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Mechanical Removal of Chinese Privet  

John Klepac, Bob Rummer, Jim Hanula, and Scott Horn

Abstract

Ch�nese	pr�vet	(Ligustrum sinense Lour.),	a	h�ghly	�nvas�ve	nonnat�ve	
plant,	�s	prevalent	�n	the	Southern	Un�ted	States .	Ch�nese	pr�vet	
�nfestat�ons	can	h�nder	regenerat�on	of	des�rable	spec�es,	reduce	stand	
product�v�ty,	and	have	other	undes�rable	consequences .	A	comb�ned	
mechan�cal	(mulch�ng)	and	chem�cal	(tr�clopyr)	treatment	was	appl�ed	to	
Ch�nese	pr�vet	�n	forest	stands	�n	Georg�a	on	an	exper�mental	bas�s .	The	
cost	of	remov�ng	Ch�nese	pr�vet	was	est�mated	to	be	$737	per	acre	when	
a	tracked	110-horsepower	mulch�ng	mach�ne	and	a	two-person	herb�c�de	
appl�cat�on	crew	are	employed .

Keywords:	Chem�cal	treatment,	Ch�nese	pr�vet,	Georg�a,	�nvas�ve		
nonnat�ve	plant,	mechan�cal	treatment,	mulch�ng	mach�ne,	tr�clopyr .

Introduction

Ch�nese	pr�vet	(Ligustrum sinense Lour.)	�s	one	of	the	most	
�nvas�ve	nonnat�ve	plants	�n	the	Southern	Un�ted	States .	It	
�nfests	m�ll�ons	of	acres	and	�s	extremely	d�fficult	to	control	
due	to	�ts	adaptab�l�ty	to	var�ous	s�te	cond�t�ons	(http://
www .gwf .org/vol14no2 .htm) .	Introduced	�nto	the	Un�ted	
States	�n	the	1800s,	�t	arr�ved	w�thout	the	natural	controls	
of	�nsects	and	d�seases	that	keep	plants	�n	the�r	natural	
balance	(M�ller	1999) .	Natural	regenerat�on	�n	stands	
�nfested	w�th	Ch�nese	pr�vet	can	be	adversely	affected,	
result�ng	�n	a	loss	�n	stand	product�v�ty .	M�ller	suggests	that	
�nvas�ve	exot�c	plants	�mpede	forest	product�v�ty,	h�nder	
forest-use	act�v�t�es,	and	l�m�t	d�vers�ty	and	w�ldl�fe	hab�tat	
(M�ller	1997) .	

Recommended	control	measures	(M�ller	2003)	�nclude	
var�ous	appl�cat�ons	of	herb�c�de .	Control	by	ground	
spray�ng	can	be	very	labor	�ntens�ve,	wh�le	aer�al	appl�ca-
t�on	can	be	extremely	expens�ve .	In	many	s�tuat�ons	plants	
are	too	tall	for	effect�ve	treatment	us�ng	ground	appl�ca-
t�on	methods,	mak�ng	�t	essent�al	to	�ncorporate	alternat�ve	
treatment	techn�ques .	For	example,	�nject�ng	herb�c�de	
around	the	trunk	�nto	the	camb�um	layer	�s	one	alternat�ve	
but	�s	labor	�ntens�ve	and	t�me	consum�ng .	Us�ng	a	comb�-
nat�on	of	mechan�cal	and	chem�cal	treatments	to	control	
th�s	�nvas�ve	spec�es	may	reduce	both	labor	requ�rements	
and	treatment	costs .	Although	�neffect�ve	by	themselves,	
both	mechan�cal	and	burn�ng	treatments	can	g�ve	add�-
t�onal	k�ll	of	herb�c�de-weakened	plants	and	may	have	a	
place	�n	an	�ntegrated	pest	management	program	(M�ller	
1999) .															

