '<  t t t '
along t lre trrrrrks, br ' :rnclrcs ;rt t t l  t"n' igs o[ t t t : t trrrc t . t 'ccs.
l [  a  s tenr  i s  iu j r r re r l  o r  i I  i t  < l i cs ,  t l r c  b t r t l s  bc low t l rc

injury u' i l l  procltrce new sterns. An acctrnrr, t lat ion of
< lo r t r ta t r I  b r r< ls ,  t l re  "b r r t l  zor tc , "  ( ) (  cu l  s  : r t  t l t c  b : rsc  o I

t l t c  p l l r r t  bc lou '  t l r c  so i l  s r r t  l ' : r t ' c .  Fo l lo rv i r rg  i r t c l l ' c t : t i vc

l 6

;.n"F

IU [s t l r r i t c  ty1- r i t : i r l l y  1 r r<- r t l t r< :cs  [ r< l t l r  l  t : tp  roo t  a t l t l

; r f  r  cx t i i l s i vc  l : l l c l  i l l  t ( x ) t  s ,vs tc l l l  (4 ,  5 ) .  l i< l t 'L t r t t : t t c ly ,

; r r l vc t t t f t i< r r rs  l r r t t l s  t lo  t to t  t l cvc lo l r  l t .o t r l  t l r c  l l x r t  l - i ss l l cs ,

: r r r t l  t l r p  1 r l ; r r r {  t l i c s  i l ' : r l l  s t c r r r  t i s s t r cs : r l c  k i l l c t l .  ' l ' l r r r s ,

l r i r s ; r l  l r ' < ' r r t r r r r : r r t  u , i t l r  k t ' t o s < r t t < :  o t '  o i l < l i s s r , l v t : t l  l r c r ' l t i '

< r i t l c : ;  f l r , r t r l t I  bc  i r l r l r l i c t l  to  < :o t tu t< :1 ,  I l r c  " l r t t< l  zo t tc "

a t  o r 'bc lo r r ' t l r c  so i l  s t t t ' l ' a t :c .  
' l ' l l i s  

t l ' c i l tn lc l l l .  l l t t l s t

l )enet r l l t c  t l re  s tc r t r  sur l : t< 'c .s  l r r r t l  k i l l  t l re  b t r t l  i t t t t l  o t t t c r '

r r rost  l iv i r rg t isst res (2,  l " r ,  { ; ) .

l.'dbi+llir
Figure  218.  Two motu .e  mesqu i te  g rowth  {o rms,  lhe  s ing le -s temmcd
t ree  { le f t f  ond the  mony-s lemmed shrub l r igh t } ,  showing lhe  umbre l lo '
l i ke  oppporonce o f  mo lure  mesqu i te  conoPies .

i

; r1 l1 r l i< : i t io r r  o I  t : l r c r r r i t ' a ls  o r  t t t cc l tan i< :a l  top  t ' c t t tova l ,

r r r rn rc t 'd t rs  rcw s lc r t rs  u ' i l l  : r r i sc  I ro t t l  t l r i s  : t t ' ca .
I

ANNUAT GROWTH CYCLE

Ant t r t ; t l  l ) i r t t c t ' t l s  o l '  g t r r rv t l t  o l '  t t t : t t t t t ' c  t t t cs t l t r i te

" s  i u c  c s t l l ) l i s l r c t l  ; r t ' i r t t : r r i l y  b y  s c ; t s o t l i t l ,  c l i r n a t i c

i t i o r r s ; r r r t l  l t ' c  w c l l  < : t t t ' t ' c l i t t c t l  w i t l t  t l t c  l r l t y s i r . r
i r l l  t o r r t l i t i o r r  o l  t l r c  1 r l ; r r r t .  ( - l o r t s c t ; t r c t t t l y ,  c v c t l t s
c  l l r r r r r r l l  g l ' ( ) rv t l l  r ' y<  lc  t l  i t :La tc  t l t c  c l . l cc t i vc  sc ; rso l t
r c l l b i . i < l c  ; r 1 r ; r l i r ' : r t i o l r  ( F i g r t l c  2 - 1 0 ) .  l " o l l < t w i r r g

i r {g  o f  t l r c  l ca l  b r r t l s  i r t  t l re  sgr r i r rg ,  thc  p l : r r t t s

: r ' {o  l  l r c t ' i o t l  o l  l l p i t l  tw ig  c lo r rg : r t ion  : r r t t l  l c r I

t l i .  
' l ' u ' i g  

c l o r r g ; t t i o t t  p t ' c < c r l c s  l t (  t i \ c  n r t l  i : r l  t t  t r r t k

t l f , ; r r r r l  t r t r r r k  e t r r \ , t ' t l t  i s  t ' c p t c s s c t l  r r r r t . i l  s l c l l t  c l o l l '
, r r i  i s  to ru l r l c tc t l  i r r  c ; r r l y  iV I ; ry .  A  l rc r io t l  o l  r t l ; t x '

r r  i t r r r r rk  r t r r rv t l t  l i r l l ou 's  t l re  l rc r io< [  ( ) l  s tc l l l  c lo l l s : l '

,  ( ln ru ' t l r  t ; r t c  i s  l c t l t rcc< l  u ' i t l r  t l r c  o l rsc t  o [

r r I r  < l lo t r th  ( , ' ] ) .
- l ' l u ' ig  

c lo r rg ; r t io t r  l r cg i t t s  i r t  t l r c  c : r t ' l y  s l r r i l ru '  rv l rcn

lc in l rc l ' : r t ru  cs  t  c ; r< : l t  ( i l - r "  to  7oo F  ; r r r t l  ( -o l r t i r l t t cs  fo r

od i rna tc ly  ( i  rvccks .  So i l  t t ro is t t r t 'e ,  a t . t . t r t r t t t l i t t cd

n{ '  t l r c  1 \ ' in tc l  t t to t t t l t s ,  i s  r rscc l  s l ra r i r t t l y  t r r t< lc r  t l t c

< ] l i r r ra t i c  con t l i t ious  r rs t r ; r l l y  cx is t i r tu  in  A l l r i l  and
,  N, [ ; ry .  I l .oo t  g t r r rv t l r  : r l so  oc( : t t l - s  < l r r l i r rg  t l t i s

x t  : r l t l r o r r t l r  s o i l  t c t t t l - , c t ; t t t t t ' c s  ; t l c  l t o r r r t : r l l y  b c l r l w
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ancl branch growrh begins.

ximum radial trtrnk g'owth continues unti l soil
rure kcomes limiting. The period of maximum

k growth coincides with flowering and early seed

imum for maximum loot growtll. In
ion ceases, the l'oliage is dar.k green

ent .

r of the rnes<lrrite-infesterl arei, in f.e*osj

Figvre 2-9.. Mesquite tree with bork stripped owoy showing budtroces on the wood surfoce {leftf; microscopic view'of bud oieo infhe roys wirh fhe teof  pr imordio i r r l  1111-;r - ' l r igr , r f .

rains, produce a varial_rle poprrlacion of plants. Not
all 

.trees r^eslronrl in t lre in,ne manner ro ttre rainy
periocls. Conse<;rrently, rvlren aclverse wearher condi_
trons break the normal pattern of seasonal develop_
nrent, grearer variabil ity exisrs among tlre indivicluil
mesqtrite plants. This variabil ity is lrobably impor-
tanr in explaining the en.aric resulrs'from herbii ide
application obtainecl-in some years. I\Iesquite plants
1r1 1l9rm!nt by late fall. IVIost of rlre rrees have been
delbliatecl by early November by kil l ing frost or leaf
rcrnoval  hy i r rsects.

