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Marjory: Welcome back to the HomeGrown Food Summit. This is Marjory Wildcraft, and 
today with me I’ve got Paul Wheaton.  

Paul is the creator and tyrannical ruler of the largest permaculture forum of the 
Internet. I’m serious. It’s over at www.permies.com. He’s been crowned the 
Duke of Permaculture and also referred to as the Bad Boy of Permaculture many 
times. That name is fairly well-deserved. He has released hundreds of podcasts 
and articles on many permaculture topics, ranging from eco building to frugality, 
to cast iron cookware, heating with rocket stoves, and chickens. He’s an 
advanced certified master gardener, a permaculture design guru, a farmer, a 
community leader, and a repository of well-researched opinions.  

His blunt style is not for the faint of heart. You are hereby warned that he has no 
problem using the full spectrum of the English language. Let’s say that. Although 
in this particular interview, he has been a good boy and not been too 
outrageous. He’s the kind of guy that you either love or you hate, and, to be 
honest with you, there does seem to be good populations in both of these 
camps.  

Let’s get started. This interview does run a little bit long. It’s why we’re having it 
at the end of the day. Paul starts off with some examples of what other 
permaculturists around the world are doing in crazy, dry land, Sonoran Desert, 
Sahara Desert, crazy, crazy dry places. Then also a whole list, a bevy of more 
techniques than you’re going to even want to think about for how you can do it 
and how permaculture uses and does water conservation.  

Let’s get started with Paul. Here we go.  

I’m going to welcome Paul in just a minute. I want to let you know, I actually got 
to visit Paul in his permaculture center in Montana. I went during a very 
reasonable, almost summer month. Paul, little known fact about Paul is he’s 
actually quite famous for being able to heat things very simply and easily with 
minimal, minimal amounts of fuel. He’s done a lot of work with the rocket mass 
heater. He’s in Montana right now, probably staying a lot warmer than the rest 
of us.  

Anyway, Paul, let me welcome you to the call. 

Paul: Thanks, Marjory. Can you hear my rocket mass heater going? 

Marjory: I do. That’s what that is? It kind of sounds like an old fashioned typewriter, but 
you’ve got one heating up your office right now while we’re doing this 
presentation, huh?  
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Paul: Right. Burning some of that crackling conifer wood. 

Marjory: Okay, so it’s not junk mail or government records? 

Paul: I do know that there is a guy who once heated his home all winter with nothing 
but junk mail. So it’s not too far away from reality that you suggest that. The 
funny thing is it’s a little bit of a challenge because when you go to start the fire 
it’s like newspaper, we don’t have much in the way of newspaper anymore 
thanks to the Internet.  

Marjory: Right. Yeah.  

Paul: We [crosstalk 00:03:15] … 

Marjory: We still have junk mail, though, right? 

Paul: Not that much. Not that much. What we do is … In fact, the supplier of most of 
our fire starter comes from Amazon.  

Marjory: Oh, yes.  

Paul: Those little boxes [crosstalk 00:03:30] … 

Marjory: Those little boxes. Yes, I hear you. I’m collecting a lot of that myself. Montana, 
other than being known for a freezing cold place, and you’ve got a lot of 
expertise in heat which we’re not going to get to in this presentation, it’s also a 
very dry state. You’re going to be talking today and giving us some information 
on how to grow things without irrigation. This is a topic that’s near and dear to 
my heart, living in another dry state also, in Texas.  

Paul: Yeah. We’re going to talk today about all kinds of techniques. Now, of course, 
the funny thing is usually, when I give this presentation, that we get hung up 
about halfway through and we have like an hour of people asking questions 
about hugelkultur. Since we don’t have this massive audience, just me and you, I 
think that this presentation might go by pretty quick.  

Marjory: [Inaudible 00:04:22]. Well, hugelkultur is definitely one of the techniques, but 
why don’t we get started? This first slide you’ve got here, let’s get this up. Where 
in the heck? There we go.  

Paul: There it is.  

Marjory: Permaculture instructors …  
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Paul: Are sweet, kind, generous, tactful, wise, soft-spoken, considerate, and all sorts of 
lovely, lovely things, and not today. Except for today.  

Marjory: I don't think any of those words have ever been used to describe you, Paul.  

Paul: I do believe … Putting this slide in here, I still get people who the instructors, 
permaculture instructors will continue to talk to me, so I just had to put it there. 
I’m a little baffled that a scroogey curmudgeon person like me is considered an 
authority on permaculture. How the hell did I get here? I have some philosophies 
that are different from the permaculture norm, but at the same time I’m used to 
taking on, I don't know, some of the less smooth topics or something.  

Anyway, other permaculture instructors are lovely, are really nice, nice people. 
When you watch/listen to this presentation, I hope that you don’t judge other 
permaculture people poorly. 

Marjory: Based on Paul. That’s a very good advice. 

Paul: This is 2010. Somebody posted this on their blog. I thought it was awesome. I 
thought it really drove the point home, “Paul Wheaton tolerates questions from 
the audience, mostly so he can do his part to let them know how utterly 
misinformed they are. It’s a thankless job, but someone has to do it.”  

Marjory: Oh, boy.  

Paul: I do feel like a lot of the weird things that I push eventually become part of the 
greater permaculture knowledge set, but in the beginning it’s a little bit poorly 
received, let’s say. 

Marjory: Well, let’s get started. I’m going to get this one up, “The Story of the Sahara.” 
Boy, talk about a place that’s going to need irrigation. Yeah.  

Paul: I’ve got a podcast that Owen Hablutzel, who took this picture, and I believe that 
… I want to say that one of those guys over there is Owen, but I think Owen’s 
actually holding the camera. He worked as a consultant in the Sahara. By the 
way, he points out that camel meat is actually delicious. Just as an FYI, in case 
you happened to be in the Sahara and it’s offered, try it.  

This is something that we take on. I mean, greening deserts is a big part of 
permaculture. Then, as we explore how do you create an oasis out of basically 
nothing in the middle of the Sahara, can we take those techniques and apply 
them to permaculture? Then, as we go through this presentation, there’s going 
to be a lot of these kinds of things that we’re going to take.  
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This image is shamelessly stolen from the Big Black Book. This is Bill Mollison’s 
book. It’s often referred to as the designer’s manual. I think this is like page four. 
It’s these three images. If you snap through the images, you get an idea of what 
is permaculture. Basically, permaculture has a lot more trees in the system. 
What we do is we try to replace machinery and petroleum with people and just a 
different set of techniques.  

Then, by using these techniques, moving away from a monoculture, then we 
have more diversity and less need for irrigation, because monocultures are very 
rare in nature. These are happening in just these very specific spots where 
everything is just right, or most lands grow in a polyculture and they depended 
on growing in a polyculture. Our monocrop systems kind of destroy all 
polycultures.  

Marjory: Here’s your next one, with the birth of irrigation. Where are we going with this 
one? 

Paul: How does this all start? Where did permaculture or where did irrigation come 
from? This is something that is entirely made up. Mr. Rogers’ land of make-
believe. I really like that guy, when I was a little kid, telling me I can make up 
anything I want, so here’s something I’m making up. There was an era where 
people didn’t do any kind of gardening, any kind of agriculture, really. There was 
no such thing as a monocrop.  

There was a kind of agriculture where people would encourage certain plants to 
grow where they’re currently growing. Then there got to be this thing of, “You 
know what? I’m going to take the seeds from this plant and rather than me 
wandering off into the jungle or the woods or the savannah, wherever I’m at, 
wandering out there to go get my food and bring it back here or go get it, leave it 
out there, whatever, I’m going to plant these seeds right next to my house. I 
want to plant them really close by so I don’t have to walk as far.”  

Then you get this point where the plant is clearly sad. It clearly needs water. It’s 
not working out here. Then you go and you get a bucket and you bring the 
bucket of water. You pour the bucket of water on the plant and the plant does 
well. This, I believe, is the birth of irrigation. What happens is, is that as you 
irrigate, you wash away a lot of the organic matter from the soil. Then the plant 
that you planted there is kind of taking a lot of the organic matter out of the soil. 
There’s a lot going on in the soil there. The soil becomes less soil-esque. It starts 
to turn into more of a dirt in time. The next thing you know, you can’t really 
grow plants there.  

What they found is that they can go out there and cut down trees. It’s like, 
“Here’s a bunch of trees. They don’t provide any food, so I’m going to cut down 
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these trees.” It turns out that the soil under the trees is great for these seeds, 
and it’s not too far away. Then they repeat this whole thing with the irrigation 
over and over and over again. Then there’s getting to be fewer and fewer trees. 
The gardens and stuff are moving farther and farther away and is becoming 
more [inaudible 00:11:18].  

Now they’re to the point where it’s like the food is farther away then it used to 
be than when they just walked out into the wild to get their food. It’s like, “Well, 
rather than doing this,” this is where permaculture comes in, “what can we do to 
build up that food-forest ecosystem close to the house so it has even more food 
than what’s out in the wild, but it’s close by?” That’s a big part of where we go.  

