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This spot is on a neighbor’s property where | removed a different series of “weed layers,” starting with Bermuda buttercup (Oxalis pes
caprae), then Italian thistle, and then rip gut brome (B. diandrus). Then Oxalis micrantha took its turn. This monoculture indicates that
O. micrantha probably was once a dominant weed, yet the UC herbarium had no record of this plant in this County!! The probable
reason it went unnoticed was because other weeds suppressed it. Only once the other layers of the onion had been removed, did the
O. micrantha appear, and then with the vengeance you see here. The acacia and Oxalis will be removed soon and we’ll see what
comes up. In places it will probably be chickweed (Stellaria media), but we are finally starting to see natives down here.
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Obviously, this book of the onion (I don’t have that many good photos of them anyway), But we’ll go
through one more case of a weed, not because it gave me fits (it still does to a degree) but because wall bedstraw (Galium parisiense)
is not well known as a weed for two reasons: (1) Other weeds suppress it and are a bigger problem and (2) Most people treat weeds
only if they are an economic problem. Restoration of a native annual system is more challenging in that one must pursue full

eradication of all but a very few exotics (there are exceptions). That means chasing every weed down to the last individual. Some
weeds may not be a big economic problem or competitive against other weeds, while still being ubiquitous when other weeds are

removed AND exceptionally hard to eradicate. Such is wall bedstraw (I circled one - r=; there are a lot of them in the photo). When

wall bedstraw mixes in with the lotus it just disappears. Nor is this hide-and-seek game wall bedstraw plays unique to lotus.
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Late January 2009

When | first burned brush in this meadow, the bunch grass (Stipa lepida) died. Over the next two years, first filaree and then wall
bedstraw went nuts. These grass plugs were planted in February 2007. They survived with almost no rain thereafter, from the end of
February to October with over 40 100°+ days and most of the rest in the 90s in a soil with less than 2ppm nitrate. Yet they hardly
seed and have not spread since then. Then lupine, various clovers and two lotuses made a blanket of it. Yet there was nitrate levels
were still virtually non-existent (for reasons to be discussed later). Not knowing what it wanted to do, | waited.



This is a very sandy soil within 100’ of my sand hill. If I burned this spot regularly as the Indians did, there might not be grass at all.
Since 2012, blue dicks (D. capitatum) have been coming up in profusion, finally flowering here this year (above). There are a couple
of Clarkias in the area too, which the aboriginal tribes also farmed. There may be no way to know if Clarkia was dominant here as |

am told Clarkia seeds are good for only three years. Seeds of the lily family remain viable for a long time.
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THE “N-DIMENSIONAL ONION”

So, given that | have induced these responses, does that mean | have actually cleansed the seed bank as one might think
I've implied from the introduction? First, | wrote in the chapter on the topic that | had attained “nearly pure native
germination,” which is true. 1 said that it is unprecedented, which is also true. | said several times that | was still weeding it.
| said that it was indication for hope. | did not say | was done. So if there is anywhere | might have slipped a keystroke,
please let me know. The distinction is important and so is consistent accuracy. | don’t have a proofreader or editor.

To what degree | have cleansed that “weed bank” | do not know yet. In addition to filaree | have seen indication that four-
leaved all-seed (Polycarphon tetraphyllum) may be lurking and we’ll be talking about another exotic in a bit that is definitely
around, but again, to an unknown degree. There may also yet be a residue of still dormant bromes. What else, | cannot say.

This is the price of “getting there first,” in that | am dealing with the unprecedented. As soil fertility improves, it is conceivable
that | get to “start over” some day. Does that mean this is all futile? Heck NO! It means we have learned a lot with a lot yet
to learn. It simply means there is process development work yet to do. Does that mean | don’t know what to do?

| certainly do know what | want to try, which will be discussed at length later among these grassland chapters. The challenge
(as should be obvious by now) is to induce the weeds to germinate, which, considering how much grading I've done may be
impossible to achieve completely. Some of those factors (such as nitrate, light, or hormonal levels), are somewhat
controllable. Others, such as the amount of organic mulch | am not allowed to burn covering that seed, are subject to either
regulatory constraints governing burning or considerations regarding erosion of a steep slope deprived of cover. Still others
(such as the sequential history of the expression of various annual genera leaving chemical residues) is also in question.

I've certainly seen indications suggesting it.

Yet other factors, such as when it rains, how much, or what the temperature profile might be in a particular year are entirely
out of my control. At that point, one is left with the exercise of judgment of when to take the drastic action of killing large
areas versus when to fight it by hand. One is always tempted toward the latter, as nobody wants to kill an area once
blooming with wildflowers infested with a fast-moving weed. Yet more than once | have been not only surprised at the results
of a heavy hand, but pleased (next slide). At least here, the land really does seem to have a forgiving character in that
respect. Give it an open niche, and something does want to establish there.

