
Welcome to a webinar on vegetation
00:02
management in southern pine systems,
00:04
brought to you by the Alabama
00:05
Cooperative Extension system. This event
00:08
was originally planned as an in-person
00:10
workshop but due to the corona pandemic,
00:13
we have had to pivot and offer this as
00:15
an archived webinar. We'll begin with an
00:19
update on the federal worker protection
00:21
Standards, highlight an ongoing research
00:23
project by Auburn University and Georgia
00:25
Pacific, present forestry herbicide
00:28
options and uses when managing southern
00:30
pine systems, compare herbicide and
00:34
prescribed fire for managing southern
00:36
pine systems, and wrap up with discussion
00:39
on site prep and mid rotation treatments.
00:41
Hope you enjoy it.
00:51
Hi my name is Sonia Thomas. I am the
00:53
pesticide safety education specialist at
00:56
Auburn University and today we're going
00:59
to talk about the worker protection
01:00
standards and who should apply and who
01:04
that applies to. Okay so the goals of the
01:11
worker protection standards are to
01:13
improve occupational protections, reduce
01:16
acute occupational pesticide exposures
01:18
and incidents, reorganize and stream like
01:20
the rule and address the concerns relate
01:22
to the 1992 WPS. So if you look at this
01:26
timeline it has been several years since
01:28
work protection standards have been
01:29
updated and finally it has been updated
01:32
and we are enacting it as of 2017. The
01:40
federal insecticide, fungicide, and
01:42
rodenticide acts, which is FIFRA,
01:44
covers a registration, sale, and use of
01:47
pesticide products in the United States.
01:48
FIFRA’s main provisions include requiring
01:52
the EPA to make the registration decisions
01:55
on pesticides and their uses and to
01:57
review and approve product labeling.
02:00
Require the use of restricted use
02:03
pesticides to be certified as or work
02:05
under the direct supervision of private
02:07
or commercial applicators, and
02:09
establishing tolerances for residues
02:12
that may remain on the raw agricultural
02:13
Product. The pesticide laws developed at
02:20
the federal level are the minimum
02:22
national guidelines that a state must
02:23
follow for a pesticide used in protection
02:26
of people in the environment. Some states
02:29
and local authorities may set
02:32
standards that applies to stricter
02:33
regulations than those that established at
02:36
the federal level but by no means could
02:38
they diminish the federal regulations. In
02:40
other words the states can say we
02:44
require you to add this type of glove
02:46
which is a more safer type of glove for
02:50
this product or they can say well we
02:52
require that anyone that's over a
02:55
certain age has to follow these rules.
02:58
Wellness is not lesser than what the federal
03:00
Requires. Some local authorities could
03:05
also establish rules and or regulations
03:07
needed for local or a particular
03:09
Situation. We've seen this in some states
03:11
where the state may have a rule but a
03:14
certain county or a city may actually
03:17
even make those rules stricter. In 1992
03:23
the Federal Work protection standard
03:25
which is a WPS was adopted into the Code
03:27
of Federal Regulations. It was
03:28
significantly revised with most
03:30
requirements effective January 2nd 2017.
03:33
The remainder are effective January 2nd
03:36
2018. Originally in our state in Alabama
03:40
the first year and actually part of the
03:44
first the second year we were in
03:47
compliance assistance. Other words that
03:51
were everyone's trying to help everyone
03:52
get on board with the new work
03:53
protection standard training and helping
03:55
everyone establish a foundation and
03:58
gaining the knowledge that they needed
03:59
to become effective in training their
04:02
workers and their handlers. The work
04:04
protection standards is a regulation
04:06
developed by the United States
04:07
Environment Protection Agency to protect
04:09
agricultural employees from the harmful
04:11
effects of pesticides and their residues.
04:14
The WPS covers agricultural workers and
04:17
pesticide handlers who are employed on
04:19
any farm, forestry operation, or nursery
04:22
engaged in the outdoor enclosed space
04:24
production of agricultural plants. WPS
04:28
regulation requires agriculture
04:29
employers to provide employees with
04:31
information and training on ways to
04:33
avoid exposure to pesticides and those
04:37
residues. Also, we need to provide
04:40
protections and mitigation measures to
04:42
avoid or minimize potential exposure to
04:45
Pesticides. A pesticide is any substance
04:51
use a prevent, destroy, repel, or mitigate
04:54
Insects, weeds, fungi, rodents, nematodes. or
04:57
any other organisms that is considered a
05:00
pest. And if you recall a pest is
05:03
basically deemed a pest depending on
05:05
that individual. Examples include
05:07
herbicides, insecticides, fungicides, plant
05:10
growth regulators, defoliates, etc.
05:13
Many different types of pesticides that
05:15
are out there. You have larvicides and
05:18
you have all different types of pesticides that are out there.
05:25
Fertilizers are one those that are not
05:28
pesticide. They are chemicals that serve
05:31
as nutrients to help plants grow.
05:32
Therefore, hazards associated with use of
05:35
fertilizers are not addressed by this
05:37
Rule. Agricultural workers do not mix,
05:39
Load, apply, or handle pesticides in any
05:42
Way. Nonetheless they need to know what
05:44
is what is a pesticide. Pesticide handlers
05:47
need to learn how to identify pesticides
05:49
to try to stay away from technical
05:51
terminology. It's very important to
05:53
remember that when you're talking to
05:56
handlers and workers that they may not
05:58
be familiar with some of the words that
06:00
we use. So you want to try to stay away
06:02
from those words if possible, if you’re
06:04
training or managing any workers or
06:06
Handlers. Okay so who is responsible for
06:12
providing WPS protections? That's going
06:15
to be our agriculture employers on crop
06:17
producing agricultural establishments
06:18
and commercial pesticide handling
06:20
establishment employers. Who is
06:24
protected? WPS protects workers, pesticide
06:27
Handlers, and other persons including
06:28
pesticide applications. Workers are
06:31
people employed to form tasks related to
06:33
production of agricultural plants.
06:35
Pesticide handlers are people employed to mix, load, or apply pesticides for use on agricultural establishments, and
06:41
the production of agricultural plants.  
06:43
Handlers are required to take measures
06:45
to protect workers and other persons
06:47
during pesticide applications. This 
06:49
includes flaggers, early entry workers,
06:51
and mechanics that work on pesticide
06:53
application equipment as well and it may
06:55
include me. The WPS applies when
06:59
there is use of a WPS label pesticide
07:01
product on an agricultural establishment,
07:04
directly related to the production of an
07:06
agricultural plant and the employment of
07:09
workers or handlers. A WPS label
07:11
pesticide product contains an
07:13
agricultural use requirement box on the
07:15
direction for use, usually near the
07:17
beginning of the label. There are some
07:19
pesticide uses that can that are
07:21
considered nonagricultural uses that
07:24
are not covered under
07:25
the standard. The WPS does not apply on
07:29
agricultural establishment when
07:30
pesticides are used as part of
07:32
government-sponsored public pest control
07:34
programs that the owner or employer have no
07:37
control over for instance mosquitoes etc
07:39
or fruit fly eradication. Other plants other than
07:43
agricultural plants which may induce
07:45
include plants in home, fruit, and
07:47
vegetable gardens, home greenhouses, and
07:50
permanent plantings for ornamental
07:52
purposes, such as plants during
07:54
ornamental gardens, parks, publics public
07:57
places or private landscaping lawns or
07:59
other grounds that are intended only for
08:01
aesthetic purposes. For control of
08:04
vertebrate pest,
08:05
unless directly related to the
08:06
production of agricultural plants as
08:08
attractant or repellents and traps on
08:11
the harvested portion of agricultural
08:13
plants or harvested timber for the
08:16
research use of unregistered pesticides
08:19
on pastures and Range lands where the
08:21
forage would not be harvested for hay, in
08:23
a manner not directly related to the
08:25
production of agricultural plants,
08:27
including but not including livestock,
08:29
pest control, structural pest control and
08:32
control of vegetation on non- crop areas. An
08:40
agriculture employer is anyone who is an
08:43
owner or is responsible for the
08:45
management or condition of an agricultural
08:46
establishment and who employs any worker
08:49
or handler. Commercial pesticide handler
08:52
employer means any person other than an
08:54
agriculture employer who employs any
08:56
handler to perform handler activities on
08:58
agricultural establishments. A labor
09:01
contractor who does not provide
09:03
pesticide application or services or
09:05
supervises the performance of
09:08
handler activities but merely employs
09:09
laborers who perform handler activities
09:11
at the direction of an agricultural or
09:14
handler employer is not a commercial
09:16
pesticide handler employer. So who is
09:23
agricultural worker? Any person including
09:25
self-employed person who is employed.
09:27
They received wages or salary and
09:30
performs activities directly related to
09:32
the production of agricultural plants on
09:33
an agricultural establishment.
09:35
Ok employed and receive
09:37
compensation for his or her work. So when
09:39
you think about that you know you have
09:41
to be very careful that um
09:43
that if you're employing someone even
09:45
for a short period of time that you're
09:47
qualifying them and training them under
09:49
the work protection standards. Who is a
09:53
handler? Handler means any person
09:54
including a self-employed person who is
09:56
employed by an agricultural employer or
09:58
commercial pesticide handler employer
10:00
and mixes loads and applies pesticides.
10:03
Now these handlers, all handlers have to
10:06
be 18 years or older. That is new. Who's
10:12
an early entry worker? A worker who
10:14
enters into an area after a pesticide
10:16
application is completed but before the
10:18
restricted entry interval has expired.
10:20
They must be 18 years of old of 18 years
10:24
old as well. Now one of the things
10:28
they've changed is they've expanded the
10:30
immediate family member. What they did is
10:33
they expanded the definition of who an
10:38
immediate family member would be. And one
10:41
of the reasons why they possibly done
10:43
this is is due to the aging of our
10:45
farmers in some ways. Some of the census
10:48
indicate that farmers between 55 and 65
10:51
years and older and unfortunately family
10:55
is not taking over the family farm. So in
10:59
in light of this they are working with
11:03
farmers to increase the number of people
11:05
that can help be listed as immediate
11:08
family members. And if you look here it
11:11
expands all the way out to in-laws,
11:15
foster children, etc. So let's talk a
11:22
little bit more about the principles of
11:24
the work protection standards. So the
11:26
purpose of the worker protection
11:27
standards are to inform, to protect, and
11:29
to mitigate. So let's talk about the
11:33
rules that are meant to inform. Okay. So the new changes or some of the rules that are meant to inform are of course kept the same. It’s pesticide training, what’s required during training, the trainer requirements, the material that’s required by those individuals as well. Posted pesticide safety information, pesticide application recordkeeping, and pesticide application notification requirements. There are rules meant to inform, as well. And those are including the annual training, emphasis on hazards to pregnant women and small children, worker training, theres new 23 new different points training topics that are included. Handler training points, there are 36 new training handler topics that are included. And there’s no grace period as well, from when you hire
12:22
your employee. From the day one, if they step foot into an area that has been treated within the past 30 days with a pesticide. This also includes certified applicators, or trainers who have completed an EPA approved 
12:43
train the trainer program. A trainer designated by a state, tribe, or EPA. Training materials that EPA have only approved can be used, and trainer has to be present throughout the training. Let’s talk a little bit about the SDS. SDS for all pesticides applied at a facility must be kept at a location accessible to workers and handlers. The SDS sheets have to be kept for
13:08
two years. Workers and handlers must be
13:13
able to obtain information about pesticide application and SDS sheets that occurred when they are employed. Worker handler may also designate a person in writing to have access to this information. Facilities must now keep pesticide application records, SDS trainings, and such for two years. Let’s talk a little bit about the signage. The sign must now be posted instead
13:42
of having the choice between oral notification and posting if an REI is
13:49
greater than 48 hours for outdoor production. In an enclosed space production, the enclosed space only needs to be posted if the applied product has an REI of greater than 4 hours in the past. 
13:59
All applications have to be posted.
14:02
You must post on the board of any worker
14:04
housing within 100 feet of the treated area, and
14:07
you must prior but no earlier than 24 hours before application. Signs must be removed or covered 
14:15
within three days of the application or REI, unless workers are kept out. And this is very important to remove that signage because what happens is you find out that people will leave the signage up and
14:29
Never take it down or never close it, and people would sort of like you know, posting something on the wall. At first it’s, you know, you notice it but after while you forget that it’s even there. And that happens with these as well. Okay so let’s talk a little bit about rules that are meant to protect workers and handlers. Okay so there’s now a minimum age for handlers and early entry workers. They all must be 18 years or older. They have introduced a application exclusion zone also known as AEZ. And an introduction for early entry workers as well. There’s different instruction for them. And then respiratory protection. We also have to learn about some of the changes that are included for respiratory protection. And updates to rules that are meant to protect those that are underage. Because as we know, children metabolize pesticides totally different, so they want to make sure that they are taken care of of young people as they work in these areas. So handlers, members of owner’s immediate family are exempt, but early entry workers and handlers have to be 18 years or older. The application exclusion zone, we’ll talk a little bit about that. With application exclusion zone, 0, 25, and 100 feet is required depending on the application method. Red, in this case, indicates application exclusion zone and the yellow equals the spread swath. The AEZ and the spray swath should realistically look more like a kind of a hot dog, kind of a pill shape, 
16:13
if you would think about it, as we show you how it actually works. 
16:18
We’re gonna show you a little kind of a clip so you can see what we’re talking about. But, employers are responsible to keep workers and other people out of the application exclusion zone on their own property. Applicators must suspend application whenever someone who is not involved in the application enters into the AEZ, and the red circle that you see around this airplane in this picture moves with the application.
16:43
So as it moves, the AEZ changes. And you will show that in in the next few slides. So, as you see here, the application exclusion zone is only around the actual equipment itself. So you imagine that red circle is the exclusion zone, so no one should be in in in that red area. So, because of that airplane, that would be 100 feet. So, depending on the type of equipment, and depending on the swath of that equipment, that would determine your application exclusion zone. Now, once now once that area is done being sprayed, AEZ no longer exists. See? The red circle’s gone.
17:39
All right so if we look at this one here
17:41
you see that AEZ. So when you come across some people, you see the people with the shades on.
17:47
Suspend the job, cause there are workers in the area. You would ask them to move, hopefully they can move. And if they can’t move, you have to suspend. And if they can move, then you can continue your application. Once you’re done, the AEZ is complete and they can go back to their job. 
18:19
Okay so here's another one, showing the same thing. And the workers in the field, and they refuse to move then you have to stop. Or if can you evaluate, can you ensure that they won’t be harmed? Yes, in this case the wind is blowing away from the workers. Again, ensure that they’re not harmed, so you can keep moving on. So, there are many different rules to the AEZ, you have to make sure that you’re following all the rules when it comes to the application exclusion zone. Okay. Early entry workers must now be informed
18:56
of information about the pesticide application, specific tasks to be performed, amount of time that that worker is allowed to remain in the treated area, the PPE required by the label, and you can explain this such as, like early entry workers must now be told about the pesticide application that occurred. What they will be doing there and how
19:18
they’ll, uh they can safely be in there. And they also must be told how to use the PPE that they’re required to wear while doing that work. So if you’re requiring someone to go into the area that has been treated, then you have to make sure that they have the correct PPE, which is totally different from maybe the application PPE or the PPE that’s required when you’re just a worker.
19:41
And you have to let them know how long they can be in there, and you have to check on them. You have to make sure that they’re not staying longer than they’re required. So, if your facility applies pesticides that require respirators, the handlers must be medically cleared. Okay, they have to go and get a fit test. And they have to be taught or trained on how to use these products. Okay, how to use their respirator. Now, the medical clearance portion of this is very important because we have a lot of people that do not want to go and get medically cleared because they fear that they will not be allowed to wear a mask, which is not necessarily the case. They just may not be able to wear the mask that your facility provides. It does not mean that they may not ever be able 
20:27
allowed to use a mask, you just have to 
20:31
find the right one for them. Okay. And you want to make sure that they are medically cleared
20:36
if they gain weight or lose weight or have some type of medical change in their history, then they need to go and get evaluated as soon as those changes occur. But they should be cleared and fit tested at least once a year. Okay. So, there are also rules that’s used to mitigate. So, let’s talk a little bit about decontamination supplies and information for medical personal. 
21:01
So there are specific requirements for water for decontamination. There’s one gallon of water for each worker is required. Three gallons for each handler and each early entry worker. And of course it has to be measured at the beginning of each work period. So that’s, you know, for that day. If a handler is mixing or loading a product that requires eye protection, eye flush water must be immediately available at the mix/load site for handler eye flushing. If a applicator is using a product that requires eye protection, one pint of water must be immediately available to each applicator. Information required to be given to medical personnel includes SDS sheets, pesticide application information, circumstances of exposure, 
21:41
and how what to do in the event and medical information and who to contact in the event of a true emergency. Employers are required to provide
21:53
this information in case of a pesticide exposure. So, you have to make sure that you have the SDS sheets on hand, and we’ve pushed the label. You want to make sure you have that. You already supposed to have access to that immediately. But the SDS sheets are very important as well. That application information- at what rate, when, how much, and the circumstances of the exposure. How were they exposed? So the implementation timeline, 
22:21
you all probably have seen this multiple different times, but originally, the new rule was, uh, was revised in 2015 and then the final rule published 
22:33
again in 2015. Compliance required with most revised WPS in 2017. And then, 2018 compliance was required with all WPS requirements. With the exception of a few things, and that was doesn’t mean that you’re not supposed to required, everyone was just making developing training and information, allowing people to become in compliance with that information and those trainings.
23:04
So who do you contact in the event that you need more assistance or more information. You contact EPA, you contact pesticideresources.org if you need information about training material, free training material. You can contact me, at the end of the next slide, you’ll see my contact information at the end of the slide at the end of the next series of presentations and you could contact our office. We do have resources for you as well, those that you can purchase and those that you can obtain for free. So, OSHA has a new temporary guidance regarding the enforcement of OSHA’s respiratory protection standards. So, the guidance is aimed at ensuring healthcare workers have full access to needed N95 respiratory protection in light of anticipated shortages. This is all this stuff that’s going on now. You want to make sure that 
23:57 
if you are having issues with finding PPE, that you contact your nearest extension office or you contact the department of agriculture. We’re all trying to work together to assist 
24:10
our commercial and private workers and handlers with finding the proper PPE 
24:17
and respiratory PPE that’s needed as well. 
24:26
So, right now because of everything that’s going on, the employer is temporarily suspending the annual fit testing of N95 respirators because they’re very hard to find, but it does not negate the fact that you still should wear a respirator or that you need one. What we’re trying to do is encourage you to find maybe another type of respirator that is suitable. If you’re not sure or if you have questions give us a call and we’ll work with you to help you find that information as well.