All right. How did tomatoes survive thousands of years without our help? I mean, 
I think that this is one of those self-evident kind of things. The fact that the plant 
exists at all is evidence that somewhere in the world this plant reproduces on its 
own. I mean, there’s only one exception that I know of, and that’s corn. I think 
corn is the only species that is entirely dependent on human beings. If there 
were no human beings, there would be no corn. I think every other species 
managed to be here on its own. It’s just a matter of we bred it to be sweeter or 
something like that. The actual plant itself was always there.  

Marjory: I would say that the ancestors of most of our garden vegetables were wild and 
can survive on their own, but I think I would say that most garden vegetables 
cannot survive without human help. Broccoli has been completely bred to 
produce that flower and it has completely sacrificed other qualities in terms of 
bitterness or toxins in order to defend itself. I think most of our garden 
vegetables is that way. In fact, I think that’s the biggest problem with gardening 
is it needs a lot of human intervention.  

Paul: I think permaculture is going to be this whole thing of like, “Okay …” In fact I’m 
going to just state it as an absolute. I believe that if you put together a good 
permaculture system, then you won’t have to irrigate, you won’t have to 
fertilize, you won’t have to worry about pests, and, along the lines of what we’re 
just talking about, you won’t even have to plant seeds.  

Marjory: That’s definitely the ideal to move toward. These systems that we’re going to be 
talking about are going to be systems that don’t need irrigation or fertilizer or 
other things, and that’s what you’re moving toward? 

Paul: Right. For this presentation, we’re just focusing on the water aspect. I think this 
is a huge one for every gardener. I mean, every gardener that’s not permaculture 
gardener is probably going out there and you’re watering your garden possibly 
daily. Some gardeners might even run their water more often than daily. It’s 
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pretty evident that if you skip a day, your whole garden might die, or you have 
blossom end rot on all of your tomatoes.  

This takes us back to this particular slide. I think that the tomato is kind of the 
quintessential plant in the world of gardening. It’s our poster child plant … 

Marjory: Well, it certainly … Yeah. By all kinds of surveys, it’s definitely the most popular 
vegetable to grow in a garden. Hands down …  

Paul: Much like what you were saying about broccoli, I mean, the tomatoes that you 
get at the store are a variety of tomato that’s not based on what tastes best but 
what has the best shelf life.  

Marjory: Yeah.  

Paul: When you grow a tomato that’s based on flavor, it tends to not have a very good 
shelf life and so the flavor’s much better. It’s this amazing plant where if you 
grow it in the garden, you start getting this idea of, “Oh, yeah. It’s a fruit.” 

Marjory: Yeah, it is.  

Paul: Is it a fruit or a vegetable? The stuff from the store, okay, I could see how people 
would think that that’s a vegetable, but then the stuff that you harvest in your 
garden, that’s like, “Oh, man. That is so a fruit,” because of the flavor.  

Now, taking a good, close look at this plant, then there’s a couple of important 
thing. One is is that the plant didn’t come from someplace. It was able to survive 
year after year after year without any human intervention whatsoever. 
Someplace, it would seed itself through some mechanism. Then [Johnny 
00:16:01] selected seeds, had a variety called Matt’s wild cherry, and so there is 
a dude named Matt. He went out for a stroll in Mexico and he found this tomato 
plant growing wild in very desert-ish conditions. In fact, I think the spot where he 
found it was technically a desert.  

He’s in the middle of this desert and here’s this tomato plant growing. It’s like, 
“How is that possible? Doesn’t that tomato plant know that it needs to have 
somebody water it? How rude of it to grow there without anybody’s watering it, 
or permission. This certainly cannot be.” In permaculture, we go back to talking 
about observation. You see this plant growing out in the desert, and then you 
think, “Well, then if a tomato plant can grow in the desert, why will it die or get 
blossom end rot if I grow it in my garden and I skip watering it one day?” It’s like 
okay, let’s observe this and figure this out and make a great solution.  
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The key is like let’s think about Matt’s wild cherry tomato. The tomato plant 
would reseed itself so that it would drop a tomato on the soil. Then, that tomato 
had seeds in it, it would rot and spoil, maybe even make a magical trip through 
some animal. In the end, it would pop up another tomato plant somewhere else 
from those seeds. Then, that tomato plant would get by just fine without 
anybody caring for it. How do we duplicate that in our gardens? 

Marjory: Okay. Yeah, let’s get on to some of that. How do we get started? Shall I move to 
the next slide then?  

Paul: We see water sensitive plants in nature all the time, in riparian areas or an oasis. 
Or certain times of course you’ll go walking through the forest and it’s like all 
these species that tolerate dry. Then you’ll come across this patch at the middle 
of nowhere, and for no good reason here’s a bunch of plants that are water-
loving, thirsty plants, growing in the middle of nowhere. Again, observe. It’s like, 
“Well, I’ve got this garden space that’s dry. I’d like to have these water-loving 
plants growing in my garden space, but I don’t like watering. How do I do that?”  

Another great example is a lone tree in a dry field, surrounded by grass. Then the 
side that is not necessarily covered by the tree, but you’ll be able to see that this 
lone tree, even though the tree is like a tall, straight conifer or something like 
that, that the tree has got a few branches low down. Then so all of the stuff 
that’s like 100 feet away from the tree is brown grass, so it’s dormant, but the 
stuff near the tree is green.  

You’ll be thinking, “Isn’t the tree competing with all the grass right there? Why is 
the grass near the tree green? There aren’t a lot of branches low down. It’s not 
like it’s in the shade. It’s not like shade’s playing a role here. What’s playing a 
role? What’s making the difference?” We’re going to get to that one in a 
moment, too, but let’s just note that this happens, that this is going on. Okay, 
next slide.  

Marjory: Okay, here we go.  

Paul: All right. Taking this further, there’s evidence of some of our most brilliant 
people in the world, in the world of permaculture, taking these observations and 
exercising them on land and doing amazing things. This information is spread all 
over YouTube, all over lots of different places. It’s very easy to be able to find 
this stuff.  

Sepp Holzer, he’s got this project in Spain where it was kind of like … In fact, it 
was this desert with sand, but there were these oak trees. It’s like, “Well, how 
does an oak tree grow in this sandy desert?” The key is sandy desert, a couple of 
oak trees that were dying … All the oak trees were dying. There was only a few 
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left. He came in and he did stuff in such a way that it brought back lakes. There 
was nothing there. There was no water. Just out of what was there, lakes. There 
are now lakes. It’s not like they poked a hole in the ground and pumped water 
up to fill the lakes. No. It’s using the natural moisture in the area. He brought 
back the lakes and then he brought back the oak trees. He brought back all kinds 
of species. They even had an unirrigated garden there.  

There’s one fascinating experiment that he did. He put in hugelkultur beds, but 
there are a lot of people observing what he was doing that were supposed to be 
his peers. It was a project where it’s like, “We need a reverse desertification. 
Let’s bring in the 20 biggest experts in the world and give each of the experts a 
patch of land to demonstrate reverse desertification.” Apparently, the other 19 
people thought Sepp was crazy. Sepp’s project was the only one that sounds like 
that that worked, but these other 19 people kept trying to point out that Sepp’s 
wasting his time.  

One of the things he did is he built these hugelkultur beds. People insisted that it 
had to be irrigated, so he set up a test. One was irrigated and one was not. For 
the first year, they both did the same. The irrigated and the unirrigated produced 
the same stuff. On the second year, they took away the irrigation from the 
second one because obviously it doesn’t work, and then of course everything 
died. That’s because the root systems on those plants were short. They were 
used to getting lots and lots of water near the surface, so they never shot down 
deep, deep, deep roots. Once the water was gone, then they died. 

This is actually a pretty common thing for people that have yards. If you’ve got a 
yard and you’ve never watered it and your grass turns brown and dormant in the 
summertime. You’ve got a bunch of trees out in your yard, stuff like that, they all 
get by. Then it’s like, okay, so everything there has a certain kind of root system. 
Then what some people do is like, “Okay, now I’m going to water my lawn a lot,” 
or, “I’m going to water my trees a lot.”  

What’ll oftentimes happen is that they will water, water, water. Everything turns 
green and lush. Then the next year maybe they sell the property or they move or 
something and then all the watering stops. Then all the trees die. This is a very 
common phenomenon. What it is, is that a lot of trees will have a taproot, but if 
they’re getting plenty of water from the surface, then they don’t put the energy 
to the taproot anymore and the taproot kind of sloughs off.  

Marjory: Okay, so one point you’re making is that you can actually train plants to be able 
to withstand less water? 

Paul: Right. I kind of refer to it as putting the plant through plant boot camp. Now the 
plant has an elaborate, massive root system and it’s able to get most of its water 
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on its own. Of course, if you try to grow a plant in dirt or cement, then the boot 
camp is going to always end up in the death of the plant, which is not our goal.  

Marjory: Yeah, so there’s a balance there of keeping the plant alive and encouraging it to 
grow a deep root and yet not over pampering it? 