. coNct ustoNs
-  
' I ' l re  

l i fe  cyc le oI  mesqrr i te  has t l t ree d is t inct  srages:
see( l  gernr inar ion an<l  reei l l ing t levelopment ,  _ luvei i le

l r l : r3 t  1r l . r l .  
rn i r r r r re l ) l :u l t .  Iv fes<l r r i re  c : , r r  ge-rminate

l i l l ( rer  r i l r r ly  t l ly  <orr r l i t ior rs  i r r rc l  becorne esuib l ishecl  i f
teml)erarure is o;tt inrum. IJorvever, seecll ing establish_
rnent .  ev ic lent ly  re<pr i r .es a<leqrrate moisrr r re in  thegennln: l l ton zorre f r l r . .sct ,er ; r l  t lays l l . rer  e lnel .gence
Io.  ; r l low ; rcr rerr i r r ion oI  t l re  soi l  by t l re  seecl l ing ' ' root .' Ihe 

abi l i ty  o[  r les<l r r i te  to ger : r . - � inate : rnc l  sur l ive
un(rer  tow molstu l -e corr r l t ions at  t l te  opt in lum tem_
l)era(ure rnakes i t  wel l  a t lapred ro dry r inge s i res.

. Coverage of scerls is not a rerlrrisite for germina-
t ion l r r r t  is  ncccss:r r .y  l i r r  secr l l ing establ is l rment .  T l ret l r in  cover  re<l r r i re<l  lor  esr , , l l l is l i ine l ) r  nray be a l for-c lec l
r r r r t ler  natr r ra l  corr< l i t ions by 1_r lant  l i t ter ,  b lowing soi l ,
trampling by l ivest<lck or dqrosition in matrure.

May, stem
ancl raclial

( l u l

i D i l t

The period of maximum trunk growth also coin-
; with the time recommendecl fJr application of
Ccast, foliar-aJrplied hcrlri<;i<les. ThL'most elfc<t-
period for controll ing rnesqrrite with foliar her-

is from 40 to g0 i lays ifrer rlre first sr.orvrlr
in tlre spring (O). The occrrrrence oi'maxi_

n trunk gtorvtl l at this perio<l srre.gests that srrsceP-
i ty  _ is  r le ; rcn<lent  r r lxrn cnui ,<,nnie, r ta l  con<l i t ions
, : rb le to nr : rx imrun 1r l : t r r t  a t ; t iv i ty ,  esJrcc i t r l ly  1rr .o-ron and n l ( )vetncnt  o l 'carb<.r l ryc l r .u tes ancl  o iher

r r t l re t i c  p rn t l r rc ts  to  t l le  t r l rnk  a l i c l  lower  t r lan t
I r ' Ie -sqr r i re  g rowth  r l in r i r r i s l res  i l r  re la r ion  t i  the

r i t y  o f  s l r l l l tnc r  t t r -o r r t l r  < :o r r r l i t i o r rs .  . I ' l r c  
< l r i cs t

l i t io r rs  r rs r ra l l y  occr r r  in  Ia te  . | r r l y  o r  Ar rg t rs r  fo r

t,en
l;lJion

)11'l

r l ; r r t
i  lca
I l ' u l l

cl<r
r l t ; t x

i ) l lc 'n.

:,'t Of

n' l ren
:s lbr
l;r terl
r t l l
I  and

Alrhough lhe rnatrrre l.r lant responcls rarher trni-
t l l :  

: .1*r" l  
c t ranges in ren,1re i , , t , , re ,  . t , , t  length

soi l - rvarer .  cr r r rc l i r io i rs ,  i r r r l iv i i l r r : r l  1 ,1: rnrr ' , l .o  ; ; ; ;
n<l  in  t l te  s i t rne nranl ler .  to  s l ror t '_ tcrnr  tve:r t l re l

Inges. Everrts wlr ich iDtcrrul)t  t l re seas<>ri lr l  l ) i l rrel_ns
developmerrt,  such as late slrr ing or early 

'rr . , , l_r,ra.
l e  lw

l t t
\ ' l
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)entures rvil l  restrict seed germination and/or seed.
ing establishment govenrs mesqr.rite's northefflmost
listribrrtion. Deterioratiolr of rantr;elarrrl vegetation
i  cJose grazing,  r l r 'or r t l r  : rnr l  so i l  r l is i r r r . l lance j i rov ides

t ions  f r l r  i r rvas ion  ar rc l  es ta l t l i s l r rne l r t  o f  r r res<1t r i te .
seerl l in.r;s beconre establ islred, control ; . ,roceclrrres

: Passage of intact seed tltrouglr the cligestive tracts
l. l ivestock provides the scarif ication necessary for
taking seerl coat dormancy (Figrrre 2-2). The rnicro-

te provi<led by manure of dornestic l ivestock
ieets a l l  o I  the requis i tes for  mesqrr i te  establ ishment .

complex of factors interacts to lorrn a srrital: le en.
ment, but temperatr lre is a1.l ; tarently Inost cr i t ical

mesqrrite seedling establishnrerrt. I\r les<prite's dis-
ribution nortl lwar(1, accortl ing ro Bogusch, has been
foulated by the frequency ot-'averagi .January tem-

trrres lower than 32o F over half t lre years. The
,abil jty thar freeze danrage and low spring tem,

of rnesquite. Juvenile platlts are reacli ly capable of
vegetative reproclrrction if <larnaged or injr"rrecl by graz-
ing or other lbnns of toy: r€rnoval. ltepeated r-emoval
of the juvenile mesquite tops results in many-stemmed,
slrrtrb-l ike plants rarher tlran single-stemnred trees.

The annrral grotvrh cycle of a rnature mesquite
plant is regrrlatecl by clirnatic conclit ions. Following
bucl opening, ra;>icl leaf an<l twig growth prodr.rces
the canolty. Active, radial stem ancl trunk growth
occurs after coml>letion of twig elongation and leaf
growth. lfhe canopy is comltosecl of only mature
leaves and appears dark green during most active
ra<lial stem growth. The amounr and seasonal distri-
btrt ion of eflective rainl 'all drrring. the ra1>itl growtll
; re l ior l  r le terrn i r rc  [ l re  t l r r r : r t ior r  o l '  < :ont inrrcr l  [ r -owth
act iv i ty .  ' I ' l rc  orrset  o l '  sr r r l l ruer  t l rorr t l t  re<l r r ies t l re
growth rate in  t l re  nrat r r re rnesqrr i te  1>lant .  Usual ly ,
the periocl of srrmrner <lrouth is lollowecl by the onset
of t lor-nrancy in tlre fall. The nresqtrite l) larlts remain
ina<; t ive r i r r t i l  t l rc  l ' i rs t  f rosr ,  a t  wl i ich t inre f ina l  leaf
t l roP o<:crr rs .
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,f*ns Manasement"f'"'

dictate the type of water clevelollment.

