" Form C-101m -10,"67Q27)
UNIVERSITY OF CALIFORNIA ProjECT No.... 1086
COLLEGE OF AGRICULTURE

AGRICULTURAL EXPERIMENT STATION Rerortep By... A Bs Carlton .
Annual Summary Statement of Progress for year ending Dec. 31, 21961 Dav%?;ussgl i-ld. sta.n . d;]?.?ht
. . s e . 1ViSlon O epartmen!
This Summary is in addition to, not in place of, more complete reports * ®
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Title: Peat Land Conservation'and Peat Dust Abatement

Personnel: Alen B, Carlton and cooperating research and extension staff

Principal results of year:  Dust storms were monitored and compared with distribution of
storms of previous years, This was the first year in the seven years of this
project in which no severe dust storms occurred from westerly winds. .Analysis
of dust storm data combined with other meteorological information indicated that
the measurable and very noticeable decrease in dust in 1961 could be attributed
to the massive inter-row planting program which was instituted in the spring.

Experience in 1960 showed that it was possible to successfully inter-
plant winter grains into asparagus during the green asparagus season by a newly
developed technique. Interest on the part of the farmers and public resulted
in & large expansion of inter-row planting for dust control in 1961. Over
13,000 acres of asparagus were interplanted, probably a majority of the acreage
amenable to the practice. Many new techniques were tried and evaluated.
Assistance was given to growers as problems arose. Although considerable acre-
age was planted later than now appears to be optimum for dust control or
necessary from a management standpoint, 11,500 acres of interplantings
eventually grew high enough for some degree of erosion and dust control, The

resultant decrease in dust during the spring was clearly discerned by the
public.

Variety trisals for finding more suitable intber-row plants were continued.
No eingle variety proved to be more suitable than presently recommended
varieties but several barleys held promise for possible use in mixtures, No
response by the interplantings was obtained from use of phosphate fertilizers.

Gibberellin produced substantial elongation of inter-row grains only at high
concentrations (1000 ppm) and had undesirable side affects on the foliage.

Subsidence measurements on three islands, a continuation of a long

tem study, were made. New techniques for studying subsidence at various
levels in the profile were being developedes

Publications: INTER~ROW PLANTING IN BRIEF by Alan B. Carlton

(If more space is needed, use back of this sheet.)
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—JB8h Storms

Dust storms throughout the ealendar ysar of 1961 were cbserved and
clagaifisd according 4o severity and general wind direetion. Huch observationa
over the previcus aix years have shown a strikingly similer pottern of dust
stopm cogurrence throughout tie year desplie differences in total dustiness and
westher patierns for the various yesrs. {(3ee pection on Tust Storms in anmial
roports 1955 ~ 1960 inclusive), These yesrs and thelr dust storm patterns
have, in 2 sense, established o ¥Ynoym® agsinst which o compure, in subsequert
years, offeetiveness of dust control messures applied in ¢he helie,

The main purpose of the dust storm obssryvaticns ithis year was to gee
if any change in dust storm pattern or intensity sould be noted az a result
of a loszl progran of extensivys inter-row plenting into white asparagus for
pect dust control.

The first storm ogourred o LApril 4, 1961 while ihe last was on
Newember 11, 1961. Thirty six pest dust storms were retorded of which twonty-

. five were csused by generslly westerly winds and hit Stoskton and/or Lodi. Ten
dugt storms worse caused by northerly winds and for the most vart byoassed

Shoalcbon and Lodi., Under certain condltions a smell part of the most western

nortion of Stockton ean be hit by thess northerly storms, On Appil 21, 1961

a2 wild dusgt shorm oeeurrel from a I wind und missed Stockiton bub may have hit

Lodil to some axtent,

“ith 36 peat dust storms recorded in 1961, the ysar would not aposar
high wor particularly low in stormms as eanpured with pesvious yesrs when there
wape thrse yeers with fewer storms {35, 30 ard 24 storms sash} snd three years
with more storms (55,50 and 41 storme each). &s has been explzined on pages 35
ond 36 (1956) of this report, numbers of storms recorded per yeer is not
necessarily an indiestion of the "dustiness® or severily of the peat dust pro-
bilem for that year, For that reason, a mope bhopough analysis of the storms is
nede in this veport than in previous years to ascertain I the vrogran of interw
rovw plapting in 196) had any obsevrvable effect on numbers, indensitics, or dise
tribution of dust storms.

The following debs for peat dust storms for 1961 apre srranged in the
same manner as reporis fror provious years. Sbatementa on pages 35 end 36 of
the 195 report relative to definitions and changing standzrds from one year
%o another are sppolieable te thiz raport. Relative to changlng standards for
Judging dust storm intensity, 1%t is felt, however, thal the standards for the
last three yesrs or so were probably mora nearly copstandt than in the very
sarly years of this pgroject.
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Humbsr of sborms by month Humber of storms by halfemonbths
for May and June

May 31-15

Hay 16=31

June 1-15

June 16-30

January
Februsry
¥areh
April
Hay

June
July
Augnst
September
Oatober
Hovenber
Degenber

id
&M

SCOOMODWOCDNOD OO
R S

Tobal, 25
Tally of stormo by severity:
tomber of storms

Tobsl 1961 App. Hay June July Aug. Sent.

Very seveérs 0 0 H ¢ 0 G ¢
Sovere 0 0 0 & 0 Q
¥oderate 3 0 i 2 O & C
Mild 12 2 L E 2 G {
Very mild .. 10 2 1 A 1 0 3
Disteitmtion gtormg? In past years dust stomn

distritution {(persenteges the raorts westerly stoms osourring in eaech month)

has been compared with the average of all years, including current year, ¢f 2ll
yearz then availuble, Since 1961 marks the beginming of a "new era” when
massive dust control measures were first aovlied, this method of presentation
will be changed slightly, using the & yesr average {1955-1960 inel.} as the
basis for somparigon. The follewing table lists the distribution of dust
storms for the yeurs 1985 thpu 1961 and compares the oprevious 6 yesr average
with 1961, ‘ ‘
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Percent of yearts wasterly storms i eash monthi

e

1955 1956 1957 1958 1959 1960 o mve, 1361
Hareh g 6 0 Y] 0 3 2 O
Lpril Eal 7 9 0 7 2 10 20
May 22 23 2 27 38 29 29 2l
June O 30 5 IR 29 32 0
July 1k i 12 i4 is 8 131 12
August 0 12 18 & 1 g 13 8]
Septembsyr 11 0 7 8 A g A 4
Detobey &4 0 0 0 1 0 1 4]

Althoughk the data fyrom the previous years have nll been reported before,
they are shown ip this table to illustrabs the wardebility, although not
groest, that ocoours from yesr te year. It gam ke seen that the stomm dig~
trivution thronghout the year of 1961 (21l qategories of smeveriiy considered)
is not materdally different from the preovicus vesars. This elsdlarity, iv light
of dust control measures in the Delts, le diseuesed lster in the segidon on Dust
Shorms .

Hortherly dust shorms gemerally by-psssing Thogkbon snd Lodi:

There were 10 storms in this estegery in 1961, The

usval pattern held true in thst the gread bulk of the northerly storas,
particularly the bad ones, ogourred im the fell or early gpring. 7The cone
exeaption was the ssvere dust stors: in esrly Sepbember whioh was the only
- bad northerly :dush storm in September in the 7 wyears of this project. 2Ythough
some northerly dust storms oseur during ths menths of ¥May and June, Lhe

bulk of ther do nnt, se 1t would net be expested that intere-row olanting weulld
areatly sffgel the dust stomm problem from northern winds.