Study Overview

Th�s	study	was	�n�t�ated	by	the	Insects	and	D�seases	of	
Southern	Forests	Research	Work	Un�t	of	the	USDA	Forest	
Serv�ce,	Southern	Research	Stat�on .	A	total	of	four	s�tes	
were	treated,	each	measur�ng	3	to	5	acres	and	cons�st�ng	
of	both	bottomland	hardwood	and	m�xed	p�ne-hardwood	
stands .	S�tes	were	all	located	w�th�n	the	floodpla�n	of	the	
Oconee,	North	Oconee,	or	M�ddle	Oconee	R�vers .	The	
object�ve	was	to	treat	all	Ch�nese	pr�vet	hav�ng	a	d�ameter	
>	1	�nch	1	foot	above	the	ground	us�ng	a	mulch�ng	mach�ne .	
Some	pr�vet	exceeded	6	�nches	�n	d�ameter	at	the	s�tes .	
No	other	trees	w�th	a	d�ameter	4	�nches	or	larger	at	4 .5	
feet	aboveground	were	cut .	All	preex�st�ng	coarse	woody	
debr�s	on	the	ground	>	6	�nches	�n	d�ameter	was	avo�ded,	
�f	poss�ble .	After	mulch�ng,	a	three-person	crew	treated	cut	
stumps	w�th	a	30-percent	m�xture	of	a	tr�clopyr	herb�c�de .	
The	efficacy	of	the	herb�c�de	treatment	w�ll	be	reported	�n	
future	publ�cat�ons .

Product�on	data	were	collected	on	two	of	the	s�tes—the	
Sandy	Creek	Nature	Center	(s�te	1)	and	the	Georg�a	State	
Botan�cal	Gardens	(s�te	2) .	Both	s�tes	are	located	�n	Athens,	
GA .	S�te	1	was	a	bottomland	hardwood	stand	compr�sed	
ma�nly	of	sweetgum	(Liquidambar styraciflua),	yellow-
poplar	(Liriodendron tulipifera),	maple	(Acer	spp .),	and	
elm	(Ulmus spp .) .	S�te	1	was	flat	over	most	of	�ts	area,	w�th	
abrupt	slopes	of	12	to	15	percent	along	approx�mately	half	
of	�ts	per�meter .	S�te	2	was	also	a	bottomland	hardwood	
stand	w�th	boxelder	(Acer negundo),	sweetgum,	r�ver	b�rch	
(Betula nigra),	sycamore	(Platanus occidentalis),	and	p�ne	
(Pinus	spp .)	as	the	predom�nant	spec�es .	S�te	2	was	flat	over	
�ts	ent�re	area .	However,	th�s	s�te	d�d	conta�n	a	beaver	pond	
wh�ch	measured	approx�mately	1 .65	acres .	The	pond	was	
totally	dry	dur�ng	data	collect�on	and	no	pr�vet	was	present	
�n	th�s	area,	but	ground	cond�t�ons	were	too	soft	to	perm�t	
mach�ne	operat�on	on	the	dry	pond	bottom	�n	any	case .

Machine Overview

The	mulch�ng	mach�ne	used	has	a	110-horsepower	eng�ne	
and	�s	mounted	on	8-foot-long	rubber	tracks .	It	has	a	low	
ground	pressure	(4 .2	pounds	per	square	�nch)	and	was	
appropr�ate	for	use	�n	these	low	areas .	The	head	has	a	hor�-
zontal	shaft	and	24	fla�l-type	teeth,	wh�ch	rotate	at	2,200	
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revolut�ons	per	m�nute .	Teeth	are	attached	to	the	head	
w�th	p�ns .	Tooth	l�fe	�s	around	150	hours,	wh�le	p�n	l�fe	
�s	about	450	hours	(Personal	commun�cat�on .	2005 .	Don	
Penn�ngton,	Contractor,	GFA	Land	Clear�ng,	1224	Devon	
Street,	SE,	Palm	Bay,	FL	32907) .	The	mach�ne	makes	a	
5 .5-foot	swath	as	�t	works	through	an	area .	The	contractor	
est�mated	fuel	consumpt�on	at	6	gallons	per	hour .