Paul: Yes. You’ve got to find that road in between. Moving it along with this list, Sepp 
Holtzer has this place in Austria and how he has a couple of different places, but 
there’s lots of DVDs. There’s like, I don't know, six or seven DVDs out there that 
all show Sepp Holtzer’s place in Austria where he basically had this conifer forest 
that was not a farm. Then he transformed it into a farm. He went from a bunch 
of trees that can tolerate 12 or 13 inches of rain a year. Now there’s all these 
trees growing, this big jungle of trees, including a lot of trees that demand having 
a lot more moisture per year. It has to do with applying a variety of techniques to 
the land to hold water better.  

Then there’s a bunch of YouTube videos with Geoff Lawton. We’re going to see 
some clips from that here in a moment, in Jordan. Of course, Jordan’s quite 
deserty.  

Willie Smits in Borneo. Now, I kind of think that of all the permaculture people in 
the world, right now Willie Smits might very well … I mean, I used to always say it 
was Sepp Holzer, but right now I’ve got to think like, “Boy, Sepp Holzer or Willie 
Smits?” He’s got stuff on such a massive scale and he’s majoring things so 
thoroughly that he’s got this area where it was desertified. They ripped out the 
jungle that was there and it just became this big patch of desert and there are all 
sorts of problems. Then he went in there and then introduced permaculture and 
he was able to increase the rainfall in the area by 20% in three years. We’ll have 
more on that in a moment. Being able to manage all that, though, I think it’s just 
profoundly awesome.  

Then we’ve got Bill Mollison, the founder of permaculture. There is this amazing 
story, which I’ve verified with Geoff Lawton. In this story, Bill Mollison is hired by 
this town. It’s a desert town and apparently the town is like the population is 
dropping dramatically. Nothing will grow there and things are just miserable. 
They hired Bill Mollison as a consultant to come and try to turn the town into an 
oasis in the middle of this desert. He does, and then the town is very happy. Only 
years pass and then they hate his guts. That’s because one of the species that he 
used is the honey locust tree, a thornless honey locust, which had babies. The 
babies are not necessarily true to parent. Since it’s a thornless honey locust, then 
that implies that the babies might possibly have … 

Marjory: Thorns. 
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Paul: … thorns. 

Marjory: Yeah, because often the thornless are just grafted on. Right. The seeds of a 
grafted tree will often be bear true to the root of the tree, which was probably a 
thorny root. Yeah. 

Paul: Now, have you ever seen the thorns on a honey locust with thorns? 

Marjory: I think only the jujube tree is probably worse. Yeah. That’s a pretty wicked tree. 

Paul: These thorns are three inches long and the farmers used to use these thorns of 
the honey locust tree as a substitute for nails. They are amazing, but at the same 
time scary. People in this town that the honey locust tree is just went bonkers in 
this town. Of course, now it’s an oasis. It’s packed full of trees and all kinds of 
other stuff can grow there. Things are so dramatically improved. However, now 
they’ve got mountains, mountains and mountains of these honey locust trees 
and they are sick to death of the thorns. Be careful what you wish for, I suppose. 
Now, you’ve got your oasis, but yeah.  

In this picture, we’re looking at one of Geoff Lawton’s YouTube videos. Do you 
get the impression that it might be dry there? Here’s a funny thing. When I go 
around, I travel around the United States and I speak on these topics, I will get 
people that will say, “Paul, where do you live?” “Oh, I live in Missoula, 
Montana.” “Well here, in Los Angeles, California, then we have it much worse 
than you have it in Missoula. Therefore, whatever you are saying is just crazy talk 
and won’t work here. Because whatever you’ve got going in Missoula is clearly 
better.”  

I just love this picture because what we can do is we can point at it and we can 
say, “Okay, how does this look compared to, I don't know, Los Angeles, 
California? Is Los Angeles greener and lusher, or drier than this? Because we’re 
going to use these techniques here.” We’ve got a bunch of pictures that are like 
this. The key is that …. including the Sahara picture, too. I mean, it’s like these 
are some seriously dry places. This is where we’re using these techniques and 
having amazing success. Once again, do you think all of these pictures look a 
little on the dry side?  

Marjory: Very much so, yeah.  

Paul: Next slide.  

Marjory: Oh, yeah. Now, is that Geoff? 

Paul: That’s Geoff. 
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Marjory: I have never seen him with his hair combed like that.  

Paul: You’re used to looking at him with the rock and roll hairstyle?  

Marjory: Geoff is doing a presentation also, by the way. Yeah. You can catch Geoff. Yes. 
Anyway, I’ve just dropped that in there, but keep going, Paul. 

Paul: Geoff is awesome. He is the crowned prince of permaculture. Whenever we have 
a question about, “Well, what about when people say this about permaculture?” 
Well, we turn to Geoff for the final word. Geoff, Geoff is great. Geoff’s been 
doing so much amazing stuff. If you look at the background, you can see. This is a 
project where Geoff was hired to come in and so then he did the permaculture 
thing and he got systems started. Like so many permaculture consultants, it’s like 
you come in, you spend two weeks there doing stuff, and then you’re off to your 
next project.  

Marjory: Oops.  

Paul: It helps to get things started. Then, here he is, seven years later, and it turns out 
this particular property got sold about two years after Geoff left, and then it got 
sold again about two years after that. Now the current owners have no idea why 
there’s a bunch of trees and stuff growing here. They’re just, “There’s all this 
stuff growing here.” To them it’s just like, “Oh, it’s a fluke.”  

Geoff came by and then he shot this bit of video showing how it progressed 
without anybody doing anything more to the land. Granted, if somebody 
nurtured this more, I think it would be far more profound. What the people did, 
if you go the next slide, they ran a lot of goats in there and then anything that 
was goat height or lower …  

Marjory: Oh, yeah. 

Paul: … got consumed. It’s not the best technique, but the important thing is is that in 
such an incredibly hot, dry area, this oasis is still standing. Next slide.  

Marjory: Willie Smits. Okay. There looks like a pretty harsh landscape. 

Paul: Willie Smits. Boy, if I had to pick between Willie Smits and Geoff Lawton, that is a 
hard pick. Each of them are doing such amazing … 

Marjory: What is that arrow pointing to on this slide? Why are we looking at that? 

Paul: Hey, I’m pretty sure that the arrow is pointing to a building, and we’re going to 
look at the building again in a moment. The idea is, is that this is an area. You can 
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see there’s not a lot of trees. When trees do grow, they don’t do very well. It’s 
like this is also on a subtropical area. It might even be a tropical area. Basically, it 
was in an area where the way that you get around is with big boats. The big 
boats need to have masts and wood. This area, what was all the woods that was 
growing here was cut down and taken to build boats about a hundred years ago 
and it just didn’t grow back. 

Marjory: Well, there’s desertification right there in the photo, isn’t that then?  

Paul: Yeah, and the water went all nasty and the people there basically suffered and 
dwindled. Then Willie Smits shows up and he uses permaculture techniques to 
reintroduced trees and get things going again. He, I believe on this particular 
project, set the local people up with 1,500 jobs, not working for him, but working 
for themselves within this new … you can call it a jungle that he’s created. Go 
ahead and go to the next slide.  

Marjory: Oops. This one, then? 

Paul: Right. Then you can see how the jungle stuff is starting to return after a couple of 
years. This is the one where it’s like the rainfall has been improved by 25% and 
there’s … 

Marjory: Is this a high altitude shot of the same land that we had been looking at just in 
the previous slide?  

Paul: Yes. 

Marjory: Yeah. Wow. 

Paul: Yes, it is. Yeah. This is Borneo. Then you go to the next slide. This is the structure 
that was being pointed to. That, I believe that what you see the roof there, that 
roof is over the second story.  

Marjory: Yeah. 

Paul: There’s a thing in the middle that’s the third story, and then below that is the 
second story and below that is the first story. 

Marjory: Do you know what kind of rainfall they got in Borneo prior or even at any point 
in this process? I mean, that seems to me that’s right by the ocean. 

Paul: That is a great question, to which I do not know the answer. You are the first 
person to have ever asked that question. Willie Smits actually came here to my 
place a few months ago for a rocket mass heater workshop. I should have asked 
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him that, but I grilled him on so many different topics about all of these projects. 
It’s like this project here is like so five years ago or something. He’s onto so much 
bigger projects and so much more astounding, phenomenal things. This guy, not 
only is his work genius and brilliant and it just goes on and on forever, and what 
a … unlike me, what a lovely, lovely man. 

Marjory: Is he nice? 

Paul: Oh, he is. He came to this workshop, like in an hour he memorized everybody’s 
name, and I’m sorry, I can’t remember anybody’s name. He speaks 40 languages.  

Marjory: Oh, my gosh.  

Paul: Forty! 

Marjory: Yeah. 

Paul: Anyway, I could spend hours going on about what an amazing man this guy is, 
but let’s move on.  

Marjory: Okay. Owen. 

Paul: We’re back to Owen. This is a project that Owen did in Southwestern New 
Mexico. Here’s the important thing. When Owen arrived, it was the picture on 
the left. Then Owen used a single technique for broad acre permaculture, and 
then the result is on the right. It’s taken about the same time, like almost one 
year later. I really love this picture.  

