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Texas A&M Forest Service | Our Mission

Texas A&M Forest Service 
provides st a t ewide  lea dership 

a nd t echnica l a ssist a nce  t o 
ensure  t rees, forest s a nd 

re la t ed na t ura l resources a re  
sust a ined for t he  benefit  of 
a ll. The agency supports the 

sta te’s incident response 
capability, protecting aga inst 
wildfire and responding to a  
range of a ll-haza rd incidents.

W.G. Jones Sta te  Forest in  Montgom ery County, TX. 
Jones Sta te  Forest is  one  of five  sta te  fore sts 
m anaged  by the  Texas A&M Forest Se rvice .
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Texas A&M Forest Service | Water Resources Program

• Provide  gu idance  on  best 
m anagem ent p ractices re la ted  to  
logging, u rban  forestry, green  
storm wate r in frastructu re

• Lia ison  be tween  Agency, loca l, and  
sta te  shareholders re la ted  to  
wate rshed  p rotection

• WAT-ER (Wate rshed  Assessm ent 
Team  – Em ergency Response); 
m onitor wild fires a t h igh  risk of 
im pairing wate r qua lity
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Wate r Resources program  
webpage



Benefit of Trees in Watersheds
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Slow down runoff

Prevent and  reduce  flood  im pacts

Stab ilize  soils

Reduce  e rosion

Filte r and  trap  pollu tan ts

Main ta in  idea l stream  param ete rs for wild life



Portion  of 
in te rcep ted  ra in  

evapora tes 
back in to  

a tm osphere

Reduced  im pact force  
and  speed  of ra in  

d rop le ts h itting soil

In te rcep tion  of 
ra in  by tree  leaves, 

b ranches, and  
trunk

Live  Oak (Quercus virginiana )
Illustra tion  by Robe rt O’Brien

The Forest/Water Relationship | Rainfall Interception
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Leaf litte r reduces 
ra in fa ll im pact, a ids 

in  soil recharge



Tree  roots hold  soil 
toge the r, reducing 

sed im ent runoff during 
ra in  events and  a long 

stream  banks

Trees absorb  nutrien ts in  
wate r th rough the ir 

roots, reducing nutrien t 
load  ending up  in  wate r 

bodies

Roots crea te  
m acropores 
which  hold  

wate r, 
increasing 

soil storage  
capacity

Roots support 
com m unitie s of 

organism s tha t b reak 
down organic 

m ate ria ls and  toxins 
found  in  runoff

The Forest/Water Relationship | Root Benefits
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PLANNING AND ORGANIZING
Tree  Plan tings for Wate rshed  Protection  Plans

Green  Ash
Fraxinus pennsylvanica



Planning

• Wh y are  we  p lan ting trees?
• Wh e re  a re  we  p lan ting 

trees?
• Wh a t  a re  we  p lan ting? 
• Wh o will fund  it? Who will 

p lan t? 
• Wh e n  a re  we  p lan ting? 
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Com m unity m em bers and  Texas A&M Forest Se rvice  sta ff 
p lan ting trees a t an  even t in  College  Sta tion .



Benefits of Trees and Forests

• What is the  benefit we  
want the  trees to  p rovide? 
– Wa t e r  q u a lit y 

im p rove m e n t
– Urban  hea t m itiga tion
– Air pollu tion  rem oval
– Aesthe tics
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Slow down runoff

Prevent and  reduce  flood  im pacts

Stab ilize  soils

Reduce  e rosion

Filte r and  trap  pollu tan ts

Main ta in  idea l stream  param ete rs for wild life



Choosing Planting Locations

• Where  will we  p lan t 
to  have  the  grea test 
im pact?

• Severa l decision-
m aking tools a re  
ava ilab le  to  the  
pub lic
o i-Tree  Landscape
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A m ap of U.S. Census b lock groups with in  the  Sim s Bayou wate rshed . Color gradient 
repre sents p r io r it y p la n t in g in d e x re la ted  to  popula tion . Red areas have  re la tive ly h igh  

popula tion  density, low tree  cove r pe r capita , and  h igh  ava ilab le  p lan ting space  due  to  low 
tree  stocking leve l. 