24:53
So here are some contacts from EPA that
24:57
you could contact for information as
25:00
well. so let's talk a little bit about
25:05
respirators. There are many different
25:07
types of respirators that are out there
25:09
and let's just go over a few and let's
25:12
talk about the different ones that are
25:13
out there and what you can use best to
25:16
keep yourself protected. So, what are we
25:20
going to talk about today? We're going to
25:22
talk about reading the respirator
25:23
information on the label, choosing the
25:25
correct respirator, fit testing do's and
25:28
don'ts, employee and employer
25:31
Responsibilities, and training on the
25:34
proper use of respirators. Ok so let's
25:38
talk a little bit about selecting your
25:40
respirator. As an employer, you want to
25:43
make a list of all the pesticide
25:44
products and PPE needed. That is the first
25:47
thing you want to do. Next thing, you want
25:49
to find the part of each products
25:51
labeling that specifies the type of
25:52
respiratory protection that must be used
25:54
by the handler of that product. And then
25:57
next, you want to make sure that you
25:59
highlight those areas pertaining to
26:00
applicator use. And this is very
26:02
important. You want to make sure that all
26:04
of your employees know where to look on
26:07
the label to to be able to select the
26:10
respirator that's needed for that job.
26:12
And if a respirator is cited but you
26:14
don't have that actual respirator, in
26:16
some cases, not all, it is ok to use a
26:20
respirator with the higher filtration.
26:24
But you want to make sure that you're
26:26
not overworking yourself and that you're
26:28
not using a respirator that will cause
26:30
you any type of respiratory distress.
26:37
Speaking of respiratory distress, there
26:39
are many different types of respirators
26:42
that are available to you. This these two
26:45
next two slides are just showing you
26:47
some respirators that are from the most
26:51
protective,
26:51
from the top to bottom, that you can come in contact with. So, we're going to
26:56
talk about these today. We're going to
27:02
talk about the self-contained breathing apparatus. We’re gonna talk about the supplied air respirators.
27:04
We're gonna talk about purifying air
27:08
purifying full face respirators and
27:10
purifying full face respirators as well.
27:14
And then we're going to talk about our
27:17
powered air purifying respirators and
27:20
we're going to talk about our half face
27:23
respirators, but you see a lot of people
27:25
use those. And we're gonna talk about the
27:28
filtering facepiece respirators. The
27:31
filtering facepiece respirators are the
27:33
ones that are currently being sought after for medical employees inside the facilities that are fighting various diseases and things of that nature. Okay 
27:47
so, where can you find your information for your
27:50
respirator on the label? Well, personal
27:53
protective equipment statements must
27:55
appear in the precautionary statement
27:56
section of the labels. So if you open up
27:58
your label, you look under precautionary
28:00
statements and look for PPE. And in that
28:03
section of the labeling in the hazards
28:05
to humans and domestic annual animals,
28:07
you'll see a section that relates to PPE
28:10
and which will include all your
28:13
respirator information, if it is valid.
28:15
This section includes any respirators
28:17
that may be required. Respirators are
28:19
required for all pesticide products
28:21
classified as toxicity category one or
28:24
two for acute inhalation. Now as you see
28:31
on this mock label, you'll see where it
28:33
says precautionary statements at the top
28:35
and they'll say hazards to humans and
28:37
domestic animals, and as you keep looking
28:40
you'll see personal protective equipment
28:41
and it will outline what you must wear
28:45
depending on how you are applying or
28:48
coming in contact with those chemicals.
28:50
That is the key thing to remember you
28:53
have to know who you are within that
28:56
application or production of that
28:58
pesticide. So, if you are applying
29:00
pesticides, or if you're working in that
29:02
area, or if you're cleaning
29:04
equipment, that's how you will identify
29:07
what you would need to wear when you
29:09
come in contact with this pesticide. So
29:13
there are many different applicator
29:14
duties when you are getting ready to use
29:18
a respirator. Now let's talk about what
29:21
an applicator is. A pesticide applicator
29:23
is a person that mixes the pesticide,
29:25
loads the pesticide, transfers or applies
29:29
said pesticide as well. They may also
29:32
dispose of that pesticide, handled open
29:35
containers of pesticides, act as flaggers during pesticide
29:38
application, they may clean, adjust, handle,
29:41
repair, different parts of the mixing,
29:44
loading, or application equipment. This is
29:46
very important think BMG's, tractors, all
29:49
those different types of equipments, and
29:51
they may assist or apply pesticides as
29:54
well. Maybe as a technician or as the
29:57
applicator themselves. Now early entry
29:59
workers can be found in every single
30:01
setting where pesticides are applied. So
30:04
an early entry worker could be an
30:06
individual that enters into enclosed
30:08
space after the application of a
30:10
pesticide, before the inhalation exposure
30:13
level listed on the label has been
30:14
reached, or to operate ventilation
30:16
equipment, monitor air pesticide
30:18
concentration levels. or adjust the
30:20
remove coverings such as tarps using a
30:22
fumigation. So you think about fumigation
30:25
as far as structures, grain bins. You
30:28
think about enclosed spaces. You think
30:30
about any area in a field, maybe where
30:34
somebody is treating that field with
30:35
some type of fumigate. Those are
30:37
considered early entry workers when they
30:39
go in before the time has expired and
30:42
before the before the pesticide has
30:44
been cleared from that area. These
30:46
individuals enter into a treated area
30:48
after application of any fumigant to
30:50
adjust the remove coverings etc. Ok so
30:56
now you know that you need a respirator,
30:59
but are you qualified to be able to use
31:02
one? So you have to have a medical
31:04
evaluation by a physician or other
31:07
health care professional to make sure
31:09
that you are physically able to be able
31:12
to safely wear a respirator. Now here's
31:14
the key thing, and often make sure that I
31:17
get this information
31:18
across the individuals. It does not mean
31:20
that if you can't wear a half face mass
31:23
respirator that you can't wear
31:25
respirator at all. That is not the case.
31:28
it just means that we're gonna have to
31:30
find a different type of respirator for
31:33
you to be able to use. I, for instance, I
31:35
have asthma and I cannot wear a half
31:39
face respirator. I just can't do it.
31:41
But I could wear an atmosphere supplying
31:45
respirator or you know something of that
31:48
nature or a different type of respirator.
31:49
So, you have to be able to know which
31:52
type of respirator that you could use.
31:53
And you want to make sure that you have
31:55
an annual fit test for each type of
31:57
respirator or it may be a little bit
32:00
more than annual if you gain weight or
32:02
if you lose weight, because you have to
32:04
remember, as you gain or lose weight your
32:06
facial structure may change and the fit
32:10
may change as well. And you want to make
32:12
sure that you have continuous training
32:14
on how to properly use those respirators.
32:16
Respirators do change. manufacturers may
32:19
change those respirators, and you want to
32:21
make sure you train your employees and
32:23
yourself as well on how to continuously
32:25
properly use those respirators. Once an
32:29
individual has been cleared for use of a
32:32
respirator, the Herrick… healthcare
32:34
provider will send the applicator-
32:36
employer and the applicator a written
32:38
medical determination of the medical
32:40
evaluation results. An applicator cannot
32:43
use a respirator until this written
32:45
medical determination is received,
32:47
allowing such use. The determination will
32:49
include a following information: whether
32:51
the employee is medically able to use a
32:54
specific respirator. This employee could
32:56
have many different issues or many
32:58
different health issues that can stop
33:00
them from being able to use that
33:01
particular respirator. So it's essential
33:04
that you send them to the evaluation
33:08
with a list of all the respirators that
33:10
are available within your company so
33:13
that they can select a proper respirator
33:14
for their use. Any restrictions on the
33:17
employees use of the respirator. For
33:19
instance they may only be used for
33:21
several hours versus eight hours etc. the
33:26
need for follow-up medical evaluations.
33:28
Maybe they were
33:30
at the time or they were having other
33:32
health issues that didn't allow them to
33:34
fully be able to pass the evaluation. And
33:36
then verification that the PLHCP has
33:40
given the employee a copy of the written
33:42
medical determination. So basically this
33:45
you will be able to keep this in your
33:47
file from the Medical Administrator. Okay
33:53
let's talk about tight fitting versus
33:55
loose fitting. The part of a respirator
33:57
that forms a protective barrier between
34:00
the user’s respiratory system and the
34:02
contaminants in the air is commonly
34:04
called a mask, facepiece, hood, or a helmet.
34:08
So, based on the type of protective
34:10
barrier, most respirators are also
34:12
classified as either tight-fitting or
34:15
loose-fitting. A tight-fitting face piece
34:18
or mask forms a complete seal on the
34:20
user's face. The face piece is usually
34:22
made of a molded flexible elastomer
34:24
and elastic substance that resembles
34:27
rubber and is available in half face and
34:29
full face mask. Even the filter facepiece
34:33
respirators are considered tight-fitting.
34:36
A loose-fitting protective barrier
34:38
typically covers the user's head and may
34:41
extend over the shoulders.
34:42
usually a flexible tube supplies
34:44
filtering or other clean breathable air
34:46
to the space inside the hood.
34:48
Loose-fitting coverings can only be used
34:50
with an atmosphere supplying respirators
34:53
or powered air supplying or powered air
34:56
purifying respirators. Okay so let's get
35:01
into the different types of respirators.
35:03
Technically, there are two main types: the
35:06
atmosphere supplying respirators, which
35:08
provide clean breathable air from a
35:11
safe source, so you take a canister or
35:13
you think some type of oxygen tank,
35:15
things of that nature. Air purifying
35:18
respirators remove contaminants from the
35:20
ambient air so as you breathe in and
35:22
pull air from around you, it cleans that
35:26
air through filters to make sure that
35:28
it's easy and safe for you to breathe. So
35:31
when you get to talking about respirators,
35:33
people start throwing around these
35:35
different numbers. N95, TC 99,
35:41
Or or  NP 100. I'm just
35:44
throwing out numbers there. Those may not
35:45
necessarily be full on respirators, with
35:48
the exception of a couple of them. N95, etc. But so
35:52
what do those letters and numbers mean?
35:53
What do they mean? What's the difference
35:55
between the N, the R, and the P
35:57
filters? Well the N is not resistant to
36:00
oil. so oil can be from pesticide
36:02
formulation or you know an adjuvant,
36:04
something that nature. If you're using an
36:06
n95 type of respiratory or N99
36:09
respirator, then it may not remove
36:12
or it may not protect you from that
36:14
product. Okay R is resistant to oils. But
36:17
has a limit on the amount of time it can
36:19
be relied on. So that means that the
36:21
cartridge that you may use may only be
36:23
good for four hours, eight hours, six
36:26
hours, two hours of use or or until that
36:29
product is is able to be smelled or you
36:33
can indicate that you're actually coming
36:35
in contact with that product. But
36:37
generally, the label will tell you that
36:38
you can only use it for a few hours or
36:41
maybe a few times etc. P is strongly
36:45
resistant to oil or oil proof. Okay so,
36:48
that basically would mean that you could
36:50
use that product for those chemicals
36:53
that has oil so that it does not seep
36:56
into your mask, and it provides you with
36:58
a consistent filtration. So what do the
37:01
numbers mean? Okay.
37:02
Once you hear the numbers, you’ll be like, oh now I get it. so, with the numbers 95, 99, and 100, 95 means a filter can remove at least 95% of 
37:13
airborne particles. It's the five percent
37:15
that you have to be worried about. So, you
37:18
have to make sure that you're using the
37:19
right product for the right drop job.
37:21
Because it may remove 95 percent of the
37:23
products in the air, of airborne
37:26
particles, but that does not mean that
37:28
your product that you're using is
37:30
included within that ninety-five percent.
37:32
The 99 percent means the filter removes
37:34
at least 99 percent of airborne
37:36
particles, as you can imagine. That this
37:39
filter, this filtration system is gonna
37:42
be a little bit more involved. It's
37:44
probably gonna have some cartridges and
37:46
different things like that there that
37:48
are used with it as well. 100 means that
37:50
the filter removes at least 99.97. You know, technically 100,
37:55
but as you continue to use this product,
37:57
that percentage can go down. So that's
38:01
why it has to say 99.97%, and of course it has a
38:04
lot to do with the user that's using the
38:07
respirator, and to make sure they have a
38:10
good seal, and that they're using it
38:12
properly, and that they're maintaining
38:14
that respirator as well over time. Now
38:18
you would also see on a respirator where
38:21
it has the letters HE, and HE just
38:24
means high efficiency, and is a type of
38:26
particulate filter only used on powered
38:28
air purifying respirators. So, if you see
38:31
HE, then you know it's gonna basically
38:33
be able to remove close to a hundred
38:36
percent of those particles. Okay, so let's
38:41
talk a little bit about parts of a
38:42
respirator. For air purifying respirators,
38:45
filters, cartridges, and canisters remove
38:47
the contaminants and purify the air.
38:49
Filters remove particulates like dust,
38:52
sprays, and aerosols. chemical cartridges,
38:55
or chemical canisters, remove gases or
38:58
Vapors, you know, and a pesticide label will
39:02
state what filters or cartridges or
39:04
canisters are required. So, you got to
39:06
make sure that you read that you read
39:08
your label and that you follow the label
39:10
to ensure that the protection, you know,
39:12
is there when using those air purifying
39:14
respirators. And you want to make sure
39:16
that you know how to properly take your
39:18
respirator apart, how to properly clean
39:20
all the parts of it, and how to put it
39:22
back together. You know, make sure that
39:24
you keep your respirator instructions or
39:27
contact the manufacturer if you can't
39:29
find them because that'll make a huge
39:31
difference in how long your respirator
39:33
lasts over time as well. Okay, so organic
39:37
vapor cartridges and particulate filters.
39:39
They basically contain activated
39:41
charcoal. You know, the substance that adheres
39:43
to the carbon containing chemical
39:45
gases etc. And air is drawn through the
39:48
cartridge that helps to prevent these
39:49
types from entering the lungs.
39:51
A particulate filter physically trapped
39:54
solids or liquid particles like dust or
39:56
mist from air drawn through the filter.
39:58
And if you look down here you can see
40:00
how well these filters have worked over
40:04
time, in terms of how
40:05
when it was brand-new and over multiple
40:08
uses. So even though you may not see that
40:11
your filter is is basically needing to
40:15
be changed, you know, it is definitely
40:17
there's definitely limits on how long
40:20
you can use these filters. You have to
40:22
make sure that you follow them
40:23
manufacturer instructions when using
40:26
these filters and make sure that you
40:27
change them out after the usage and
40:31
after you use these products. Okay. Let's
40:35
talk about atmosphere supplying
40:37
respirators. These respirators provide
40:39
clean breathable air from sources other
40:41
than the ambient air, as you see the
40:43
canisters here. They basically mean self
40:45
containing, like in the tank, are supplied from a
40:48
stationary source. And you'll see people
40:50
using these when they may go into areas
40:53
like confined spaces or different places
40:56
where they may have used some strong
40:58
gases, or if the individual has is
41:01
wearing you know a mask and they have to
41:04
spray a particularly strong pesticide
41:07
and they know they can't get a really
41:09
good seal with a half face mask or something of that nature. An atmosphere supplying
41:17
respirator does as its name implies. It
41:21
supplies clean air from an
41:22
uncontaminated source to create a
41:25
breathable atmosphere for the applicator.
41:27
Airline respirators and self-contained
41:30
breathing apparatus, SCBA, are examples of
41:34
atmosphere supplying respirators. The 
41:36
specified use and specific circumstances
41:39
can be incredibly dangerous to an
41:40
applicators health and life, such as the
41:43
application of fumigants in an enclosed
41:45
area. Think grain bins or you know places
41:48
underground, or things of that nature. A
41:51
pressure dim and SCBA with a full face
41:55
piece or pressure demand full face piece
41:58
airline respirator with a SCBA escape
42:01
bottle for emergencies, you know, can be
42:03
used during these times. So, these are the
42:07
times when if you have a beard, of course,
42:10
that you can wear a loose-fitting hood,
42:11
helmets,
42:12
you know that do not require fit testing.
42:15
So, applicators with beards, you know, can
42:16
wear them.
42:27
Qualitative fit tests use a test agent
42:29
such as a smoke or scent outside the
42:32
respirator to check the seal and
42:34
determine if any material is seeping
42:35
through the mask. Some of the qualitative
42:38
items that they may use may be some type
42:41
of banana scent or bitters or a very
42:44
sweet smelling scent that can be used,
42:47
and these items can be purchased fairly
42:49
easy. If it is, you want to make
42:52
adjustments to a tight fit and redo the
42:54
test ensure that there is a seal if you
42:57
figure out that you can smell any of
42:59
these different scents or the smoke. Now,
43:02
qualitative kits are fairly easy to use
43:04
and they're fairly easy to purchase.
43:08
quantitative fit test requires the use
43:10
of an instrument that numerically
43:12
measures exposure, if any is occurring.
43:14
Now, quantitative tools are extremely
43:18
expensive. They can run in the thousands
43:20
of dollars. They'll generally be used by
43:23
your medical personnel or individuals
43:27
that are basically doing just
43:29
quantitative fit testing, or companies
43:31
that you know decide to purchase it
43:33
because they have a large number of
43:35
individuals that use these masks on a
43:39
daily on a daily basis. That would be the
43:41
only reason why someone would really
43:42
want to use a quantitative fit test. And
43:44
they have to be calibrated quite
43:46
frequently. You have to know how to read
43:48
them how to calibrate these as well. So, a
43:53
lot of people don't use the quantitative
43:55
fit testing unless they're going to get
43:57
fit testing after they get their medical,
44:00
medical clearance.
44:03
Every time a mask is used an applicator
44:06
should ideally do a seal check, since
44:08
your proper wear on the face and valves
44:10
are functioning. There are positive and
44:12
negative pressure seal checks. A positive
44:14
pressure seal trick check is when an
44:16
applicator puts on the mask. The positive
44:19
is the palm of the hand on the
44:20
exhalation port and lightly exhales. If
44:24
the mask is not fitted, you know, they'll
44:26
feel an air escaping and should readjust
44:29
the mask them so they did not feel any
44:30
air escaping. A negative pressure seal
44:33
check occurs when the area is covered by
44:35
the palm of the hand
44:36
and the air is inhaled. As the user inhales,
44:39
respirators should collapse on the face
44:40
with no air escaping. If there is a
44:43
proper seal, then there’s no air escaping if there's a proper
44:48
seal. If there's not, you have to readjust
44:50
the mask until a tight seal is created.
44:52
So, we're gonna show this little video
44:54
really quick that's gonna show how to
44:55
use properly use a respirator. Okay. So
45:01
let's talk a little bit about training.