Marjory: In just one year? That’s very impressive. 

Paul: Of course, now no seeds were planted whatsoever. None. The stuff on the right, 
that’s all weeds. A lot of people look at this picture and say, “Well, what’s the 
point? It’s just growing a bunch of weeds. What good is this?” 

Marjory: Weeds are great cover crops.  

Paul: That’s exactly my point. It’s like what I see in this picture is what you can do with 
this single technique. 

Marjory: Exactly. 

Paul: He could have gone and planted something, some other crop in there, but this is 
just showing how he changed a wasteland into land that could grow something. 
Because on the land on the left you think, “I’m going to plant stuff,” and then 
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you get there and it’s like clearly nothing will grow. Not even weeds will grow 
here. Then on the one on the right you think, “Oh, yeah. I can plant a garden 
there or something.” I mean, clearly the land will support all kinds of things. Of 
course, this is without any irrigation whatsoever. It’s an indicator of what 
permaculture can do. Okay, next slide. 

Marjory: Okay.  

Paul: All right. 

Marjory: Yeah. That was my next question. How did Owen do it? Good. We’ve got the 
“how” coming up. Thank you. 

Paul: Well, that particular slide, the last slide we looked at, that was actually done 
using a keyline system and you’ll see … 

Marjory: Keyline farming. 

Paul: … it’s on this list. This is the big list. Note that the first item on the list is 
hugelkultur. Now, the great thing about hugelkultur is it’s the easiest thing of the 
list to wrap your head around. What I want to do is take a moment and let’s go 
explore hugelkultur. A slide comes up again later, so we’ll come back to the slide 
and cover all the other things. For now, hugelkultur is soil on wood. That’s all it 
is. That comes from a German word, which actually means basically the same 
thing as raised bed. Here in the United States, it’s evolved to have this deeper 
meaning where it’s wood inside of it.  

Go ahead and go to the next slide and we’ll start to see hugelkultur in action. 
This is a hugelkultur bed that I built I think in 2005. This is my very first 
hugelkultur attempt. Wow, 10 years ago. Boy, this is a while. 

Marjory: I see you’ve got … We’re going to go on to these next slides. Just to point out 
here that there’s logs here being piled up and then the soil being dumped on top 
of it.  

Paul: That’s all that it is. What happens … Here’s an image that I paid an actual artist to 
draw to help me convey what’s in my head to others. Then when Sepp Holzer 
looks at this image, he says, “Too much wood,” and he’s right. It’s almost 
impossible to get that much wood in a hugelkultur bed. I should probably update 
these images, but I haven’t. The key is that you just bury a bunch of wood. Then, 
as the wood rots, we go to the next slide, then it shows the wood starting to rot. 
Then in the next slide, it rots more. Then, as the wood rots, then it becomes a 
sponge for water. Now, it also becomes parking places for nutrients and all kinds 
… I mean, the advantages are immense. 
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Marjory: Paul, is that tree planted just next to the hugelkultur bed and the hugelkultur 
bed is holding and nurturing the tree, or is the tree planted into that mound? 

Paul: I’m going to answer your question with yes. I mean, the important thing with 
hugelkultur, I believe, is that you’re going to plant … some things you’re going to 
plant on the top of the bed, some things you’re going to plant on the side of the 
bed, and some things you’re going to plant next to the bed. In the world of 
polyculture, then I think that Sepp Holzer has this beautiful technique where he 
just mixed his seeds up and then he does this fling and kick thing, where he flings 
the seeds and he kicks dirt on top of the seeds. It’s like, “Good luck, seeds. You’re 
on your own. That was it. That’s all you get from me.”  

Then, the seeds that do great with really dry stuff tend to do good on the top of 
the hugelkultur bed. The seeds that need a lot more moisture tend to be at the 
bottom of the bed, like right next to the bed. When it rains, then the water runs 
off the top rather quickly and then runs down to the bottom towards the edge. 
Then the stuff that’s very thirsty, needs lots of water, tends to just accumulate 
along the bottom edge. Then the plants that can do better are the top edge, and 
the ones in between are in between.  

There’s far more to it than that. I could speak for 10 hours on all of the intricacies 
of hugelkultur, but we’re going to try and limit this to just irrigation. How do you 
replace irrigation with permaculture? This is one technique. The important thing 
is, is that as that would rot, it becomes something like a sponge. Then your 
winter and spring rainfall gets soaked up by the sponge. Then, whatever plants 
you have, like let’s say you have a tomato plant growing on the tippy top, then 
that tomato plant, which is a desert plant, will put amazing roots down inside of 
the hugelkultur bed.  

When the plant is only like eight inches tall, like a tomato plant is just eight 
inches tall, its roots might go down 10, 12 feet, possibly. The roots aren’t so big, 
but they start to go down a fair amount and then it’s able to get the water that it 
needs. Then as time passes, the roots go deeper and wider. It extends its 
network out to get more and more and more of that water from all that sponge 
that’s been left behind.  

Basically, if you build a hugelkultur bed, and this is a rough thing. It’s going to 
depend on many, many other factors, like what kind of wood, whereabouts are 
you, et cetera, et cetera, et cetera. As a general rule of thumb, if you build a 
hugelkultur bed six feet tall or taller, that you won’t need to irrigate anymore. 
You can have your full garden growing on a hugelkultur bed and you don’t have 
to irrigate it.  

Marjory: It’s got to be six feet tall or …? 
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Paul: That’s a general rule of thumb. Now, I mean, of course nature and biology and all 
of our sciences and everything, we try to understand these things and we’ve only 
scratched the surface. There’s so much going on that I cannot make this an 
absolute statement, but as a general rule of thumb, yes. For example, if you try 
to do hugelkultur in a tropical area, it will totally work exactly as I described. 
However, your hugelkultur bed will probably be gone in a year or two. That has 
to do with the soils in these very warm climates tend to turn to dirt very quickly. 
I’ve heard stories of like an animal comes along and poops on the ground. Within 
48 hours it’s gone. It’s because the organisms of the soil have totally consumed 
it.  

Marjory: There’s so much. I had built a hugelkultur bed here, and I’m in Central Texas, for 
those that are listening. It was 4 feet deep, 20 feet wide and 60 feet long. I was 
very excited. It turns out we have some very, very dry, dry summers here in 
Texas. I found that we did need to irrigate. I remember talking to you about this 
and you were saying, “Nope. It’s got to be six feet.” I know other people in 
Central Texas that have built these and I don't think anybody’s built it quite to 
that depth. Other people said, “No, the hugelkultur does not work here.” It 
sounds like, from what you’re saying, that you really do need this mass, a critical 
mass to make it happen. 

Paul: There’s a critical mass. Then, of course, you are in a warmer climate where it 
doesn’t work as well. 

Marjory: Right. 

Paul: Here in Montana, oh, this is the dreamy, fantastic stuff. However, in Texas, this 
does work really well, but the trick is coming up with that much organic matter. 
Then, of course, in Texas, I would imagine that whereas here you might get a 
hugelkultur bed possibly last 30 years, that where you are, if we were to make 
the exact same bed with the exact same materials and everything is exactly the 
same, it would probably last only eight years. 

Marjory: Right, because just it’s so much warmer. We have so much more bacterial and 
decomposition forces happening. 

Paul: Exactly. Now, a lot of people …  

Marjory: Now, I will say for that bed, though, it was amazingly fertile. We produced a lot. 
It did require less water. I felt that it was a worthwhile thing to do overall. Yeah, 
but we were not able to get through with no irrigation. Overall, it was a much 
better thing to do. We’d had a big fire a couple of years ago, so we had a lot of … 
and we’ve also had a severe drought, so we had a lot of dead wood that was 
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available. What would you say to somebody in Arizona? There’s hardly any wood 
there. I guess this wouldn’t really be a technique for that. 

Paul: This is a technique that works universally. I mean, it has been used in the Sahara 
Desert. It’s just a great success. It’s just that when you get to those places where 
it’s so incredibly warm, hot and dry, then it’s like there’s a downside. That’s that 
it will disappear quickly.  

That’s why also, Geoff Lawton, he’s such a powerful advocate of swales. You’re 
adding texture to the landscape and you’ll add a lot of organic matter as you go, 
and you’ll try to … When you’re a tropical area, your organic matter is in the 
living plant. The trees and the shrubs, that’s all your organic matter. Then 
polyculture plays a much larger role at that point. It’s like the way you go about 
greening the desert is usually different. I mean, a lot of it is how can I get what 
I’m looking for and be as lazy as I really am?  

Marjory: Yes. I like that one. 

Paul: A lot of people are these powerful, powerful advocates of biochar. I’ve got to 
say, biochar is the most amazing, awesome thing in a tropical climate. Here in 
Montana, it’s like you do a lot of work to get any benefit from biochar. 
Hugelkultur is far easier and hugelkultur works so much better than biochar. 
Biochar seems pretty silly. On the other hand, if you’re in a tropical area, biochar 
does magical, amazing things that last 500 years.  