Gene ra ted  using i-Tree  Landscape . 

https://landscape.itreetools.org/
https://landscape.itreetools.org/
https://landscape.itreetools.org/
https://landscape.itreetools.org/


Where to Plant
• Re fe r  b a ck  t o  t h e  co-b e n e fit s  you  

w a n t  t h e  t re e s  t o  p rovid e
– Plan ting with in  the  riparian  a rea  will p rovide  

m ore  wate r qua lity bene fits
– Plan ting in  the  up lands or u rban  a reas will 

m itiga te  storm wate r and  produce  co-
bene fits such  as u rban  hea t m itiga tion

• Ab ilit y t o  ga in  a cce ss  fo r  p os t -p la n t in g 
m a in t e n a n ce  can  be  a  lim iting factor

• Potentia l p lan ting site s
– Schoolyards
– Public parks and  greenspaces
– Riparian  corridors a long bayous, stream s, 

e tc. 
– Storm wate r basins, d ra inage  channe ls, 

b ioswales
– Road m edians
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Houston  Area  Urban  Forestry Council (HAUFC) Tree 
Planting Competition site  in  a  storm wate r basin . 



Species Selection

• Colla b ora t e  w it h  re gion a l 
p a r t n e r s  to  de te rm ine  past 
successfu l species
– Texas A&M Forest Se rvice
– AgriLife  Extension
– Texas Maste r Natura list chapte rs
– Parks & Recrea tion  departm ents
– Conse rvancies and  o the r 

conse rva tion  groups
– Loca l forestry council

• In  an  urban  forest, p lan  for no 
m ore  than :
– 5% of one  specie s
– 10% of one  genus
– 15% of one  fam ily

• Diverse  species com position  
im proves forest re silience  to  
pests and  d iseases
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Species Selection Considerations

Environm enta l

• Is the  p lan ting in  a  riparian  
a rea , or in  the  up lands?

• Has the re  been  previous 
deve lopm ent tha t m ay have  
a lte red  the  soil hea lth?

• Are  the re  bu ild ings or righ t-
of-way (ROW) nearby?

• What n iche  does th is specie s 
occupy; unde rstory, canopy, 
edge , wild life  hab ita t

Socia l

• Will the re  be  hum an activity 
nearby? 
• Safe ty 
• Aesthe tics

• What byproducts of the  tree  
(leaves, fru it, roots, e tc.) m ay 
im pact hum an activity?

Main tenance

• Can  the  a rea  be  accessed  by 
p lan te rs and  m ain tenance  
team s?

• Will the  specie s need  rou tine  
structura l m ain tenance  or 
pest trea tm ent?



Species Selection Considerations

• Type  and  
e ffectiveness of 
ecosystem  se rvices 
vary by species
– Rainfa ll in te rception
– Stream bank 

stab iliza tion
– Storm wate r filtra tion
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Data  ca lcu la ted  using MyTree  
h ttps:/ /www.itree tools.org/  

https://www.itreetools.org/


Tree Stock Types
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Live  cu t t in gs Ba re  roo t Con t a in e r -
grow n / Con t a in e r ize d *

Ba lle d -a n d -b u r la p p e d  
(B&B)

Pros

• Cheap  and  can  be  
ga the red  from  loca l 
stock

• Riparian  colon ize rs 
such  as willow, 
cottonwood

• Sm all, easy to  
transport

• Lower cost

• Range  of sizes 
(ga llons)

• 10-20 ga l. volun tee r 
friend ly

• Burlap  and  twine  
keeps so il in  p lace  → 
m in im ized  risk of 
root exposure , 
dam age , and  
desicca tion

Con s

• Lim ited  species 
varie ty

• Lim ited  gene tic 
d ive rsity

• Roots m ust be  kep t 
m oist p rior to  
p lan ting 

• May require  staking

• Roots m ay have  
grown m atted  

• Gird ling roots can  
deve lop  due  to  root 
circling

• Large  portion  of 
absorb ing roots m ay 
be  lost when  d igging 
to  wrap

• Unrem oved  burlap  
m ay act as root 
barrie r, unrem oved  
twine  and  wire  m ay 
gird le  tree  

*Conta ine r-grown tree s a re  
ge rm ina ted  in  pots. Conta ine rized  
tree s a re  bare -root tree s tha t have  

been  recently potted .