Story Cshtegery Dates, 1961

Hevere 9/ 25 lﬁ./ 4

Moderate 5420, 10/28, 10/29

Mild /by LT, 5/hy 15/%, 1101
Very ¥ild Hone

Distpibution atatistiss for rortherly ztormgs The following teble of
northerly dust storm distribution includes 311 recorded storms for ithe
past 7 yooers,
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Burmber of nertherly storme for 7 vears (1955-1961) by ssvarity:

Severs 4
Vo Hild Hild Mederate Severs Totsl Jodsrats

Jdanuary 0 13 ¢ G 0 0
Febrary 0 # i 0 ) 3 1
Harch 1 1 2 i 5 3
april 2 3 2 2 10 4
¥ay 1 2 3 1 7 4
June g 1 4] 1 2 i
July ) 0 0 0 0 o
August 4] 1 G g 1 D
Septenber 1 0 0 1 b 1
Oct.ober G 4 3 3 10 é
November i 2 1 1 5 2
Degenbey Q 0 O 2 2 2

T¢ should bs noted here that there were twe errors in a similer tahle in
the 1960 report, page L57. October severs etorms should read 2 rathsr than O, and
October sevare 4 medepzts should read 3 pabher than 1,

The feot that there is 5o column for very severe storms does hok mean
that thers were no -aortberly storme of this sevaerity (using eriteriz of
western sborm svaluation}. It simply means that they were sll lumiped into the
single cebegory of severs. Actuclly several of the fall storms would probsbly
£all into the very severe cabsgory, being driven by 30 MPH winde, Unbil 1957
only three ca’mgoriea wers used for deseribing northerly atorms (mild,
moderato, and severs). In that yesr a fourth gategory wes mdded -~ wory mild,
not Tor the purpose of spllitting reeorded wild storms inko twe exhesories of
severity, il pather to record dustiness caused by portherly winds wrich other-
wise vwould be ulssed. It iz not felt that thers iz any nesd to oplii severe
storms into wowe categories,

The grastuet consenbratlion of dust storms from northerly winds ocours
in the spring months of ¥erch, iprll and May and in the fall, primapil
Ootober., The distribution of intense storms (medarate zmd sevars} i3 very littls
differant from thub of 2l) storms combined,

Analysis of reroy offeetiveness by dust atorm obsorvstionsd

A5 was sxplained esrlier in this sechkion, simple comparisons of tLotal
mmber of dust storms for the yesr; intensity, or distribution with oiher
ysars are of little velus in evaluating the effectiveness 2f = dust cuantrol
neasure gush 8 inbter«row clanbing. This is due partly to the fash that
natural dustiness varies considerably from year tc year besause of changes in
wind intensitles and rain patterns, pertly due te intepr-row planiing buing
effagtive for only sboul two months of the year, and partly to Aifficuliy in
ageurately assessing the degree of dustingss for a3 glven yesr.

Part, of this problem can be solved by slimineting fros the anslysis
northerly and southerly dust storms, few of which sgeur during tho p#.r"‘od in
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vhich Inter-row planblng is effective, The following table shove the numbsy of
recorded dust storms due to westerly winds by menth for the wurions yerrs, The
six yeoyr average encompasses the years 1555-1960 inclusive,; but not 1961,

Wumbers of storms by wonthe for years 1955-1961

1955 1956 1987 1558 1539 1960 & vr. ave. 1961
Hareh - 2 4 £ 3 1 . O
Aol 3 2 3 9 3 8 3 &
¥ay é 9 2 é 17 11 T8 é
June ki 9 0 1z 11 1 16, 10
July 3 3 4 3 7 2 3e5 3
August G & & i 5 3 3eb O
3ephomber 3 O 2 e 2 2 L5 1
Oobober 1 4 D 4] 0 ¢} ] 0
Tebals e A 33 22 L5 38 33 25

Zxecpt Tor 1958 vhieh was vory rars weatherwise {ssc p.p 94 and 95 of
thig repord), having very heavy spring rains and flecds wd litile wind, 1961 had
the fewest dugt storms {rom westerly winds., Shorms of = very mild chapactey
were not recorded in 1955 nnd since it was gonsidered a dusty your i is most
likely thab there were quite a rumbsr of very mild storme {and perhaps some
nild onss tno), which opeurred without being reeorded. It is likely, therefore
that 1955 had move than two more westerly dust storms than 1961, Slthough this
evidenes points in the direction of some nobleeable resulis from the widesenle
intererow plonting, it is far from conclusizea,. ‘

The descriptive dust storm gabegories (very wild, =mild, ete. }increase
in dustiness in soma sopt of ermuds expomentizl fashion. That is, 2 mwild storm is
two or threo or more times mopa indbense than & very mild one, & modepste storm in
turn is several times more intenss than 2 wild one, ebte. It fellows, then, that a
single severs alorm causes much more eroplion, dust, damage, ami nulssnes than
geveral wmild ones. This should be taken inte acoount Lo properiy evaluste
gny dust centrol measures., The following table lists tobal nwabers of westerly
dust atorms by severity for the past seven ysars.

tumbey of storms hy severity for years 1955-1941
1955 1956 1987 1958 1959 1960 ave, ."Li?i":l

Very severs - 2 o] 4] 1 0 o5 0
sSevere b 2 3 3 b 8 iy 0
Moderate g ) 5 4 ? 5 6 3
Mild ig 1L 1L i i 17 ik 12
Very mild - 7 31 7 i5 11 G 10

¥nen the westerly dust storms are broken down into severily ssbegories
o striking fact emerges, Vhereas 1961 had no storms in the severs and very
severs csbegories, svery other yespr of this study had at lesst ithree such storws.
In addition, 1951 had fewer nmoderste storms than any of the other rears.

Purther and more ageursts assassment of inter-row plonting effectivencas
15 obtained by comparing severity of storms only im tnose montis that intererow
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planting oun be expected to be materislly useful ~ May and June, “he Lfollowing
table nakss this comparison,

Number of storms by severity {Msy and June only) 195519631

1955 1956 1957 1958 1959 1960 ive, 1961
VYery asyere - 2 O 2 1 ¢ . ¢
Severe k] 2 2 2 & 4 3 0
¥aderate 5 S 2 b 4 4 4 3
Wild g & g & 11 8 8 8
Very ¥ild - L 5 ) 6 & 5.5 5

The nbove table, veing only the nonths of Hay and dunz, shows
egsentiuiliy the dane sbory as the previcus one. Thers wers no sevare or very
severe shorms during these wenbhs in 1961 ut at least two much storms in all
other yeurs, IExeept for one yesr, 1957, there were fever moderste storms in
1961 than in the other years coversd by thie project. Even in the case of 1957,
there were nors sioderate and severe stiorms cembined in the monih of ¥ay wnd Jure
than there were in 1961,

The complste #loss¥ of severe sborms in 1961 compared with all other
vears duving the perisd whish histordeaily has been fhe worst dust season had a
very ssterisl effect in lessening the dusti ness of the sesson, This advantage
was added to the lesser «ffect of fewer msderate sterms. 43 wes exploired sarlier,
aince vory aevere, severs, ind modercsho storms weve 86 very much wors dust then
storms in the mild oategordes, & substantizl lessening of these Ybadh storms
results in & very significasnt and notieesble reduction of the peut dust problam,

Albhough the shove anslysis shows a marked dearsase of dustiness in
1961 and points strongly to the massive inter-row program as the responsible
esupe,; it leaves room for the srgument that this dimimation of dust mizht have
been dus sither to sabnormally low wind velosities, unusually hesvy soring rains or
both, Records show that rather than baing a period of low wind velocities, the
greing of 1961 wus s parbticularly windy perdod with many daye of hirh wind
velocities. (see climabologiesl sestiom of thia years resordt by He 5. Schulteg,)
In addition, 1960~1961 was & below normal rainfall yeare (9.17 inches 25 agsinst
1460 average) with & siring which was nobt sbnormaliy wet. Based on previcus
years, one would have expscted a partioularly dusty spring with musbsrs and
intensities of storms spproximating the dustier of the vrevious veurs,

it sgzems reasonsbls Lo conglude fHrom this data that the sxtensive inbere
pow program in white asparagus for dust condrol was effective in raterislly
reducing the dust from the Delta in the months of Hay and June.
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Inber-iow Plarmting dxperiments