Marjory: Is that because the biochar leaves a lot more structure for the bacterial and fungi 
and growth or life that lives better in a tropical environment than it would in a 
colder environment? Is it just because of the structure it provides for the life? Is 
that what you …?  

Paul: Biochar is going to provide essentially the same thing that the hugelkultur is 
going to provide, only it won’t succumb to the bacteria breaking it down, 
reducing it to nothing. Or the bacteria, the fungi, the everything, the microbials 
in the soil, breaking it all down. Biochar is going to produce only a little bit. You 
don’t want to get too carried away using biochar, but a little bit goes a long way. 
The biochar will provide a place to buffer water, much like hugelkultur. It will 
provide parking spaces for nutrients, much like hugelkultur will. Of course, the 
process you have to go through to get biochar in the soil …  

Marjory: There’s the … 

Paul: … is rather significant. Whereas with hugelkultur, it’s like you take the wood, you 
stick it on the ground, and you cover it with soil and you go have lemonade. It’s 
like it’s a much simpler, simpler process. Then here, in a cold climate like 
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Montana, then it’s like your efforts will last probably the rest of your life. If 
you’re in Costa Rica, your efforts will last two years. It’s like …  

Marjory: We might want to use another system in … Well, Costa Rica, you’re not going to 
need to worry about irrigation. Actually, I’ve traveled to Costa Rica and I was 
surprised to see greenhouses there. I asked them what they were for and they 
said to keep the water off the plants.  

Oops. Looks like this image is not showing, but let’s see what we got here. Oh, 
here’s another hugelkultur. This is also in Montana? 

Paul: This is actually in Missoula. 

Marjory: In Missoula?  

Paul: I wish I would have taken this picture differently, but this picture is taken in July. 
These are all water-loving species that you see behind this guy. Around this area 
where this picture was taken, everything is brown and dormant. It looks like a 
wasteland. I think that the key is …  

Marjory: This is just another great example of what hugelkultur can do. 

Paul: Yes. Yes, yes. This guy, he was like he doesn’t like the word “hugelkultur.” He 
doesn’t like German words, apparently. I have a whole video of this guy on 
YouTube. Basically what he did is that he’s like, “Oh, I was working on this job. I 
had this extra slash, so I just piled it up there. Then we got this other job and I 
had all this extra soil and I didn't know what to do with it, so I ended up just 
piling it on top of the slash. Then I had these plants from another job and we 
didn’t use them, and so I just stuck them into that soil and thought I’d get back 
to them and I forgot. Now I’ve got this big jungle.”  

Marjory: Accidental hugelkultur.  

Paul: Yeah. It’s was like, “Well, how often have you watered this?” “I haven’t watered 
it. This has been a jungle all by itself.”  

Marjory: What is your rainfall? What’s a typical monthly rainfall in the summer there in 
Missoula?  

Paul: In Missoula, first of all, the annual precip is 13 inches. 

Marjory: Ouch. Yeah. 
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Paul: Mountain desert. Then, the summer of course is very, very dry. Although we do 
have a little bit of rainfall in August, and June is often a pretty wet month. It’s 
like it’s weird. It’s like suddenly July hits and there’s nothing. 

Marjory: This did really well. It got charged up in June and then it did really well through 
July and August and …  

Paul: Of course, we turned and looked at all of the other stuff in the area, it’s all 
brown and dormant because there’s nothing in the soil. The soil is pretty much 
dirt everywhere else. This guy is actually in a relatively urban/suburban area and 
so it’s a bunch of people’s lawns and stuff. The only things that are green are 
where people are currently watering their lawn and in Missoula a lot of people 
don’t water their lawns. It’s a desert. 

Marjory: We’re talking about hugelkultur is a big way to make a water sponge? 

Paul: Yes, exactly. All right. Now, we’re moving on down the list and so we’re leaving 
hugelkultur behind. 

Marjory: Okay. We go through our list quickly. Okay, yes. Hugelkultur, polyculture. 

Paul: There’s the big list. Now, we’re looking at polyculture. This is a picture of a 
Bunny-Luv carrot. I’m sure if you go to the organic grocery store then there’s 
organic carrots by Bunny-Luv. This is one of their fields. 

Marjory: Oh, yeah. Okay. I recognize it right now. Yeah. 

Paul: This is organic. This is an organic monocrop of carrots. I just love this picture. I 
want to thank Marisha Auerbach for sharing this picture with me that she took.  

Marjory: Where is that? That’s in …? 

Paul: That’s a great question, and no one’s ever asked me that before, either. Damn, 
you’re good. Wow.  

Marjory: They must … 

Paul: You have the most tough questions. 

Marjory: They must be irrigating that, because everything else around it is not green, so. 

Paul: Oh, yes. I agree. They most likely are irrigating that. Without knowing more, I’m 
just going to assume that they’re irrigating. I mean, it’s a monocrop. 
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Marjory: Uh-huh (affirmative). Yeah.  

Paul: Now, this is where we’re at. We’re monoculture versus polyculture. This is what 
this slide is all about. It’s all about the polyculture. Where are you going? Come 
back. Come back.  

Marjory: Wait a minute. Yeah. Let me see here.  

Paul: I’ve got things to say about these carrots.  

Marjory: Okay, okay. 

Paul: Okay. This comes back to that whole thing where I was talking earlier about that 
tree and the grass around the tree is green while the grass far away from the 
tree is brown and dormant. With a carrot, every carrot that grows, it has a bit of 
a taproot.  

Marjory: That’s kind of the point of carrots, isn’t it?  

Paul: Yeah. It’s not a huge taproot, but it is a taproot. A great thing about a taproot is 
that it can go down much deeper than the roots of plants that don’t have a 
taproot. Here’s the important thing, though, about polyculture. Every plant 
needs stuff. We’ve narrowed this down to like, okay. Well, some of these things 
we figured out. I think it’s important to point out that when it comes to human 
nutrition, we all have brains. We all have voices. We all have the ability to 
communicate. We still haven’t quite ironed out what is the ultimate diet for a 
human being. Yet, we’re going to turn to a carrot and we have even less 
information about what is the ultimate diet for a carrot.  

We have learned some things. In this field, they’re probably applying a variety of 
fertilizers for this field, as well as water to get something that resembles a carrot 
and that something that they can take to market and sell and it has certain 
carrot properties. I was like, “Okay, we’re good. We’ve got it figured out. We’re 
doing good enough.” Now, we go back to the idea that carrot has needs, but at 
the same time the carrot has exudates. In other words, it exudes stuff out of its 
roots. You could think of this as carrot poop. What do carrots poop? They take 
certain things in and they exude certain things out. 

Marjory: Carbon dioxide or oxygen? I’m sorry, oxygen?  

Paul: Well, I mean, of course, all plants will take in some gases and create plant from 
those gases. Then they do the whole photosynthesis thing and stuff like that. At 
the moment, I’m thinking more about micronutrients. For example, nitrogen 
would be one. Carrots don’t take up very much nitrogen, but they take up a little 
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bit. Then there’s going to be other things that are going to be in the realm of, 
say, calcium or boron or phosphorus, et cetera. There’s a bunch of other 
micronutrients that the carrot’s going to take in. These are things that we’ve 
managed to find out about.  

It’s funny because over the last 20 years or so, we’ve found that there’s a bunch 
of other things that carrots need that we didn’t know about before. Then when 
you think about them, you project it to the future it’s like there’s going to be 
stuff that carrots need that we don’t know about yet. It’s like, well, how did they 
get what they needed before we came along? I mean, carrots aren’t new. 
They’ve been around for quite a long while. They were probably growing fine in 
the wild before we came along to eat them. What did they take in back then? If 
you found out nature these really amazing, awesome, delicious carrots that’s far 
better than anything we can eat now, then how did they get to be so delicious 
and awesome and amazing? What does it have that the carrots in this field don’t 
have?  

That’s where we could do some research or what we can do is consider 
polycultures. Let’s suppose that there are 50 different species of plants all 
growing in a gob. One of the plants is an oak tree and one of the plants is a 
carrot. What’s going to happen is that the oak tree has an incredibly deep 
taproot. As it pulls up things from its taproot, it has now gobs of water and gobs 
of nutrients and gobs of stuff that it found down deep that’s not available on the 
surface. Now that it has gobs of it, it’s meeting all of its needs and at the same 
time it has exudates. Basically, you have oak tree poop.  

Then the carrot is growing there and it’s digging stuff out of the soil. Then it 
finds, as part of its going out and grabbing stuff, it finds the oak tree poop and 
pulls that in as a resource. How much study have we done over oak tree poop, 
oak tree exudates? Very, very little. However, the carrot takes it in and the carrot 
meets some of its needs. Then the carrots also got 50 other plants growing 
within the reach of its roots, and so it’s able to bring in a lot of different 
exudates.  

Marjory: Wouldn’t the biggest exudate of an oak tree just basically be its leaves in the 
fall? 