Choosing Tree Sizes

• Saplings and  sm all trees
– Voluntee r-friend ly
– Especia lly re lian t on  m ain tenance  

wate ring for 1-2 growing seasons 
post p lan ting to  ensure  surviva l

• Medium  to  la rge  trees
– May require  m achine ry to  

transp lan t
– More  im m edia te ly aesthe tica lly 

p leasing
– Take  longer to  ad just to  new 

environm ent
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Jam es Cam pos, a  Texas A&M Forest Se rvice  Program  Specia list with  
the  Tree Improvement Program, holds a  con t a in e r ize d  se e d lin g. 



Purchasing Tree Stock

• Wholesa le  nurse rie s
– Ensure  stock is n a t ive  a n d  

a d a p t e d  t o  re gion
– Check trees for visib le  dam age , 

signs of pests and  d isease
– For con ta ine r stock, check for 

circling roots
• Work with  regiona l pa rtne rs 

to  de te rm ine  p rovide rs 
they’ve  successfu lly used  in  
the  past
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The  Texas A&M Forest Se rvice  Tree Improvement Program 
greenhouse  in  College  Sta tion .



Urban Tree Improvement Program

• Reach  ou t to  Fred  Raley 
(fra ley@tfs.tam u.edu) or Jam es 
Cam pos 
(jam es.cam pos@tfs.tam u.edu) for 
m ore  in fo  
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• Texas A&M Forest Se rvice  
Urban Tree Improvement 
Program crea tes Te xa s  
Te s t e d , Te xa s  Tou gh  
seed lings tha t a re  adap ted  
for u rban  environm ents

• Orders typ ica lly p laced  one  
year in  advance  to  a llow tim e  
for seed  collection  and  
cu ltiva tion

mailto:fraley@tfs.tamu.edu
mailto:james.campos@tfs.tamu.edu


Finding Funding

• Environm enta l bene fits  from  
tree  p lan tings a re  n o t  lim it e d  
t o  w a t e r sh e d  im p rove m e n t
– Collabora tion  with  urban  hea t 

m itiga tion , a ir pollu tion  rem oval, 
and  o the r one  hea lth  projects

• Tree  p lan tings a re  a  
com m u n it y e ve n t
– Leverage  loca l volun tee r groups, 

corpora te  volun tee r hours, and  
seed ling/supp ly dona tions

• Prim ary costs a re  re la ted  to  
purchasing tree  stock, p lan ting, 
and  m ain tenance

• Funding avenues 
– Federa l, sta te , and  non-profit 

gran ts
– City im provem ent funds
– Corpora te  dona tions

• Texas A&M Forest Se rvice’s Green 
Futures p roject

• Major Houston  a rea  industrie s, 
such  as pe trochem ica l com panies
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Texas A&M Forest Service’s WPP Implementation Grant

Wh o

• Local governm ents, 
wate r u tilitie s, 
NGOs

• Have  e xis t in g WPP
in  wate rsheds tha t 
p rovide  d rinking 
wate r to  
d isa d va n t a ge d  
com m u n it ie s and  
be  EPA approved

Wh a t

• 15 $50,000 gra n t s  
to  im plem ent WPPs

• Gran t-funded  
activitie s re la t e d  t o  
t re e / fo re s t ry 
com p on e n t s  of 
WPP (p lan tings, 
invasive  rem oval, 
tree  p rotection)

How

• Contact: Je ff McFa ll, Wate r 
Resources Foreste r; 
WPPIG@tfs.tam u.edu  

• Visit 
h ttps:/ / tfsweb .tam u.edu/W
ate rResourcesandBMPs/
for de ta iled  app lica tion  in fo

mailto:WPPIG@tfs.tamu.edu
https://tfsweb.tamu.edu/WaterResourcesandBMPs/
https://tfsweb.tamu.edu/WaterResourcesandBMPs/


When to Plant Trees

• During dorm ant season  (la te  
fa ll to  ea rly spring)
• Tree  devotes ene rgy to  root 

p roduction
• The  earlie r in  the  dorm ant pe riod  

the  tree  is p lan ted , the  m ore  tim e  
it has to  e stab lish  roots

• Te xa s  Arb or  Da y is the  first 
Friday in  Novem ber
– Tree  p lan tings can  coincide  with  

com m unity ce lebra tions and  
educa tion  opportun itie s
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Kate  Faris and  Mac Martin , part of the  Texas A&M Forest Se rvice  Urban and 
Community Forestry program , p lan ting tree s a t an  event in  College  Sta tion .