The success of the community sponscorsd large sosle inter-row
planbing experiment in 1960 slsurly demonsirated to the general oubilis and o
the growsrs soncerned (producers of white asparagus on wind ercdi ,,’Ie lands)

vio important points, First, theb inter-ror plantlng of white asparapus,
properly and suceessfully done, very materlzlly reduces both the erosion and
the congequent dust from this importont sourece of dust durdng the spring months.
Sammdly s it was demomatyrated that the nowly devissd method of irterwplanting
early in the season into green asparegue (gee PP 159-160 of the 1960 report)
made the interwrow planting feasible under mest conditions cecurrinz in the
managenent of white aspsragus, This is not to say thaet indsr-row slanting in
asparagus Wﬁ’w perfacted in 1960 but it was clearly shown thab the new
pringiple {planting a single row of grain into s furrowed out cen tsar in green
asparszgus sarly in “the sesson) could be applied Lo mest if not all white aspurarus
of 7' ved width and grester,

48 3 yesult of this successful demonstration of interwrow Jenting,
an Intensive camnodign wes waged by growers' groups and public agengies to
induce growers of white asparagus in ths Delds to intsrerow 2 subshantd
rertion of thelr acreage In 1961, 48 a result, over 13,000 scres o white
ASPETELRE WEre inﬁer-plaxrted, probably a major portion of the lani zmonable to
the practice. 4 large part of the effort of this project for 1961 wes expended
in apsisting 3 n the gucesssful accowplishment of this vast ingresse in inter-rowad
acrenge, The work was primarily in the fields of edupation snd assistares to
grovers inexperisnced in inter-rov planting, observetion and develomment of new
techniques, observaticn of and work on solutions to newlsr arlging problems,
and evalustion of effectiveness,

In addition to this work on wide sgale intererow planting, varisty
trisls in field soale inter-row plantings for finding suiteble intereros greins
were sgain plamted, Fertilizer and gibbersllin cffecis were alss studied on
thesn plan!binga;

Sinee the volunteer grain problem assosisted with inber-row planting
ccours durdng the winter snd mllowiﬁg spring, complebe chasrvebions on sn interw
row planting orogram cammot be somplsted ywwithin the calendsr ysar, The carry-over
volunteer problem from 1960 is reported hars,

Yolunteer from 1960 interercw, Volunbeer barley resuliing from the
1960 iﬁter-r*:w,_f:; Wa3 obscrves throughout the winber of 1‘*::6 19261 until the
start of the assparagus seasen in March 1961. Barley had voluntesped in all
fields except 2 few on one islond where the aspxrspgus had bsen plowsd cul and
flonded in the summer of 1960, 42 was mentiomed in paragraph 13}, puge 165 of
the 1960 peport, by the end of that year, the volunteer barley on & number of the
iglands had been partizlly controllied by the normel dlskiags following fern
shopping. Thée normsl prackice of wintsr flooding of the aspararus Tfields hed
commenged but the smount of voluptesr combtrol resulting therefran could nob
ke deternined,

A8 noted in the 1960 yeaport, an unitne situation develoned ith
respaet Lo the volunteering problem in that harley hed sprouted in ths summer
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after the last culiilvation end was trll snd rank when winter gset in. Ulaking
following fern chopping only partially dispupted this growth because the clunps
had such large, dense, matied root aystems., Although the barley was chopped
by the disks and badly mangled, much of it was not killed. On one island there
was no disking following the ehopping of farn so this tell, rank, summer
germinabed barley went into ths winker menths completely unconirolled.

In general, fleoding did sob kill out the tall, maturs, sunmmer
gerninated barley whether it had been disked or not. This was due wostly to
not being covered completely by the flood water. In most erses, howsver, it
was greatly wenkened by the axeemeively wet conditions and the revoges of
water {owl. The usual snd negessary diskings for winter weed control and
aspapspgus bed prenspzitions gompleted the dastruction of thia beriey 4o the point
in all essee where there was littls left and that gave no troubls sf the
beginning of the harvest season. Subsesguent normsl opersticns completely eliminsted
the amall remaining barley.

Intererow barley tends to voluntesr in glumps of 5 %o 40 nlants becauss
the seed heads are nob shabtbered when the barley is disked down afler the
asparague harvest season., Sntire soed hesds or parts tend Lo germinate as a unit,
is a result, the plants are difficult to kill during the damp winter months if
the plants have grown enough to form a dense mat or ball of 903l and roots. Bven
if this is lifted out of the ground and partially chopped by disks, the barlsy

rlants econtinue te live and may sven put more roots into the scil,

wheraver flooding wpss complete and no tsll barley protruded sbove the
water; killing of barley volunteer wss somplete, However, whole [ields were
fiooded completely in only o few pases. The mors usual sases were those in which
-~ the flelds were unlevel wiih 2 eonsiderable portion of them only partially flooded

or not flsoded st g2ll. These resulied in cases of partially sontrelled volunteer
barley (as a result of fern disking) over-wintering in the fislds ond msking
some but not extonsive growbh. This remaining barley was knocked cvi by normsl
pre~seagson weed control and bed preparstion diskinga,

The final result was that in all cases, barley voluntesr ha') bsen either
completely eliminated or reduced .o guch z negligibdle smount by the beginning of
the asparapus harvest in Harsh that 1% wes no problesm st all, In 21l cases, this
control was effected by only those normal culbural operations and diskinge that
would have Laken place regardless of tﬁa rrssance or absenes of volunteer barley.

Yariet These experinents were for the
purpoge of finding suitable gombinstions of grains and treatment for inbererow
planting nurprses. The twe most important characteristics ées*rud in an inters

row plant are sarly vigor and growth rate {to withsband the rigors of the splitting
and ridging operations in spril) and tall sbabure combined with dense leafiness

(for offestive conbrol of erosien). Secondary but highly desirsble
characteriatics ars late maturidy with a tendeney to stay green throughout tha
asparagus season, the inability to germinste or otherwise be a wolunteer vroblem
in the winter, snd the ablllity to tolerate 2 4~D sprays uasd for weed control
in the sirips. Yellow dwarf resistanes would zlsze be a helpful cuaiity.

Although certaln barleys seem, st prosent, to be the most suitabls,
variety tests over the past several years have falled io discover s zingle wvariety
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which possesses to a desirable degrse the characteristice Just momtioned. Prior to
the 1960 sesson, results of test plots indiested that intimate mixtures of two
varietios having differsnt characteristics Lended to show the best characteristics
of the component, Thus a 50~30 mixture of (allfernia Meriout barley and Dwsdish
ocnts tended to have the early vigor of the barley at the stsrd and the tall

staturs and delayed maturity of the oats later in the season. Field secale plantings
of such mixes in 1960 were incenclusive dus to problems with the particular
plantings not agsopisted with the minburs,

Field senle inter~row planting using three different nixes wes trisd on
Ring Isiand in 1941, Approximately 5050 by weight mixtures of Swedish oats and
falifornis Hariont barley, Tnas 33 wheat and Gslifornia Hariout, =nd nas 53
and Rojo bharloy were used, The purpese of theese wixtures was Lo combine some
of the eaarly vigor and rate of growth of the barleyas with the 211 stature amd
delaysd maturity of the particular whest and pat varieties, Planting was done on
¥arch 11, 1961 28 an integrsal part of the regulsr inter-row olanting. Commeraeial
sirgle unit, tool bar mounted, self driven planters with double disk openers
were ugsed.