Methods

T�me	study	data	were	collected	to	determ�ne	mach�ne	
product�v�ty	�n	terms	of	acres	per	hour .	A	stopwatch	was	
used	to	t�me	the	mach�ne	dur�ng	operat�on .	Observat�ons	of	
the	mach�ne	work�ng	were	taken	throughout	the	day .	After	
t�m�ng	was	completed	for	an	observat�on,	a	global	pos�-
t�on�ng	system	un�t	was	used	to	determ�ne	the	s�ze	of	the	
treated	area .	Four	observat�ons	were	collected	on	s�te	1	and	
three	on	s�te	2 .	In	add�t�on	to	t�me	study	data,	travel	speeds	
were	also	est�mated .	For	th�s,	the	track	length	was	measured	
to	the	nearest	0 .1	foot	us�ng	a	logger’s	tape	and	the	mach�ne	
was	t�med	as	the	length	of	the	track	was	traversed .

Wh�le	the	mach�ne	progressed	through	a	stand,	a	three-
person	crew	followed	up	the	mechan�cal	treatment	by	
apply�ng	a	30-percent	m�xture	of	the	tr�clopyr	herb�c�de	to	
the	exposed	camb�um	of	severed	stumps	us�ng	a	handheld	
pressur�zed	chem�cal	sprayer .		

Table 1—Summary of elementary statistics for time 
study

Var�able S�te	1 S�te	2 S�te	1 S�te	2
acres/pmh hours/acre

Mean 0 .18 0 .22 		6 .97 5 .72
Standard	dev�at�on 0 .070 0 .120 		4 .511 3 .166
M�n�mum 0 .07 0 .11 		4 .58 2 .88
Max�mum 0 .22 0 .35 13 .73 9 .13

pmh	=	product�ve	mach�ne	hour .

Results

T�me	study	data	are	prov�ded	�n	table	1 .	The	mulch�ng	
mach�ne	averaged	0 .19	acres	per	product�ve	mach�ne	hour	
(pmh)	overall .	T�me	spent	treat�ng	1	acre	averaged	6 .43	
hours	for	the	two	s�tes .	Total	product�ve	t�me	for	s�te	1	was	
11 .5	hours .	Total	area	treated	was	about	2 .85	acres,	wh�ch	
resulted	�n	a	gross	product�v�ty	of	0 .25	acres	per	pmh .	
T�me	study	data	est�mated	a	product�v�ty	of	0 .18	acres	per	
pmh	for	s�te	1 .	For	s�te	2,	total	treated	area	was	around	
3 .20	acres .	Total	mach�ne	t�me	for	s�te	2	was	20 .5	hours,	
wh�ch	gave	a	gross	product�on	rate	of	0 .16	acres	per	pmh .	
A	product�v�ty	of	0 .22	acres	per	pmh	was	est�mated	from	
the	t�me	study	data .	F�gures	1	and	2	�llustrate	pre-	and	post-
treatment	cond�t�ons	of	a	bottomland	hardwood	s�te	�nfested	
w�th	Ch�nese	pr�vet .

F�gure	1—S�te	1:	Pretreatment .	
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Mechanical Costs