There are many natives that do not get to express their seed because other plants occupy that niche before they usually
germinate. Trichosema lanceolatum, Psilocaphus tenellus, and various cudweeds of the everlasting tribe typically do not
germinate until at least March. These may be plants adapted to spring burning by aboriginal peoples. We just don’t know.

We won't until know somebody tries something and the findings are deemed repeatable within acceptable tolerances (one of
my big beefs). My hope is to engender a horde of new studies built upon the hypotheses indicated in this book.


http://www.wildergarten.org/wildergarten/intro-scene.pdf
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This is an area that had been overwhelmed by winter weeds. | was overwhelmed at the time and planned to dress this are with a

loader anyway. It is level here, so the consequences of nuking this spot were minimal. So in late March, | sprayed this patch. Yet even
as late as that, Trichosema lanceolatum came up. It is both native and very attractive to bees as a critical source of late season pollen.
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By 2010, almost a decade after grasslands management began in earnest, parts of the property had begun to come under full control.
From 2012 to December 2014, things were under such control that | started back into forestry, believing that | could handle the extra
labor of the weed response to more light there. As predicted, the main weed under forest cover was the hedge parsley above (Torilis

arvensis — above). No problemo. Then I got nailed, again.
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Here we are, at the core of the onion with “The Evil One.” For this | have to thank the State
management bureaucracies, all so busy “saving the environment” generating justifications for ever more minute control over private
land use, advocating causes that somehow involved regulating landowners into selling, cheap, either to the State itself, tax-exempt
“charities” or to developers. So no wonder these intellectual titans “didn’t have the resources” to pay attention to a weed that costs

millions annually to the nursery industry alone.
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For over 50 years this plant, commonly known as “bitter cress,” has been |dent|f|ed as “natlve” Cardamlne oligosperma. Yet there was
another “bitter cress,” well known to industry, that until 2007, had never been recorded in our County (sound familiar?), nor south of
Siskiyou County. In fact, this is Cardamine hirsuta, a European . I had suspected and resisted it for years as it is so aggressive |
had my doubts. The total above is for one pod per plant per generation in one year. Each plant can make a lot more.


http://www.wildergarten.org/w-images/Jepson_e-Flora_C_hirsuta.jpg
http://www.wildergarten.org/w-images/Jepson_e-Flora_C_hirsuta.jpg

\ e
503 -

: f:\;

k2015 ~ Y& ,the'se numberg.a ? '

: A y el ‘Q:t_bij fﬁ?’ﬁ"/ R S0 S M w 2
In the spring of 2014, one of the half-dozen botanists aware of our project was kind enough to tell me that my suspicions were correct
that “pop-weed” is non-native. As if by coincidence, we had a VERY unusual succession of fall and winter rains that each was followed
immediately by 80°+ weather. Bitter cress came up everywhere, in places | had never seen it in the forest stands | had thinned over
the preceding three years. This was a war in which | had no idea where the enemy was or how many. | was back to where | had
started, operating under single species management in the early part of the season. The scarlet pimpernel also in the photo is slower
developing and a lot easier to control. After 25 years of labor, finally thinking I finally had things under control, imagine how | felt.




April 20
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Bitter cress can be hard to fin
Does this mean | have to start over, nuke the entire landscape, and kill everything? No, as you will see later in the book.




SINGLE-SPECIES WEED MANAGEMENT OVERVIEW

Weed management of both forests and grasslands took on an interestingly parallel logic, albeit shifted somewhat in time.
Both areas suffered from broom, so that problem was obviously managed simultaneously for the first few years. Yet broom
germination numbers in grasslands were so high in full sun that the seed bank was depleted much more rapidly than under
tree cover, with grasslands effectively requiring only a 5-7 years of intensive focus. On the other hand, broom in forests
continues to be a task to this day, particularly wherever | remove a tree, though such is merely an occasional annoyance at
this point as well as proof of the durability of the broom seed bank, now proven to exceed 35 years here. Hence, the broom
weed-control process was discussed in the chapter on forest understory restoration along with other weeds more
characteristic of forest habitat.

In parallel, not long after | had control of broom (“control” meaning that | had killed the entire season’s crop) forests and
grasslands were then each inundated with weeds from outside the property: catchweed bedstraw (Galium aparine) in forests
(with seed carried by burs on animals) and cat’s (Hypochoeris spp.) ear in grasslands (which is windblown seed). Each was
a discrete management project with its own sense of timing and criticality. Getting rid of both was very destructive to what
little native groundcover that had recovered to that point in their respective areas. More importantly, had | understood how
bad these plants were and known more about the early existence of the threats, their behaviors and control processes, then
both episodes would have been totally unnecessary. To confirm that point, | knew about thistles since long before we
started and they have never been a big problem here.