o

I

cos

I

gr,:
ext
sib
Ac,
cul

rnea4s l )  < l r i l l ing a wel l ,  Pt r t t ing in  a purnping uni t

anrl [onit.,,cti l lg i l  tattk arrd t 'rotrl i l ls, 2) constrtrcting

an eirthel l  tat lk to irnl lotrt t t l  l ' r l l loff  water or 3) pipit tg

watei to :I tlew location. l,ocatiou atrd costs usually

fencfd and arld water piped to troughs. This irn'

p.ori.t satritation and il lows suP-P-ly.shutoff if the

iurrdunding area l leeds resting. Minimum daily re'

.tuirlettrentiu'e l0 to l5 gallons per cow with calf and

f t"l f .S gallons lor a ewe and lan'rb or a rJoe and kid'

Solting

lnterrelation of G

and Mesquite Co
L. B. Merri l l  and G. O. Hoffman*

Planned management of grazing witl increase

benefits lrorn brusll control and is essetrtial to tl le

contintte(l stlcccss of a brtrslr ( 'orltrol l)rosraln' Ivles-

ouite control is I 'aluable for releasing Srowth o[ native

f^o.age pl"nts ancl for irnl>roving conditions of all

anirial 
'life. 

Forage plantl need rest fron'r grazing'

and a systematic tleferred'rotation grazing Program
is the most satisfactory m€thod o[ attaining systelnatic

rest periotls. It is not llecesliary to rest eaclt pastttre

dtrri irg evcry growitlg season o[ t ltc year' Fl<lwever' it

is necEssary'that all 
*pastures 

rest during each growing

season over a perioi of years (for example, Marclt'

April, May ",t.1 .;un" in l9?3; July, Atrgust, Septetnber

arid octoller in i074; antl Noventber, I)ecenlber, .fatttt-
ary and Febrtrary in 1975 and 1976)' Scheduling rest

peiioas on a 4-year rotation has proved satisfactory at

ihe Sonora Research Station.

A grazing l'otatiolr Program can be irritiatecl

either eirt irel/ on native 
-radgeland, 

in conjunction

rvith talne Pastttres, or in conjtl lrction. with fee<llots'

A gr ' : r r . i r tg  t r t , , t rug" t r t " r t t  l r r r rgt l r i r t - t r r t t t l r i t t t :< l  wi t l r  t t rcs '

r p r i i c  t r l r t r r r l  s l r o r r l t l  l r c  < t r r t l i t r c t l  i r r  s t c l r ' by ' s t c l )  l ) l ( ' -
. 'cr' lr.,rcr [or at lcast a l5-yc:rr l)cl i(xl '  strch Plarrrrittg
wil l assure Iltaxitnutn belrcl ' i t fronr mesqtrite corrtr<ll

in the overall rallge Program.

FACTORS AFFECTTNG TIVESTOCK DISTRIBUTION

Livestock distribution is important in arry grazing

system ancl is especially irnPortatrt where a brush con'

tiol practice is in effect' Several factors are i lnPol'tallt

in pi 'oper l ivestock <listribtrt ion'

Woler

\\Iater is essential for t lre well 'being <l[ l ivestock'

Acklit ional watcring locatiotrs o[[er not only tl le ol)l)ot'-

t r rn i ty  [or  bet tcr  [ raz ing t l is t r ib t r t ior t  l> t r t  i t rcreasct l

g tut t ' " t  l ivestock 'prodt ic t ion '  Ul r t ler ' l 'exas cont l i '

i ions, develol>tnent-o[ t lew watering tacil i t ies ustrally

tR".t*.,t""ty, "ssociate professor, Thc Tcxas A.gricrrltural Ex'

Dcr i rnent  Stat io l r ,  Sorror l ;  at t t l  cx lc l ls io l l  ratrge brr tsh al r t l  wect l

:;;l;; -r;;;;li ' i ' rr," Tcxas Agrictrlttrral Extcnsion service

( l )cpart rncnt  o(  Rangc Scicr lcc) .

60

iReservoirs slrotrld be constructed to hold as much

watir as neecled for usable rangeland reached by live'

stocl( but with minimal surlace area to lecltrce evap

oratiort. \{1lrcrr fc;rsiblc, citrt lrcn t 'cscrvoirs sltorrld be

eaS(



Poslure Size

Snral l  pirsttrrcs :t l 'e rnorc cirsi ty l t t i tnaQctl  l t t t t l  t : : t t t

hg  g t i t zc t l  
' t l t , , .  

l t  t t ro rc  t t t t i l o r rn ly  l l t : r r t - .  l : t t ' gc  o l tcs '
" ' , , 1 " ; ; ; ; ; , " ; ; , , , s , ' r " ' l l  

l ) : t ' s t r t t  c s  g i ' c r t r l y .  l ' r r t : i l i t ' t c  t l t c

.; '  ; i" ' ; ; ;ot i t i ' t ' ing a t lcferrett-r 'otat iorl  l )rogratn'

;i;".;;t, 
-,i i. 

'- 'ri it rhe 1ra:ture' the-, greater the

:;;;;;;; '  ,;;; t" '  Icncir.rg ancl water <levelol>*re't '

Therefore, the econom;. ,',"p".,t of a program should

;;;;.,;ki;t;.i carelullv in setting trP- a. r'otation pro-

glarn where , 'ra,t ; 'n"tt its lr lt lst be'establislre<t or where

: ; ; ; i ' ; ; ' i ; , , r ; ,u 'e" '1"" ' l t l  be st ru<l iv i t lcc l '  \vncte p.s-

sible, existing *"t" ' i '- 'g l lci l i t ics tl l t] l ] l : l  be ttsctl '

Ac<:ordirtq to l ietrrcs isriretl l l)67 to l1)6{) }y dre Agri-

.,,f *t, i S,rUil i) irt iorl i ttrcl Cotrser\/atiorl -Scrvi<:e' 
;tver-

;;.;;; ; i  ;;,;" ' '  r le'el.nrtren',t. ' .tt l  t:: l ::: l* w:rs $l '76

aurl $0.ti4 l)er aclc, r 'cslicctivcly' ,ro 
cst:rl l l ish it l 'ott l '

ir,,r,.,ta roii,t i ,,n systeln otl :t l 'ottr 'sectiolt l) i lstt l l 'c

l, ' ir i . ir *".tta be cross-fencecl into four -separate Pas-

;,;;;; '^;J the atlt l i t iorlal u':rter ltro' it letl '

GRAZING MANAGEMENT SYJTEMS

AND MESQUITE CONTROT

Types of  graz i r ru nrarr : tgcrner)1. - : t : l , " t t t t  i r t t l t r t lc

yearrlong; ,*o-, t" '""1 ol fotir-1.lasttlre. (lelerl 'e([ rota-

tion; intensive or trigh interlsity-lorv .freqrrenc-y 
l 'ota-

t io t t ;  t r : r t  ivc- , , "n"  J" t ' l t "  c ;  ; l t t t l  . l l - i t t l t l - t l t r  
. : ] : , , t : : , : : t : .1

rotitt iorl. ( )ttc sysrcrrr rtt:ty. bc srritcl l 111., t: l l t ' . , ' . ' , t: i ,: l : '