Own�ng	and	operat�ng	costs	for	the	mulch�ng	mach�ne	were	
est�mated	us�ng	a	mach�ne	rate	analys�s	(M�yata	1980)	and	
are	summar�zed	�n	table	2 .	Salvage	value	was	est�mated	
to	be	20	percent	of	the	purchase	pr�ce	(Br�nker	and	others	
2002) .	An	�nterest	rate	of	10	percent	and	an	�nsurance	rate	
of	4 .5	percent	(Br�nker	and	others	2002)	of	the	purchase	
pr�ce	were	assumed .	Fuel	cost	was	calculated	us�ng	$2 .15	
per	gallon	for	d�esel	fuel	and	a	fuel	consumpt�on	rate	of	
0 .0545	gallons	per	horsepower	hour .	A	rate	of	36 .8	percent	
of	fuel	cost	was	used	to	est�mate	lube	cost	(Br�nker	and	

others	2002) .	A	repa�r	and	ma�ntenance	rate	of	100	percent	
of	annual	deprec�at�on	was	assumed	(Br�nker	and	others	
2002) .	Costs	for	teeth	and	p�ns	were	calculated	us�ng	figures	
obta�ned	from	talk�ng	w�th	the	owner .	For	a	forestry	heavy	
equ�pment	operator	(occupat�on	code	8160),	a	rate	of	$15	
per	scheduled	mach�ne	hour	was	used,	plus	30	percent	for	
benefits .	Mach�ne	ut�l�zat�on	was	assumed	to	be	75	percent .

The	est�mated	total	cost	of	$71 .40	per	scheduled	hour	
�ncludes	own�ng,	operat�ng,	plus	labor	and	benefits,	and	20	
percent	for	profit	and	overhead .	Cost	per	acre	�s	the	rat�o	of	
total	cost	on	a	pmh	bas�s	to	a	product�v�ty	of	0 .18	acres	per	

F�gure	2—S�te	1:	Post-treatment .

Table 2—Cost summary for the mulching machine

Var�able Cost Own�ng Operat�ng Total	cost $/acre

Purchase	pr�ce	($) 110,000
Salvage	value	($) 		22,000
Deprec�at�on	($/yr) 		17,600
Average	yearly	�nvestment	($/yr) 		74,800
Interest	($/yr) 				7,480 14 .22 25 .78 71 .40 529
Insurance	($/yr)		 				3,366
Fuel	and	lube	($/pmh) 									17 .63
Repa�r	and	ma�ntenance	($/pmh) 									11 .73
Teeth	and	p�ns	($/pmh 											5 .01
Labor	and	benefits	($/smh) 									19 .50

pmh	=	product�ve	mach�ne	hour;	smh	=	scheduled	mach�ne	hour .
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pmh .	These	mach�ne	costs	reflect	the	average	costs	over	the	
l�fe	of	the	mach�ne	and	do	not	account	for	taxes .	

F�gure	3	�llustrates	the	sens�t�v�ty	of	cost	per	acre	to	
product�v�ty,	espec�ally	�n	the	range	from	0 .1	to	0 .5	acres	
per	pmh .	An	�ncrease	�n	product�v�ty	from	0 .2	acres	per	
pmh	to	0 .3	acres	per	pmh	results	�n	a	33-percent	reduct�on	
�n	cost	per	acre .	Alternat�vely,	go�ng	from	0 .9	acres	per	pmh	
to	1	acre	per	pmh	results	�n	a	10-percent	reduct�on	�n	cost .

Chemical Costs

About	6 .75	gallons	of	the	herb�c�de	were	appl�ed	to	cut	
stumps	at	each	s�te .	The	market	pr�ce	for	th�s	type	of	herb�-
c�de	�s	around	$89	per	gallon .	Th�s	results	�n	a	total	chem-
�cal	cost	of	approx�mately	$200	per	acre .	To	effect�vely	
treat	freshly	cut	stumps,	the	chem�cal	appl�cat�on	needs	to	
be	concurrent	w�th	the	mechan�cal	treatment .	In	th�s	study,	
a	three-person	crew	followed	the	mach�ne	and	sprayed	cut	
stumps .	However,	a	two-person	crew	seems	adequate	for	
th�s	s�ze	mach�ne .	U .S .	Department	of	Labor	wage	rates	
for	brush	th�nners	(occupat�on	code	8010)	�n	Georg�a	are	
$11 .53	per	hour .	W�th	30	percent	benefits	the	labor	cost	for	
a	two-person	crew	would	be	around	$30	per	hour .	If	the	
operat�on	�s	proceed�ng	at	0 .2	acres	per	hour,	the	total	cost	
of	chem�cal	and	labor	would	be	$350	per	acre .	Assum�ng	20	
percent	for	profit	and	overhead	results	�n	a	total	chem�cal	
and	labor	cost	of	$420	per	acre .