Paul: That’s another form of exudate. That’s true. Let’s consider for a moment, just 
while it’s a sunny day. Granted, the leaves are going to provide a kind of mulch, 
but at the moment we’re considering the single aspect of replacing irrigation, 
eliminating irrigation. The oak tree is able to find water maybe 40 feet down. 
Because it found possibly the water table or something else, it’s finding water 
whereas the other plants are not. Now it has an excess of water and that excess 
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of water helps it to relieve itself of its exudates. The exudate that it pushes out is 
rich in water.  

Remember, we’re not talking about this is the one thing that will then water the 
carrot. What we’re talking about is there’s like 16 different things and we wish to 
try and build an understanding of many of these things. In fact, I’ve got a list of 
16 different things that I’m currently aware of, and there might be many, many 
more, but this is just one. The story of polyculture is not only to bring in more 
water to say the carrot, but it also brings in a bunch of other nutritive elements 
as well. In general, plants tend to do better growing in a polyculture than in a 
monoculture. It has to do with the fact that it’s about to bring nutrients into 
itself from multiple sources, as well as water, without irrigation.  

In effect, what I’m trying to say is that there is a taproot which finds water. It 
brings it up the plant or the taproot. It doesn’t necessarily think, “I’m going to 
share with my buddies.” What it’s mostly doing is, “I want to get this poopy stuff 
out of my system and I’m going to use the water to do it because I’ve got lots of 
it.” But wait, there’s more! It is the soil will be rich in mycelium, and mycelium 
has no green leaves. It has no way to make its own sugar. What it does is it’s 
really great at being a trader.  

Studies have shown that when you have mycelium in the soil, the exchange of 
exudates between plants is increased tenfold. The mycelium is really good at 
developing a relationship with the plant and then being able to receive the 
exudates and then provide to the plant other things. There is a trade.  

Now the oak tree effectively kind of sort of a little bit has an exchange, a trade. It 
has a desire to trade with the mycelium so that it can receive candy. It’s like, “I’ll 
give you this stuff that I have in excess that I was just going to poop out anyway. 
You’ll give me things that you found that I wasn’t able to find.” It gets richer and 
richer and richer. There’s so much going on. The key is that when there’s 
mycelium in the soil, this exchange between the plants is typically increased by a 
factor of 10.  

Marjory: Okay. Basically, the bottom line on that is polyculture is another technique for 
retaining or increasing the amount of available water for the whole community?  

Paul: True. There you go. It’s one. Now, when we go back to the list, we’ll see that 
we’ve covered two things out of this list.  

Marjory: Wow. I don't think we’re going to get to all of them, but let’s get a couple more.  
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Paul: I think one that we can knock out really quick is I’m sure that on this list, there it 
is, mulch. I would suspect that anybody that’s listening to this [crosstalk 
01:04:32] …  

Marjory: Has thought about mulch. They’ve thought about mulch, right?  

Paul: Yeah. You mulch with anything. Of course, if you mulch with hay or something 
like that, that’s better than, say, mulching with rocks, but rocks have their 
benefits, too. All you’ve got to do is break that cycle where the water that’s on 
the surface of the soil evaporates. If you just break that cycle, that’s mulch. 
Some mulches add an extra benefit. If you use hay, then when it rains, then it 
makes this lovely fertilizer tea that goes down to feed the plants, and it’s a 
mulch.  

Marjory: Uh-huh (affirmative), and it’ll decompose and yeah.  

Paul: Right. It adds organic matter to the soil. It does all kinds of magical things.  

In the world of … We’re trying to pop through this list really quick. Trees, just 
planting more trees is a magic ingredient. I mean, I can talk for hours about how 
they do this, but let’s just say that when you add more trees to your system, you 
need less irrigation for everything else that’s growing there. Trees do so much 
more than provide shade. Of course, one of the items on this list is shade. I think 
that basically shade is like a high mulch, in a way.  

Marjory: Yeah.  

Paul: A lot of plants actually do better in the shade than they do in direct sun. Most 
plants do better with two to four hours of sun than all day sun. It’s only a few 
plants that particularly thrive under all day sun.  

Raising humidity for more morning dew. A lot of things that permaculture people 
will do is they will add a water feature into their garden space, like a little 
fountain, a little water fountain or something like that. What happens is that 
puts a lot more humidity into the air, and then you end up with a lot more 
morning dew. Granted, this usually isn’t going to be the way that you’re going to 
water all your plants, but it could meet 30% to 40% of your plants’ water needs 
is just increasing the amount of morning dew. There’s a variety of things that 
could work to augment that.  

Marjory: Okay. Yeah, every little bit helps, right? 

Paul: Every little bit helps. Keyline is something we saw in that one picture where on 
the left side we saw that baked clay look, and on the right side we saw a bunch 
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of plants growing eight inches tall. Keyline was that technique. It would take me 
a while to describe exactly what keyline is, but keyline is a broad acre technique. 
There’s so much more to it, but I’m just going to try and get down to the …  

Marjory: We’ll just toss that word out and folks that are interested, they can do more and 
follow up.  

Paul: Right. That sounds good. I basically think that if you’re turning to broad acre 
approaches, that’s a space of permaculture that is like, I don’t like that so much. 
Rather than having a farmer with 20,000 acres, I like the idea of 200 farmers with 
10 acres.  

Marjory: Most of this summit is focused on backyard or small farm production, so yeah. 
Okay.  

Paul: Yeah, and so I kind of feel like keyline does indeed work, but I prefer myself to 
see keyline used as preparing for more people in the system as opposed to a 
long term solution for 20,000 acres with one farmer. There are farms out there 
where they’ve got 20,000 acres and one farmer and they use keylime a lot. That 
does make things much better. I think it dramatically reduces your irrigation 
needs. It is a powerful tool, as we saw in that picture. I prefer hugelkultur and 
more people.  

Terraces, basically a little later, most are swales. In your area and with Geoff 
Lawton, swales is adding texture to the landscape. Basically a swale is going to be 
like a long ditch that’s perfectly level. You can even think of it as a very long, 
skinny pond. It’s sealed at both ends. When it rains, water builds up and it makes 
a big, long mud puddle. Geoff Lawton swales are often like four or five feet deep 
and maybe four or five feet wide. The water comes down and it’s lots and lots of 
water. It’ll build up and you might have like a foot, maybe two feet of water 
inside of this.  

Over the next several weeks or months, it’ll gradually … the water level will go 
down and down and down. It’s evaporating and it’s also working its way into the 
soil nearby. In hot climates, swales are the best. In a cold climate, like here in 
Montana, that’s also a great way to make a frost pocket, which will … Well, we’re 
trying to extend our growing season.  

Terraces work almost as good as swales. What a terrace is, is kind of like a swale 
that’s built up with soil and it’s flat. Then when the water comes, then it does 
tend to build up on the terrace, where it runs down the sloped sides. You get all 
the upsides of swales, but when a cold air mass comes down the hillside, it tends 
to not get stuck on the terrace. It keeps going right on by. Whereas with the 
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swale, it’ll kind of fill the swale and make a frost pocket, and so here in the north 
we tend to use terraces.  

Now, there are people who believe that I’m wrong. I’m going to say … Then they 
think swales are great everywhere. I’m totally okay with different schools of 
thought. I think in the world of permaculture, there are many, many artisans and 
many, many techniques. People have their preferences. This is something where 
I think in the cold climates I prefer personally to use terraces instead of swales, 
and there are other schools of thought.  

Marjory: Got you. Yeah.  

Paul: Reducing wind. I have got a podcast where I was out in Great Falls, Montana, 
where the wind just blows and blows and blows. It’s very desiccating. It dries 
everything. On every property that I’ve been to where there is this enormous 
amount of wind, I always say the same thing, “You need to put in berms. Fifteen-
foot tall berms. Big, big berms. Then plant trees on those berms, because the 
wind is desiccating, so it’ll dry. It’s also cooling.” When you’ve got big berms, 
everything gets to be a little bit warmer and a little bit wetter.  

It’s amazing. In fact, the amount of rainfall in Great Falls is the same as in 
Missoula, but Missoula looks like a jungle compared to Great Falls because Great 
Falls has more wind. The first thing you’ve got to do is reduce the wind.  

Marjory: Got you. Yeah.  

Paul: A lot of farmers know about this because in flat lands they build windbreaks. You 
get great benefits from building these windbreaks. Usually the greatest benefit is 
nearer the windbreak. A lot of farmers will sacrifice 10% of their land to 
windbreaks, but they’ll see an increase in crop production of 30% overall. The 
windbreak …  

Marjory: Or even just in my garden area, we get a lot of wind. I’ve just put up a barrier of 
shade cloth all around along the fence, all along surrounding the perimeter of 
the garden, just to stop or slow down that wind. Now I’m planting perennial 
bushes, which will eventually take over the job of the shade cloth that I’ve put 
around. The shade cloth is not to shade anything. It’s just to stop the wind.  

Paul: Right. Oh, yeah.  