By the end of the first week in Aoril, just a few days nprior to
ridging for white asperegus producticn, there appeared to be 1little difference
batween the mixes and straight Rojo barley :sed for the balasnes of intervlanting s
excopt that the Jalifornis ¥apiout-Swedigh oat mix smemed to have slightly more
growth and vigor, In the last weeks in April 1ititle differsncs Irom the
suitability standpoint eould be seen bstween field nlanted mixes and field planted
Rejo. The barley-cat mix was, however, slightly taller and had noticeabls broader
leavss. A week later both mixes comtalning Galiformis Maricut berley were 2" abovs
the esparagus ridges and very noticeably higher than the surrounding Kojo barley
inter=row, This rapid growth of the Califorrda Mariout barley st this time
{imminent apmroazch of the worst vart of the dust season) 12 a desirsble
characteristic, ,

By the beginning of the third week in May, the situastion had reverssd it-
gglf with the Mariout mixes only ahout 22" high and the Rojo 4F tallers The ocats
and whests al this stage were not adding any height to the Harioui; the main
reason for combining them with this emrly vigor, short stature berley, i3 late as
June 7, thia eondition of the wheat and oats in the Mariout mixes being no taller
than the bariey atill obtained. In addition, on this date the Kariout mixes
apoegred drier then the atraight Rojo even th:ough the oats and whent in the mixes
were atill green. On June 17, at or apmwreaghing the normal end of the asparagus
harvest season for which the inter-row grains are nseded, none of the {1eld planted
mixes aopeared superior or aven eqQual 4o the siraight Rojo barley. The oats-
Mariout mix apeesrs! gresner hecsuse of the gresn outs but was generelly inferior
to Roje due %o ihe considerably shorter height of the Maricut barlsy and the
sparge nature {(due to peor stand) of the Swedish cats even though they were by that
time as $all as or btsller than the Roje. The wheash of the whest-Harlout mix was
nearly as dry as the ¥ariout, drier than Roje, and no taller than Rojo if as tall,
Similarly, wheat-tojc mix wss aslightly inferlor $o straignt Rejo.

In this trisl, all factors conasideved, strajght Rojo barler was
superior to any of Lthe mixes, However, neither the JSwedish cats nor the Onas 53
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wheat performed aeccording Lo expoctabions baassd on resulis of previcus amalld
oot vardety trials, The early vigor and growth rate of Mariout barley and

the late maturity and the tall, dense stature of Swedlsh cals and Onaz 53 whest
ars desirable characteristios not contsined to the deaired degree in any

one plant, A% pruegsent, Rojo barley seems to be the best gcompromias with
Arivat barley & suitabie bubt less desirsble substitute,

Hixture trisls ghould be continued under a varlety of conditiona
including 3 Oslifornia Marlout ~ Sojo barley mix. Search for new, more suitable
varieties should contime,

In sddition to the variety wmixes incorporated as regular inder-row
planting on one island, smaller varlety plots were again hand planted into
aspapagus of two islanda, Insluded were varietles which previous brials have
shown to glve some promise, aceepted or Yoonbrol! wardeties such s Celiformia
Mariout, Rojo, and Arival barleys; =nd new verieties. All planting wes dene
doring the last week of Mareh. Three wheats, fwo oats, seven barleys, and twe
ryes wore tested, They woere observed znd cospared throurhout ihe sesgon fov
the properties mentioned ssrlier as dasieable,

The barleys included OCslifornis Mariout, Reojo ard Arivat which were
ysed as stendsrds sgainst which all other varleties were meesured, In oaddition
there were Traill, Fonbtealm, Xlndred, and Parklend barleys. VYhests used were
Pacifie Bluestem, Big Club 43; and Onas 53, Qurt and Swedish wers the fwo
oab varieties triad while %the ryes uged were 3vilof Pourex (& tetr=pleid) ard
Yeraed, ‘ Lo

On April 3, a few dage to 3 souple of weeks béfore normal tims for
ridging and sonversion to white asparagus, the verieties wers obsorved for
height, strengkh, end gemeral vigor. Ab this time, sl the barleys were
clearly supsrior 4o all the othep gralns, Among the barleys, Culifermia Mariout
waz the best, Rojo second, and &8ll the other barleys abont equal and less vipgorous
thon Roje, The wheats amme next with Onas 53 the streongest ¢f then and only
slightly infericr to the poorer barleys. %he oats ware avout the ssme as the
poorer whests, shorber (longer coming up), btut with broader, sturdier lesves,
The ryes wers poorast of g1l af this opdbiss) time, with very thin, weak, spindly
leaves. AL wmid April the same general voniking and description held trus.

In the peried around the end of irell and the begimming «f Bay,
Celifornia Maricut was clearly superior to 21l other varietiss (bsing stiffer,
mors upright, and 2" taller or more than the other grains}. 7Ths other barleys
had only a slight eodge on the other varieties which were all aboulb ihe sope
excopt the Svslof Fouvex Rye wes slightly inferior to 211 tne obhors.

‘ £t mid Hay, a time when full sffectiveness of inberersy plunting is
desirabls, the grain strips shiould be st lesst 20" tall, preflerably mach taller,
Observetions were made ab this time to Judge relative sultability ond
probable effectiveness for inter-row planting. The folleowing trief descrintions
from plots on Hing Island show mascepbibility to yellow dwarf disense snd stage
of maturidty z3 well as height and gensral leafiness and densenesz, Absence of
2 meturity nobtation indicabes the plant had not reachad the boot stage.
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Galif, ¥eviout 237.24%:; headed cub; leafy, denss, uniformi light yelleow dwarf
Rojo 20"=25% just hesding out; sl. less leafy, dense then Calif, Har.j light Y.D.
Arivat 22%-26% heading out) consideprsbly lese leafy, dense than Rojo; light ¥.D.
Traill 12%317% vary leafy, brosd leaves; not yet upright; light Y.0.

Montealm 120«1h" same a5 Traill but shorter

Kindred 12%=167 game as Traill

Parikland 10%-12" gimilar %o Kindred but shorter

Cnas 53 12t%-]Af" sl, more broad leaved, stiffer, mors uprisht than other wheats
Pag, Tluestem 10%=139 not as upright a8 Roje

Rig Club 43 10"=1L¥ about 1like Husstem but slightly more upright

Curt 13%17% in boot, Just heading; leaven stiff, ersct (more thanm wheats or Swedish
Swedish 13%~15" similar to Gurd tut leas msturs, leaves less erect

Svalof Pourex 12%-16% not upright: plant 20¥<30" wide; not dense

Merced 20"=26% gtoried headingy upright, mcd leafy, meny stems

Dbzervations on the same date at the Jones Tract plot chowed sssentially
the saxe ploture exceph all varieties were growing batter and wers 1% to 3" tsller.
The one exeepbion i the general aimilarity was with Kindred barley., “hersas this
was one of the poorer barleys in the King Island plot, it was relalbively much
better on Jones Trach, belng taller and mors upright (18%-22%) than elther Tralll
or Montcaln and wae very lesly and dense, ‘

iz of mid ¥my, only some of the barlsys and perhaps Hoerged “ye had
adequate helght, stiffness and density to be wmullable for intersrow placting
for wind arosion eontrol,.