Discussion

The	mulch�ng	mach�ne	used	�s	small	and	maneuverable,	
and	maneuverab�l�ty	�s	an	�mportant	factor	when	operat�ng	

�n	a	res�dual	stand .	However,	the	small	s�ze	of	the	mach�ne	
also	resulted	�n	low	product�v�ty	�n	terms	of	acres	per	hour	
treated	and,	thus,	h�gher	total	treatment	costs .	It	seems	
unl�kely	the	mach�ne	used	would	be	capable	of	treat�ng	
more	than	0 .3	acres	per	pmh	under	the	cond�t�ons	observed	
�n	th�s	study .	At	th�s	product�on	rate,	mechan�cal	treatment	
cost	would	be	around	$317	per	acre .	Therefore,	chem�cal	
and	manual	labor	costs	for	chem�cal	appl�cat�on	are	an	
add�t�onal	$420	per	acre	for	a	total	treatment	cost	of	$737	
per	acre .	A	larger	mach�ne	would	be	more	product�ve,	
although	h�gher	own�ng	and	operat�ng	costs	would	also	be	
�ncurred .	For	example,	one	ava�lable	mach�ne	would	l�kely	
be	able	to	treat	at	least	0 .75	acres	per	pmh .	W�th	a	mach�ne	
pr�ce	of	$300,000	mechan�cal	treatment	cost	would	be	
around	$292	per	acre .	A	product�on	rate	of	1 .25	acres	per	
pmh	would	result	�n	a	mechan�cal	cost	of	$175	per	acre,	
wh�ch	�s	also	poss�ble	for	the	larger	s�ze	mach�ne .	

It	�s	�mportant	to	recogn�ze	that	mechan�cal	treatment	of	
pr�vet,	by	�tself,	�s	not	a	complete	tool .	Effect�ve	herb�c�de	
appl�cat�on	�s	requ�red	to	control	sprout�ng .	The	comb�ned	
operat�onal	costs	measured	�n	th�s	study	are	about	$700	per	
acre	w�th	over	half	assoc�ated	w�th	the	chem�cal	appl�ca-
t�on .	However,	the	mulch�ng	mach�ne	ground	the	stumps	
down	to	the	level	of	the	so�l	and	d�str�buted	mulched	pr�vet	
over	the	ent�re	s�te .	Th�s	made	find�ng	and	treat�ng	stumps	
d�fficult .	Postpon�ng	herb�c�de	treatment	unt�l	stump	sprouts	
appear	and	then	apply�ng	fol�ar	herb�c�de	to	k�ll	res�dual	
pr�vet	would	reduce	costs	because	a	follow-up	fol�ar	appl�-
cat�on	w�ll	be	requ�red	to	k�ll	seedl�ngs	and	stumps	that	
were	m�ssed .	A	late	fall	or	early	w�nter	fol�ar	appl�cat�on	
should	effect�vely	k�ll	the	pr�vet	w�th	m�n�mal	�mpact	on	the	
nat�ve	plant	commun�ty	(Harr�ngton	and	M�ller	2005) .

F�gure	3—Effect	of	product�v�ty	on	cost	per	acre	for	the	mulch�ng	mach�ne	used .		
pmh	=	product�on	mach�ne	hour .

Cost curve for the mulching machine used.