Marjory: Plus, the plant growth is able to increase because the plants’ not having to stress 
out and the response to grow stronger or thicker to deal with the wind. It’s 
actually able to focus more on producing things for me.  
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Paul: Absolutely. There’s so many thing you can do. The key is reduce the wind, and 
what are the techniques we could use. I’m a big fan … Of course, when you’ve 
got more acres and you’ve got like 10 acres or more, I’m a big fan of using the 
berm. Of course, trees are much cheaper than building a berm, but I think that 
the berm with trees on top is the best. A lot of times you’ll plant your trees and 
you’ll be like, “Yes. That made it much better.” Now that I’ve been here for 10 
years, boy, I sure wish I could have made it even better than that. Then it’s like 
but I don't want to take out these trees, and I don't want to wait another 10 
years. That’s why it’s like, “Okay. Let’s bite the bullet at the beginning, berms 
plus trees.” 

Marjory: There you go. All right.  

Paul: The next two kind of go together, the less transplanting, more seeds starting, 
combined with taprooted species. This is something where remember at the 
very beginning where I talked about how all other permaculture people are 
lovely and sweet and I am not? This is such a great example of how I’m not a 
lovely, sweet person. I’m a jerk extraordinaire. This is a thing, this is a point that I 
make, and most people don’t agree with it. I may be a lone voice.  

I feel like, since expressing this, there’ve been a lot of people that have lined up 
to express that they’re of the same camp. For every one of us that believed this, I 
think that there’s probably 20 people that think we’re crazy. Therefore, we need 
to be shouted down and whatever else. We’ve caused strife, and therefore we’re 
not kind and sweet people. Here’s me being a not kind, sweet person.  

Marjory: Go for it.  

Paul: I’ll tell you about if you take an apple seed, so most people when they start an 
apple tree, they go to a nursery and they buy an apple tree. Or some people will 
grow their own rootstock and scionwood and do the grafting thing, which I refer 
to as being Frankenstein and … 

Marjory: Yeah. Frankenstein root. 

Paul: … you’re building a monster out of grafting pieces of living tissue together. I feel 
like it’s not exactly nature’s way. My definition of permaculture, and I think that 
every permaculture person has a different bumper sticker that’s their idea of 
permaculture, and mine is a more symbiotic relationship with nature so that I 
can be even lazier.  

Marjory: That’s a great one, a more symbiotic relationship with nature so I can be even 
lazier. Yes, I like that. 



  
 

 

 

2015 Homegrown Food Summit – Paul Wheaton Page 28 of 35 
 

Paul: That’s my bumper sticker. That’s how I describe permaculture. I look at this, the 
grafting thing as like it doesn’t seem to be a more symbiotic relationship with 
nature. It seems Frankenstein-esque to me. Whoa, do I get … Lots of people 
really hate on me for this one. I’m going to express my position and let the 
people hate if they need to hate. The key is that …  

Marjory: Less transplanting and more seed starting with taprooted species? 

Paul: Apple tree, an apple tree will have a taproot if you start it from seed and never 
ever touch it or disturb the roots. You put the seed into the ground and you walk 
away, and then it will have a taproot.  

Now, here’s an important thing about it. I mean, taproots are such an important 
component of reducing or eliminating irrigation because a taproot can go so, so 
deep and find water and bring it up. Even if it doesn’t find a water table and it 
just finds more water that’s gotten down deep that isn’t a bit … because you’ve 
got all this stuff growing near the surface and it consumes all the water. A 
taproot species can find water that’s down deeper and bring it up. The taproot is 
so important. 

I want to state this. I’ve stated this and I’ve been challenged on it several times 
and I believe I won every challenge and I’m willing to be challenged again. 
Maybe you, Marjory, would be up for challenging on me on this. I’m willing to 
take it on. Every time you transplant, you lose the taproot. Every time. Utter, 
complete, I’m going to go … I believe I’m pretty good at qualifying my 
statements, but on this one I’m going to go with fact. I want to say this bold, 
utter statement: every time you transplant you lose the taproot.  

Now, I’ve had nursery men challenge me. I’ve had soil scientists challenge me. 
I’ve had botanists challenge me. Usually what they’ll say is like, “Okay, I have 
personally conducted these experiments where I looked at the roots of a plant. I 
could confirm that the taproot is there after a transplant and the plant is 10 
years old.” I would say, “Okay, when you looked at that, did you see a taproot or 
did you see something that resembled four taproots?” “Well, yeah, three or four, 
but it’s a taproot.” “No, no, no, no. It’s not a taproot. It’s three or four lesser 
taproot-esque roots.” 

Marjory: Okay. Well, assuming then … 

Paul: Those three or four roots do not go nearly as deep as a taproot. This is how the 
plant hopes, with having its roots disturbed, is that once you disturbed it, it no 
longer has a taproot, but it will continue to try to do this taproot thing by 
sending down three or four. The theory that whatever disturbing it is going to 
take out some of the taproots and it’s still going to make a go of it. 
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Marjory: Well, I can see I don’t have enough experience digging things up or sending 
down digital cameras. They’ve got digital cameras everywhere now. Pretty soon 
we’ll have them underground. The essence of the point is by transplanting it, 
you’re going to essentially be weakening or handicapping the plant, to some 
extent. For water-wise, ability to draw water, it’s going to be better if you started 
the thing from seed in place?  

Paul: Yes. Now, there’s some things where I don't know of a way … Well, there are 
ways, but for example the raspberry. It’s a cane. You’re going to take raspberries 
and you’re going to get them started. The way that they propagate themselves is 
rise ominously. It’s the way the plant lives its life. It’s not a taproot plant. I mean, 
you could start from seed and you can probably get it, but it’s not as good.  

Then, an apple is indeed a taprooted plant and so then most people believe that, 
“Oh, if you can grow an apple tree, you’ve got to go buy the tree and stick it in.” 
No. I’m saying eat the apple, take the seeds out, stick the seeds in the ground 
and you grow your apple tree. Wasn’t that a hell of a lot cheaper than buying the 
plant? Now, there’s a misinformation in this space and people say that you can’t 
do that because the apples that you get off the resulting tree won’t be true to 
parent. It’s like that’s absolutely true, much like the children of people are never 
exactly a clone of either parent. 

Marjory: Yeah. I’ve often wondered with mine where or who their parents were, and I’m 
the mother. We know for certain. 

Paul: Yeah. What was I thinking? Was that some sort of monster? Was I drunk?  

Marjory: Yeah. 

Paul: Lots of humor opportunity on there, but I’m going to let that one go.  

Marjory: Thank you. Thank you. Yeah. I get it. Yeah. Your point is that any fruit that comes 
is going to be different. Yeah. Great. 

Paul: It’s that only one tree out of a thousand or 20,000, only 1 out of 20,000 will be 
something that’s commercially viable. 

Marjory: Right. 

Paul: That is not true. What they mean to say is that only 1 out of 20,000 might be 
able to outcompete the existing fruit at the grocery store because of shelf life. Or 
it’s like the apple has to be so much better than the varieties that are currently 
available at the grocery store. There’s only 1 in 20,000 chance you’ll be able to 
plant the seed and come up with that variety. That’s what it means. Now, here’s 
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what you actually get. Twenty percent of the trees that pop up will produce 
apples that are referred to as a spitter, and I think you can imagine why.  

Marjory: Yeah. 

Paul: Twenty percent are going to be amazingly awesome, right up there with 
anything you can find in grocery stores, or even better. Then the remaining 60% 
is something in between. Possibly really good for apple sauce or good for apple 
pie or good for fresh eating, but maybe not all of the above. Each apple that 
pops out is going to have its own ups and downs, strengths and weaknesses. In 
other words, but here’s what I think: all of those apples, all of the apples that 
come off of every seed that you plant are great chicken and pig feed. I bet the 
cattle will eat them, too. Then it’s like there’ll be some trees where it will grow 
into great fruit and you’ll be like, “Oh, back up from that, man. I’m eating that 
one.”  

Masanobu Fukuoka has a great thing to say about trees. He says, “You start it 
from seed and it grows up to be this big tree. Everything that’s like four or five 
feet and down is for the animals, and everything from that point up to as high as 
we’re able to reach on ladders or whatever is for the people. Then everything 
higher than that is for the animals in the wintertime, because it will eventually 
come down and land on the ground and then the animals will eat it.” 

Marjory: Ah. Yeah. We need to move along, though. Yeah. 

Paul: Yes. Paddock shift grazing. Of course, Allan Savory is probably the most awesome 
leader in this space. Joel Salatin has really taken this to the masses and showing 
how it can be done very profitably, which is great. When it comes to replacing or 
reducing irrigation, the key is that there’s like 40 different things that happen on 
paddock shift grazing. Now, Marjory, I’m going to guess that you’ve experienced 
this firsthand, that if you have a bunch of animals in the pasture, then you have 
one result. Then if you have a pasture that has no animals in it whatever, you 
have a second result. Then if you have a third pasture that you break up into 
paddocks and you move your animals around it in a paddock shift system, that 
you have a third result. 

Marjory: Absolutely. Yeah. 