:::ilili ' '; ' i;;,i;;;' ';;tcm is rrest ir<t,.Prctr to :rtro{rter
: : O I l ( l t L l ( r l r r  . r r r \ ' ! r ' ! t  v / - -

i ; ;"; i;.;,g';t l , i ; :r g'.zjtrg.rrlrr ':r l lcrrtcrrt i ivsicrn' (:crt^rn

g.ri(lelittes sjiorrl<l be Iollorved:

< l l  a r t i r t t : r l s  s l r o r r l r l  l l c
l .  1 ' l rc  pro l rc t '

l l l isrnal lagel lrel l t .  These t letericlratecl rane-elands are

r . l t : r r . : t t : t c r . i z c t l  l l y  ; r , i r u r l , r , , , r . "  < r l  r r r r y r l i , r t : r l l l c  n r r < l

i ,r t t- i r t ' " . i , , . ing i . , , ' "g" slret: ics'  
- l-he lr iglr-ptot l .cing

: r r t t l  p t r l l r t i r l l l c  r i l ) c ( ' l c s ' l ' " t t " t t "  l i r r r i t c t l  i r r  t t t t t l t l l c r '

\ ' \ ' l r c l r  r i r t l t l cs  ; l l ' c  r l l  t l r i s  ro r r t l i t i t l t t '  i l t tP t r rvc l l l c l t t  i s

extremely slow, evetl  at l ighl gtazing r ir tes' Grazirrg

anintals selecr Ihe ,rrort cierir ible species ancl glaze

i ir .* f t" , ," i ly, tending to lrolcl  vegetation concl i t iolr

constaut or cattsi trg . i t tet io'^t ion' Strch. a system of

ur ' , ,r ing carr l t i r l t le"r ol '  l )revetl t  range iml)rovement

?oii"": itts-tlrtrslr control an<l shotrlt l  be avoitle<l'

Deferred Grozing

li.crnoval o[ all l ivestock ft 'onr a Eivcrr area for a

,1r.. ' i i i . .. i ' lr"ri<xl <rl t i ttte catr be signi.t ic:rrrt following

, i ,c . . l , , i t "  ( : ( ) t l t l ( )1.  To l le  t l lost  e[ lect ive '  t l te  rest

ueriocl sltorrlcl pert'nit t l)ost (lesil ' ;rble forage. sllecies.to

ir;;. i .,;;.;.t l  b!lo'e g'azi'g is t 'estrmetl ' 
' fhe pr'actice

l j r " , , f , f  be cour i ' r re. ieucl ler , r  .n t i l  ( les i l ' i lb le  fot 'age

1r,,, .,,.,,1rietl rnost of the irea previous)y covered by

trrtrlesirabte brtrsh. Ttle tengtli of each rest sltorrlcl

bc tlctct'trt it letl l ly t lte respotrsc tl l '  the clesirlrble vege-

t : r t io t t .  
' l ' l rc  systcr l r  lur '  t r t '  t r r t ts is t 'c t t t '  l ) : l1 te l ' t rs '  a11( l

its strccess or failtrre is <le1;crrtlent l l l)on the ollserva'

t i o n a r r c l a c t i o r r o [ t l t e l a n c l o r v n e r . A r v e l l . l r l a n n e d
,yr,"nt co'r 'eling a per-iod of years is more satislactory

: r r t t l  t t to t 'c  l ikc ly  to t 'csrr l t  i t l  t 'ccst : r l ) l is l ln lcr t t  o l  t les i r -

i r l l lc  gt ' t tss s l : lD( ls  t l l : l l l  s l l ( ) r t - tc l t l r  systc l l ls '

Deferred-Rototion Grozing

;\ny ol t ltc following tyl)es oI t lelerrccl'rotation

g,',,r it i13'. ' ,,,, lrurtlttt:c s:rt isi irc:rt iry l 'esl)ollses lrorn tlesit '

Itrt" t ' , i , ' , ,13" qrccies l ir l lorvilrg rt lcs<;tritc.cotttxll '  FIow-

ever, t l le systern rl lt lst be'irro1nly tlesignetl -iI 
t l te

rtltxitutttn in growth arr<t t-iproclttctiol from the pri-

nlary fol?g'e species is to be realizecl'

Off-ond-On or Decision Rololion

Tlris systcllt is <lesi.grlcrl tor lr l l  :rnimals to be con-

celttri l te(l for a relatively short t inre on one ol a serles

;f pasttlres. One pasttrre is grazed tlnti l  the opel'ator

feeis forage is priperty ItseJ; he then switches the

animals ,o ^r, .,,.,g,:n,ati 1"'tt ' tt '  The sttccess of this

1r,',,cti.e, as with i leferrctl grazing is depe.ndent uPon
'tlre 

krrowle<lge ancl corl'ect tlecisions of the oPerator'

l l  t lecisi<lnnirking is gcntl, t l le systeln can be very

protlrrctive. It,xri i or 
' irntirnely 

tlecisions or careless'

ttcss (::t l l  lcitt l  to ovcl' l lse rtf vcgctirt iotr atrt l l t lnn[trl

elfe<:ts on tl le l ivestock' Vegeiit ion shorrlcl be ade-

q',t"i. ' ly rrsctl witlrorrt lrcirrg:- overttscd' It may be

t l i l l i t : r r l t  for  t l tc  ( ) l )c l ' i r l ( ) l '  t t i  sc lcct  t l re  most  t les i rable

tirtre lor moving stot'k' l- l lelelble' a well-planned

,ijr,",rt with estaii l ished rrroving <lates is most I ikely to

i r , - . * t , , . "  l l rvot ' : t l r lc  scct l  gcrr r r i i r i t i io t l '  p lar t t  cstabl ish-

rnet t t  a t tc l  growIh.

Relative berrefits of t lr is practice are not known'

other tl lan that it is favora-ble over rlo clefennent

i"l i",t i tg lrrrrsh control ancl shoulcl be rrsed if other

tr"u,,tar-tit t lo t-tot al)l)ear leasible'

6 l

gruzctl.

2. Over lr 1rcriod o[ yeilrs' each.lrltstttre slrotrlcl

,.,, ii,,, i,s1 l i.: l,:y ;';.,:T:, fi :ii?,'liiJ' i:',ll,,l
growirtg seasorl t l le t l

ing yei t r .

3. Tlte proller kirrt l or cotnbinlrt ion o[ l ivestock

sltotrltl l-re sraz.ctl'

4. Each pasttrt 'e slrotrlcl be grazed as utrifornr]y

as possible.