45:03
An employer must provide effective
45:06
respirator training for an employee
45:08
who's required to use a respirator by a
45:10
pesticide product label. And an employer
45:13
is required to make sure that they have
45:16
the proper PPE to be able to do their
45:18
job. That includes all types of PPE,
45:21
whether it be gloves, whether it be the
45:24
proper long sleeves, things of that
45:27
nature. If they don't have it then you
45:28
have to provide it to them, whether it's
45:30
in the form of a tie back suit, or
45:33
whether it's some proper gloves or face
45:37
shield. You have to make sure that each
45:39
employee is provided with the proper PPE
45:43
that they need. When training your
45:46
employees, you want to make sure that
45:49
they understand these key things. The
45:51
capabilities and limitations of the
45:53
respirators. You have to express to them
45:56
that respirators have a time limit, that
45:59
they can't continue to use the same
46:01
cartridges same filters over an expanded
46:04
period of time. You also want explain
46:06
them how to select the cartridges and
46:08
canisters and know the schedule for the
46:10
Changing. When they need to change it
46:12
after four hours of working, eight hours
46:14
of working, etc. how to use the
46:16
respirators in emergencies and how to
46:18
respond if the respirator malfunctions.
46:20
It is essential that they understand
46:24
that they're putting their respirator on
46:25
and they are rushing and safer. Then,
46:28
one of the straps break that they need
46:30
to get an entirely new respirator. That
46:33
respirator is no longer functioning.
46:36
If the respirator has been contaminated
46:38
on the inside or if it fell into some
46:41
area where it is no longer cleaned, it
46:43
has to be cleaned. If it cannot be
46:45
cleaned, it has to be replaced you want
46:48
to make sure they understand how
46:49
properly put on, take off, and check the
46:52
seals for tight-fitting face pieces
46:53
before each use. They want to know how to
46:57
Inspect, maintain, and store those
47:00
respirators which should be stored away
47:03
from pesticides in a room or an area
47:06
where no pesticides can volatilize and
47:08
come in contact with the respirator. You 
47:12
want to make sure they know how to
47:13
recognize medical symptoms such as
47:15
Dizziness, shortness of breath, or in many
47:18
other things. Pinpoint pupils or
47:21
muscular issues that may indicate a
47:24
problem or a leak within their mask.
47:29
There are many different places where
47:32
you can get information for respirators.
47:34
NIOSH, the National Institute of
47:37
Occupational Health and Safety. they test,
47:39
Certify, and provide test and certification
47:42
numbers for approved respirators. The
47:45
Occupational Health and Safety
47:46
Administration, OSHA, regulates the use of
47:49
respirators in the workplace.
47:51
So you want to check there if you have
47:52
questions or concerns about how to
47:54
properly use those respirators, or what
47:57
rules you should follow in relation to
47:59
them. And the Environmental Protection Agency
48:02
regulates pesticides and pesticide
48:04
labels. All of these companies work
48:07
together, all these organizations work
48:09
together, to make sure that the label has
48:12
the correct information that you need on
48:14
it to be able to properly select and
48:16
utilize a respirator to keep you safe.
48:20
Thank you so much for listening to me
48:23
today that concludes my presentation on
48:26
disinfectants and respirator use. You can
48:29
contact me with the information that you
48:31
see listed in front of you and you can
48:34
check out our Facebook page or our
48:35
website for further information, or if
48:38
you have questions about testing and
48:41
exams during this time. Thank you.
48:56
This brief presentation will provide
48:59
some general information about
49:01
Georgia-Pacific Brewton operations and
49:03
why we pursued a beneficial reuse trial
49:06
with Auburn. the Georgia-Pacific Brewton
49:12
mill occupies approximately 5,000 acres
49:15
of which more than 10 are under roof. The
49:18
mill produces white top liner board,
49:20
pallets, stock, and bleached board which
49:23
are all sent to other converting
49:24
facilities to make packaging products.
49:27
The mill produces its own power with a
49:30
recently installed recovery boiler and
49:33
75 megawatts steam turbine. Tt's enough
49:37
power to generate 260 thousand homes. The
49:42
Brewton facility has 467 mill employees,
49:45
operates 24 hours seven days a week, and
49:49
indirectly creates another 1867 jobs
49:54
through vendors, contractors, retailers,
49:58
and service providers. Statewide, the
50:01
Brewton mill has an approximate 150
50:04
million dollar impact to Alabama.
50:08
Bretwon’s paper process includes
50:11
harvesting trees, both hardwood and soft
50:14
pine from forest land, and transporting
50:17
them to the chip mill, where the trees
50:19
are then chipped and screened. The chips
50:22
are then digested to remove the lignin,
50:24
which is the glue that binds the fiber
50:26
together. Once the chips are digested, the
50:30
fibers are washed and or bleached. Next,
50:33
the fiber is processed through the paper
50:35
machine and cut to customer
50:37
specifications. The rolls are then
50:39
shipped to converting facilities for
50:42
folding, corrugation, and printing.
50:47
During the paper making process, there
50:50
are residuals which are left over or
50:52
not used. The two main types of residuals
50:55
generated are ash from combustion of
50:58
wood waste or tree bark and primary
51:00
clarifier solids, which are mostly made
51:02
up of short and fine fibers not utilized
51:05
in the manufacturing process. These
51:08
residuals have a combined volume of a
51:11
hundred and twenty thousand cubic yards,
51:13
or twenty five thousand tons per year.
51:17
Currently, these residuals are landfilled.
51:20
Auburn University is helping GP study
51:23
the benefits of applying mill residuals
51:26
on forest land soils. Implementing a
51:30
beneficial reuse program would result in
51:32
the positive use of a soil amendment
51:34
that's currently being disposed of in
51:37
landfill. Diverting these residuals would
51:40
extend the life of the on-site landfill,
51:43
reduce our toxic release inventory
51:46
emissions, reduce greenhouse gas
51:49
emissions, and would become more
51:52
sustainable while reducing the
51:54
environmental footprint at the facility.
51:56
This would also be an environmental
51:59
excellence project that would help the
52:01
growth of the local forests.
52:19
Good afternoon, everyone. My name is James
52:22
Arad, I'm a graduate student with the
52:24
School of Forestry and wildlife science
52:26
at Auburn University, and today I'm going
52:29
to be giving you lecture on the research
52:33
that I've been doing this research has
52:36
been in conjunction with Dr. Kush and
52:38
Dr. Barlow, who I'm sure you heard from
52:41
earlier in this lecture series, as well
52:44
as in conjunction with the forest
52:46
products company George Pacific. And so
52:48
what we're looking at in this study is
52:50
the application of primary clarifying
52:54
solids particularly from paper mills to
52:58
young pine plantations in South Alabama.
53:01
So starting off thinking about turning
53:04
trees into paper, how do you get these
53:08
paper mill residuals? Well, round wood
53:10
comes to the paper mill, it's chipped,
53:13
those chips are cleaned they go through
53:16
a series of chemical applications where
53:19
they're both broken down into their more
53:21
base components. There more fibrous
53:27
structure, and then those fibers form
53:30
a pulp, that pulp go through a series
53:32
of rollers and presses until it's turned
53:36
into something more resembling what we
53:39
think of as paper today. Now, during this
53:42
process of honing in on the chemical
53:46
application part, there's two points
53:50
during this where solids and other
53:55
wastes are allowed to settle out of the
53:57
mixture. These form the two types of
54:00
effluence that we'll be looking at in
54:02
this study, and we'll be delving into
54:05
those a little bit more on the next
54:06
Slide. Another thing that the sludge,
54:10
these effluence, are used for is the
54:14
burning of fuel to power the boiler for
54:16
these paper mills. So, the byproduct that
54:21
they produce in the form of sludge is
54:23
used to burn and power the power
54:27
generator for the mill, and it produces
54:30
the ash,
54:31
and that's where the ash that we'll be
54:32
using in the study is originating from.
54:34
Now, moving on with the different types
54:40
of sludge. If I can get the slides to
54:46
progress for me.
54:58
There we go.
55:00
So, there's many different kinds of
55:03
sludge and they go by many different
55:05
names. Clarifying solids, wastewater
55:10
treatment residuals, paper mill residuals,
55:12
bio solids, paper mill effluent: these all
55:16
mean the same thing. There, we're going to
55:20
in this study be for simplicity sake
55:23
referring to it primarily as sludge. So,
55:26
moving forward there are two types of
55:30
sludge that we're going to be looking at
55:31
in particular, in this study, and that's
55:34
going to be the primary sludge and the
55:36
secondary sludge. The primary sludge is
55:40
mainly comprised of short wood fibers
55:42
that come out during the initial
55:45
clarification part of the chemical
55:49
treatment to the pulp, and the secondary
55:52
sludge is going to be coming out in that
55:56
second clarifying process to the sludge
56:01
as well. It's important to note that the
56:06
secondary sludge, it actually contains
56:09
more nutrients than the primary sludge, but
56:12
it only makes up about one to three
56:16
percent of total effluent from paper
56:19
mills. So, while it may be higher
56:21
nutrients it makes up a much smaller
56:23
percentage of total sludge produced from
56:26
the paper mills. Now thinking about
56:32
taking the products of paper making and
56:36
turning those back into trees. Completing
56:39
the circle. We're gonna look at a couple
56:41
studies that were done similar to the
56:45
one that we're looking to conduct here.
56:46
In Washington State, both primary and
56:50
secondary secondary solids were tested
56:54
as soil amendments to ecologically
56:57
feasible species of pine in this region.
57:01
The secondary pulp was found to increase
57:06
growth and the primary sludge actually
57:10
was found to decrease growth when it was
57:12
incorporated into the soil, but it
57:15
actually increased growth when it was
57:17
applied topically. So, secondary sludge
57:21
generally found to increase growth.
57:23
Primary sludge actually decrease growth
57:26
when it was incorporated to the soil, but
57:28
increased growth when it was topically
57:30
applied. And back up research for this
57:35
would be one performed in 1991 that
57:37
found that primary sludge could act as a
57:40
mulch reducing weed growth and
57:43
competition, as well as preventing soil
57:47
moisture loss. And looking at another
57:51
type of study that was conducted in 1999,
57:55
this one actually looked at three
57:58
separate forest products companies
57:59
sludge application programs, notably
58:03
among these is the one that was
58:06
performed by George Pacific. I was an
58:08
eighth year study where both residuals
58:11
and ash for applied and it was found
58:15
that they generally increased early pine
58:17
Growth, despite the associated increase
58:19
in the weedy competition. This increase
58:23
was mainly attributed to the sludges
58:26
addition of phosphorus, to the site that
58:29
was phosphorus deficient, and it also
58:33
found that there was generally very
58:35
little variation in growth between the
58:38
different treatment regiments. So, what we
58:40
can kind of distill from this is that it
58:45
mainly made a difference on whether or
58:47
not sludge was applied or it wasn't. It
58:50
wasn't so much the combination of sludge
58:53
that made the difference in growth and
58:55
that difference was mainly determined by
58:59
the phosphorus deficiency that was in
59:02
the soil. So, thinking about as we go a
59:07
little bit further into this lecture,
59:09
think about the addition of sludge to
59:15
various soil types that being important
59:19
to successful sludge application program.
59:21
Definitely know
59:23
your soil. So. why should we care about
59:28
this? So, thinking about site preparation
59:33
and cost, we have a little list here and
59:39
the most popular means of performing
59:44
site preparation prior to planting is
59:46
probably mechanical site preparation. It
59:49
also happens to be one of the more
59:51
expensive ones, followed by chemical site
59:55
preparation and very bottom prescribed
60:00
fire. I would say that mechanical and
60:02
chemical are probably the two most
60:04
widely used, and thinking about this cost
60:09
per acre for small landowners or small
60:14
non industrial private landowners, this
60:18
can constitute a significant cost for
60:20
them. And so if there was something that
60:24
could be offered at a much lower rate,
60:25
where if you didn't need to have
60:28
mechanical site preparation or you
60:30
didn't need to have chemical site
60:33
preparation added to the cost of
60:35
establishment of a site, you were able to
60:37
offer it in a much lower rate, then it
60:39
could be a possible win for landowners.
60:42
And on the mill operation side, if they
60:46
were able to utilize this waste in a
60:50
manner that did not facilitate them
60:52
having to input it into landfills or to
60:56
treat it going into that, they would be
61:01
able to dispose of significant some cost
61:04
for them, with having to treat and
61:07
properly dispose of it. And I would say
61:10
that the further reaching implications
61:12
of that could also be requiring less new
61:18
landfills to be built as well as
61:21
reducing or eliminating input of paper
61:25
mill wastes into landfills.
61:32
Now, getting into the study, we've got two
61:36
main objectives here. The first being the
61:39
establishment of a demonstration study
61:41
site in southwestern Alabama. That's
61:44
where we'll have our primary and
61:46
secondary sludge applied to loblolly
61:48
pine plantations, with a secondary
61:50
objective being examining the
61:53
application of the sludge and how it
61:55
affects tree and understory
61:56
establishment and growth. A general
62:00
outline for the study, we're gonna go
62:02
over the study area first and then get
62:04
into the methods on how we performed the
62:07
study and set up our sampling regime, go
62:11
over some of the results that we found
62:13
initially, and then have a short
62:15
discussion and conclusion to this. So,
62:21
getting into the study area. Study area
62:23
is located on a tract of land
62:25
approximately three miles southwest of
62:28
the Georgia-Pacific mill in Brewton,
62:30
Alabama. The soils are primarily
62:33
comprised of fine sandy loams, they're
62:36
well drained, as well as about a quarter
62:40
being not well drained soils. Commonly
62:44
found in drainages and I'll point that
62:45
out in the next slide on the map. The
62:48
climate for the area ranges from 78
62:51
degrees Fahrenheit to 53 degrees
62:53
Fahrenheit on average. Although, I can say
62:56
I've been there in July and it was not
62:59
70 degrees. But, be that as it may, it does
63:05
have an average precipitation of 60
63:07
approximately 66 inches, and that's
63:10
fairly normal for the southeast and Gulf
63:15
coastal states in general. Now, moving on
63:21
to how we actually set up this study, we
63:23
had 10 treatments, which there'll be
63:27
you'll be able to see this list in the
63:31
future on some other slides, so don't
63:34
worry too much about all the information
63:36
that's on here. We did 10 individual
63:38
treatments when we established it the
63:40
site was established in January of
63:43
in 2016 on a 6 by 10 spacing the site was
63:48
mechanically site prepped, embedded, just
63:52
to due to where it was located and a
63:55
susceptibility to flooding, that's why it
63:57
was bedded. Each treatment is
63:59
approximately three beds wide, so about
64:01
30 feet, and comprised of different
64:06
combinations of one-inch sludge, 2 inch
64:09
Sludge, fertilizer, and ash, and that
64:13
fertilizer that we were using for this
64:15
was a 3300 or diammonium phosphate. Now,
64:24
looking at the way that we have a study
64:26
area set up, each of the treatments is
64:29
running approximately south to north, as
64:34
you can see here. And numbering from west
64:39
to east, one to ten. And so that's how we
64:44
have the treatment lines set up for each
64:46
individual treatment, and then within
64:50
each of these treatments there are four
64:52
plots distributed approximately equally
64:56
from south to north, and these are broken
65:00
up into blocks. So, the blocks run
65:03
approximately perpendicular to the
65:06
treatment lines. So, approximately west to
65:09
east. And so you have block one down here
65:13
on the southern boundary, closer to the
65:15
road. And then block two, moving a little
65:19
bit further north into the stand. Block
65:21
three, kind of near the drainage. And then
65:24
block four, on the more northern boundary
65:28
of the stand. And it's important to
65:30
remember that while these blocks are
65:36
approximately located across the stand
65:38
like how I described, the plots are not
65:42
necessarily directly in line with each
65:44
other within these blocks. It's more of
65:47
block one is the first
65:50
plot in that treatment, block two is the
65:53
second plot in
65:55
treatment, and so some blocks like say
66:00
for block three, they may fall on the
66:02
southern side of this drainage, or they
66:04
may fall on the northern side of this
66:05
drainage. It just depends on how its
66:08
distributed across the site. So that's
66:11
just kind of something important to
66:12
think about and also make sure to note
66:16
for later in this presentation.
66:18
The this road that we have right here
66:21
that's running along the southern edge
66:23
of the boundary because that's going to
66:24
be important during the discussion, as
66:26
well as where the landing is located
66:30
right here for the previous harvesting
66:33
operation that was done here. So as I
66:38
said the methods that we used for the
66:41
four blocks across the ten treatments
66:43
with four plots per treatment and in
66:47
each of those plots there were nine
66:49
trees so three trees per bed in each
66:55
treatment and so per treatment there was
66:58
36 trees sampled per treatment time and
67:02
in each of those plots there was
67:05
measurements taken for survival: diameter,
67:08
Height, and for tip moth damage, and when
67:13
we get to the tip moth damage we took
67:14
this measurement only in the first year
67:17
of the study and it was mainly to assess
67:23
the amount of damage that was present so
67:25
that we could use it in determining if
67:27
that damage had an effect on later
67:30
growth of those plots in the stand, like
67:36
say later in our year four measurements.
67:39
So that's why we kept the damage and it
67:43
was only for that first year of
67:46
treatment measurements. And another
67:48
important thing to note is that the
67:49
diameters were initially taking that
67:53
ground line diameter, until the plots
67:57
were sufficiently tall and sufficient
68:03
in diameter to warrant taking diameter
68:08
at breast height. Now, looking at the survival
68:13
results for year one we can see that
68:16
there's not a lot of variation in the
68:19
percent survival here. It's probably
68:22
important to note that the control for
68:26
plot number one here had 100% survival
68:30
with most of the other plots having at
68:33
least 90 percent. Noting that fertilizer
68:37
only had the lowest out of all of them.
68:40
And these were results that were derived
68:45
from the November 2016 measurements so
68:49
after that first year of growth. Now.
68:54
looking at the height measurements, the
68:57
light blue bar that we see to the left
69:00
indicates the planting height. So, the
69:03
height of each seedling at time of
69:05
Planting, and then dark gray represents
69:09
the height of each treatment after that
69:14
first year of initial growth. And so we
69:17
can see that for the planting height
69:20
there was practically no variation in
69:22
height which isn't surprising and then
69:25
there's a fair bit more variation in
69:28
height across the stand after that first
69:30
year, with the one inch solid ash
69:33
fertilizer being tallest and the
69:37
fertilizer only being the smallest there.
69:41
Now looking at the tip mop damage, we can
69:44
see here that this is the 50% damage
69:49
line and we only have one treatment type
69:53
that exceeds 50% in tip mop damage, which
69:56
is the one inch sludge and ash. So, just
69:59
keep that in mind going into the future.
70:03
Thinking about whether or not if the
70:06
one-inch sludge and ash had the higher
70:10
tip moth damage, did it affect the growth
70:14
in that treatment
70:15
moving forward? So, we can see that when
70:19
we start to look at your four
70:21
measurements.
70:23
Notice that the average tree height, the
70:27
variation has gone down substantially.