By the fourth wesk in Hay Hereed fiye made much growth and
wag about 36¥ tall, It was not very lsafy but had many upright stems, and it was
felt that it should be considered for trial in & mixture with 8 buriey.

rxamination of the plohs on June 17 showed $hat all the grains in the
Ring Island plot were mugh poorer than in the Jones Teact plot. Some unknown soil
eondition or dissase sesmed Lo be having s wery adverse affect on the growth of
the rlants, Provicus checks of this soll for M and total zalis ched ne llght on
ths problen., Ao a8 result the wheats and Curb osts attained helghbs of only 1322
inches, and the barleys were far shorier than on dones Tract. For this
reason, finzl comparison of the grains was made from the Jones Tract pint. Ry
June 17 all greins had reaghed ar sdeguabs height for indsr-row planiting with
most belng cver 307 snd the ryes were LO¢=-50%, {alifornia Hariout barley was
the shorbest grain at 22M-25" and not considered of adeguate helighi hy itsolf
for optimum wind erosion control, Hext in final helght at 20%.32" were Rojo
and Avrivat borleys, the presently used varietiass for inter-row plambting. Although
aome appeared mopre sultabla than others, zl)l the remeining grein: had sufficient
height, delayed maturdty, and density te warrant further testing as possible
components in mixes. Exeopt possibly for the barleys, these grains nhad
insufficient early viger and rate of growth to be comsidersd 2z sultable for
vingle varisty inter-row planting stogk. TLesst suitable of the veristies tested
were Pacific Bluesbem of $he wheats, Curt of the oals, 3valef Fourex of the ryes,
and Monteslm of the barlsys., They should, however, be tested one wore season
before diseaprding them from consideration.
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Phosphate fertilizer was agein tried Lo provide added ewrly viger and
growth to the grains. Tt 4s used successfully for this purovose in wheat on the
paat lands of the Delts and was found in other experiments to tr-iple the early
growth of corn. Onas 53 whest, 3Swedish oat and Csliforniz Hariout and Rojoe
barleys were used in these trisls. Oround rosk phoaphate snd single super phos-
phat® were eash drilled with the seed as a mix and single super phosphate was side
drasged vhen the plants were in the 2 to 3 leaf stage with 6" loaves. HNo response
was seen Lo sny of these treatwments, at any stege of growth. PForhaps placement
under the seed is recuired for response,

& siight height response was obieinad in 1960 {o gibbsrellin soray on
falifornin Mariout barley at 100 pmm. 7o investigats this response further, Onas
53 whest and California Mariout barloy wers trested with four levels of
gibberellin spray vis, 1 ppm; 10 ppmg 100 ppew; 1000 pym, Swedish osts and Rojde
barley were sinllarly sprayed &b the rates of 10 pm and 100 pooe Conditions
nade 1t iwmpogaible to sorRy 2t an earlier iimae so aprays were aoplied on May 15
at the following heights and sbages of maturity, Rojo, 12%-18% in boot just
headings California Mardieut 20v-23%, nesrly 1008 headati; Onas 83, 13"-17¢, very

early buobj 3wedish, 13"-15", not yet in boot. One week later there was no
visible response Lo any of tha gibersllin tresztments. Oy June 17, Cslifornia
#arlout showed no response zt any level of Lrsstment. This wos due, probably to
the late stage of ngburily ab the time of trsatment. Wojo reshonded to trestment
by & 2" inorease in helght from both 10 ppm 2nd 100 ppm in one nlot and only from
100 opm in the other., Onas 53 wheal gave no responae at rates of 1 ppr to 100 pmm
ut showed s &% yoaponse st one plot, and an BM-10" response =2t the cther from
the 10CO pp treabtment, Ac¢oompanying this incrsased growbth, however, were the
undesired effects of hastenad maturity, curled smid dried leaves, lowered denaity.
Response by Swedish oats was undetermined begauso of non-uniform growth of plot.
Thess treabtments should bs repeatad another season abt & much eaxrlier growbh

stage to determine if short stabtuwre plants such as Hariout ean ba given taller
stature snd slow growing plants like the wheats and oats can be eaused Lo

grow faster st sn esrly stage.

Deltawwide intererow planting Prior to the 1961 season 2 two page shest
of instructions on iLer-row planting was produced and distributed Lo ssperagus
grovara on pest soils, Ib was besed on the szccumulsbed knowledge of inter-row
planting and particularly on expsrience with the new technicues developed in 1960,
A ecopy of this gheet is sttached on the nexi page as 8 part of this waport., ib &
seriea of meebings organized by the Zxtension Serviee cut on the isiands, growers
vere given more details and shown plotures of typicel ecuipment ard motheds. At
these nesbings the growers were urged by the District Aliorney and two growers?
organizations %o take this opportunity to materially assist in abating the dust
problem. It was recognized that all the answers to inter-row plonting were not
known, tut only by actual experience gould a grower perfsect it for his own
particular set of conditlons.

The target period used for planting intererow grain in 1960 was April 1
te dpril 15, Planting inder-row during this psriod was found %o conflict with
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sonversion to white sannery aspsrsgus and did nob produee grain sufficiently

high by mid ¥ay to give a high degree of sronion control. A5 & sonssguencs,

the recommended poriod for inter-row planting in 1961 was set st mid March to
Aprild 7 and growers were urged to get 1t in sn early se possible,

Two saporagus growars on Klng Island and Lower Jones Tract began
inbere-prow planting during the 2nd wesk of Marsh. By Amrll 1, slightly less
than half ths £insl inter-row acreage had been planted, with 18 to 20 growers
naving sbarted planting. 2 weoelk later 75% to 80% of the teobal to be intererowed
had bsen completed. The remsining 208 to 25% was completed by about April 19,
geveral hundyreds of asres having been planted into white asparagus after eon~
vargion. In &ll, 25 growers on 15 tracts and islands interplanted a total of a
little over 13,000 acraes of white asparagus.

Ridging for white aspsragus storted as early as April §, 1961 ard
contirued ot least unbkil May 2, 1961 with many growers sfuriing around the Bth
te 12th of April. Orowers who plantedl towerd the end of March or later and con~
verbed early rau into the problem of having te convert while the barley was young,
tender, ond short,; snd was therefore esally burled in the conversion prosess,

By ¥ay 20, about 4700 acres (35% of totsl) of imter-rowed asspsragus
wap Judped high enough to be at least partislly effeciive in crosion aznd dust
gontrol. Eventually sbout 11,500 =arss grew 4o sufficlent helght and density
o be more or less eoffactive,

Obsarvztionz on scme of the problems sncountersd 2nd technigues used
are given briefly below and arranged by subjest. The experience galned in this
and previous vears was belng brought together =zt the end of 1941 in the form of
a bulletin to asslst farmers in thelr inter-row planting.

Flanbting date, 7The wide spresd of rlanting dstes indiested above
(3/8/61 to L/16/61) was due in part to differences in oxperience with inter~row
smong farmars and in part 1o lack of neesssary equipment. Farmers who were
unfanilisr with the teehnlgues took lomger in rigging up znd medifying their
equiment md tended to walt o see how Phelr neighbors went aboul the new proe
gedure, Uhers plonbers wars used by thres or four grovwers in turn, it was
inevitable that the last users would be late, partieulzrly vherc there were
several hundred acres involved in each of the plantings. Another condition
discussad later whieh accounted for some late planted soresge waz an abtesmpt by
soms grovers o plant doo much with one set of planters, Three growers hed to
nostpone thelr planting several days bessuse thelr fields were too wet, In one
gase the grower thoeught his fleldn were too wet as lebe as ipril 3 and sncther
as late as Merch 27, Z3ome growers feel that esrly conversion Lo white asparagus
will he the uysuzl thing from now on =ad that inteeercw planting should begin &s
ezrly a» Mareh l. Although this esrly planting date has some important
adwventages, it 1o not felt that any svbstantial number of grovers gon begin this
early in most yesrs begauss of wetness and weed problems, Ixperience wonld
indicate tiat the target period for beginmning and eompleting inber~row planting
should be mid March to april 1. Planding earlier than mid Hereh is desirable if
wead and modsture conditlions permitb,
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INTW-ROW PLANTING IN BRIEF e

This sheet is :.ntended to ass:.st you in planm.ng for effective mter-row

planting of white asparagus in 1961,

It is very brief but covers most of the

essentials you will need to get ready for an inter-row planting program in your

tgras this year,
on 7t to 8' beds,

Inter-row planting as described here-hes been successful only
The narrower the bed the more difficult it is and the more
care that is required for the method to be successful,

A more complete bulletin

describing inter-row planting is in preparation and will be furnished to all

interested growers when completed,

Planting date., Although weather,
field wetness, and weeds will dictate the
date of planting to some extent, March 15
to April 7 should be the target period.
Every effort should be made to begin
planting as soon after March 15 as possi-
ble and to complete planting by the first
week in April, The earlier the planting,
the taller and more rugged the barley
will be to withstand the spl:.tt:mg and
ridging operations during conversion to
white,

Preparation of ground. An impor~
_tant operation in inter-row planting in.

green asparagus prior to conversion to
vwhite is furrowing out the centers be-
fore planting the barley. The furrow
"should be as flat bottomed as possible
and the spoils should go to the shoulders
of the bed where they can be used for
ridging later on. Depth of furrow will
depend on the width of rows, height of
green beds, and eventual height of white
beds, 2% to 5" is the usual range,
Enough dirt should be moved fram the
centers so that white ridging can be
accomplished without taking out the
barley or leaving it on a stesp-sided

- ridpe down ‘the éenter, This furrowing
.may be done with a flat bottamed furrow-
- -ing shovel with slanted-up wings dong .