5. Stock watering places shotrlcl be locatetl to ai<l

in  t l is t r ibr r t ion of  t t 'az i t rg '

6.  Sal t ,  minerals  l rn<l  prote i t l  sr rp l l lcnrents shotr ld

be loc:rtetl on not' lrtally ttndcrgraze(l sltcs'

7.  Ncw lc l t tcs s l ror t l t l  l re  l tx : : t t "c t l  l r ro l rcr ly- t l rey

affect ttal-trral tnovelnertts o[ gr-;rzirrg lttt i l l t :t ls rvith

;;;;., i ; ;;, i*,1;, ' ,,1'ttv art<l p'er-ail i .g wi't l  t l ircctiotr '

8 .  Arc i ts  t l I  t lc t lsc l l t  r rs l t  l i r l  wi l t l l i l ' c  I t : r l . t i t : t t  l r t r t l

t t 'a i t  cover  s l rot r t t l  bc lc t t  lo t '  wi t<t t i le  to  r t rovc l rotn

one ilrea to the other'

9 .  Stot :k i r rg r i t tcs s t l ( ) r r l ( t  l tc  l lcx i l r tc  l i r r  r r to t l -

elate rrse of forage 1>lants'

Yeorlong GrozinE

An estimated 75 1>ercent of the I07- mill ion acres

ut f"*,,t t,,ngel:rntl 1'rotlttt 'cs less tl l :tn lr ir lf i ts l)oten-

ri:r l becatrse 
"o[ 

range cletelioration rcstrlt i trg fronr



Morch,  Apr i l  MoY, June
July, August, SePlember, October
November, December, Jonuory, Februory
Morch,  Apr i l ,  MoY, June

TABLE 8. I .  DESIGN OF THE TWO.PASTURE 4.MONTHS.ON.4.MONTHS-
OFF DEFERREO.ROTAIION SYSTEM

Posture numbers

disttrribance such as root lr lowing and seedirrg or other
methdds that destroy the existing vegetation. lt
shotrl i l  be strccessftt l with treatments such as front-end
grubli irrg alrd seecling or with any type of spray work.

Tuo-Pasture South African' Sutitchback Systern: This

systeti l has becn sttrdie<t otr thc Texas l{allge Station

at B1lrnhart and otr t l le Ex1:erirncntal l lartclt at

Throtknrorton, Texas (Table 8-2). l{eturns from the

systerfi wele not significantly greater than from con-
ti lruo[rs grazing over a l0-year lrericlcl at l]arnhart,
l r r r t .  l r fcrc  s igrr i I i< ; r r r t ly  Al ' ( : : r tc l '  ; r [  

' l ' l r t rx :k t r t ( t t ' l ( t l l .  ' l ' l rc

r ;c ,1, ,c i , , . , r i  o l  lxr t l t  tcst  : t t t t l  gr t r r . i r rg l rcr io t ls  ; r t 'c  cst : tb

lisirc{ in l)et' io(ls by ntonths of 3-6-3-3-6-3. Strclt a
se<lrtince is sltowlt for 3 ycals in 

'I 'ablc U-2'

lJf thc lrrirrr:rry go:rl is to ;rcnrlit gcrrlt irration atlt l

est:rblislrrncnt of dcsirirble scedlirrgs l 'ol lowing mes'

qrrite]control, t l tc <:otttrol plactice shorrlt l be colnpletcd
on I'qrsttrre 2 (1'ablc t|-2) belore 'April I. Tlte at'ca
t l rer t  fcsts  Apr i l ,  M:ry,  .J t r r tc ,  . f  r r ly ,  Arrgt rs t  : r r l< l  Scptcut '
ber. 

' l 'his provitles a lotrg lteriod o[ colnlrlete rest and

shcltrl i l  provi<le a(le(lttate tin"re for 1>lant establishrnent
evcn iwith brush cotrtrol treatrnents strclr as root plorv'
ing afrcl resee(lin!{. It also provicles [<lr grazing cluring
()c:tolrcr. N<x'ctttbcr attt l Dcccrrrbcr al 'tcr scctl rnattrrity
when] l i tt le hamr wil l cotne to Iterv platrts ftorn graz-
irrg. 1 

' l 'his 
is t lrcrr [ollttwctt by :r .f ;rtrtr:rt 'y, l icl lrtr:tt1

ant l  Marr : l r  rcst  t l tc  l '< l l lowir lg  ycar  wlr ic l r  s l lo t r l< l  pro
virle ]a gootl start for Itew f<lragc l)latlts.

Tlve|.I 'o^sl.ttre Delerred l lolation:' l- lr is systcrrl ol
gr ' : rz i i ru  is  s i r r r i l : r t '  t ( )  t l lc  tw<> : t l t< l  l 'o t t r - ; r l ts t t t t 'c  systcms
c*cc1l t  t l r l t .  t l rc lc  arc ot t ly  two l rcr r ls .  l t  rc t l t r i rcs 36
r l ( )n lJ l rs  to <:or t t l r lc tc  t . l rc  gr i rz i r rg <:yt : lc  by r rs i t tg  a
6-rrrorirt lr <lcfct'rtrcrtt :rttt l  l2-rtroltt lr gr:rzirrg rje(lt lellcc'
1'lt is systenr catt also be carrictl ollt oll a 3'rnottt lt rest
i r r r r l  ] ( i - r r r o r r l - l r  g r i r z i r r g  sc l r c t l r r l c  ( ' l ' ab l c  t t - 3 ) . ' l ' l t i s
s,tstct]rr ;rtrrvit lcs s;tt isl ' ;t(:t(rl 'y l csl lrcl ' iotls l irr grass
cst ; rb l is l t ruc l r t  fo l lorv i r rg I r tcst ; t r i te  cotr t ro l .  I t  ap l leatr
tlrat lt wotrlcl frrtrction satisfactori ly evetl tttrcler a root

l r lowfr rg : r t r< l  sccr l i t tg  l ) l ' ( )gr i t r r l .  l l t r rs l r  qr t l t ro l  s l r< lu l t l
i . le cCrrictl olrt otl t lre l)asttrre wlriclr is scltcdtrletl to
begi{ a G-nrontlt rcst. ln this systell l '  l ike tlre two
utri l forrr-l): lsture syste ms, tl)e l 'est l lcriotls catr be
shiftdrl I or 2 rnntrLlts to coittcirlc with tl le rnost t lcsir '
; rb lc  t i r r tc  Ior  t t tcst ; t t i tc  c( ) l l t l ' ( )1 .  ( ) l lscrv: r t io t t  l ras

showfr [ ltat rcs;rotrse o[ t lcsit 'able forage species has

been [ : rvot ' ; r l - r lc  i r r r t lcr  t l r is  systct r r ,  b t r t  l i t t lc  is  k t ton ' t t

abotrit corup;lral-ive ecottotrric retttrt ls.

Fouil 'asture Deferre<I l lotttt iort: ' l- lre [otrr-pasttrre
deferirecl rotirt iotr glazing systetlr is r:rt lter sirnll le irt
desi ln .  Al l  fo t r r  l )ast r r res shorr ld  bc about  cqual  in

l

j

TABTE] 8.3.  RESTING SEQUENCE FOR THREE.PASTURE DEFERRED.
ROTAIION SYSTEM

I
I

I

I

2

Nonintensive Syslemotic Deferred Rolotion
' l ' l r is  systcrr r  i t tvo lvcs t l rc  gr lz i r rg o l  o t tc  ( ) f  l l l ( ) l 'c

l);rstrrres [or' :r given peli<xl o[ t inrc while orle <lf t lre

serics rests. Livesto<;k tlo ttot lrlacc cxtt'cttle strcss otl

t lre at'cas u'hi<:h tlrey arc urazittg, arrcl it is lxrssible
lor thelu to rentain in the l)asttl l 'es for relatively long

periods rvit lrotrt cletrirnental cffccts tt l)otl t l le \rcg€-

tation or the l ivestock.