Paul: The first result is scorched earth. I mean, basically everything inside the pasture, 
just leave all the animals in there, you get scorched earth. Everything is 
destroyed. The second one, sometimes you end up with scorched earth, 
sometimes you end up with some growies and they’re like X amount of growies. 
In paddock shift grazing, you end up with not scorched earth, but you end up 
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with five times more growies. I’m just going to say for now, magically. Now, have 
you tried this? 

Marjory: Oh, yes. Oh, yeah.  

Paul: The numbers I just made up, do they sound about right?  

Marjory: They sound about right. The thing with the paddock shift grazing is it’s even 
appropriate down into small scale of just doing it in your backyard. In fact, in 
your chicken presentation, which we’ll have on at another time, you talk about 
even having a little paddock system for your chickens in your backyard. 

Paul: True. Absolutely. Including in an urban backyard with a very tiny lot. 

Marjory: Yeah. It is phenomenal. I mean, the growth rates are just, it’s just astonishing. 
Once you’ve seen it done, you go, “I’ve got it. That’s it. That makes so much 
sense.”  

Paul: I now have, as Joel Salatin likes to call it, I have an unfair advantage. I have this 
technique that I can use and maybe the other farmers in my area don’t know 
this, I have an unfair advantage and it is amazing.  

Now, there’s been mountains of research done on why does this happen. It’s like 
40 different things are happening to make this amazing effect, which of course 
what we’re doing is we’re emulating mob grazing from hundreds and hundreds 
of years ago. This is what all these plants are designed to live with was this 
pulsing paddock shift thing. I mean, I could talk about this for a long time, but 
let’s just say for a moment, magic. Then we set it aside as a fascinating thing to 
be looked at later.  

Marjory: All right, dew ponds. 

Paul: Basically, there’s two kinds of dew ponds.  

Marjory: Now, is this going to be our next slide here? Is this …? 

Paul: Nope. I don't think so. That one doesn’t have the dew ponds on it. 

Marjory: Okay. 

Paul: Though it has ponds on it, but we’ll come back to that in just a second. Dew 
ponds, basically you make a pond shape in the ground somewhere and then 
when it rains it gets water in it. As the water evaporates, it adds moisture to the 
air and you come back to this raised humidity for a more morning dew thing. 
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There’s much more advantages to dew ponds. Sepp Holzer has a technique that 
he calls the crater garden that is like making a dew pond, but it’s a little bit more 
elaborate, a little bit more evolved.  

Then, of course, there’s the kind of dew pond which I find it very fascinating. 
There’s an important thing to keep in mind when we’re thinking of these 
systems. That is where you’ve got effectively something resembling a cave. Then 
when warm moist air goes into the cave, water condenses on the walls and ends 
up forming a pool and eventually leaks out. You have this odd thing where it 
looks like a spring, but it really isn’t. I could go into a good half hour long thing 
about air wells where basically you’re finding ways to extract water from the air 
to effectively fill a pond or use the water for a variety of different things. It was 
just like a second type of dew pond. 

The next thing on here is stacked rocks. This is just an amazingly simple, basic 
permaculture thing. Let’s say you have a tree in a spot that doesn’t get very 
much water, but the tree needs more water than is naturally there. You can 
make a giant stack of rocks with really big, big rocks. Then what happens is the 
rocks in the middle don’t ever see the sun, so they end up being colder. Then, 
when the warm moist air goes through the pile of rocks, water condenses on the 
cold rocks in the middle and drip, drip, drip, goes in to provide extra water for 
the tree. It’s not a perfect win, but it is something that adds moisture to a 
system. 

Marjory: I’ve seen that naturally in quite a few places. Recently on a hike, a big stack of 
rocks, and I was very surprised even here in Central Texas to find moss growing 
in this one little protected area. It’s astonishing to me. You see, moss does not 
grow in Texas. You don’t think about moss in Texas, yeah. It was just a big group 
of rocks, just like you described.  

Paul: Yeah. It will be a hot, hot day and a lot of times underneath this big pile of rocks 
you’ll find this little dribble of water. 

Marjory: Yeah.  

Paul: This might also be a good time to mention something that’s not on this list, 
which is a humus well. This is where you put in some pipe in a particular way and 
then plant a bunch of taprooted trees. Then they’ll go down and then they’ll put 
down their taproots and bring water up. Then they’ll have their exudates will 
have a lot of water. What will happen is you’ve effectively created a spring at the 
end of the pipe. That water or that soil will be just packed with moisture.  

In fact, a few years ago, I was in a spot where I was looking at land. It was in 
August and it was so dry here, we were having terrible forest fire problems. The 



  
 

 

 

2015 Homegrown Food Summit – Paul Wheaton Page 33 of 35 
 

air was full of smoke and it’s smoky for weeks. It was so bad, so intense. I’m 
visiting a spot where everything is all dry, dry, dry. We’re traveling down this 
road and along the edge of this road is this water dripping, dripping, dripping all 
along this road.  

It was this patch of 40 acres of trees that was owned by the Forest Service and 
had never been harvested, so the soil was packed full of organic matter. This big 
mat of organic matter, great, big sponge, if you will, and the sponge was leaking 
along the edge of this road where this road cut in to the organic matter. You 
could see the big sponge and you could see the water dripping out of it. This 
piece of land that was untouched, had never been logged, was so thick with 
growth that it was like a jungle. You couldn’t walk in there. It was just too thick. 

Marjory: Wow. That’s surreal. 

Paul: It was surrounded by land that looked like desert. 

Marjory: Again, it was like going back to the hugelkultur concept of just a whole bunch of 
organic matter serving as a sponge and holding water.  

Paul: Absolutely. 

Marjory: Paul, we’re wrapping up here. We’ve been at this for about 90 minutes, which is 
longer than most of our presentations. Why don’t we hit this concept on this 
next image here and then do a wrap-up with that? 

Paul: All right. This is another image from Bill Mollison’s book, the Big Black Book, 
Permaculture: A Designer’s Manual. Here, you’ve got a draw that is a common 
thing to see out here in Montana. Now, I imagine there’s lots of it down there in 
Texas, too. It’s a very common …  

Marjory: Most places, yeah. 

Paul: In this particular image, it seems like they’re trying to show that there is water 
flowing on this land. This particular piece I believe it’s safe to say, let’s just 
pretend for a moment, this is a complete watershed. The lower end of this, in 
the middle, you can see there’s water there. We would say that all of this water 
came from this watershed.  

Marjory: Shed? Uh-huh (affirmative). 

Paul: This thing started with the keyline stuff that we talked about earlier, but this is 
another aspect of keyline which got fully embraced by permaculture. Now 
people just refer to this as permaculture. If you go to the next slide, you can see 
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what’s done in the design. That is that a lot of different water retention spaces 
are made. Ponds were made.  

Marjory: This little thing here and this is basically tapped to these little areas and made 
ponds out of them, and then, of course, the central area here? 

Paul: Then, the water just goes back and forth and back and forth across the land 
instead of just the straight shot down. There’s a lot of retention spaces where 
you try to hold the water as long as you can. Then, when you have big water 
events in the winter and in the spring, then that water is retained and then it’s 
leaked out through the dry part of the summer. There’ll be species of plants that 
will be able to grow in these waterways or next to these ponds that might not be 
able to grow in other spots very easily. One of the big things is that if you can 
reduce the wind, then you can improve the humidity, which leads to more 
morning dew.  

Marjory: Well, I imagine down in that draw there’s going to be a lot less wind. It’s going to 
be probably, if it’s facing south, a little bit warmer. Then it’s definitely going to 
be moist there just because the transpiration and the humidity that the little 
ponds are creating. I think that’s a great example of a landform that works. If you 
don’t have that naturally, you can create that. 

Paul: You’ll notice there’s a lot of trees in the system. Permaculture is very tree-
intensive. Those trees are going to help to reduce the wind as well. They’re also 
going to … I think a lot of those ponds are going to be fed by those trees, get to 
be older and older and older and the forest become more and more mature, 
they’re going to create that sponge that I was just referring to a moment ago, 
which will then in turn be these ponds. The sponge under the trees will probably 
hold more water than all of those ponds put together.  

Marjory: Yeah. 

Paul: It will help to refill those ponds through the summer when there’s no rain.  

Marjory: Well, there we have it. It’s almost been a whirlwind tour through a zillion 
permaculture techniques for retaining or attracting or keeping water or growing. 
Yeah. Okay.  

Paul: There’s probably a hundred hours, maybe a thousand hours more to say, but 
you’ve got to stop somewhere. 

Marjory: Yeah, you do. It’s been fabulous, Paul. Thank you so much. I’m looking forward 
to the Six Ways to Keep Chickens, which is another presentation that you’re 
offering for the summit. 



  
 

 

 

2015 Homegrown Food Summit – Paul Wheaton Page 35 of 35 
 

Paul: Thank you, Marjory. It’s fun to be able to infect more brains of my stuff. 

Marjory: Oh, boy. All righty. Thank you all and we’ll catch you on another presentation 
with the HomeGrown Food Summit. 

 