70:31
Most of the treatments are between 13
70:34
and 15 feet in height with the control
70:39
the two inch sludge fertilizer and the
70:41
two inch sludge ash and fertilizer being
70:44
the tallest, and the fertilizer only
70:48
being the lowest year. And just remember
70:52
that these are measurements derived from
70:56
ones taken in December 2019 so at the
70:59
end of the fourth growing season. Now,
71:03
looking at the average diameters, this is
71:06
when we started reliably having them in
71:09
diameter at breast height. There's a
71:11
little bit more variation here than
71:13
there is for the height. The fertilizer
71:16
only once again is the lowest with the
71:19
one inch sludge ash fertilizer, the two
71:22
inch sludge ash and fertilizer, and the
71:25
control being the highest here. And
71:32
looking at basal area you see a lot more
71:35
variation in size between the different
71:39
treatments with the control being the
71:42
highest here, the 2 inch sludge plus
71:45
Fertilizer, and then the 2 inch sludge ash
71:48
fertilizer being the three highest in
71:52
basal area here. And that's in square
71:55
feet per acre as well. Now, another way
72:00
that we looked at the results of this
72:03
study was we took the top 10% of all the
72:09
trees in each treatment. So that would be
72:12
four trees out of the 36 trees,
72:15
approximately four trees out of the 36
72:17
trees measured, and we compared those
72:21
between each other for the different
72:24
treatments. And you can see that
72:27
it approximately mirrors what we saw
72:31
with the year for bar graphs. It's also
72:35
for year four here, where we have the
72:38
one-inch sludge, the two inch sludge
72:40
fertilizer, the one-inch sludge ash and
72:43
fertilizer, and the control all being
72:47
approximately equivalent to one another.
72:54
Now we're looking at the height of the
72:58
trees. With the top 10%, we can
73:01
immediately see that the sludge and
73:03
fertilizer mixture is substantially more
73:07
than the other ones there. So, the top 10%
73:09
of the sludge, the two inch sludge and
73:12
fertilizer was much larger than the 2
73:18
inch sludge ash fertilizer, the one inch
73:21
sludge or the control here. And I always
73:27
think that it helps to see pictures of
73:31
what you've been studying to try and
73:34
help visualize it, and so what we have
73:36
here is measurements work this is what
73:40
we're taking the measurements for the
73:42
December 2019. So, for the year four
73:44
measurements that you saw that's
73:47
actually a fellow graduate student that
73:48
works in the lab with me, Mr. John
73:56
Perkins. We have a high pole here
73:59
extended to 15 feet vertically, and this
74:03
is going to be the control treatment in
74:04
block 2. So not that block that is
74:07
closest to the southern road boundary,
74:10
but the one that is next into the stand
74:13
going north. And so just look at the
74:16
diameters here look at the heights of
74:19
the trees as compared to the height bowl.
74:20
I know it can be a little bit hard with
74:24
the vantage, but just look at how these
74:28
trees look as compared to what you're
74:30
going to see in the next slide, which is
74:33
treatment 3. The 2 inch sludge and this
74:37
is also in block 1,
74:39
where we did experience heavier
74:41
mortality and more suppression growth
74:44
and we'll get into the reasons for that
74:47
a little bit more in the discussion. But
74:50
again it was taken at the same time height
74:54
poll also extended to 15 feet. Look at
74:56
the difference at heights of the
74:57
seedlings there and look at the
74:59
difference in diameter of the seedlings
75:01
there for that plot. Now, looking at the
75:05
best treatment that we have which was
75:07
the two inch sludge plus fertilizer and
75:10
in block one, you can see immediately
75:14
that the trees look much better,
75:17
larger in diameter, greater in height,
75:19
even despite it being in block one, which
75:23
on average experienced greater mortality
75:25
and suppression than the rest of the
75:27
stand. Now moving into the discussion
75:31
thinking about the results that we saw.
75:34
So, the initial results that we've gotten
75:38
and we took and we examined with a 95%
75:42
level of confidence, and we found that
75:46
between the different treatment types
75:48
there was no statistical difference
75:50
between them. So they were all
75:52
approximately the same when compared to
75:55
each other in growth. So, height, diameter,
75:59
basal area, they were all statistically
76:02
Comparable. So, for height the two inch
76:05
sludge and fertilizer and the two inch
76:08
sludge ash and fertilizer, they seem to
76:11
do better or similar to the control.
76:15
Twist the no treatment for the diameters,
76:18
the two inch sludge and fertilizer, the
76:20
one inch sludge ash and fertilizer, and
76:23
the two inch sludge ash and fertilizer.
76:26
They all seem to do better or at least
76:29
comparable to the control treatment. And
76:32
then for the base layer, you know, the two
76:34
inch sludge ash and fertilizer did
76:37
similar to the control with no treatment.
76:41
Now, the heavy and mortality that we saw
76:43
in block, one supposed to be block one,
76:46
was most likely due to soil impacts
76:50
from harvesting operations and
76:52
pre-existing soil conditions. So, what we
76:57
mean by that is that that road that is
77:00
along the southern boundary most likely
77:03
provided a source of compaction and the
77:08
disturbance from previous harvesting
77:11
operations. Most likely affected the soil
77:15
to the point where the ones that were
77:17
closest to the road and closest to the
77:19
landing probably experienced higher
77:22
levels of compaction as compared to the
77:25
rest of the stand, and thus they had
77:27
greater mortality and lower growth when
77:30
compared to the other parts of the stand.
77:33
Now we have to confirm this by doing
77:37
further soil analysis, which will be
77:39
conducted actually this summer, in summer
77:43
2020. So hopefully we'll get some hard
77:47
data to back up and figure out what's
77:49
been going on with the soils, or whether
77:52
or not it's something else that we've
77:53
yet to find with the study. Now kind
77:59
of wrapping it up and thinking about
78:01
conclusions to what we found so far.
78:05
Given the results that have provided
78:08
from previous studies, and the
78:10
variability and the success application,
78:14
it looks to be that it's very site
78:19
dependent. So knowing what your soils are
78:22
and how they're going to react to what
78:26
the chemical composition of your
78:29
amendment is going to be is incredibly
78:32
important. Knowing the timing of the
78:35
amendments that you're wanting to apply
78:37
is also important. Thinking about either
78:41
applying them pre planting, post planting,
78:46
mid rotation, those can all provide
78:50
different results, and they can provide
78:52
different results given if their primary
78:54
sludge or secondary sludge. And so
78:57
knowing for your individual site what is
79:03
needed is what seems to be prerequisite
79:07
for having a successful sludge
79:09
application program. And so we're hoping
79:14
that further measurements may yield some
79:17
more conclusive results, as trapped
79:19
nutrients from the sludge it becomes
79:21
more available to the trees, and we may
79:24
see some of those treatments start to
79:25
differentiate themselves more as the
79:28
stand matures into maybe mid rotation or
79:33
closer to harvest. And so could this hold
79:38
potential as a pre planting treatment to
79:41
minimize competition and reduce
79:43
herbicide cost? Again, that's going to be
79:46
something that's most likely going to be
79:48
site dependent and it's something that
79:51
requires further research as well. We
79:55
don't really know enough at this point
79:57
on the different how much that effects
80:01
and to what extent it has on pre
80:05
planting, and whether or not the effects
80:10
of competition suppression as compared
80:14
to the benefits of the applicant, the
80:18
addition of nutrients to the stand, which
80:22
one gives it the boost and growth? But
80:25
that's something that we're hoping to
80:26
see as we move further into the study.
80:29
And further reaching implications for
80:34
this: some could be alternative sources
80:39
of fertilizer for small landowners,
80:42
landowners that are geographically
80:46
adjacent to paper mills especially
80:48
having access to this. The main question
80:50
would be the infrastructure capability
80:52
of paper mills on hauling and
80:56
distributing this and how that would
80:58
affect overall cost of the sludge as
81:01
well. And kind of some bigger picture
81:06
stuff could be
81:08
kind of what I alluded to earlier with
81:12
reducing input of paper mill waste into
81:16
landfills, presenting new landfills from
81:19
getting developed or haven't been built,
81:21
and potentially just fully eliminating
81:25
waste from paper mills, so that they
81:28
didn't have any pollutant output from
81:34
them at all. Which is hopefully where we
81:37
would like to get to going into the
81:38
future. And another thing that you could
81:41
think about is the reduced energy need
81:46
as you remove the need to treat and
81:50
dispose of that waste as well. So, it
81:53
could be a win-win for the landowners
81:56
and for the paper mill. I'd like to thank
81:59
everyone for taking the time to sit
82:02
through this lecture and listen to my
82:07
study being presented here. Definitely
82:10
like to thank dr. Barlow and dr. Kush
82:13
for all the assistance that they've
82:15
given me throughout the study and for
82:17
being my committee members. I definitely
82:20
like to thank Ryan Mitchell with the
82:23
Alabama Cooperative Extension Service
82:24
for helping us and allowing us to
82:28
present our study to the general public,
82:32
get it out to you guys. And also have to
82:36
give a big thank you to Corey Singleton
82:39
with George Pacific, for helping us
82:42
throughout the study as well as being a
82:44
great interface for George Pacific as
82:47
well, and helping us out with the with
82:50
the study site. So, I hope everyone has a
82:53
great day.
83:03
Hi. My name is Logan Martin, I am a
83:06
territory manager for Corteva
83:08
Agriscience. I cover Alabama, Mississippi,
83:12
and the panhandle of Florida in the land
83:14
management division. Today in our forest
83:18
management overview, we are going to go
83:20
over site preparation, timber stand
83:23
improvement, some additional management
83:26
sites, and invasive plant control. Before
83:31
I get started, let me tell you about who
83:33
Corteva is because this may be a new
83:35
name for you. About a year ago DuPont and
83:39
Dow merged. Both of the AG divisions from
83:43
those companies were combined to form
83:45
Corteva agriscience. The land management
83:50
portfolio that we have covers many of
83:54
products that are used. Red side
83:57
rights-of-ways, utility rights-of-ways, as
83:59
well as some forestry. For today's
84:02
presentation. we're gonna focus on the
84:05
following products, which are Opensight,
84:08
Garlon xrt, Capstone, Vastlan
84:12
Milestone, vista XRT, Pathfinder 2, and
84:17
Garlon 4 ultra. So, let's start off
84:22
with site preparation. There are two main
84:28
methods used to control vegetation on
84:31
forest tracts: herbicides and mechanical.
84:34
With herbicide applications, typically
84:37
the results last longer. It can be more
84:40
Selective, as well as reduced labor and
84:44
equipment cost, overall resulting and
84:47
improved productivity. The other method
84:52
is mechanical. Typically, the results are
84:55
more immediate. It can be easier to
84:58
understand and perform, and it may be
85:01
better suited for removal of large dense
85:04
stands as of undesirable vegetation. The
85:09
benefits of chemical site preparation
85:11
are described in the following quote
85:14
from a forest productivity publication.
85:16
It says, “using recent University of
85:20
Georgia
85:20
Cornell School of Forestry and natural
85:22
resources research study findings,
85:25
chemical site preparation produces more
85:28
wood, more valuable wood, and a higher
85:31
revenue per acre in many cases over
85:34
conventional mechanical treatments.” With
85:40
site preparation, our main problematic
85:43
species is the rejuvenation of natural
85:46
pine seedlings. So, let's take a look at
85:51
traditional site prep recommendations.
85:54
The  chart on the right is the 2020s site
85:57
preparation warranty chart from Corteva
85:59
Agriscience. The recommendations are
86:02
broken up into two tiers. Tier one, being
86:06
the best of the two, composes of three
86:09
quarts of Accord xrt 2 plus 21
86:12
ounces of Vista xrt plus 7 ounces
86:16
milestone and at least 20 ounces of four
86:20
pound imazapyr. This tier has a
86:24
retreatment warranty offer of 50% of the
86:27
application and 100% of product cost to
86:31
achieve 85% free to grow. The tier 2
86:35
recommendation consists of 6 quarts of
86:39
Accord XRT 2 plus 7 ounces of
86:42
milestone plus 21 ounces of Garlon xrt,
86:46
with a warranty offer of 25 percent of
86:49
application and 100% of the cost of
86:54
product with 85 percent free to grow. The
86:58
tier 2 recommendation does need the
87:01
addition of imazapyr if hardwoods
87:03
are present. Some may be concerned about
87:10
using glyphosate so we also have some
87:13
non glyphosate site prep recommendations.
87:15
The first one is for pine and hardwood
87:18
control from June to July 31st. It
87:22
consists of 20 to 28 ounces of four
87:25
pound imazapyr, plus 2 to 3
87:28
quarts of Vastlan. The second
87:30
recommendation is for pine and hardwood
87:32
control from August 1st to October 15th,
87:35
and it consists of 20 to 28 ounces of
87:39
four pound imazapyr, plus two to
87:41
three quarts of Vastlan, as well as
87:44
seven ounces of milestone. Some may be
87:48
familiar with issues of compatibility
87:51
with imazapyr and water-based tricloprys.
87:54
The Vastlan’s new choline
87:57
formulation is compatible with imazapyr.
88:01
If Virginia pine is common in your
88:06
Area, then we would recommend that last
88:08
treatment of twenty to twenty-four
88:10
ounces of four pound imazapyr, plus
88:13
21 to 30 two ounces of Garlon XRT. So,
88:20
let's move on to timber stand
88:21
improvement. Timber stand improvement,
88:24
also known as TSI, is a methodology of
88:28
removing low value understory trees. It
88:32
can consist of different application
88:35
techniques, including understory
88:37
Broadcast, low volume foiler, low volume
88:41
dormant stem, basil bark, hack and squirt,
88:45
as well as cut surface. TSI can also be a
88:53
helpful tool in wildlife habitat
88:55
management. Typically, you have longer term
88:58
results compared to burning or
89:00
mechanical methods, which can improve the
89:03
productivity of the habitat environment,
89:05
and is also a very useful tool in areas
89:08
where burning is not warranted. Often
89:14
understory applications are used for
89:16
game bird management, including quail and
89:19
raw turkey. Understory broadcast
89:25
applications consist of the following.
89:27
For understory hardwood and waxy
89:30
Species, we recommend 60 ounces of
89:33
Garland XRT plus 12 to 16 ounces of a
89:36
four pound imazapyr. For selective
89:39
broadleaf weed and brush control
89:41
when native grasses are desired. you
89:44
could use 40 to 282 ounces of Garlon XTR.
89:47
And in longleaf pine for
89:51
herbaceous control, you can use 5 to 7
89:54
ounces of milestone or 16 to 21 ounces of
89:59
Transline. And the photo on the right
90:04
is an example of an understory
90:07
application of 42 to eighty two ounces
90:10
of Garlon XRT. This is useful in
90:13
habitats where native warm-season
90:15
grasses are desired, and this application
90:19
is safe under mixed hardwood and pine
90:21
stands. You want to make sure that the
90:24
application is targeted to the canopy of
90:26
the undesirable species, and another
90:29
great thing about this application is
90:31
that this product has no soil residual,
90:35
which allows you to reseed or implement
90:37
food plots
90:38
shortly after herbicide application.
90:43
Another approach is low volume foiler
90:45
treatments, also known as individual
90:49
plant treatments or IPT. We recommend 1.5
90:53
to 2.5 percent Garlon XRT or five to
90:58
six percent capstone or 2.25 percent
91:03
Vastlan plus 1/3 percent milestone
91:06
plus a half a percent of the MSO. These
91:09
recommendations are selective, so they
91:11
are grass friendly, and when you are making
91:13
this application, you want to cover at
91:15
least 75% of the canopy for complete
91:18
control. You can also go out with a
91:22
low-volume dormant stand application.
91:24
This is made during the winter. We
91:27
recommend 3% garlon XRT plus half a
91:30
percent of milestone, half a percent of
91:32
Imazapyr, and 2 percent MSO. It's
91:36
typically used to control natural pine
91:38
during the winter, and since this
91:40
application is made during the dormant
91:42
season, you have less injury to flowering
91:45
plants. Another application is basal bark
91:51
treatments. We recommend
91:54
using pathfinder 2 as a ready to use, or
91:58
13% Garlon XRT mixed with 87% basal
92:02
oil, as well as 20% garlon 4 ultra, mixed
92:07
with 80% basal oil. You want to treat the
92:10
lower 12 to 15 inches of the stems down
92:13
to the soil surface. It could be used on
92:16
tree species that are up to 6 inches in
92:20
diameter if they have a thick bark, but
92:23
if they do have thin bark, you could go
92:25
up to 8 inches in diameter. You could use
92:27
this application throughout all times of
92:30
the year as long, as the bark is dry. This
92:33
is also useful for a cut surface
92:35
application which we'll cover in a
92:37
couple slides. Hack and squirt is another
92:42
option to use when selectively removing
92:45
larger tree species. We recommend
92:48
capstone or pathway as a ready to use
92:51
product or a vastlan dilution of 50%
92:55
in water. Cuts should be at least 2 inches
92:59
apart and made at a 45 degree angle. You
93:03
can see in the pictures on the right
93:04
that a blue dye is often added to help
93:08
identify the application area. This
93:12
application can also be made at any time
93:14
of the year. Following application type
93:19
is a cut surface.
93:21
We recommend pathfinder 2 is ready to use,
93:25
or any of the garlon XRT or garlon 4
93:29
ultra basil mixes. When you're using an
93:33
oil-based mixture, you want to make sure
93:36
to treat the cambium layer, the root
93:39
color, and any exposed roots. You could
93:44
also use a vast land dilution of 50% in
93:48
water, but this may this must be made
93:51
directly after the cut is made and to the
93:54
cambium layer only.
94:00
Let's take a look at some additional
94:02
management sites. For woody release,
94:07
we recommend 16 to 21 ounces of
94:10
Transline. If hardwoods are present ,you
94:15
want to add 12 to 16 ounces of four
94:18
pound imazapyr.
94:19
We also recommend adding 8 ounces of
94:22
release surfactant to this mix. It could
94:25
be used to control Redbud, locusts,
94:28
mimosa, kudzu, and wisteria, and we
94:32
recommend that these applications be
94:33
made from July to September 15th, with 10
94:38
to 15 gallons per acre of spray solution.
94:43
For pine straw raking, we recommend using
94:47
Garlon XRT and Accord XRT 2. The rate
94:51
may vary based on the species that
94:54
you're trying to control. For the key
94:56
benefits of understory pine control with
94:58
these two products, is that they have no
95:01
residual. That way you do not have to
95:03
worry about off-target damage when pine
95:06
straw is moved to a garden or flower bed.
95:14
Roadside maintenance, also known as
95:16
daylighting
95:17
or chemical side trim, is also a useful
95:19
tool in forest management.