~enough to deposit the spoils on the

shoulder of the beds, tool bar mounted
‘disks, or the front section of a split-
4ing disk with outside bladeg removed,
If disks are used, & duck foot chisel,
heavy chain, or drag should be used to
break down the sharp center ridge left
‘ by the disks,

- . Many centers become hard and com-
. paet. due to tractor traffic, Barley will
- not do well under these conditions amd

. chould be satisfactory.

Under such conditions chiseling with
one or more chisel points to an ade~
quate depth is very important,

lanters used. ' Any
type of drill which will piant barley
at the required rate and depth in
straight, accurate rows is satisfactory.
Only one drﬁled TOW per asparagus cen-
ter is needed,. Single disk, double
disk, and. chisel~type openers have been
used successfully, 10! grain drills
vwith all but two openers plugged and
removed have been used but they tend
to wander., Fertilizer distributors
connected to chisel point openers may
be used if. the .rate can be adjusted
low enough, - Homemade tool bar mounted
planters using standard grain drill
parts have been very successful,

" Commercial single unit tool bar mounted

planters used for corn, sorghum, etc,
Plates for
several mekes are available which will
deliver seed at the proper rate.
Covering knives or chains may be
needed to properly cover the seed.

Combing”s rations. The furrow-
ing, ch:.selmg, and planting should be
canbined infto one operation if possible

%o cub- costs,i and make it easier to do a

planteré 'a'nd.ﬁﬁsels are mounted on
the rear, With some types of tools,
furrowers and planters can both be

mounted on. the rear tool bar, It is

most important that the furrowing and

planting oper_'aticns be done carefully
ely. Straight barley rows

exactly douvnv the center will make

ridging operations later on far easier

planters will not always operate properly. and more satisfactory,

»
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Varieties. Either Rojo or Arivat
barley can be used but Rojo is preferred,
Any planting after April 10 should either
be California Mariout or a 50-50 mix of
California Mariout and Arivat or Rojo.
Plantings before March 15 should be a
mix of Onas 53 wheat and barley so the
grain strip will stay green longer,
Golden Mariout and Atlas barleys are ndt
as satisfactory as those mentioned,

Seeding rates. Seeds should be
planted at the rate of about 18 to 20
seeds per foot, This will amount to
about 10 lbs. per asparagus acre on 8!
beds and 12 lbs, per asparagus acre on
7' beds for most barleys.

Depth of planting, Depth of
Planting will depend somewhat on the

moisture condition of the soil but 1z"
to 2" should be about right. Very
shallow (1" or less) and very deep (more
than 3" or 4") should be avoided., As
for any crop,. the barley should be
planted into a good seedbed. :

Weed control in grain strips.
Weeds in the barley cannot be cultivated
out, However, weed control has not
usually been found to be necessary.
needed, 2,4~D can be used to control

If

broad-a.eaved weeds in the str:.p. Growers -

have either done the spraying themselves,
using 2 spray nozzles over each strip
and covering 4 to 6 strips at a pass, or
have had the spraying done by & custom

spraying operator. The County Agricule
tural Commissioner should be consulted
for the necessary permit to use and ob-
tain 2,4-D, .

. Splitting and ridging, Splitting

. and ridging for conversion to white 'gras

requires more thought and care wheninter
Trow barley is in the centers, Tractor
wheels will have 10 be moved in so as
not to run over the barley. It may not
be possible to split as deeply or as
widely as in previous practice, The dirt
moved in splitting must not go all the
way to the barley in the middle or it
cannct be picked up by the ridging disks,
Satisfactoxy splitting may require out-
side blades removed from disks, less
disk set, or both, The marrower beds
perticularly may require "splagh boards"
at the outside disks to prevent dirt
from being thrown on to the barley strip.
Care and patience in finding the proper
set up at this critical stage will pay
off in better barley, better beds, and
better dust and-erosion control,

Federal cost share, For several
years now, the Federal Government has
approved inter-row planting as a soil
conservation measure,” It will pay
$2.00 per acre for inter-row planting
through its Ag_mcultural Stabilization
and Conservation program. Be sure to
apply for this benefit before planting,
Contact the San Joaquin County Agricul-
tural Stabilization and Conservation
Cormitiee at 742-East Charter Way,
Stockton, or telephone HO 2-5188,

Since a brief paper such as this cammot fully cover such a subject any
questions or requests for help in your inter-row planting problems will be
welcomed by the author who can be contacted at 145 aouth Amer:.can atreet Stockton,

telephone HO 6-2581,

Prepared by:
Alan B, Carlton, Associate Specialist

Department of Soils and Plant Nutrition

University of California

February 1961. 300 copies
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Pre-plant preparation of grourd. Chiseling. Experience nas shown that
the cerders betwoen aspsragus rows frecuently become hard and compaet dus Lo ree-
pasted tpactor twraffic. Barley will net do well under these gonditiona and
planters will not always operate propsrly. Under these conditions, chiseling to
loosen the zoll for an adequate seed bed 2nd teo allow good root penetration la
important. & number of different systems wroved sstisfactory im 1951, Roth
straight =nd spring shank chisels wers successful slthough il was sometimes
diffieult to mount spring shernks on the front iool bars begause of interfersnce
from the rea~ tires. Depending on conditions and squipment aveilable; two to
four chisels per cenber were mounted opn front or resr tool bsrs. In one case,

a zeparabe tragvor was used for chiseling prior te furrowing oub and planting.
Usually however, the chiseling was combined with either the furrowing
op&ra‘bion or the planting, #nd chisels wore generally mounted on front tnol bars,
Several growers mountsd elther chisels or small Ves sweeps on the planting tractor
diremtly bahind the resr whesls to produece s smooth and uncompacted seed bed for
the planter. Chisels on the front tool barz (3 chigels pey cewtef) of the
planting tractor served » dual parpose for two growsrs with older 75%' beds. ‘The
chisels not nnly loosened the center but sise reformed the furrow from a deep,
steep sided one tc & shallowsr, more rounded one. The only unsuccessful use of
chisels coeurred when o sinzle ohisel {per nenter) was mounbted on the rear Lool
bar directly ahesd of the planter. A narrow groove in harvd soil resulted into
which the barley was planted. 3Speodls alongside this groove tended to bury the
young barley afier smergente and the soil was not effectively shattered se us to
provide a geed rocting medium, :

Pre-plant preparetion of ground, Furrowing. The furrowing out of
centers bebween asparasgus rows in grsen asparsgus is the step that has mude early
and affzctive inter~row plenting feasible, It 1s & very oritical operation ami
the sueceas of the inter-vlanting devends on its ampgr sxecublion. Fxperience
in 1960 proved inat this step could be dene in 7% and 73' aspavapus beds s well
as &% beds. This cperation was more difficult, however with the narrower beds
and with older beds, It was apparent last year that teciﬂnic;ued suitable in
young or xedium sge 8 beds wers not at all sultabls %o 7% beds, particularly
the older onss., Because of the diversity of bed widths and bed age in 1961, many
different kinds of methods were developsd to do sn adsquate job under many
different conditions. The objeck of furrowlng ia to despen the centers 20 to 5¢
and move the spoils well to the sides on the shoulders of the bads without

covering grecn 3sparagus oh the topa of the beds. The furrow should have & broad,
inverted #U" shape to allow pasaage of tractor tires without rumning on the
barley to be nlanted. Thers were three genersl classes of esuipment used for
furrowing oeut: Yralled disks, tool bor mounted disks, and tcol bar mounted
furrowing shovels or crowiers. These are described balow.