Tuto-Pasture: Graze Four If onilts, f)efct Fout ll'Iontlts
Systern: This cornmotr pl?ctice trsually procltrces [al'or'
a'ble foroge resl)onses atrcl is sintple to irlstall. TIte
frequerrt iest lxriods are beltelicial to brtrsh cotrtrol
plo.grarns. The grazing seqttetlce is i l lustrated irl

Table 8-1.

IUestltrite cotttt-ol slrorrlt l  be carrietl ortt ort t lte
pasture whic l r  wi t l  be t 'cs lc t l  l rcxt .  I [  t l rc  rcst  l rcr iod
is March, April, N'Iay alrt l .f rrne, tttes<ltrite colltrol by
mechanical nletltods slrotrld be <ortlplctetl be[ore
IMarch l .  However,  wi th ael ia l  sp l 'ay i r lg ,  t l rc  t inre
o[ rest rvottlcl rtcc<[ to be clttrrrgetl so tlr:tt t lre t 'cst
pet' iod rvotrld follow the trtost t lcsirall le sltt ' lyirrg tirnc,
is  Iv l r ry ,  . f  r r r rc ,  . f  r r ly  iu t t l  At rgrrs t .  

' l ' [ r is  ln ig l r t  t to t  bc
tlre best t irne for a t 'est l)erio(l to begin attt l ctlt l  rvl lctt
both pastrrres are coltsi(lel 'e(I, btrt it rvottlt l  sreatly
l rc lp t l lc  t t 'c : r (c t l  ; r tc i l  r r t l l i l  g txx l  [or ' ; rgc wi ts  wcl l  cst : tb-
l is l rc t l .  \ ' \ / l tc t t  r r tc t : l t : t t t i t ' : t l  to t t t t r r l  is  t rsc<1,  ( : i l l 'c  r l l t ls t

bc cxercised rvith tlr is systcttr bet:artse tlre contr'ollecl
pasture tnust be grazecl with a dotrble lo:rt l o[ I ive-
itock clrrl ing .f rrly, Atrgtrst, Scpterrrber artt l ()t:tobcr.

Also, if rainfall were l ight in e;rrly sprirrg atrcl srttrlmer
and the lorage species rlot rvcll established cltrring the
rest peliocl, they wotrltl be heavily danlagecl. or de-
stroyirl by tlre srrntttrer-fall graziltg. This sittration
woukl probably be crit ical r.rnly in tl lc <:asc o[ scvct'c

TAETE 8.2.  DESIGN OF SOUTH AFRICAN SWIICHBACK GRAZING
SYSTEM WITH MAXIMUM REST FOR TREATED PASTURE
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Per iod
sequence

Resi Groze in monllrs

Jonuory,  Februory,  Morch
April, Moy, June, July, Augusl, September
October, November, December
Jonuory,  Februory,  Morch
Apr i l ,  Moy,  June, July,  Augusf .  SePlember
Oclober, November, December
Jonuory, Februory, Morch
Apr i l ,  Moy,  June, July,  August ,  September
Oclober, November, December
Jonuory, Februory, Morch

I

2
I

I

I

I

2 - 3
l 6
2 3
I J

2 6
I J

2 3
l 6
2 3
l 3

|  -Aug. 3 |  Sept .  I  -Feb.  28 Morch |  'Aug.  3 |  Sept
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TABTE 8.4,  RESTING SEQUENCF FOR FOUR.PASTURE DEFERRED-
ROTATION SYSTEM

Morch I  lo  June 30 J u l y  I  t o  O c t .  3 l Nov .  I  t o  Feb .28

Pos lure
Posfure
Postu(e
Pos lu  re

erc,

Poslure
Posture
Posfu  re
Posture

e tc .

Poslure
Po slure
Pos lu re
Pos lu re

elc.

cal ry i r rg <: : rp; r r : i ty ;  o t l tcrwisc ovct 'g l rz i r tg  wi l l  l lc  t lc t r i -
menta l  f ( )  l l )e  weirkest  l ) ; rs ture,  r ;arrs ing the systenr  to
be less l r rot l r rc t  ive.  T l re tot i r l  r r r r rnber  o l '  l ivestot :k
on all forrr pastrlres is <liviclerl into tlrree hercls. Three
plstrlres rrlc grazerl while orre is rlel 'erre<1. T'lre rlel 'er-
ment  sc(prcn< c arr< l  t l r rnr t ion l i r r  t l rc  Sor)< l r ' : r  St i r t ion
is  g iverr  i r t  ' l - : rb le t l -4 ,  brr t  r l  i l ' l ' c rcr r t  lcst  1;cr io t ls  cr rn
be estr r l r l is l rc t l  l 'or  s l rcr : i l ic  in 'e i rs  o l  t ' r r r<: l rcs.  

' l ' l rc  r lc lur
ntent  l )er i f i l  s l rorr l r l  bc b; rscr l  o t t  c l i r r t i r t i< :  l 'a< tors,  r i r in-
fall an<l gr'owirrg seasor-1.

Tlre forrr-pastrrre, system.atic, rleferrcrl-rotatiorl
graz i l rg l ) r ' ( ) ! i l iur r  l r i rs  rcsrr l tcr l  in  i r r t : r 'c : rscr l  l rcr .  in( ( ) lnc
of  47 perr :cr r t  i r t  S() l r ( ) r : r  l r r r< l  33 l )cr ' ( :cnt  : r t  l la ln l l : l r t
as cor t tp; r rc t l  t ( )  yc;u l ( ) l r13 ur ' : rz i r t13 ; r t  t l rc  s iurc s t (x :k i l rg '
rate.  At  t l rc  Expcr i r r rcr r lu l  I { i r r rc : l r  nc l l '  T l r r 'oc:k-
nlortorl, t lrele lrls l-recn :rn irrr:re:rsc ol $l1.75 trcr cow
over t l l i r l  0 l '  yc: r l lor rg gr ' : rz i r rg.

T l r is  sys lcrr r  ot ' ig i r r i r tcr l  i r r  l1) ,1! )  r r t  t l rc  l { ; r r r r ' l r
Experiment Station at Sonorl. ' I ' l te 

systern was tl len
stocke( l  a t  32 animal  r rn i ts  l )er  sect ion wi th c i r t t lc ,
sheeP anr l  goats.  Veeetr r t ion i r r rPr t>verr tCrr t  w;rs  r i l l r i r l
and continrrecl throrr.gh the rlrotrth years of t lre 1950's.
The stocking rate was increaserl to 43 ar.rirnal urrits
per section after the clrotrtlt years, ancl the ltastures are
st i l l  improving.  In  ad<l i t ion,  l2  animal  r rn i ts  per
section oI rrylrite-tailetl r leer erazerl trn<l occrrl l ie<l tfrc
systenlatic t lelerrerl rotation l)astules, whereas adjacent
yearlong gr;rzcd l):rstrrres at 32 ;rnimal rtnits l)er se(:t ion
had fewer deer. Ranclrmen usin.g deferre<l rotation
grazing systems have exlteriencerl even greater in-
creases than reportecl at the l{anch ExJleriment
Station.