95:21
We recommend 42 to 62 ounces per acre of
95:25
Garlon XRT. This could be used to
95:27
control brush or weeds growing alongside
95:29
a roadway or a fence, and this is also a
95:33
selective approach where it will not
95:34
damage grasses to maintain soil
95:37
stability. This will extend maintenance
95:41
cycles and improve visibility and
95:43
aesthetics. For controlling vegetation
95:49
around water, is important to always use
95:51
an aquatically labeled herbicide. Vastlan, 
95:55
which is the new choline formulation of
95:57
triclopyr, is recommended at 24 ounces
96:01
to 6 quarts per acre, and it is approved
96:04
for aquatic and wetland sites. You do not
96:08
want to apply this product to irrigation
96:11
canals that may transport irrigation
96:13
water
96:14
within 120 days after application. So let's
96:21
move on to some invasive plant control
96:23
recommendations. For kudzu, wisteria,
96:28
japanese stiltgrass, and mimosa,
96:31
we recommend broadcast applications of
96:34
seven ounces of milestone or 3.3 ounces
96:37
per acre of opensight. For foliar IPT
96:41
treatments, you could use a half ounce of
96:43
milestone or 0.25 ounces of opensight
96:48
per gallon of water, and then highly
96:50
selective areas, such as when kudzu is
96:53
growing up the side of desirable oak
96:56
trees, you can make an application of 21
96:59
ounces per acre of transline or one
97:01
ounce per gallon of water. For Ailanthus,
97:07
otherwise known as Tree of Heaven, we
97:09
recommend broadcast applications of 8
97:12
pints per acre of capstone or 3.3 ounces
97:15
per acre of opensight. For foliar IPT
97:19
treatments you could use 4 percent capstone
97:21
or 0.25 ounces of opensight per
97:26
gallon of water. For Japanese climbing
97:32
fern,
97:33
we recommend foiler IPT treatments at 4
97:37
percent volume to volume of rodeo or accord
97:40
XRT 2. During this application,
97:44
thoroughly wet all leaves. It is best to
97:47
apply later in the year, from July to
97:50
October. For Chinese privet control, we
97:56
recommend foliar broadcast applications
97:59
of 3.3 ounces per acre of
98:03
opensight or IPT treatments of 0.25
98:08
ounces opensight per gallon of water.
98:11
Basal applications are also useful for
98:14
Chinese privet. You can use Pathfinder
98:17
2 as a ready to use, 13 percent
98:21
Garlon XRT plus 87% basal oil or 20%
98:27
in Garlon 4
98:28
Ultra plus 80% basal oil. For hack and
98:33
squirt, undiluted capstone can be used. For
98:41
Chinese tallow tree control, basal
98:44
applications are typically the most
98:45
effective. You can use Pathfinder 2 as
98:48
a ready to use, or 20% Garlon 4 ultra
98:52
mixed with 80% percent basal oil. For
98:55
foliar IPT applications, you could use
98:58
two and a half percent of Vastlan and
99:01
for hack and squirt, undiluted capstone.
99:04
In this presentation we went over
99:09
several different application techniques
99:10
and herbicide recommendations. To
99:15
simplify things, we could boil it down to
99:17
about four different products used in
99:19
most of the applications. In the first
99:22
column you see Garlon XRT and Garlon
99:25
4 ultra. They can be used in basal bark,
99:28
cut surface, foliar brush control, and
99:32
dormant stem applications. Pathfinder 2
99:35
is a ready to use formulation for basal
99:38
bark and cut surface applications. Vastlan
99:42
can be used in hack and squirt, cut
99:45
surface, and foliar brush control. But
99:49
keep in mind, milestone is often added
99:51
for foliar and dormant stand brush
99:54
control applications. I hope you find
99:59
these recommendations useful. If you do
100:02
have any questions, please feel free to
100:03
reach out to me. My email address is
100:06
Logan.martin@corteva.com. Thank you
100:10
for your time.
100:19
All right. Good day everyone, and welcome
100:22
to sort of the next segment in this
100:24
forest management webinar workshop. My
100:29
name is Dr. John Kush. I am a recently
100:32
retired research fellow from the school
100:35
of forestry at Auburn University. I spent
100:37
well over 30 years working somewhat loblolly
100:42
pine, but my major focus had been
100:44
longleaf pine and fire. I've been asked
100:46
today to talk about fire and herbicides,
100:49
and I've sort of given it a subtitle of
100:52
A Tale of Two's. And so this tale of two
100:57
is two choices out there, for many
101:00
landowners today especially in the
101:02
coastal plain of the southeast, you're
101:04
thinking either longleaf or loblolly, and
101:08
you may be dealing either with a cutover
101:10
stand, or maybe you know field converting
101:13
something that once been an AG or
101:15
pasture. And then if you get into doing
101:19
something then it's potentially decision
101:22
of thinking about fire and/or the use of
101:25
herbicides. And so these are, again, for
101:29
many the choices that you have when it
101:32
comes to managing your land, and this is
101:35
sort of their going to be the scenario
101:36
that I want to follow for the talk or sort
101:39
of my outline for the talk is going
101:40
through these in sort of a sequential
101:44
order.
101:45
So longleaf definition, the scientific
101:49
name for longleaf is palustris, and
101:51
it's a latin word meeting swampy or
101:54
marshy. Palustris, so that is I think a
101:58
big thing to sort of take away is many
102:00
people think that longleaf pine is just
102:03
found on dry sandy soils. That is not
102:08
true. When you see that it's latin name
102:10
is is the word palustris in it, that
102:13
sort of gives you the sense that when
102:15
longleaf was identified by botanists
102:17
they must have been looking at a very
102:19
swampy or marshy condition, and thus the
102:21
name. Longleaf pine historically found in
102:24
pure stands, so it was the only species
102:28
in the overstory,
102:30
or in mixtures with shortleaf pine and then
102:34
maybe some upland oaks or hickory
102:36
species. It’s history, longleaf dominated the
102:41
coastal plain from Southeast Virginia,
102:43
south to Central Florida, and west to
102:45
eastern Texas. Covered probably as a
102:50
single tree species 60 million acres of
102:53
the southeast in mixed stands may be 90
102:58
million acres. If you look at a range map
103:00
of longleaf pine that gets published, if
103:03
you were to digitize that map, it
103:05
probably covers some in the area of 120
103:08
million acres. So it's dominated the
103:10
southeastern landscape bounds on the
103:14
Piedmont and ridge and valleys in Alabama
103:17
and Georgia, and it's pretty much found
103:20
at any soil in the southeast
103:22
other than Prairie soils. And so these
103:23
are the heavy soils that you have from
103:25
central Alabama up into northeastern
103:28
Mississippi. They're very basic in nature,
103:32
so really not suited to pine species in
103:35
general. And then longleaf found
103:37
that soils that are seasonally inundated,
103:39
something where water is sitting at
103:42
the ground layer for some portion of the
103:46
year, usually in the winter and spring. We
103:50
may have been impeded clay layer that
103:52
keeps the water there. The biggest issue
103:55
there is longleaf would not have a chance
103:57
to regenerate itself where water was
103:59
sitting on top of the ground. Loblolly pine,
104:03
the word loblolly means mire or mud
104:07
hole. Trying to give you an indication
104:08
this is pretty much a species that
104:12
favored wet site. It was associated with
104:15
a variety of trees. Again, it was sort of
104:19
the dominant species, it would have been
104:21
in bottomlands or swamps across the
104:24
Gulf Coast states and the South Atlantic
104:26
States. Historically, it was a minor
104:30
species on the uplands. Most often on
104:34
unburned moist soils, and then found an
104:38
abandoned fields in the Piedmont 
104:40
that may have been cut over at some
104:42
point.
104:44
So, why did loblolly dominate the South?
104:49
Early descriptions of it talk about
104:51
being the only species there, certainly
104:55
when it came to logging the forest in
104:58
the early nineteen hundred's, it was
104:59
pretty much the only species that was being
105:01
cut because that's what was there.
105:03
And it’s dominated the southeast because it
105:07
was able to regenerate itself in
105:08
openings created by the death of a tree
105:12
or numerous trees. Here in this
105:16
photo, I've got arrows pointed to a group
105:20
of regeneration. So, a tree would die, it
105:23
would create an opening, there'd be some
105:25
space, less competition. Seedlings would
105:28
have had to have been on the ground
105:29
there waiting to then grow into those
105:33
openings and so in this photo here on the
105:36
left side you've got trees in the back
105:39
that have filled in from a gap created
105:42
by a tornado. Here, in the middle part of
105:44
the screen, is an opening this created by
105:46
the death of a tree probably from a
105:49
lightning strike. And then on the right
105:50
again another opening that had been
105:52
created by a wind event. But the big
105:56
factor of why longleaf dominated pretty
105:59
much most of the southeast was that it
106:01
the southeast experienced frequent
106:03
low-intensity fires and those fires had
106:06
to have been happening in the growing
106:08
season. If you think about it,
106:11
winter times we get few lightning
106:13
strikes that could have started a fire,
106:15
and so the species in the southeast had
106:18
to have been experiencing frequent
106:20
low-intensity fires. Longleaf pine had
106:24
regeneration on the ground, fires reduced
106:27
the competition, and as we'll talk about
106:29
here shortly,
106:30
longleaf has numerous adaptations to fire. So,
106:38
it has numerous adaptations again to
106:43
indicate that it had to have experienced
106:45
frequent fire. So the tree species evolved
106:47
with fire and produced a number of
106:51
factors that then help it to withstand
106:53
fire pretty at much any point in its life.
106:57
It has a grass stage. So this is where the
107:02
seed falls sometime in the late fall,
107:04
early winter and it germinates and it
107:08
will stay essentially looking like a
107:10
tuft of grass for anywhere from two to
107:14
three to six seven years. Some trees have
107:19
stayed in the grass stage for twenty
107:21
years and then come out of it. But in
107:24
this grass stage, they can get repeatedly
107:26
burned and are able to withstand the
107:29
fire. So, you think about that how many
107:32
trees species can you plant in a age to
107:35
burn it and not kill it. So again this
107:40
adaptation of having grass stage is
107:42
definitely an indication that the
107:43
southeast experienced frequent fire
107:45
because longleaf dominated the landscape.
107:49
it has needles that protect the bud, so they wrap
107:53
themselves around it. So there on the
107:55
left you can see needles that built up
107:57
over the bud. All of these saplings have
108:00
been recently burned. I mean again needles
108:04
are very thick, much thicker than any
108:07
other the other stellar fight species so
108:09
again a preventative protection for
108:13
keeping heat away from the bud. And then
108:16
the bud itself, considerably bigger and
108:18
than your other pine species in the
108:20
southeast, looking on the right-hand side
108:22
of the photo. So then it has this very
108:24
thick bud with numerous fine scales that
108:27
again help protect it during times of
108:30
fire. As sort of as a sidenote, brown spot
108:37
needle blight here, if you look at the
108:38
seedling is the needles have got all
108:41
these blotchy brown markings in it.
108:46
This is a blight that is in the soils
108:49
some pretty much any soil, and it comes
108:53
in contact with needles through rain
108:56
splash, and longleaf pine
109:00
had been a species studied quite extensively in the
109:03
early 1900s, in fact there's a book
109:05
written about longleaf pine as early
109:07
as 1905 and at no point was
109:11
this brown spot needle blight ever
109:14
reported in the literature. It wasn't
109:17
until the 1920s that somebody made this
109:20
observation of these brown spots and the
109:22
needles, and the reason that wasn't made
109:25
until then is historically, the areas
109:28
had been getting burned and so the
109:30
1920s the federal government tried to
109:34
stop, had a big campaign to stop all fires.
109:37
Fires were happening the southeast, set
109:39
by landowners. Fires are definitely
109:41
happening out west. Government said we're
109:44
going to stop any fire and all fire, and
109:47
so fire gets removed from the system and
109:50
if you take fire out of a longleaf pine
109:53
ecosystem for up for three years or more,
109:56
it is going to get brown spots on the
110:00
Seedlings. And for the most part, it
110:02
doesn't it doesn't kill the seedlings
110:06
but does sort of weaken them, and you
110:08
bring in your next fire and certainly
110:10
those brown needles are going to bet
110:12
consumed by the fire, and that sort of
110:14
cleans it up. So again, you don't have any
110:16
other tree species that stays there at
110:18
the ground to get rain splash and so
110:20
the brown spot needle blight is observed
110:23
in longleaf and not other pine species.
110:26
So, loblolly pine and fire. Longleaf can
110:30
take fire early in its life and often
110:32
loblolly pine less than five years old can
110:35
be killed by fire, even low intensity
110:37
fire. So you have to be careful there. Big
110:40
concern is usually in many loblolly pine
110:43
stands,
110:43
you've got needles that come off, they
110:46
hang there. You have lower branches that
110:49
stay on the stem, so that easily can dry
110:53
in heat through a fire. It has a thin
110:56
bark, which doesn’t protect the tree, 
111:00
longleaf pine does start putting on a
111:03
very thick bark in an early age. And then
111:06
trees probably need to be at least four
111:07
inches in diameter breast heights, four
111:11
and a half feet, above the grounds for there to be
111:14
potentially a good chance not to get
111:17
killed. So, low-intensity fires can
111:20
definitely be used to control under
111:23
stories in loblolly pine stands.
111:25
As they get older ages, they have no trouble
111:28
with fire, most pines again because of
111:31
the bark that they have can take fire at
111:33
older ages. So, the big concern is just
111:35
burning loblolly pine when it's young,
111:37
but not getting in there too early or
111:39
having too intense of a fire. So, here a
111:44
comparison showing you prescribed
111:46
burning of longleaf pine seedlings
111:48
underneath this overstory. The photo
111:52
taken about four weeks after a burn that
111:56
happened in February so you see all this
111:59
longleaf pine regeneration out there,
112:01
some still in grass stage, some coming
112:04
out of the grass stage. So again, the idea
112:05
if you were to do this with pretty much
112:08
any other pine species, you're going to
112:12
kill the seedlings and saplings. Now
112:20
thinking about plantations and what some
112:23
of the considerations might need to be
112:26
between the two species.
112:28
Loblolly pine seedlings are going to be
112:32
half the price compared to longleaf pine
112:36
seedlings. So, you know big consideration
112:38
there. Certainly, would be probably the
112:42
number one growing tree species in the
112:45
Country, if not possibly the world, so
112:48
they are much cheaper than a longleaf
112:52
pine. They are easier to plant and to be
112:56
successful.
112:57
It's often said that you can throw a
112:59
loblolly out there on the ground, just
113:02
throw it anywhere and it will grow. 
113:06
Longleaf pine is not that way. It requires a
113:10
very careful planting approach to it. It
113:15
cannot be done in haste, as part of
113:19
the reason it is requires a little bit
113:23
more investment in terms of getting it
113:26
to be successful. Planting density.
113:28
Loblolly pine, 300 to 700 trees to the
113:32
acre is often considered, again is gonna
113:35
probably depend on what your management
113:36
is. Quite often longleaf pine is planted
113:39
with sort of those same densities but it's
113:44
that's something to consider. It is more
113:45
expensive to plant, but if you think
113:47
about how nature grew them, thinking
113:50
back to that photo I showed of natural
113:53
regeneration, there's clumps of longleaf
113:56
pine regeneration. So what it regenerated
113:58
out there, it regenerated itself in very
114:00
dense stands. As there have been a lot of seed
114:04
and so it would have been coming up that
114:08
numbers way higher than the three to
114:11
seven hundred seedlings per acre. And
114:14
you're definitely gonna get better
114:15
survival with loblolly pine. Again
114:18
because it's easier to plant and longleaf
114:20
may be difficult because of that
114:22
rooting system that it has
114:24
due to its grass stage and just make it
114:27
more difficult species to deal with from
114:31
a plantation perspective. 
114:33
Loblolly pine is designed for thinning.
114:37
You probably need to consider two
114:40
thinnings before a final harvest, which
114:42
often the rotation age is 30 years or
114:44
less, especially in the coastal plain.
114:47
This is a big concern today because
114:50
quite often people don't want to thin
114:53
their stands for fear of not making
114:57
enough money off of it.
114:58
But with loblolly, you really need to consider
115:00
thinning no matter what you're gonna get
115:03
because if you don't,
115:05
loblolly is going to potentially
115:08
stagnates, potentially can run into
115:11
issues with insects and so it is a
115:16
species that does need to be thinned.
115:19
Usually, somewhere between 12 and 15 is
115:24
its first thinning and then again
115:26
somewhere maybe in the early 20s if it's
115:29
a thirty-year rotation. But it is
115:32
critical to do your first inning with
115:34
loblolly pine as that stand starts to
115:37
stagnate. Longleaf pine, on the
115:40
other hand, you probably need to wait
115:43
until at least it's thirty years old to
115:45
make any money off the timber
115:47
Big thing today with longleaf pine is
115:49
raking pine straw, but the planting
115:54
density will potentially determine when
115:56
you might be able to get some sod
115:59
chamber off of it as well as what
116:01
survival was. But longleaf pine, you’re
116:04
probably not planning it to grow
116:06
pulpwood.
116:06
In terms of the cost that you're going
116:09
to get, at least given today's markets,
116:12
that you are thinking something the way
116:14
of saw chamber hand or pole quality
116:18
trees before harvesting, so important
116:23
consideration.
116:24
Loblolly pine may need five to seven years
116:28
before it can be burned. Again, need to
116:32
get to probably four inches in diameter.
116:35
Longleaf pine should be burned by age
116:38
two in a plantation setting and then
116:40
every two to three years after. And I
116:42
will probably keep harping on that
116:44
because that just does not happen often
116:48
enough in terms of getting longleaf
116:50
burned early and then the continuation
116:52
of burning longleaf pine stands. When you
116:56
get to harvesting, loblolly pine is
116:58
often replanted at the end of a
117:00
rotation. Essentially because it's
117:03
relatively easy to do with longleaf pine.
117:06
If you have a plantation, you can be
117:08
thinking of using natural regeneration
117:10
by utilizing your existing overstory
117:13
trees to get your next stand of longleaf
117:16
without having to incur the cost of site
117:19
prepping and planting. There are people
117:23
out there who cut longleaf pines to
117:25
plant longleaf pine, which seems like
117:29
sort of an odd thing to do when if you
117:32
do have an existing overstory, you at
117:36
least have seed that is there for you to
117:39
utilize in order to try to get your next
117:42
stand of longleaf. Loblolly susceptible
117:47
to southern pine beetles in dense stands and
117:49
dry years. Again, that goes back to
117:51
needing to thin your loblolly pine and
117:57
again, it is sometimes a difficult thing
117:59
for people to do when they see prices
118:01
for pulpwood, and you know knowing what
118:03
prices of pulpwood have been over the
118:05
years, it's you just cannot afford to
118:09
waste then Loblolly pine. And we certainly
118:13
have had some dry years of lakes or
118:15
drought periods that then make the trees
118:19
susceptible to pine beetles. Longleaf
118:22
definitely not bothered by droughts
118:25
because of its rooting system, and quite
118:30
rarely is it bothered by southern pine
118:33
beetles. It does have issues with hips
118:36
beetles. Sometimes when a tree gets hit
118:38
by lightning that in drier times you may
118:42
lose a small patch of trees, but southern
118:45
pine beetle rarely impacts longleaf pine.
118:49
Slower growing loblolly can be often
118:52
attacked by tip moth especially in young
118:56
loblolly pine but this is not a problem
118:58
with longleaf. Plenty of genetic material
119:03
out there but loblolly, they keep
119:06
working and improving it so there is
119:10
you've got much to choose from there.