Trailsd diske drawn down the center bsitwesen rows were widely used on
8! beds and proved highly satisfactory on that bed width., On nsrrower bed
widths howsver, they seemed unable fo producsz the narraver, deeper {urrows
nesded. lNost growers using these dlske pellsed dwo such disks behind s single
tractor;, furrowing two centerz at & time, slthough & few pulled only & asingle
disk behind & small tractor, (lose hitehing of the disk to the dravbar wes
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found important to prevent poor trmxmg of disks with pesuliing erockal or

off center fuvrrows, It iz necessary 4o break down the rldge in the widdle left
by the disks, This was adecustely done by elthsr narrow harrow sections

or loops of heavy chain dpragged behind the disks, 7Two leoops of chaing; one
longer than the other,worked betier than a single loop. The disks used were
front sections of splitting disks with the cut=ide bladez removed, This lefi
four blades per half, eight blades par disk, Udsks wers ususlly adjusted so as
to be fairly fiat but with a considepaliie sel to them. Centera wers lowered
about 3%, leaving & furrow 10" « 127 below bed tops. 4 sirip of dirt L% - 2%
wide on top of the beds remained clean of spolls.

Mot 7% and 73! oeparagus was furroved out by wesns of tool bar
mourted disks. They wera mountsd on sither fromt or rear tool bars depending on
the type of tractor snd whebher or not other operations such as planting or
ehiseling were done simultanecusly. In most gases, two sots were wmounted, sach
furrowing cut 8 center. XNach seb consisted of a pedr of tool bar mounted ridging
disks mounted back to bask to throw out. Three and four blade disks were
sugcessfully used, Some growers found disks with gradusted blade dizmebers
ugeful. It was found that llghtweight diska eculd be ussd on frord tool hars
but heavy disks worked bast on the rear. As with bhe trelled disks, sone
form of center rldge bresker had to be provided. This was usually a sreding
shank mourted duck foct working Just 2t the rear of the disks. In one gase, a
straight shanked duek foot mounted sheédd of the disks 4id a fair job. Two
growera on 75' bsds used s modifieation of the above method which, zithough
succeasful, ook longer becasuse only one row at a time was worked., (ne set of
tool bar mounted ridgling disks were mounted in the umsual ridging sonfliguration
bt set wlder thisn usugl; the sutside blades rumning near the middle of the
asparagus centers. This method worked on two helf furrows at a pass. XRidges or
uneveness left in the furrows wers smoothed out by chisels mourted on the planting
tractor. The uwsual bed shape after furrowing by bool bar mounted disks gonw
sisted of z mope or leas {1lad ridge about 40" Lo 45" wide on toy with
4" to 1av m original unoovered bed top remaining in the center. Furrow cuts
of 5" tn 63v were  sommon, tub were in nost gagses, alightly exceasive. In one case
& furrew out of 84t left a sharp V at the botitom of & 16¥ deep furvow. This
was partially filled in and roundsd cff by means of three chissls, 9" centers
mounted on the front tool bar of the planting tractor. A few growers used gauge
wheels on the disk earrying tool bars and thls tended to stabllize the depth of cui
and produced uniform fuprowa,

A third type of furrower was not favered by most growers slithough it
was highly susceasful where designed and used properly. It was a2 {lat bhottomed
furrowing shovel wede by welding 8" werticsl plates onto the rear adges of the
knives of a Yee knifs weeder. ‘:mperly angled up wings on the resr sdrez of
these plztos distelbuted the speils in the desired peeitien on the shoulders of
the bed., Trials with several of these tenls showed two importent points, It
was tmportant that they bBe mounted on free fioaiing tool bars supported znd
gauged by gauge wheels runndng in front of the shovel. Shovels mounted on fixed
tool bars would not mzintain an even depth of cutting and tended to smuse hard ard
erocked stecring due to chanping draft from side to side., ‘The shovels had to
be adequstely wide with angled up wings to opreoparly distribute the spolls or
undesirable furrow and bed. shapes were obbained. They had to be essentially
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asustor designed for each appiication.

4 specisl problem in furrowing out ogourred in the casze of young 817
saparagus where the beds were ecomvletely flat durdng the green season. Turrowing
to 8 proper depbh left a highly corrugsted field which the grover feared would
eanss labor trouble, As a conseguence, these flelds were inter-planted in the
flat, unfurrowsd centers, Subsequent .ridging for white asparagus left the barley
standing on & :1ight ridge but this Aid nob seem Lo bother the grower or the
harvest labor, A siniler oibustion ocourred on an older bed vhere the
furrowing was nob deep entugh,  The first re-ridging sfter conversion lefi the
barley on z ridge vhioch made walking through the fislds diffieunit.

: Planters snd Planting. Host of the acresge was plarntad by commereisl
single unib, teol bhar mounted, zelf driven planters, Tive different makes were
used and 211 weye sabisfactory. Nost had double disk openers but a2 few had

rumer openers. Cf the double disk openers, some used depth bands for pauging
but this seemed generslly unnecesssry. Depth adjustment was more readily
aspconplished when seed depth wes gauged by planter drive wheel., %“ince these
planters are nob ugually used with winber grains, sultable plates had t0 be

found, Oertain hean plates were found to be satisfactory snd a sugay beeh plate
worked when alternate webs between cells were removed, NMilo plztes were found to
be unsatisfactory, Out-offs had to be medified by grinding Yo prevent oracking
of seed, Hequirements wers thsat the unit plant about 20 meds to the foot more
or less uniformly without seed damage. Homs made extensions in one cass to the
otherwise rather small hoppers extended the acrsage planted between refills. Tool
bar heights of around 18% or less ars peguired for bhese plantera, 7Tt was found
in meny cases that this 4id not give the tool bar sdequate elsarance above the
tender green asparagus shoots growing on top of the ridges. As z resuli, drop
bars {short sscondary tool bars under bhe main tool bar) were reguired for mounting
the planters in order for the maln tool bar to clear the asparagus.

Home made, high clearanes, tool bar mounted planters using standard grain
drill parts were used by some growers and were sabtlisfactory where they were of
good design and well built, Gange wheels were used by one grower on the tool bar
carrying the planters In order to smooth the rough tractor track vrier to
pagsage of the plenter. Chlsels and smell Vee sweeps were also successfully
usesd for this purpose, Most planters had either covaring knives or covering
chains following the opsners and these are imporiant. 3esds were zometines not
covered adequately when these were cmikbted. Most growers planted thelr gerd
adequately desp. In uome cases, howevor, seed was planted only 1/2% to 3/L% deep
due to either too hard soil or poor edjustment of planters. 'hen planted this
shallow, 1% ig sonobines diffieult for the barley plont to establish ibs vital
secondary root system. 7This is particnlarly twue i planting orcurs =fter most of
the spring rains and resulds in stumted, aparse growth.