The forrr-pastrrre system can be rrsecl with any
kind of rnes<;rrite aor)trol l)r()!{rirm. Mesclrrite shorrlcl
be t reater l  on t l )e  l )ast r l re  wlr ich wi l l  rest  i lnme<l iate ly
followins coml.rletion of the control practice. lt
seeme(l rloubtfrrl that this practice tvorrkl be entirely
satisfactory rvith root plowing anrl see<ling becarrse of
t l re  IZ-rnont l r  graz ing per- io t l  fo l lowing t l re  4-rnont l r
rest. However, the system was a1ll-rl iecl at the Sonora
St : r t io t t  ( )n : r  l ) i ls l t r re t<xr t -p lowr: r l  :ur r l  sccr lcr l  in  t l rc
sPr i r rg  o f  11 . )70 .  Wcr r t l t c r  r : o r r< l i t i o r r s  wc tc  r ro t  l i r vo t .
able tlre first srrrnnrer arrcl r.r 'ere Poor in sPring ancl
early sumrner of the secon<l year, btrt good in late
summer. Vegetation lesl)onse was excellent, ancl
anim:r l  ret l r rns wcre l r ig l rer  t l r l rn  [ r 'om forr r -1>astr r le
rotat ion wi t l rout  root  l r lowi l - rg.

Tlre l 'ourlaslure systern was :rlso applied witlr
excellent response on areas which were front-end

grrrb l lc t l  ar r< l  seet lcr l  ; r r r< l  on;r re: rs  aet ' ia l ly  spraye<| .
' l ' l roc l i r lc ,  

i t  t r l r l rc : r rs  t l r i r t  sut is l ' : rc tory rcsrr l ts  can bc
ol l t : r i r re<l  l ' ront  : r r ry  nrct l ) (x l  o l  brr rs l t  (o l ) t ro l  wl ren r rser l
rv i t l t  i r  lor r r -p i rs tu le systcnl .

lnlensive Rotofion Systems
'l ' lr ' i :sc 

systcr))s t:;ur bc lefcrlctl to in ternrs <lI
gr : rz inu i rs  s i rn l r ly  i l l tonsive-nterrn ing i r r tensive g laz-
i r t g  r r sc  o r r  a  s i r r u l c  l l c : r - o l ' as  l r i g l r - i n te r r s i t y ,  l ow-
l t -e<;r rency grazi r rg systetns.  E;r r : l r  systcnt  cOncenlr : l tes
l l l  iu t i r t t ; r ls  ( ) l t  ( )nc lxrs t . rn c  wlr i le  r lc l 'er l i r rg u l l  o t l re ls .
Seven (o n i r rc  or  even n lore l )astu l 'es in  a s ingle systern
are rnore < les i l lb le t l ran systenrs wi th only  t l r ree or
forrr l,rastures. Mrrch is to be learnerl aborrt t lrese
syslenrs (cverr  t l rorru l r  t l rey l ravc becrr  kr rown aur l  r rsc<l
for  ur :ury yc l rs)  ; r : r r - t i< ' r r l : r r ly  wi t l r  t : r rne g l 'uss or  g l 'ass-
l c g r r r t t c  s o r l s  w i t l r  l r i ! l r : r r r r o u r r t s  o l ' I e r r i l i z e r .  A  s i x -

l ) i ts t ru 'e i l l tensive systc l l r  l r : rs  been i t r  o l lerut ion orr  t l re
lJ ; r t ' l t l r : r r t  St : r t ior r  lor  rnr l rc  t l ran l0  ye:r rs  anr l  t r  seven-
pastur-e system lras been userl on tlre Sonclra Research
Stati<ln fol nrore than 2 years. Roth are pro<ltrcing
very gorx l  vcgct i r t i ( )n rcs l )onse brr t ; r r r iur : r l  g ; r i r rs  ar .e
r ro t  < l r r i l e  i r s  goo t l  : l s  ( ) n  (  on t  i r r r r o t r s  r r sc .

' l ' l tc  
s ix-p l rs tut 'c  systc l l l  i r t  l | ; r r r r l r ; r r t ,  or r  wl r i<: l r

caclr 1r:rstrrrc is 1;r':rzctl l '<lr 25 rl:rys lrn<l t lren restetl
l 'or  125 r lays,  prrx l r r< 'c<l  lc t r r r r rs  s l ig l r r ly  lou,er  t l r : rn
l l r< lsc o l '  r r l r r l i r r r r< l r rs ly  gr ' : rzct l  l ) : rs tut 'cs : r t  t l te  s : ln)e
stor :k i r r1;  r i r tc ,  u , l r i lc  t l t t ,  f t r r r r -1. r : rs t rn 'e r r r t : r t ion systenl
lrlotlrrce<l 33-1rex:errt e,errtcl '  r 'etltnls t. lran corrtinrrorrs
use. Horvet,er, it was tletermined tl lat t l le six-pastrrre
systelrl rvtrs bcirrr rrrrt lerqraze<l, arrtl the stockirr{ nrte
lras nofr lteen increaserl by one-thircl. Vegetation has
shown n<l harrnfrrl effects in a 2-year peliod, and re-
trrrns l)er acl'e were slightly nrore in 197 I than from
the four-pastrrre rotation syst€m. At Sonora, vege-
tation resl)onse lras bccrr so olrtstan(l; lrg ()l l  a seven-
l)i lstrrre loti l t ion systenl t lr:rt t l te stockitrg rate h:ls
alrearly been incre:rse<l from 40 to 50 animal rrnits
l)er section in a periorl of 2 years ancl clesltite a
G-nrontlt <lry perio<l with less than 3 inches of rain-
fall. Vegetation has never been uti l ized as much as
50 percent, an<l ftrrt lrer increase is anticipated. Live-
stock returns, however, have not been as grcat as from
the forrr-Pastrtre systern.

The h igh- intensi ty ,  low-f reqrrency rorar iot r  system
is by far the nrost rlesirable to use rvirh any kirrd of
brrrslr control. It provi<les short grazing ancl Iong
rest periocls. Grazir.rg pr€ssure is not so crit ical that
:r l)astrlre treltcrl fol br-rrsh contt 'ol cannot be skiltpe<l
in the grazing sequence if the vegeration <loes not
ap; le i r r . r 'ea<ly lo l  r rsc wlrcrr  i t  is  t i rnc lbr  i t  to  bc gr ' : rzc<| .