119:13
Longleaf pine sort of the selection of
119:15
getting improved genetic stock is is
119:19
Happening, but you know, it takes longer
119:21
to get to that point where you can get
119:24
the genetic material but they are
119:26
certainly working on ways of getting
119:28
longleaf pine out of the grass stage
119:29
earlier. So, again something to think
119:33
about is loblolly pine and some of
119:35
its improved stock. They have some
119:38
pretty impressive growth with them. Loblolly
119:41
pine has no government programs to
119:43
offset planting. Longleaf does. Again, this
119:48
is going to be sort of specific to
119:51
locations in the southeast. You need to
119:56
be aware of some of the restrictions if
119:58
you do take money to help plant and or
120:02
to burn longleaf. You may be restricted
120:06
in terms of what you can do and at what
120:10
points in time with your stand.
120:17
So, now moving on to Old-field
120:20
versus cutovers, in terms of what the
120:25
options are things that you need to
120:28
think about. So, questions to ask the
120:31
old-field sites: what species are you
120:33
going to be planting? And again I'm just
120:35
going to be really focusing on loblolly
120:36
and longleaf pine. Need to think about
120:40
what is not think about you need to
120:41
see what is present in this old field
120:44
sites that you are going to plant. Does
120:47
it have just grasses and forbs? So and
120:51
that's going to come down to if it had
120:53
been in pasture and/or ag. If grasses,
120:57
are they native such that you might have
121:00
a lot of broom sedge out there? I say
121:05
broom sedge, it probably gets a variety
121:07
of other names that I've heard but it's
121:11
Andropogon species or is it an
121:13
exotic pasture grass? And this is really
121:16
critical because exotic pasture grasses
121:18
can be very difficult to deal with. Does
121:22
it have loblolly that has seed in already and
121:25
or is there three to five foot tall
121:30
saplings out there of competitive species,
121:33
might use loblolly sweet gum as that
121:36
because that's what predominately see over
121:38
much of the south east. And then can it
121:42
be machine planted? Is another thing to
121:47
ask.
121:48
So, if only native grasses and you're
121:52
going to plant, then a good burn in the
121:56
fall for site prep should work in order
121:58
to get that site ready for me planting.
122:02
If it does have some smaller loblolly
122:05
that gets seeded in, usually a pretty good
122:07
fire will take care of those too, so that
122:09
leaves you in pretty good shape to be
122:12
able to plant. If exotic pasture grasses
122:17
are there, either had been for forage or
122:20
just abandoned, then you are going to
122:23
need to eradicate these, especially if
122:25
you're going to plant longleaf pine.
122:27
Having the grass stage will not be
122:30
able to take the competition that these
122:32
grasses will bring, so if you do not take
122:39
care of those grasses and do get the
122:42
longleaf planted, then it's gonna be
122:45
difficult for you to do much the way of
122:48
controlling those after because
122:52
sometimes herbicides, you have difficulty
122:55
applying herbicides to this without
122:59
damaging the longleaf pine. And then
123:02
exotic grasses don't handle fire as well
123:05
as our native grasses. Do they burn? You
123:09
know they don't burn or they can burn
123:10
more intensely at times then potentially
123:13
impacting your longleaf, so really
123:15
important to know what grasses you have
123:17
out there. And if it is pasture grasses,
123:20
exotic pasture grasses, you’re wanting to
123:22
plant longleaf pine then you really need
123:24
to get that under control. But the caveat
123:29
is there if you are thinking of some
123:33
type of a silvopasture system, then you
123:35
know, you have a much less much smaller
123:39
area to work with in terms of having
123:40
control of pasture grasses and once you
123:42
can get the longleaf pine out then you
123:44
know having those grasses for whatever
123:47
it is you might be grazing is fine.
123:49
So, again it's what are you planning on
123:51
doing with the land that you're managing.
123:54
If competition is taller out there, if
123:59
you've got yet three to five foot tall
124:01
competition out there you're gonna
124:03
probably need to be thinking about some
124:05
type of a chemical site prep. and it's
124:08
best to do this, and you can get it
124:11
sprayed in August and then burn it six
124:16
to eight weeks later so if it gets too
124:19
late in the growing season with your
124:21
application, there may not be enough
124:23
uptake of the herbicide so you might not
124:26
get as good of a control, and two, earlier
124:30
in the growing season and again it may
124:34
sort of get wasted in terms of what you
124:36
have in the ways of fuels to burn there
124:39
may be
124:39
a little bit more difficult to burn. So,
124:41
again spraying in August and then
124:42
burning six to eight weeks later should
124:45
leave you in pretty good shape for
124:46
planting. If machine planting is
124:50
Impossible, and usually for most sites
124:53
old-field sites it is, again because they
124:58
probably have been in some type of
125:00
agriculture, the site will need to be
125:03
ripped or scalped and seedlings planted
125:06
in the soil that's pulled up. This is
125:10
especially true for longleaf pine
125:15
because it is going to need to have a
125:20
better chance of getting itself
125:22
established. That would be difficult to
125:24
do in a old-field setting and because
125:29
longleaf can not easily be planted by
125:32
machine, it has to be hand planted, then
125:34
trying to get seedlings in the ground if
125:37
an area hasn't been ripped or scalped
125:39
is going to make chances of survival
125:44
fairly low for longleaf pine. So, again you
125:47
want to give it its best chance.
125:48
So, ripping or scalping a site for
125:52
planting, it's needed. You want to get it
125:55
done a little bit early so there can be
125:57
a few rains on an area that gets ripped or
126:01
scalped to sort of help settle soil a
126:03
little bit and try to remove some of the
126:05
air pockets that will develop. With
126:09
that done, then planting. Early December
126:12
to the end of February for either two
126:14
species works very well. One thing that
126:21
sometimes gets sort of over missed is
126:26
doing a seedling survival audits the
126:29
summer or autumn after planting. It's
126:32
really good to go out there and check to see
126:34
what has happened, this gives you an idea
126:36
on the trees per acre that you
126:39
have and what your competition might be.
126:41
So, it's good to you know to set
126:44
eyes on to see just what did happen out
126:46
there. If you planted 500 trees to the
126:50
acre and you had 70% survival,
126:54
so you’re down to 350 trees per acre, is that enough
126:56
for what you’re wanting to do? So, doing
127:00
that seedlings survival audit give you a
127:04
chance you need to be a little bit a
127:06
bit of replanting in the winter, upcoming
127:08
winter, you know it gives you this chance.
127:10
Herbicide release may be needed 1 to 2
127:13
years after planting with either of the
127:17
two species. Your site prep spray and
127:20
burnt wasn't effective so again going
127:25
out there to see what you have is very
127:28
important. Again, if competition is severe,
127:32
it's going to need to be controlled
127:33
regardless of the pine species planted.
127:36
So, if you investing in planting
127:38
something, you want to give it its best
127:40
chance of making it. Moving on to cutover
127:48
Sites. Questions to ask here. So
127:51
here your you've got a forest that had
127:52
been cut and so now you're wanting to
127:57
replant it. Again, what's the species that
128:00
you're going to plant? How much woody
128:02
competition is on site? Does the stand
128:05
have an intact ground cover of native
128:07
grasses? You know, just what is on the
128:10
ground layer, which is really important
128:13
to understand, that can tell you
128:16
potentially what you might need to do in
128:18
terms of the use of fire or the use
128:21
of chemicals? Was the stand burned prior
128:24
to cutting, and if so when was the last
128:27
time it was burned? It’s gonna give you a
128:28
sense of how much fuels that might be on
128:31
the ground that you might have to deal
128:33
with. It's been several years, then you
128:35
have potentially quite the fuel out
128:38
there which could burn burn very
128:40
intense. So need to have some sense of
128:44
what is there. And for many cutover sites,
128:49
it's almost impossible not to use a
128:51
chemical site prep, again because competition.
128:53
It's probably there on sites, the
128:59
south you can grow we can grow a lot of
129:01
vegetation in a very short period of
129:04
time. You can have
129:08
hardwood seedlings saplings out there
129:11
that are putting on three or four feet
129:12
of growth of year, so fire hadn't been
129:14
used and quite often many cutover sites
129:18
to have this sort of understory or
129:21
mid-story of just hardwoods. If that is
129:26
required, then after cutting it is best
129:29
to let a stand lay out a full year or at
129:32
least a full growing season before
129:35
thinking of getting it planted, for a
129:38
number of reasons. So, if this if you
129:42
already get the stand cut and say the
129:44
spring of 2020. So, say the stand was cut
129:47
now, you can spray late summer of 2021
129:52
and then plant in the winter of 2021-
129:55
2022. If it were cuts in the autumn of
129:59
this year, again, you follow the same scenario.
130:02
You really want to have an area that has
130:06
gets itself a full growing season of
130:11
nothing happening there. So, prior to
130:14
planting, you can get it sprayed. Again, in
130:18
the August time frame and then burned
130:22
six to eight weeks after spraying. That
130:26
works best. And then, depending on the
130:29
size of the operation, it's been found in
130:32
skidder spraying usually provides much better
130:34
coverage chemical then a helicopter does
130:38
and probably cheaper to use a skidder
130:42
than a helicopter, so but again that's
130:43
going to depend on acreage, and then
130:46
again plant winter time December to the
130:48
end of February. And this is going to be
130:52
dependent on planting crews and when
130:55
they might become available, so this year
130:57
was kind of a crazy time. Think about it
131:02
is January, February definitely in the
131:05
Auburn area was very wet and very
131:06
difficult to get planting crews out
131:08
there, so trees were getting planted a
131:10
little bit later. That would have been
131:13
light, but again that was, you know, it's
131:15
weather dependent. In terms of what
131:17
happens,
131:18
So again,
131:20
as with the old-fields, do a seedling
131:22
survival audits the summer autumn after
131:26
planting, and then thinking about whether
131:29
you need to do a herbicide release or
131:31
not and you know ,get a sense for what
131:33
the competition is in terms of how
131:35
severe it might be. So, now moving on
131:40
to fire and herbicides. Loblolly
131:46
pine has been planted, the site's
131:47
potentially is going to require
131:49
herbicide application early in year
131:51
two, to allow the trees to get up above
131:54
the competition. So, again it's important
131:57
to know what was out there. The use of
132:00
fire in these stands again probably not
132:03
gonna be able to do it until it trees
132:05
get four inches of DBH. Loblolly pine
132:08
can be burned earlier, but it's gonna
132:11
take great care and just sort of the
132:15
right conditions, and then possibly, you
132:17
know, the location of where your stand is
132:19
at to do it. So, again it's just
132:24
something that it's a risky endeavor but
132:30
it can be done so again, you need to know
132:33
what you're doing with fire to make that
132:35
work well. Longleaf pine plantations,
132:40
burn it by year two. Studies have shown
132:43
that fire helps get longleaf out of the
132:45
grass stage sooner. And then one side of
132:49
the grass stage, don't stop burning for a
132:54
variety of reasons. Big part of it is it
132:56
does help to prune off lateral branches
132:58
so you don't get these large knots.
133:03
People don't like they don't think they
133:06
can burn it young but you've got to keep
133:08
burning it, if you're thinking of growing
133:10
something you know for pulp quality,
133:11
having lateral branches with large knots
133:14
is going to bring that idea to an end. So,
133:18
get in there early and burn often. And
133:22
then it also prevents potential seed in.
133:25
If you've got loblolly pine
133:28
growing within several hundred feet in
133:30
the stands, seed will be blowing in.
133:32
If you don't burn it, it is going to
133:35
out-compete the longleaf pine. And if
133:39
possible, burn in the growing season. T hat's
133:41
what nature did, so longleaf pine can take
133:44
it's. So important to actually consider
133:48
using that as part of your management
133:50
strategy. Here, 8 year old unburned
133:54
longleaf pine plantation. So if you look
133:57
at it, you can see fuel on the ground,
133:59
you've got these lateral branches. So no
134:04
fire coming through there with heat to
134:06
take care of those. So you've got very
134:09
poor form and then quite often with this
134:12
and you've got these branches like that
134:15
and you have a lot of needles hanging on
134:17
the ends of branches. You get wet
134:20
conditions, you have a lot of water that
134:22
accumulates at all this foliage, you get wind, and
134:26
then plantations the wildly running
134:28
problems of trees just tipping up,
134:30
popping out of the ground. Again, much of
134:33
this could probably have been prevented
134:36
by the use of getting fire into a
134:39
plantation early and often. Eight year
134:44
loblolly pine plantation, not quite
134:48
there at the size yet where you can
134:49
probably bring a fire through. It's so
134:52
you can see that is you know it's very
134:55
dense, a lot of competition is already
134:57
there, but at least the loblolly is up
134:59
above it, so it's getting close to the
135:02
point of thinking of being of used fire.
135:04
And then here and it your old longleaf
135:07
pine plantation that have been burned
135:08
three times since plantings though, you
135:11
look at the previous two slides back
135:13
where those two get year old longleaf
135:15
pine plantation that hadn't been burned,
135:16
here plantation that had been getting
135:20
burnt, so you just get something that
135:25
your trees are have been pruned up for
135:29
the most part in terms of those lower
135:30
limbs. They're just growing they're gonna
135:32
be growing putting out a little bit
135:34
better growth going height wise, and then
135:38
your ground cover and your understory,
135:40
something that's probably a far more
135:42
suited you know from wildlife
135:43
perspective, from
135:45
aesthetics perspective, is having something
135:48
like this as opposed to the previous
135:51
picture. So fire can be used to control
135:55
competing vegetation. Definitely can be
135:58
used to control competing vegetation of
136:00
longleaf and can be used with loblolly
136:03
when loblolly pine gets up to the
136:05
slash when you can burn it, but again
136:07
herbicides are often needed to release
136:10
young loblolly, and probably with longleaf
136:13
pine, if you can't burn. And this is just
136:20
sort of an idea of a perspective on
136:23
longleaf pine, as a few years ago. I was
136:25
giving a talk at a meeting about the use
136:28
of fire in longleaf pine and a gentleman
136:31
was sitting out to the side and sort of
136:33
shaking his head when I was talking and
136:35
came up to me afterwards and said we
136:37
planted longleaf eleven years ago, now
136:40
the stand looks like garbage. The stand
136:43
filled with loblolly pine and sweet gum,
136:45
and there are a number of us here that we're
136:47
never gonna plant that species again, I
136:49
asked him the question, how often did you
136:51
burn it? And he said well we never did it,
136:54
we don't believe in using fire in young longleaf,
136:55
in young pine stands.
136:57
So, again longleaf involved with frequent
137:00
fire and so if you aren't using it, then
137:03
you're really working against the
137:05
ecology and species. So if you want to do
137:10
it right, you've got to burn longleaf. I
137:12
said if you're gonna grow a longleaf,
137:14
you've got to use fire. Costs with things,
137:19
and these are certainly prices that
137:21
change. Herbicides and their application
137:24
can't be expensive, but quite often
137:27
needed. You may be looking at 50 to 70
137:30
dollars an acre for site prep. In terms
137:34
of getting areas ready to go, you're
137:38
looking at 15 or maybe $50 an acre for
137:42
herbaceous weed control, and then a
137:43
release ready potentially of 30 to 65
137:46
dollars an acre. There is a cost with
137:50
prescribed burning, if you can't do it
137:52
yourself.
137:53
You know, prescribed
137:56
burners have insurance and so
137:58
depending on your location and the
138:01
situation, you can be looking at anywhere
138:03
from 25 to 40 dollars per acre, and maybe
138:06
higher if you're closer to urban
138:09
interfaces. can you burn you want to?
138:12
Definitely something that needs to be
138:14
thought about, that you may wanna burn,
138:18
you may have all the great intentions of
138:20
burning, but the weather just may not
138:23
make that happen for you. Certainly again
138:25
this year, January it was difficult to
138:27
find days where you could burn, just
138:30
because they'd been so wet. Herbicides,
138:33
that can be done pretty much whenever,
138:37
other that windy days, don’t want to impact neighboring
138:41
property.
138:41
So, again herbicides, much easier to apply
138:45
than fire because you just may not get a
138:48
burn day. It's often been said that here
138:52
in the south
138:54
doing a prescribed fire, where you may get
138:56
twenty days in the winter time, which
138:59
when most of the burning happens, with
139:00
which you can burn. So again, everyone may
139:05
have good intentions about burning, but
139:07
it's getting the days and good days to
139:09
burn. There are days to burn, they're just
139:11
sort of mediocre, but getting good days
139:14
to burn some years are few and far
139:18
between.
139:19
Do need to mention invasives because
139:23
they are an issue and becoming more
139:26
so of one. Herbicides or livestock
139:29
may be your only hope.
139:31
Livestock are actually very good for a
139:34
number of invasive species. Fire does not
139:37
work on Japanese climbing fern very well,
139:40
kudzu quite often because it’s green,
139:43
red maple and sweet gum. These things hang out,
139:46
both those species can be problematic
139:49
species, especially on the coastal plain.
139:53
Fire just sort of seems to make them mad
139:57
that they may top kill in fire, but
139:59
they're gonna sprout, and quite often
140:00
their sprouts get larger in size, making
140:03
future fires more difficult. And special
140:06
mention needs to be made of
140:08
cogon grass, especially for those in
140:11
South Alabama and South Mississippi. This
140:15
is a species that is spreading very
140:16
rapidly and is nasty to deal with,
140:20
especially when it comes to fire. So here
140:24
cogon grass on edge of this road, on the
140:27
left-hand side, has just been lit and
140:30
look at the intense flames that you
140:32
already have after fire has just been
140:36
set to the ground. So you've got flames
140:39
jumping at four hundred five feet,
140:41
starting to impact the vegetation, so
140:43
Cogon grass burns very very warm. It's
140:48
unlike our native grasses which don't
140:50
burn as intensely and burn out much
140:54
quicker. So heat drops down much more
140:57
rapidly than when you are burning cogon
141:00
Grass. So, it’s nasty to deal with. So here a longleaf
141:07
pine plantation is a cogon grass
141:10
understory. Fire has come through, I
141:14
think this is burned in late March, I
141:18
believe, so notice the intensity that you
141:20
have. So you've got some fairly good heat
141:24
that went up, took off needles on the
141:28
trees and there is, look out sort of in
141:30
the distance, mortality among some of the
141:32
longleaf pines. So longleaf pine this size
141:35
should be relatively fireproof. To do
141:39
damage to longleaf pine when they are
141:42
this tall and those diameter, has to be
141:47
pretty intense fire. And then here in the
141:52
area that had not, this area adjacent
141:54
to, that you saw, the same stand as in the
141:59
previous slide. So just outside the
142:01
invaded area of cogon grass and so
142:05
here you have this nice native ground
142:06
cover, some blue stems, and a number of
142:10
herbaceous plants. No longleaf pine
142:13
mortality here. So again, it's you've got
142:18
to know what you've got in your ground
142:21
cover
142:21
if using
142:22
fire because you can kill longleaf pine
142:25
with fire if your fuels are such that
142:28
like cogon grass that is going to
142:30
burn hot. So, important to know that. An
142:34
excellent source of information is this
142:38
publication put out by Mississippi State
142:40
University Extension. It's a four page
142:44
brochure that I think will be included
142:47
on this site that you're viewing this
142:50
from. So, it gives you what chemicals to
142:56
use and gives you their mixtures and
142:58
then it has a section on dealing with
143:01
invasives such as cogon grass, in terms
143:05
of what can be done to help control it.