Once the disasters of cat’s ear and bedstraw began to abate, the weed bank began to express in earnest, with hedge
parsley (Torilis spp.) in forests and grasslands hosting an array of weeds to be described in more detail in later chapters.
Several grassland species were notable in that their germination was so intense that they demanded management by
species: brome grasses, annual fescues (then Vulpia spp.), mouse-eared chickweed (Cerastium glomeratum), and wall
bedstraw (G. parisiense). The drawing on the next page depicts how these species expressed in turn. It is temporal only,
although there were both temporal and spatial shifting of timelines. They are meant to suggest the relationship between
them of how they each tended to express in turn. The dashed lines indicate when | was no longer broadcast spraying
patches of these plants, and could shift to a combination of spot spraying and manual removal. Over time, the research
strategy shifted toward learning what made these weeds want to germinate so that | could deplete their stock of seed.

By now it is obvious my opinion is that trying to suppress weed germination, while possibly useful when trying to get the

upper hand to prevent making more exotic seed, is a counter-productive strategy over the long term. After all, once one has
planted natives that hold down the weeds, one need only to wait for ants to move that seed, or for the cover to die for the

weeds to do their thing. Best to get the bad stuff to germinate, Kill it, and replace that exotic seed bank with natives. Weed
suppression (mulching, shade, or planted cover) is a band-aid tactic at best. At worst, it precludes native annuals and can be .
outright fraudulent in claiming a site has been “restored” when evil lurks under cover waiting for the right moment to multiply. %’:\g
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A FINAL WORD ABOUT CARDAMINE HIRSUTA

| am certain that no one reading this book would fail to note how bitter | might be about this institutional error on the part of
people paid to manage such information, how badly | feel having long ago suspected that the various authorities were wrong
in believing it native, and not having taken sufficient action to eradicate it when intuitively | knew better.

But, in a way, it is a good thing that | did not, as it would have been futile for me to try it at that point because | had no idea
what the scope of the infestation was. | was informed about it in the spring of 2014. | tried some processes that showed
promise of at least somewhat selective control (in addition to those | hope to use at larger scale once this technology is more
fully developed and tested). Yet it is the reality of those “factors beyond my control” that really played into what happened in
winter of 2014-15, as it was a unique rainy season.

| use the term, “germination event” for a sequence in which the weather is wet followed immediately by temperatures over
80°F. Not all winters have even one. We have had a couple of years with two. The rainy season of 2014-15 had four.
Particularly potent were the heavy rain in mid-September followed by both warm days and cool evenings. It turns out that
Cardamine germination is known to be augmented by such a temperature profile. There were heavy rains in December
followed by an unusually warm January, and then another heavy dump in February also followed with heat. There was a
fourth brief storm in April again followed by heat. The winter overall was unusually warm (we burned just over half the usual
amount of firewood to heat the house). It was a series unprecedented in our time here. Worse, because of the early rain |
was unprepared with spot pre-emergence treatments | have used the past several years to great effect.

Worse yet, | had thinned some 4-5 acres of forest in the prior two years as well as removing the brush on the 100%+ slope
bisecting most of the length of the property. Hence some 40% of the property closest to the County road had been subjected
to a disturbance. Both of the prior years had been exceptionally dry, effectively retaining seed for the event.

It was overwhelming, the longest weed season | have endured since 2005-6 extending over nine months. In terms of how
many seeds were produced versus how many plants | killed, | probably lost ground, but | did learn a great deal. Needless to
say, | have since read a great many scientific papers, particularly on the physiology of germination in Arabadopsis and
Cardamine species and Brassicae in general. Then came 2017, with over 70 inches of rain, 51 in 7 weeks, enough to rinse
the abscisic acid that maintains seed dormancy. As of this writing, | do no know whether | can keep up. It's everywhere.

Needless to say, after having invested so many years developing a native seed bank (particularly in Fabaceae), | am seeking
to develop a process that is selective for Brassicae, of which we have relatively few natives in niche locations so far. | have
been contacting manufacturers of products with promising attributes, | must say, with a very poor response, albeit not
unexpected. So in a way, this is where | am, back where | started with Single Species Weed Management, although this
time | have the Internet to do research before taking action. I'll take it as a learning opportunity to go on, to ask, to seek, and
to knock. Life is good. So far, it looks like | might be winning.
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There is a class of exotics | call “benign” in that they are not invasive and do not cause any problem for the native system. Most of
these are plants that represent a historic legacy of the occupation and settlement of this area, first by the Spanish (there is a mission
olive on top of the hill (above)) and then by Americans (there is an oleander near an old house site too). There is no ecological reason
to remove them while there is a historic reason for keeping them. So | do the latter as having a few living monuments is pretty cool.
The olive actually produces a decent crop, so | have offered it to a neighbor who farms them and he baits the tree for a recently
introduced fly, thus assuring that it remains productive but will not reproduce elsewhere. (Return)



	Front
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /TrajanPro-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [720.000 540.000]
>> setpagedevice