5

Acknowledgments

Fund�ng	for	the	Ch�nese	pr�vet	removal	study	was	prov�ded	
through	the	USDA	Forest	Serv�ce,	State	and	Pr�vate	
Forestry,	Forest	Health	Protect�on,	Spec�al	Technology	
Development	Grant	R8–2005–01 .	Fund�ng	for	the	produc-
t�on	study	prov�ded	by	the	USDA	Forest	Serv�ce,	Southern	
Research	Stat�on,	Forest	Operat�ons	Research	Work	Un�t .

Literature Cited
Georg�a	W�ldl�fe	Federat�on .	http://www .gwf .org/vol14no2 .htm/ .	[Date	

accessed:	December	2006] .

Harr�ngton,	T .;	M�ller,	J .H .	2005 .	Effects	of	appl�cat�on	rate,	t�m�ng,	and	
formulat�on	of	glyphosate	and	tr�clopyr	for	control	of	Ch�nese	pr�vet	
(Ligustrum sinense) .	Weed	Technology .	19:	47-54 .

M�ller,	J .H .	1997 .	Exot�c	plants	are	�nvad�ng	southeastern	forests .	Alabama	
W�ldl�fe .	Spr�ng/Summer:	36-39 .

M�ller,	J .H .	2003 .	Nonnat�ve	�nvas�ve	plants	of	southern	forests .	Gen .	Tech .	
Rep .	GTR–SRS–62 .	Ashev�lle,	NC:	U .S .	Department	of	Agr�culture	
Forest	Serv�ce,	Southern	Research	Stat�on .	93	p .

M�yata,	E .S .	1980 .	Determ�n�ng	fixed	and	operat�ng	costs	of	logg�ng	
equ�pment .	Gen .	Tech .	Rep .	NC–55 .	St .	Paul,	MN:	U .S .	Department	of	
Agr�culture	Forest	Serv�ce,	North	Central	Research	Stat�on .	16	p .	



6



��



�v



Klepac, John; Rummer, Robert B.; Hanula, James L.; Horn, Scott. 2007. Mechanical removal 
of Chinese privet. U.S. Department of Agriculture Forest Service. Res. Pap. SRS–43. Asheville, 
NC: U.S. Department of Agriculture Forest Service, Southern Research Station. 5 p.

Chinese privet (Ligustrum sinense Lour.), a highly invasive nonnative plant, is prevalent in the 
Southern United States. Chinese privet infestations can hinder regeneration of desirable species, 
reduce stand productivity, and have other undesirable consequences. A combined mechanical 
(mulching) and chemical (triclopyr) treatment was applied to Chinese privet in forest stands in 
Georgia on an experimental basis. The cost of removing Chinese privet was estimated to be $737 
per acre when a tracked 110-horsepower mulching machine and a two-person herbicide application 
crew are employed.

Keywords: Chemical treatment, Chinese privet, Georgia, invasive nonnative plant, mechanical 
treatment, mulching machine, triclopyr.



The Forest Service, United States Department of 
Agriculture (USDA), is dedicated to the principle of 
multiple use management of the Nation’s forest resources 

for sustained yields of wood, water, forage, wildlife, and recreation. 
Through forestry research, cooperation with the States and private 
forest owners, and management of the National Forests and 
National Grasslands, it strives—as directed by Congress—to provide 
increasingly greater service to a growing Nation.

The USDA prohibits discrimination in all its programs and activities 
on the basis of race, color, national origin, age, disability, and where 
applicable, sex, marital status, familial status, parental status, 
religion, sexual orientation, genetic information, political beliefs, 
reprisal, or because all or part of an individual’s income is derived 
from any public assistance program. (Not all prohibited bases apply 
to all programs.) Persons with disabilities who require alternative 
means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA’s TARGET Center at (202) 720-
2600 (voice and TDD).

To file a complaint of discrimination, write to USDA, Director, Office 
of Civil Rights, 1400 Independence Avenue, SW, Washington, D.C. 
20250-9410, or call (800) 795-3272 (voice) or (202) 720-6382 ( TDD). 
USDA is an equal opportunity provider and employer.