143:07
So, a really good source of information.
143:12
So, if using fire and or herbicides, it's
143:15
really investing at professionals and or
143:17
licensed people to do the work. For
143:21
herbicides, it is really critical to read
143:23
the label on the chemical to understand
143:26
what the vegetation is that it will
143:29
treat or the vegetation that it will
143:32
impact. So, really in terms of its your
143:35
crop species and to know what it's gonna
143:38
do with the soil, so it's important to
143:39
know your soils are because some
143:41
herbicides are very soil activated in
143:43
some soil types. There's a big difference
143:46
between what a herbicide will do in a
143:48
clay soil or a sand soil, so very very
143:53
important to know that. If you're using
143:55
fire, you're gonna have to be a
143:57
weather forecaster. Gonna be important to
144:01
know you know just how dry your fuels
144:04
might be, important to know where your
144:06
smoke is going to go. You do have to be
144:11
paying attention to the weather if
144:12
you're gonna be doing any kind of burning,
144:14
and know what your fuels are
144:16
before going out to burn so that you can
144:20
burn safely. Restoration of fire suppressed
144:25
systems, which is becoming an increasing
144:30
interest today. Sometimes the statement
144:33
of better living
144:34
through chemistry does apply. Some areas, fire
144:39
potentially is going to make your
144:40
problem worse. People like to use fire
144:43
and think that you know a lot of trees
144:45
are going to get killed by fire. Well you
144:48
may top kill the trees, but they have a
144:52
very extensive root system with a lot of
144:54
carbohydrates that are just there ready
144:57
to send up sprouts if the stem gets
145:02
killed. So, you can take a single stand
145:05
top killer fire I have three or four
145:07
stems that come up, burn it again, and go
145:10
from three or four stems that get top killed,
145:13
to eight or nine stems,, and so your
145:14
sprout becomes larger area making it
145:17
more difficult to burn. So the reality is
145:20
sometimes the use of herbicides to
145:24
remove offsite species, to bring back
145:29
something you want, may be your best
145:31
option. other option to consider is
145:34
mulching of grinding, followed by a
145:37
chemical treatment, then followed by
145:40
burning. If you do mulch or grind, you
145:43
really need to think about using a
145:45
chemical because if you don't it may be
145:49
a wasted effort.
145:50
In terms of mechanical operations, Dr.
145:54
Richard Cristan is going to be having a
145:56
presentation and that's i think that
145:59
will be part of a follow up to this talk
146:04
here. so and to give you just sort of
146:08
an example of I mentioned growing season
146:10
burns, so this is a photo taken of a
146:14
longleaf pine stand that has seen winter
146:17
fire every two years for the past 48
146:20
years. So you have an extensive mid-story
146:25
and understory of hardwoods. So, here if
146:29
you wanted to do longleaf pine
146:30
regeneration, fire is not going to change
146:35
the structure, that you really probably
146:37
need to think about the mulching
146:39
grinding and or the use of herbicides in
146:42
order to do something. So, winter fires,
146:47
easier to conduct, you get more days to
146:49
burn, but historically that's not what
146:52
was happening in the southeast. So again,
146:54
thinking about you know sort of what
146:58
nature provided us in terms of the
147:00
species and the understory. In a
147:05
commercial for growing season, fire many
147:08
flowering plants in the south need fire
147:10
to set flower and seed. They evolved with
147:14
it as longleaf did, and so wanting to promote
147:18
something that's gonna be very
147:19
beneficial to wildlife. Quite often. fire
147:22
is going to be needed in the growing
147:24
season. So wrapping, sort of wrapping
147:28
things up here, important questions to
147:30
ask are what is being managed? What are
147:35
the species you're most interested in?
147:37
And then what are your objectives and
147:39
goals? Where do you want to go, what is your
147:41
time frame for that. And so, when you have
147:46
your objectives and goals, then you need
147:47
to know what options are available, what
147:50
are the pluses and minuses of each. I've
147:52
tried to touch on some of those here in
147:54
this talk, but again, getting advice from
147:57
a professional, it probably helped to
148:00
make that clearer for you. And so when it
148:04
comes to the choices, the hope is that
148:06
you make informed decisions. Knowledge is
148:10
power, and so the more you can learn
148:12
about something, the better your decision
148:15
can be. So, try to learn as much as you
148:18
can of whatever it is that you're most
148:20
interested in. So, whether longleaf or
148:25
loblolly, again, what are your objectives
148:27
and what are your time scales? Time
148:29
scales that are different for those two
148:31
species. Again, loblolly if planted, used
148:35
to be thinned early and you need to fit
148:38
in it a couple of times. Longleaf, you're
148:40
looking at thirty years before thinking
148:43
of potentially harvesting something for
148:45
some value other than, again, pine straw.
148:49
Whether herbicides or fire, fire offers
148:53
more management opportunities, in terms
148:57
of promoting vegetation for wildlife
149:01
especially. And if you are going
149:04
Longleaf pine, then you must use fire, you
149:06
must use it frequently and if possible
149:09
every now and then try to use fire in
149:12
with the growing season. So with that I'd
149:15
like to take thank you for your time and
149:17
your attention
149:19
and best wishes.
149:33
Hi I'm Richard Cristan, I'm an extension
149:36
specialist and assistant professor in
149:37
forest operations at Auburn University
149:40
and within the Alabama Cooperative
149:42
Extension system, and I'm going to talk
149:44
to you today on site preparation and
149:46
vegetation management within pine
149:48
plantations. So starting off with site
149:51
preparation, there are three main
149:52
purposes to conduct site preparation.
149:54
That's to enhance your microsite, so
149:57
looking at your soil physical properties.
149:58
You have compacted soils, you have to
150:00
bed the soil to get it above the water
150:02
level and so on. I'll go into details on
150:04
these. Reducing logging slash, so slash often
150:07
gets in the way of replanting trees ,so
150:10
you have to think about how you can get that
150:11
logging slash out of the way. Controlling
150:14
competing vegetation, so you're looking
150:15
at controlling hardwoods and invasive
150:17
plants. And there's three methods of site
150:19
preparation: mechanical, chemical, and
150:22
prescribed fire. So, I'm going to break
150:24
these down into those three categories,
150:25
with mechanical site preparation being
150:28
sheering and raking, drum chopping,
150:31
disking, bedding, ripping, and subsoiling,
150:34
mulching, and bush hogging. A lot of these
150:37
have one thing in common, is that they
150:39
can really disturb the soil, so you have
150:41
to think about erosion with doing
150:43
mechanical site preparation. Chemicals
150:45
now is what it involves it involves
150:47
herbicides, whether it's applied aerial
150:50
through helicopters or airplanes or on
150:53
the ground via tractors, forestry
150:57
equipment, backpack sprayers, and so on.
150:59
And prescribed fire, I'm not going to
151:01
touch on too much in this talk, is
151:03
looking to remove slash, and also
151:06
competition control. So, focused on
151:10
mechanical site preparation now. Site
151:13
prep bedding is done to get the ceilings
151:16
above water level, so if you have a high
151:17
water table or your site's prone to
151:19
flooding throughout the year and
151:21
especially the time you're planting, you
151:23
want those ceilings to be above the
151:25
water level. So site prep bedding is one
151:27
good way to do that and you can see from
151:29
the picture that the tractor here and
151:31
the disks on the back are pretty much
151:33
plowing up the soil so it forms a bed so
151:36
the seedlings actually are on top that
151:38
bed when they’re planted so they're
151:39
above the water level.
151:40
Now this is good for that but it's also
151:43
good to increase the top soil layer, that
151:46
A horizon layer, where the trees going to
151:48
be getting those nutrients right off the bat.
151:50
It's going to increase the depth on that
151:52
because it's plowing the soil up. So it's
151:54
going to have better rooting depth and
151:55
better nutrient access. And again it's
151:58
good for sites that have high water
152:00
tables and are prone to flooding. Disking
152:04
is similar to what you do in
152:06
agricultural fields but it's not too
152:08
common in forestry site preparation,
152:10
especially when you're going from pine
152:11
plantation to pine plantation because
152:13
you're gonna have roots, stumps in there.
152:15
So this you're gonna have to be more
152:16
Rugged. But when you really see this is
152:18
when you're converting fallow fields,
152:20
abandoned agricultural lands, pasture
152:23
land, cropland,
152:23
into pine plantations. Where you're going
152:26
to have to disk up that soil some
152:27
because you're going to have some hard
152:29
layers in there, from compaction from
152:30
your livestock or from the cropping. And
152:33
with this though, you have to remove all
152:36
the logging slash if you're going from
152:37
pine plantation the pine plantation, it's
152:39
just going to get in the way. When you’re
152:41
disking the soil like this you do have 
152:43
erosion. With the site prep bedding I talked
152:45
about previously, you do have to worry
152:46
about erosion with that too. And again,
152:49
not too common in forestry, unless you're
152:51
going from agriculture to forest
152:53
plantation. Drum chopping, as you can see
152:57
from the picture, you got a dozer with a
152:59
big drum on the back with these blades
153:01
on it. And most likely it's going to be
153:03
filled with water to weigh it down. And what this
153:05
is going to be done is it's going to be
153:06
drug across the lance, you break up that
153:08
logging slush on the ground, and also
153:10
chop up any ceiling saplings that are
153:13
grown that are hardwoods that you don't
153:15
want. So you have to think about what's
153:17
on the site, if you're going to have to
153:18
replant it, is it's going to help break
153:20
up the logging slash for you or chop up
153:21
some of the hardwood trees. But in terms
153:24
of vegetation management, drum chopping
153:26
is going to chop it up but that hardwood
153:28
slash, hardwood saplings are probably going
153:30
to regenerate and resprout. So you can
153:32
think about yes I might do a herbicide
153:34
on top of this too. This makes the site's
153:37
easier to plant, but again it's
153:39
ineffective method of controlling as
153:41
hardwoods, even though it's going to chop
153:42
them up they're probably going to 
153:43
resprout. Ripping or subsoiling, you see
153:48
from the picture you got big big ripping
153:50
boars that go into the soil. You can
153:51
change the depth, It
153:52
all depends on if you have a hard pan
153:55
layer, this is when it's going to be
153:56
really good, or compacted soils. So this
153:58
is going to provide your ceiling some
154:00
more aeration and water access when
154:02
you're going to plant them. So this works
154:04
well on a crop fields that are you
154:05
converting to pine plantations or
154:07
pastureland where you can have that
154:09
hard pan layer where you’re going to have to rip that up in
154:11
order for the ceilings for the roots to
154:13
penetrate the soil. Shearing is a big V
154:19
blade you can see from the picture here.
154:21
It's a big V blade that you're going to
154:23
be shearing off the top layer of the
154:24
soil so it this does result in some
154:27
erosion concerns, because you're going to
154:29
be shearing off that top layer of the
154:30
soil but you're going to be pushing all
154:32
of the breeze all that hardwood saplings that are
154:34
coming back, the resprouts, you’re gonna be
154:36
shearing them off the site but again
154:38
being hardwoods you're gonna have resprouting
154:41
coming up, so probably a
154:42
herbicide after this would be
154:44
recommended. Just due to those resprouts,
154:46
or else you're gonna have to deal with
154:47
that down the road. Forestry mulching,
154:52
that's nothing new now. It's been fairly
154:55
fairly common out for many years, forestry
154:58
mulching. And this is where you
154:59
got a skid steer, bobcat ,or a bigger
155:02
piece of equipment like what's the
155:03
picture that has a big forestry mulcher
155:05
head on it, that could take down pretty
155:07
good-sized diameter trees. But it's good
155:09
for clearing brush around houses too,
155:11
especially if you're in wildflower wild
155:13
fire zones, so it controls vegetation
155:16
there to keep the wild fires away from
155:18
your home, and debris. But it’s
155:20
also good for mulching up sites if you
155:22
have invasive plants, hardwood trees you
155:24
want to get get rid of. But again you're
155:27
going to be chipping these up but not
155:29
controlling the actual resprouting,
155:31
so again a herbicide may need to be used
155:33
down the road to control the vegetation.
155:35
Now mulching is good because it doesn't
155:37
disturb the soil. The mulch is the mulch
155:40
actually provides nutrients back to the
155:41
soil, provides moisture because it's
155:43
covering the soil, and reduces erosion.
155:48
Bush hogging. This is a pretty much only
155:51
done if you have a fallow field that you
155:53
need to bush hog to get back or
155:54
banding field, or converting the cropland
155:56
or so to forest production. It doesn't
156:00
work well if there's logging slash on
156:01
the ground and it doesn't remove the
156:03
vegetation again. So
156:05
the vegetation still going to be on the
156:06
site. Now switching from mechanical to
156:11
chemical site preparation. Chemical again
156:14
is going to be using herbicides and here
156:16
in the picture, we've got some
156:17
helicopters here that are doing a
156:19
forestry herbicide over a large clear
156:22
cut. This works well you have a very
156:24
large clear cut or if you also have
156:26
steep terrain you can't get equipment
156:29
over that are on that's ground-based, so
156:31
just another option to look at site prep
156:33
crews that use helicopters. Then you got
156:38
ground-based herbicides, which is going
156:40
to be your tractors, you've got some
156:41
forestry equipment, backpack sprayers,
156:43
ATVs, UTVs,
156:45
and you can see from the picture, you can
156:47
be plowing from the ground. Forest stand
156:53
Improvement, there's going to be two two
156:55
options here. The first one that's going
156:57
to be a release improvement which, is
157:00
going to be freeing a young stand that's
157:01
not past the sapling stage from
157:03
competing vegetation or undesirable
157:05
trees and this is going to be done when
157:07
you have right after you plant your pine
157:09
plantation within the first couple of
157:11
years, you might have hardwood trees or
157:13
invasives competing with your trees, so
157:15
you're going to do a release herbicide.
157:16
And then what’ll do is you'll apply the
157:19
herbicide over the top of the pine trees
157:21
and it would control the hardwoods and
157:23
Invasives,
157:23
but not harm the pine trees. And then you
157:28
got timber stand improvement or TSI. This
157:30
is going to be an older stand that's
157:32
past the sapling stage, and it's
157:34
designed to improve the future stand
157:36
conditions by removing those invasive
157:37
plants, those competing hardwoods, or just
157:40
removing poorly formed diseased or
157:42
damaged trees. So what this does overall
157:46
for your forest stand is improves the
157:47
vigor of it, the stalking, the composition,
157:49
the productivity, and the overall quality
157:52
of your forest. And in a pine plantation
157:54
setting, this is often done or can be
157:56
done when you're doing your first
157:57
thinning operation, where the operator
158:00
the equipment can actually go in and
158:01
pick trees within what they're doing to
158:04
remove these trees that are inferior or
158:07
undesirable. So here we got a picture of a
158:12
example of a TSI improvement cut right
158:16
here. So the top of it
158:17
is no trees will remove but you can see
158:19
that X's, so starting from left to right
158:22
the first X tree is a low forked tree,
158:24
the next one is a crooked and limby tree,
158:27
the next one is overcrowded, and the last
158:30
one is a poor species, say this is showing
158:32
more hardwood forest here, saying that
158:34
might be a red cedar. So going in and
158:36
removing all those species. Snd what this
158:39
does is it allows more sunlight to reach
158:42
the ground and also to reach the canopy
158:44
of those trees that are existing still
158:46
that are left so they're able to expand
158:48
out and collect more photosynthesis,
158:51
which means more energy and more
158:52
production of the trees that you're
158:54
actually growing, so it's going to help
158:56
improve the diameter and the height of
158:57
your trees. And then the bottom picture
158:59
is after you remove those trees, it shows
159:02
how the sunlight could actually filter
159:04
through onto the ground and those crowns
159:06
of those existing trees could spread out.
159:10
So some ways to do this, if you're not
159:12
doing it when you're doing a thinning, so
159:14
if you wanted to do it yourself, there's
159:16
three easy methods here that you can do.
159:18
This with the first one is a cut stump
159:20
treatment. This is when you take a
159:21
chainsaw and cut your hardwood tree down
159:24
and then after you cut it, it is
159:26
important that you follow up with a
159:28
herbicide, usually mixed anywhere from 20
159:31
to 50 percent solution and the rest would be
159:33
water. And you can put it in a spray
159:35
bottle or some type a backpack sprayer
159:38
if you have a lot that you're cutting
159:39
down, something along those lines you
159:41
just have to make sure you follow up
159:42
right after you cut it to apply the
159:44
herbicide. And you can see right below
159:46
that there is a blue dye applied and you
159:48
can see that you want to make sure you
159:50
cover the whole outside of the tree with
159:53
where those blue lines are, that blue
159:54
dye. You don't have to use dye, it just
159:57
shows you where you sprayed.
159:58
I preferably don't use it unless I'm
160:00
showing doing some type of demonstration.
160:02
The next one is a basal application. This
160:05
is where you're going to be using a
160:06
backpack sprayer most likely and the
160:09
herbicide you use to be mixed in some
160:11
type of oil base or kerosene based.
160:13
Diesel fuel, too, it works on well with this
160:16
and you're gonna spray it on the bark of
160:17
the tree at the base. Tou have to make
160:20
sure it's a usually smaller smaller
160:22
sapling, thin bark tree, it don't work too
160:25
well on a thicker bark trees. so if you
160:27
do have bigger trees, and don't want to
160:29
cut them down with
160:30
Chainsaws, the last option is a hack and
160:32
squirt method. This is where you have a
160:34
hatchet and you hatch into the
160:36
tree on one side, if it's a smaller tree, and
160:38
you take your spray bottle and just spray
160:40
the herbicide within that and go to the
160:42
next one and do the same thing. So it's
160:44
pretty easy method and you don't be
160:46
putting a chainsaw down and all that. And
160:49
if it's a larger tree, you could put two
160:50
or three hacks in it too, if you wanted
160:52
to. So competition control is very
160:57
important if you want to have successful
160:59
pine plantations. You don't want to have
161:00
competing vegetation because it's going
161:02
to be competing with your water, your
161:04
nutrients, and sunlight on the site.