EXECUTING
Tree  Plan tings for Wate rshed  Protection  Plans

Black Willow
Sa lix nigra



Proper Planting Technique

• Proper p lan ting im proves 
chances of tree  surviva l

• Re vie w  e xp e ct a t ion s  with  
p lan te rs/volun tee rs 
be forehand
– Many peop le  have  

m isconcep tions abou t p roper 
tree  p lan ting

• Plan ting Trees in  12 Easy 
Steps
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https://tfsweb.tamu.edu/arborday/plantingsteps/
https://tfsweb.tamu.edu/arborday/plantingsteps/
https://tfsweb.tamu.edu/arborday/plantingsteps/


Planting Shape and Spacing

Sca t t e re d  Pa t t e rn
• Species have  specific spacing 

requ irem ents to  adequate ly grow
• More  na tu ra l look
• Minim um  p lan ting space  

requ irem ents
– Sm all trees: 60 ft2

– Medium  trees: 120 ft2

– Large  Trees: 180 ft2

Gr id  Pa t t e rn
• Trees p lan ted  in  rows
• Ease  of access for o the r activitie s, 

m ain tenance
• When p lan ting trees in  rows, a llow 

for the  fo llowing growing space :
– Sm all trees: 3 x 20 fee t
– Medium  trees: 4 x 30 fee t
– Large  trees: 4 x 45 fee t
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Common Tree Planting Pitfalls
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• Root co lla r shou ld  be  a t 
or sligh tly above  na tu ra l 
grade

• Plan ting too  deep  can  
gird le  the  tree , and  
increases m oistu re  a t 
the  trunk

Tree  p lan ted  too  deep

• “Volcano m ulch ing” 
resu lts  in  too  m uch  
m oistu re  nea r the  tree  
trunk, encouraging 
pests and  d isease

• May cause  gird ling as 
roots grow in to  m ulch  
layer and  a round  tree  

Im proper m ulch ing

• Stakes le ft on  past 1-2 
growing seasons m ay 
gird le  the  tree

Im proper staking



MAINTENANCE
Tree  Plan tings for Wate rshed  Protection  Plans

Am erican  Sycam ore
Pla tanus occidenta lis
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Post-planting Maintenance
Im m e d ia t e ly a ft e r  
p la n t in g

• Mulch  a round  tree  ou t 
to  d rip  line  (or 2-3ft 
d iam ete r circle  pe r 
inch  of tree  trunk 
ca lipe r), two to  th ree  
inches deep , n o t  
t ou ch in g t h e  t ru n k .

• Only stake  trees if 
necessa ry. Consu lt an  
a rborist if needed . 

• Protect tree  from  
an im als and  hum ans 
by insta lling ba rrie rs, 
such  as wire -m esh  
cages.

Fir s t  1-2 ye a r s

• Wate r each  tree  6-8 
ga llon s  o f w a t e r  fo r  
e ve ry d ia m e t e r  in ch  
o f t r u n k  pe r week.

• Do not fe rtilize  during 
the  first growing 
season .

• Rem ove  the  stakes 
a fte r first yea r.

Lon gt e rm

• If p lan ted  in  an  a rea  
with  hum an  tra ffic, a  
rou tine  risk inspection  
m ay be  needed .

• Trees m ay need  
supp lem enta l 
wa te ring in  tim es of 
d rough t.

• Monitor for forest 
hea lth  issues and  
consu lt with  a  Texas 
A&M Forest Se rvice  
sta ff m em ber or a  
ce rtified  a rborist.



Tracking Success

• Forest inven torie s can  be  a  
va luab le  way to  q u a n t ify p lan ting 
success and  ecosystem  benefits, 
and  m on it o r  tree  stands for 
forest hea lth  issues
– Texas A&M Forest Se rvice’s Trees 

Count m obile  app
• Exce l da ta  can  be  exported  to  i-Tree  Eco
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Contact Info and Resources

Sa m  Hill, Wood la n d  Eco logis t
Em ail: sam .h ill@tfs.tam u.edu
Agency Ce ll: (832) 260-5866
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Texas Forest In fo  Apps

Texas A&M Forest Se rvice  
Hom epage
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