'.1' lre 
scvcn-1):rstul 'e systent est;r 'blislretl at Sonora

provi<l€s a 2l-<lay grazing 1;eriocl for each pasture,
followecl by 126 days of rest. All l ivestock from the
seven l)astrlres irre concentratecl on one ltastrrre for
t l le  2 l -< l ; ry  Pcr ior l .  J 'hc in tensive systenl  1-r rov i< les a l r
ideal glaze-r'est se(lrence needecl in such pl'ograms as
root plorving antl see<ling ancl is very satisfactory when
applied to any other mesquite control practices.
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Si r r t : c  r t rcs t l r r i t c  < :< l t t t t ' o l  i s  t ; r t ' r ' i c t l  o t t  i r t  : l t t  c f fo t ' t

to  i r r r : r ' c : rsc  t l cs i l lb lc  lo t ' i l 1qc  lo r '  l i vcs l rx  k ,  i t  i s  a l l so-

I r r te ly  r re r 'essa l ' y  to  [o l low c l r< : l t  b l ' t r s l t  t l ca l t l l cn t  \ { r i t l l

a  t l c lc r rnc l r t  ( t t '  11) t : l t . i ( ) t l -< lc lc t ' t t t c t lL  1 r t ' : r t : t i t : c  t l cs ig r rc t l

to  r -ca l )  r l t c  t t rax i t l t t t l l l  t ' e l r l l ' t l s  l t r t t r t  t l l c  l ) r t l s l l  ( ( ) l l t t ' ( ) l

rneas,r i 'e. ()rt t :e t l tc grazing .syslctr l  l t ; ts l>cclr t le.siglrc<1,

t l r c  r r r o s t  c l l c < : t i v c  ; t t l t l  e ( : o t t o t t t i < a l  t r l c t l t o t I  I o l  i r r i t i : r l

control o[ tucs<lr.r i te cal l  be selecte(l ,

IV I : r in te t t ; t t r t .e  co l l t ro l  l l l e t l lo ( l s  t i t t t  be  c les ig r rc t l  to

t i t  the grazing systerr l .  Ini t ial  t :r . l tr trol t trethotls tr tay

inc l r rde  aer ia l  app l i ca t ion  o I  herb ic ides ,  cha i t r i r tg ,

root plorving, tree grubbing or int l iv icl tral plal l t  treat-

ment with herbici<les, t lepencl ing trpon clensity of the

rncs<; r r i t c .  I r t -o t t t  o t te -s ix t l t  to  o t tc - [o l t l ' t l l  ( r f  t l t c  r ; t t t t ' l t

should be treatecl eaclt  year. Gelreral ly, atr area lvi l l

reqrr ire rnaintenance cotrt l 'ol  within 4 to 6 years fol-

lorving init ial  treatnlett t .

The in i t ia l  b r t rsh  co t r t r 'o l  l t l c t l lo ( l  s l r t l t r l c l  l l c

: r ; r l r l i c t l  to  t l t c  l ) ; t s t t l l ' c  t l t i r t  i s  to  l ' c tc ivc  t l l c  lo r rgcs t

peri<xl o[ cle[crrrtett t  t l t rr ir tg t l le gr 'owing seasoll  fol lorv-

ing control.  I ior exarlrple, a t 'att t : l t  () l)cl ' ; t t()r trsi trg ;r

[our-1-lasttrr-e t lelcrret l-rot:rt iotr gr:rz. i t tH systel lr  wotr l t l

apply hcrbicit les by acrial t trcthotl  to the pasttrre that

wo i r ld  be  t le lc r tcd  fxn t r  . f r r l y  I  t l l ro r rg l r  ( )< : tobcr  31 .

In low rainfal l  areas o[ t l re State, col l trol treatl l lel l ts

shor r ld  be  a ; r ; r l ie t l  to  t l le  l )? ls t t t rc  t l l : l t  i s  to  bc  < lc lc r rc t l

during the periot l  wlrctr cl lect ive rait t fal l  is urost l ikely

to occl lr .

I tastrrrcs t l tat at 'c to()t .  l ) l ()11'c( l  att t l  scct lct l  sl l t t tr l t l

be deferr-ed at t l le begirrr l i l lg o[ the growirrg seasoll .

Anrrtral weerls should be t:r .r t t trol led with herbicides

it  the ir"r lestat ions redttce establ islrrnent o[ forage

plants. A fast-growinfi grass sttch as sorghurn altnttt'u

ieeded on disttrrbecl areas is helpftr l  in corl t tol l ing

wcc(ls
r ' ; r l r i r l
( r u [  ( : : l l i r rg  l ra l r r t  to  sccr lc< l  l te rc r r r t ia l  ! { rasses .

rncs<1 t t i
l nc.s(lil l
t : o n t i r t r
grass c r.

INTENSITY OF INFESTATION AND
THE MANAGEMENT DECISIONS

Irr {crrs i ty  o[  lnes<yt t i te  in festat ion d ic tates the con-
tlol rrrfthod to be trsed. It is important to know the
k i r r t [  o f  n ; r t i vc  l i t r ' : rge  s l rcc ics  t l ra t  w i l l  g row on an

area bbfole cotrtrol nreastrr€s are irrit iated' Marty
tirnes i[ is rrecessary to defer :r 1)asture orle growing
season before control to deterrnirle the amotlnt of
scctl so[rlce ur':r i l ;rblc [or rccstablisltrttctlt <,rf t lcsirablc
[or':rgc l)lants. A glolving seas()l l <lefcrnrent l)rior to

rr l  pxrv i t l i r rg l r r lc t ; r ratc  gtorr t t< l  ( : ( ,vct '  : l l t ( l  A
pl r ly  o l  l i r l i rgc lo t '  s l to t ' t -1rct  i<x l  g l ' lz . i r ru wi t l r -

xr t l  u l i rss  <r rvc t '  o [ l c t ' s  < :o r r tpc t i t io t t  t .o  sccc l l i t tg

l r l ; r r r t "s .  I ' l o rvevcr ,  i t  a l r l rc i r rs  t l la t  o t rce  the

1r l ; r r r I  l rerr rnre.s ta l lcr  t l ta t t  t l tc  grass,  i t  wi l l
to grolv ;rttt l  bct:otrtc l;rt 'gcr rcgaxllcss o[ t lrc

l r x r t  l r l f rw i r rg  i s  t ' cco t t t t t t c t t t l c t l .  l l  t l cs i r i rb lc  l r l i r l t t s  i r t ' c

rrot i i ! trrrr l ;r t t t ,  seccl ir ts r.r ' i th adal. l tct l  s;rccies at t l tc

t i rne  o{  ! (x ) t  l ) l ( )u ' i l }g  i s  tc< :o t t t t t t c t t t l c< l .  I I  t l r c rc  wc l ' c

rro tlcsf rablc lolatr;c slrccics, t l lcn it rvotrlcl l-rc neces'
saly to] r:ontrol t ltc nrcst;trite, platrt grasscs ancl lollow
wit l r  g(rot l  graz i l rg  t r t ; t t t ; t f ic t l lc t l l . .  A rarrgc s i tc  i r r  p txrr
corrclit ion with a tlense stand o[ mes<1uite tltat receives
;r t l t l i t i< i r ra l  t ' t r t to [ [  !v ; l tcr  s l lo t r l t l  bc ; r l< twct l ,  scct lc t l ,
lencetl anrl ternporarily nralragetl as. a tante Pasture.

L$w-lrotcntial ratr!{e sites slrotrld bc left trrt-
t l 'c : r tc( l  ur r r l  sct  : rs i t lc  lor  wi l t l l i fe  l rabiur t .  l i . i tc l t  arca
o[ ranfrclirntl slrorrl<l bc trsctl l 'or its higllest l lrocltrctivc
capaci iy .  Di f fcrcrr t  objcct ives ot l lcr  that l  dorncst ic
livestofk protlrrctiort Intrst be cletermine<I, and tlre
lantlo*rrer shotrlcl <:ltattge to obtain ottt l inecl objec'
t ives.
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