161:06
You're going to make sure your pine
161:08
trees have all that available and fully
161:10
available to them. So this improves the
161:12
economics and environmental impact or
161:15
improvement of your forests. And ways to
161:18
do this would be to apply herbicides,
161:20
prescribed fire, mulching, mowing, and
161:24
potentially livestock that's available
161:26
to you. And if you notice mechanical site
161:29
prep isn't listed here because that's
161:31
primarily going to be done before you
161:33
plant your site but it's not
161:35
necessarily going to help you control
161:36
the vegetation over time. So looking at
161:44
herbicides, it's important that you know
161:46
that there's a difference between
161:47
pre-emergent and post emergent
161:49
herbicides, Pre-emergent herbicides are
161:51
applied in late winter, early spring
161:53
before trees or vegetation leafs out,
161:57
before it germinates, and it's based on
162:00
the soil type and desired length of time
162:02
before you replant the site because
162:04
these herbicides are soil active, so
162:06
they're active for a period of time and
162:08
if you plant before it's out of the soil,
162:12
you're not going to have any success or
162:14
minimal success of that plant of species
162:17
that you’re planting. Post-emergent is
162:19
applied while the plants are actively
162:21
growing, so it's a foliar herbicide. It's
162:24
going to be sprayed on the leaves and
162:25
the limbs of the competing vegetation that
162:29
you’re spraying. So actively growing plants.
162:31
And there's make sure you read the
162:34
label and base the rate on the growth
162:36
stage of the vegetation and what species
162:38
you're trying to control. And that goes
162:40
to the pre-emergent too.
162:41
And some herbicides are actually both
162:43
pre-emergent and post, so it is important
162:45
to read that label and know if it's
162:48
foliar, soil active, or both. So make sure
162:52
you know if it's a pre-emergent,
162:53
post-emergent, or both. Calibrating your
162:58
spray equipments, also a priority. So this
163:01
is going to go for your tractor, ATV, and
163:05
helicopter if you're in that type of
163:06
business or airplane. Backpack, not so
163:09
much, unless you're using a co2 type
163:12
backpack but just your regular spray
163:13
backpack you're going to be doing a low
163:15
volume spray. And you must read the label
163:17
and to determine the correct amount of
163:19
herbicide that you're applying. This is
163:22
due to if you apply over the label the
163:24
weight, you're going to have potential
163:25
damage to trees within the site your
163:28
spraying or off site and also water
163:30
quality. So you can have water quality
163:32
infractions by applying too much
163:34
herbicide. And if you apply it under the
163:37
label rate, so you don't apply what it's
163:39
telling you to so you apply less, you
163:41
might not control what you're trying to
163:42
do and then you have to buy more
163:44
herbicide and come back at a later time
163:45
and reapply it. So make sure you read the
163:48
label, follow rate label rates, and if you
163:50
have any questions or concerns with any
163:52
of that, just contact your County
163:54
Extension Office or you contact myself
163:56
and we get you in the right right
163:58
information for you're trying to do. And
164:01
you also want to make sure you keep
164:02
records of herbicide spray, the rates you
164:05
spray, the date, the plants present, and
164:07
what you're trying to control. Just in
164:09
case anything comes up, you have records
164:11
of everything that has been done. So
164:15
going into some scenarios now with pine
164:17
plantations, with site preparation. So say
164:20
you had a clear you had a pine standing
164:22
you clear-cut, and you're interested in
164:23
replanting that site. So the best way to
164:27
do that to control vegetation, to all
164:30
your control measures, is to combine
164:32
mechanical with fire and herbicides or
164:35
have some type of combination of these
164:37
with one another to control vegetation
164:40
the best you can. And like I mentioned
164:43
about the mechanical, it's going to
164:45
initially help control some of the
164:46
competing vegetation, but most likely
164:49
it's going to reroute or regrow. So you
164:51
have to do some type of form of
164:53
herbicide to have a successful pine plantation.
164:55
And herbicides at this time or
164:59
this phase of the operation is wide open,
165:02
you can apply a lot different types of
165:03
herbicides because you're trying to wipe
165:05
out everything on the site right now. So
165:07
you can use non selective herbicides and
165:09
some good ones at this stage would be
165:11
glyphosate, at around 4 to 5 quarts per
165:13
acre which will be your core, this is
165:16
your roundup type type herbicide.
165:19
Triclopyr, at one the two cores per
165:20
acre. This will be your Garlon 3a
165:23
Garlon 4, also remedy ultra is another
165:26
another brand of Garlon. And imazapyr,
165:29
of 64 ounces per acre, depending if using
165:31
a chopper or arsenal. And you can mix
165:34
these together, tank mixes are common.
165:36
Because glyphosate might not hit certain
165:39
target species even though it's non-
165:40
selective, it might not work the best on
165:42
certain species. Or triclopyr, imazapyr
165:44
more more for your broad leaf
165:46
hardwoods. So glyphosate, it's going to
165:48
help more for maybe your grasses, some
165:49
other broad leaves. But then you add triclopyr in,
165:51
or imazapyr, if you're really
165:53
heavily on your hardwood tree species
165:55
that you're trying to control. And it's
165:57
also recommended that you apply a
166:00
surfactant with your tank mix or your
166:02
herbicide mix that you’re using for better
166:04
control. Surfactant, what it’ll do is
166:06
increase the surface area of the spray
166:09
droplets that you're coming that's
166:11
coming out of your spray tank that your
166:12
your spray nozzle, so it's going to have
166:15
better sticking rates to the plants that
166:17
you're applying it to. And again,
166:20
important to read the label for forester
166:22
recommended rates and replanting
166:24
timeline after you spray. Again, you can
166:27
call your Extension office or myself for
166:29
any help that you need with this. So now
166:34
you did the initial site prep work and
166:36
you replanted the trees, so within
166:39
the first year or first couple years, you
166:42
might have to do an early or woody
166:43
release if you're really heavily on the
166:45
hardwood competition or invasive plants.
166:47
So if your initial herbicide helped
166:49
control some, but it didn't control
166:51
enough, or you then did not apply
166:54
that first herbicide that you're gonna
166:56
have to come in later overtop your pine
166:58
seedlings and to apply herbicide. This
167:01
will help with competition of grasses,
167:03
broad leaf species, with your hardwoods, and
167:05
invasive plants,
167:07
as all these if they compete your
167:08
hardwood, some of them can even overtop
167:10
them which can be negatively impact the
167:13
growth of your pine trees. Mechanical
167:16
methods are not the best during this
167:17
stage, prescribed fire a same thing. The
167:20
pine trees, pine seedlings are going to be
167:22
too small during the stage, especially
167:24
with your loblolly and your slash pines.
167:26
And best competition control measures
167:30
with this are to combine mechanical or
167:32
fire with herbicides prior to planting
167:34
like we talked about in the previous
167:36
slide, and then to come back with the
167:38
over top herbicide of after your first
167:42
year of planting. And now though, you can
167:45
only you can only apply specific
167:47
herbicides. You can't apply your
167:49
glyphosate, your garlon, because you
167:51
might have potential harm in your pine
167:53
trees now. So going to go over the next
167:55
couple slides of what herbicides you can
167:57
use. And already mentioned that glyphosate
167:59
you don't want to use at this time.
168:02
And again, no surfactant at it because
168:04
you don't want it to stick to your pine
168:06
trees, you just want to apply it to it's
168:09
going to go over your pine trees but
168:11
it's just going to target your hardwood
168:13
species and invasives and grasses. So
168:17
some herbicides that aren't gonna impact
168:19
your pine trees would be imazapry,
168:21
your arsenal AC, applied around four to
168:24
six ounces per acre. This herbicide is
168:27
very effective on perennial grasses but
168:29
week on broadleaf weeds, and it's best
168:32
sprayed from April to May. It's early
168:34
post to post emergent herbicide. another
168:38
herbicide is sulformeturon methyl, that's
168:40
going to be Oust XP. It's very effective
168:43
on broad-spectrum broadleafs. It's weak
168:46
on perennial grasses and first-year
168:49
planting grades, about two to four
168:51
ounces per acre, so you don't want to
168:53
spray this too heavy your first year of
168:55
planting the seedlings because there
168:56
could be harm to them. Optimal timing is
168:59
going to be pre-emergence to early post
169:01
emergence and you want to make sure you
169:03
have a soil test before you apply this
169:04
because you don't want to use in on
169:06
soils with the greater pH of 6.2. And if
169:10
you notice between these two, the first
169:11
one imazapry, it's very effective
169:13
on perennial grasses but weak on broad
169:15
leaves. Sulformeturon methyl is going to
169:18
be effective on broadleafs, but
169:21
week on perennial grasses. So here might
169:23
be a good tank mixture between these two,
169:24
especially if you're trying to control
169:26
grasses and broadleaf on your site,
169:28
combined these two herbicides together,
169:31
mix them together, and you might have a
169:33
very effective method here. And that's
169:36
what this next slide, the first one is
169:38
listing is oust xp+ Arsenal ac, it's
169:42
a common type of tank mixture and it
169:44
recommends two to three ounces of a
169:46
Oust xp plus 4 ounces of Arsenal
169:48
Ac, so usually when you start mixing them
169:51
together you might want to knock off
169:53
some of the actual amount you're putting
169:55
in your tank mixture, just because you
169:57
mix them together and have a higher rate
170:00
going down on the ground. Another
170:02
herbicide is imazapyr versus or
170:04
added to metsulfuron methyl, which is
170:08
actually already a combined mixture, so
170:10
you don't have to do any mixing with
170:11
this. This is a lineage clear stand, what
170:14
the actual brand name would be. And again
170:17
it's a mixture so you don't have to do
170:18
any mixing, so it's a lot easier. It might
170:20
be a little more expensive than buying
170:22
them separate, but this limits the stage of
170:24
you having to mix the herbicides. And
170:25
it's recommended about 9 to 16 ounces
170:28
per acre. It's early post-emergent and
170:31
it's very broad spectrum, so it's going
170:33
to control wide variety of your target
170:35
vegetation. Another one is oust XP plus
170:39
your velpar L or Velpar DF, which
170:42
is a hexazinone, and both those are
170:44
just different rates. Again, it's a broad
170:47
spectrum, but it can be weak on Bermuda
170:49
grass and broom sedge, so if you have
170:50
those two on your site, you might want to
170:52
look at using different herbicides. And
170:55
hexazinone may cause pine seedling
170:58
mortality on sandy sites, so again look at
171:02
your soil soils for your property. And to
171:06
apply those, usually two to four ounces
171:08
of oust plus two to three pints of
171:09
velpar per acre, and it's a pre to early
171:12
post emergent herbicide. So what these
171:17
herbicides or what we've been talking
171:19
about with the site prep, the herbicides,
171:20
is we're trying to look at stand density
171:23
and stocking. We don't want those
171:24
hardwoods in there and there's invasives
171:27
because it's going to be impacting your
171:28
stand density and stalking of your pine
171:30
trees.
171:31
So, if you had extra trees in there, your
171:33
hardwood trees are in there, your
171:34
invasives, you're gonna have a high
171:35
stocking rate, high stems per acre out
171:37
there, which is going to lower the
171:39
production rate of your pine trees.
171:41
There's going to be more competition for
171:43
nutrients and water. And vice versa for
171:46
the low stocking, so if you have low
171:48
stocking out there, you're going to have
171:49
malformed or branchy trees and unwanted
171:51
vegetation coming into the open areas.
171:54
So, you must control the stocking early
171:57
in the stand establishment or during the
171:59
early development stages. So again you
172:02
want to control this right when you do
172:03
your initial site prep work, and then the
172:05
first year or first couple of years
172:07
after planting. You don't want to deal
172:09
with this down the road because it's
172:10
going to be hard to control once those
172:12
pine trees get large. So if your pine
172:18
trees, when they do get in the larger
172:19
side, they're gonna have still a high
172:20
stocking density of just pine trees
172:23
itself, so you're gonna have to reduce
172:25
the stocking distribution of your pine
172:26
trees too. So what this can be is what we
172:30
call thinning. So allows you have a early
172:32
economic return with some pulp wood,
172:34
maybe even some chip and saw if you have
172:36
a really fertile site. And it's most
172:38
common type of thinning would be row
172:40
thinnings and with this the operator
172:42
needs to make sure they minimize tree bole
172:44
damage and impact corridors. So I wanted
172:47
to touch on what things are and how we
172:49
could incorporate that into vegetation
172:51
management. So there's different types of
172:54
thinnings on top of row thinnings, as the
172:56
row thinning would be this picture here
172:57
on the bottom right. You also have low
172:59
thinnings, which is removing the lower
173:01
class of trees. High thinning, removing
173:03
the upper crown class of trees. Selection
173:06
is what it means, you're selecting
173:08
specific trees to remove. Free thinning,
173:10
is a combination of pretty much all
173:12
these methods. And oftentimes you combine
173:16
row thinning with selection thinning,
173:18
where you give the operator a chance to
173:20
select poor-forming trees or unwanted
173:22
or inferior trees when they're doing the
173:24
rows too. They go through the rows and
173:27
then pick out the inferior trees that
173:28
are on the side of the the rows too. And
173:31
then pre-commercial thinning is usually
173:33
done at around twelve twelve years of
173:37
age your stand or so, somewhere around that
173:40
that timeframe. And most likely you're
173:42
not going to have any economic
173:44
doing a pre-commercial thinning, but this
173:45
just helps reduce some of that stand
173:47
density if there's too many trees
173:48
per acre out there. So when your trees are
173:53
in this thinning stage, it's usually
173:54
going to be your mid rotation release. So
173:57
you're doing that thinning to release
173:59
your pine trees even more, so they get
174:00
more sunlight, the crowns could expand a
174:03
little bit, and they can grow in diameter
174:05
a lot quicker. So if you're looking at
174:08
controlled vegetation at this time, it's
174:10
usually that first year after thinning
174:12
because you're opening up. So you're
174:13
going to be actually able to get through
174:15
your pine stand a lot easier, but not
174:17
within five because it's going to be too
174:19
long and competing vegetation is probably
174:20
going to get too large. And if you're
174:23
applying a herbicide at this time, you
174:26
have to make sure your trees aren't
174:28
impacted any way or stressed like a
174:30
drought or disease because the herbicide
174:32
could actually impact the trees then. And
174:36
it's not always needed to control
174:38
vegetation at this time, it's only if
174:39
it's competing with your pine trees, but
174:42
one way to get around this is to get on
174:45
a burn rotation that can control that
174:47
competing vegetation. So get on a burn
174:49
cycle to help mitigate that so you don't
174:52
have to apply herbicide as it's not
174:54
too common during the stage phase,
174:56
especially if you start getting on that
174:57
burn cycle. One option though too is you
175:02
can actually adapt forestry mulching
175:04
into your older stands, mid rotation
175:06
stands, to help clear up some of this
175:08
competing vegetation so you can manage
175:09
it more easily. Because if this competing
175:12
vegetation is getting quite large, you
175:13
can't be herbiciding, especially with
175:15
the backpack if the vegetations over
175:17
your head height, so you have to reduce
175:19
that vegetation. And forestry mulching is
175:22
one way to do that. It's going to mulch
175:24
everything up and then when it starts
175:25
regenerating, you come in there with
175:27
herbicide and you're able to control
175:29
then. And also again like I mentioned, get
175:32
on a burn schedule so you don't have to
175:34
do all this. Invasive plant control just
175:39
you got Chinese tallow tree here from
175:40
the picture cogon grass. They're not the
175:42
only ones, there's a wide range of
175:43
invasive plants throughout Alabama. So
175:47
you have to think about if there's
175:48
invasives on your property, how you're
175:50
managing them, when you're managing them,
175:52
and how to get rid of them. And invasives,
175:56
if you don't control them early,
175:57
they get out of hand, you're going to be
175:59
really in trouble and trying to
176:01
control that in your whole stand. So this
176:04
goes back to your initial site prep,
176:06
before you're planting your trees. You
176:08
want to start controlling them then. It's
176:10
not going to keep invasives out, but if
176:12
you start doing your herbicides, doing
176:14
your prescribed burning, you're going to
176:16
keep that vegetation down, keep your
176:17
stand open, and you're going to be able
176:19
to go in and spot spray invasive species
176:22
then. So if you keep these these stands
176:24
open and follow these management
176:25
guidelines, it's going to be a lot easier
176:27
to control if invasive plants start
176:28
popping up in your forest because it's
176:31
easy to go spot spray a couple couple
176:33
stems over here and there instead of having
176:35
a whole forest stand of invasive plants.
176:39
Livestock, I mentioned earlier, is an
176:42
option of reducing some competition, so
176:45
if you have access to goats especially,
176:47
or know some way to get that or some
176:49
crews that have them, and some way to get
176:52
temporary fencing put on your property,
176:54
goats are a good way to clear up the
176:56
land so you can actually go in and start
176:57
doing some of your timber stand
176:59
improvement type type operations, going
177:02
in there and doing hack and squirts and
177:04
cut stump treatments. Whereas these goats
177:06
weren't in here, it was too thick to even
177:08
walk through this area where the goats
177:09
are right now, but now it's cleared up,
177:11
you get in there with the chainsaw, with
177:13
a hatchet, and even do a basal bark
177:15
application right now on your thin back
177:17
thin bark trees. So just another option
177:20
to think about, if you had access to
177:21
livestock, this way you're not using as
177:24
much or as much money now, so you hope to
177:27
bring in a mulching crew, less herbicides.
177:30
So it's going to save money if you have
177:32
an option to go this type of route. Now
177:34
is this most effective way? No, but if you
177:37
don't want to use herbicide or use less
177:39
herbicides, that might be your option to
177:41
go. So I didn't talk too much about
177:44
hardwood stands, as this talks all on
177:47
pine trees. So you have to think though, if you
177:49
have hardwood stands within your
177:50
property, too, you don't want to apply all
177:53
these herbicides that I talked about
177:54
because herbicides are targeted to
177:56
broadleaf plants and hardwood trees are
177:58
broadleafs. So if you're applying
178:00
herbicides, you have to be very selective
178:02
of where you're spraying and then what
178:04
herbicides you’re using and the time of
178:06
year you're applying them. So if you have
178:08
hardwood stands, it's a whole other
178:10
another talk on itself, if we if you have
178:12
hardwoods, and want to manage those just
178:14
again feel free to reach out to your
178:16
Extension Office or myself and we can
178:18
point you in the right direction and
178:19
give you some good advice, and maybe even
178:21
some future webinars that'll be on
178:23
hardwood stands. So to conclude with this
178:29
this online webinar here. Again my name
178:32
is Richard Cristan and I’m the extension
178:34
specialist in forest operations at
178:36
Auburn University and the Alabama Cooperative
178:38
Extension system, so if you have any
178:40
concerns with forest operations, so
178:42
timber harvesting, site preparation, water
178:44
quality, or forestry best management
178:46
practices, just feel free to reach out to
178:48
me. My contact email is right there and
178:50
also best way to reach me is the either
178:52
email or cell phone, I’d like to thank you
178:54
for listening to this webinar. Thank you
179:01
for viewing our webinar. For more
179:03
Information, please visit our website at
179:05
WWW.aces.edu. Also, check out our Facebook page
179:11
search “aces forestry wildlife and
179:14
natural resources.” While you're there,
179:16
please like our page. For any specific
179:20
information on this webinar or for
179:23
continuing education hours, please
179:25
contact Ryan Mitchell at the email
179:27
provided below. Thank you.