Most grewers weres able to get siraignit, accurabs plantines; a
deficlency in some plentings ln previous vears. As g result, problsms of
srlitbting end ridging esused by crooked or poorly gsuged rows were nb o minimum,
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Several growvers ecamblined operations by putting furrowing eculoment on the front
ool bar and planbéers on the resr. Cne tractor pass did the job and coverad twe
rows at 2 time, Spsed of planting and esconomies irwolved were both factors in the
grovers decision. Other growers thought it umvise Lo "put all thelr eggs in one
baaskst®, The thought was that with separate cperations, errors in the lurrowing
out pan be oo rested or compensated for during the planting. 3Seth methods were
satiafactory from the technieal standpoint, and the decision of whaether or not to
combine opsrations is largely one of parsonsl preference and egulrment available,

Obsarvation of planting and laoter operstions brought oulb twe other
important considerstions. The £irst is that overy effort should bs mamde by a
groway to inter-plant his fields in the same order as apticipated eonversion.

This will allew a1l the grain the longsst possible time for gprowih before the
rroceas of splitting and ridging tekes place. In s mumber of instances in 1961,
the last fields to be inter-planted were amonz the first to ke solit and ridged.
The barley was very young or just emsrgesd and was easlly dawaged in the conversion
Drocess,

Simdlar to the above problem, is the one of 2 single rig {(tractor with
two planters) interplanting too many acres, Resulis in 1960 and 1961 strongly
indicabe thot & singls rig should not be expested to plent more then 400 to &00
acres, The duty of planters was two to three times that in a nuabor of cases in
1961, The wesult was that planting Look plape over such an extende? perdod of
time that the last nlanted grain was too late snd ran too clese onto tie heels
of conversion or was sven planted afber conversion. Unforseen delays, Lrsakdowns,
and wet weather 211 work to greatly reduce the amount of planting one tractor can
do if galculabed ab ths rate of 60 agres per day {a good day's work wiih ne delays).

3eed and rabe, As reconmendaed from studies over the past several years
under this prejecht, most growsrs used sither Rojo or Arivab barleys {or inter-
planting. *nere‘»cqparisﬂns could be made, the Fojo appesrsd superior in
general stature and density and at least as good in growth rate, Seversl growers
used Saliformiz Marieuk, Although the sarly vigor and growth rate was sonewhat
telpful st conversion tine, its £insl height was noticeably inferior Lo ecither
Hojo or Arivet. Xven so, vhen grown well, it was effective in erosion uand
dust eontrol. REataes of 18 to 20 peeds por foot were recommended and achieved by
most Zrowers. tands of barley at this rate seen to be sstisfactory. In one
case whers double ¢his rate wes used the barley was oiviously btoo thick. In
anocbher case with about 60% of this rate, stand wes too thin to be of cptimum

value, “he rate of 18 to 20 scads per foot 1s close to 10 1lbs, per sspuragus
acre on 8% row-spacing.

Spiikting and ridging. 'Thase sre regular asparagus culiurs cperations
when converding Lo vhite cannery asparagus and not interercs *J}_mtmn{s operations,
Hovever, they require sodification and great care when performed in intore
planted asparsgut. They are eriticel, and in many case: the most difficult
opepations connmuted with {interwrow planting, They led to more barley loss and
ineffsotive inter-row gereage then any obther factor assoclated with intere-row
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pilanting. Splitting consists of disking the bed tops to desbroy unuanied green
agparagus and we:ds snd to dry out and werm up the soil. The beds are cub into
rather deeply and the dird thrown into the centers between the rows. itk
barley interplantings, this throwlng of dirt is restricted in that it must not
eover the grain nor even come too clese to the inter-row strip. °“he soil
normelly remadns in this #splitt or thrown out condition for a poried of & few
hours $o a day. A tractor with ridging disks, either tool bar mounted op
trailed, then brings the dirt topgether in & high ridge over the agparagus row.
The tires of this ridging itractor frecuenily tended to throd the looss Tspliyw
soil into the barley row. This tendency was serious encugh in sevsral instances
to precuire spegial proesdurssz or sntirely WU ffersnt ecuipment,

As hns been explsined prefiously, the nervower the beds snd the older
the beds, the more dlfficult they are to convert to white and atill maintaln
the bharley strip. Although problema arcse and the aplitting snd dlaking
operations were HMfficult in & nmber of cases, most gsrowvers were shle to cone
vert suceessfully and still) leave a major portion of the inter~vlanted barley
intact, In most of those gases where subsiantisl smounts of barley were des-
troyei during converaion, cloger attention to details whlle converting or
betbor timing of the barley slsnting would have impepoved the grain mpvivel end
sucesss of the Inter-plantings, The fellowing sre sone of the mors succesaful
nethods ugsed by growers for oplitting apd ridging in inter~vlanted usporsgus.

4 partisulsrly successful method used on 6! bads used btwo opsrations
for splitbing. The Tirsl operatlon used cnly the freont sechbion of a &Y gplitbing
disk with outoide blodes removed. $he disk was sdjusted {1at with only a light
set and the tractor used 4bh gear. 7The sspond pass, several howrs to a dsy or
two later, wes asde by the rear section only of the 61 disk with no blades re-
moved, The disk was angled high in the center and had a mederste set. This
brovght bhe dirt in froe the barlaey row and produced s £alr ridge. 4 regular
traller mounted ridging 4isk ecnrleted the conversion.

Seveprsl growers, in ordsr Lo save young inter-row barley Jrasticslly
altered the norazl splitting prossdurs. In one case bthe growsr omitied
splitting enbirely, directly ridging up the green beds while seversl others
split only lightly Ly mears of Pkelly disks® om the pidging tractor. Although
the white ridges were loft alightly more waedy by these proesduras, no major
problems arese and the growers wers generally sstisfied with the job,

The mors ususl mothod was the use of normal twe seetlon splitiing
disks with or without the outside blades remeved. In one suscesaful case of
these disks on 6ld &' beda, oubside blades were removed from the front section
only whlch was £li% and with no set. With Full width diska(no hladesz removed)
the set of ths front section had to be light 4o prevent dirt baing thrown into
the barley row. This resulted in only poor to medicere weed contrcl where veeds
were dense and tough. Houny growers found it necessary to cul tractor snsed
during splitbing in order to prevent dirt from being thrown toe far. One grower
rigged up gplash bheards on his disk to prevent this throwing tendency but they
were only partially suceessful. Setier design weuld probably i=prove performance.

In ons gass, the gplagh of loose, dry s0il from the tives of the ridging
tractor was so serious that the barley strip wes completely buried. This preoblem
was sucesssfully solved by on exira operation. & swall trastor of the ¥Cub

*
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elags straddled Lhe senter, riding on the shoulders of the asparagus beds,.
By means of bool bar meunted single biaded vidping disks (twe on each aids of
barley strip) dirt was meved awsy from the barley rovs and 9light grooves were
produged for the tires of the large ridging itractor,

In one area of the Delia, many growers use stesl whealed traller
nmounted ridging disks. The traad of these drallers is usuaslly the same az the
agparagus row width. £s 8 resull, the whesls roll exaectly down ths center
betwesn the rows just whers the barley is interplanted. Host owners ¢f such
eguimment found it advanbageons to modify the tread to prevent rurming over
the young barley. For most rildgers, widening the iresd by extending the axle
was found to be the nost practiesl method.

Seme splitting problems in 1961 could not be solved with any conbina=-
tion of readily available souipment. 4 case in point was an old asparogus
planting on high 7' beds, About 90% of the barley was covered by the conversion
proceas, Slow tractor gspesds helped bubt were inadeguate. YHout of the damage
was dors by the Ifront tires, not the disks. The tractor was set at minimm
tread. Tt was found impossible to widen the tresd sufficlently to straddle
the harley on the outside, An impordtant fagtor contributing to the problem
wag & pra-pient furrow whioh wus o0 deep ad not rounded enough on the
bottom (teosteep sided). On the meme ranch in similar asparsgus a different
type of trector was throwing less dirt and doing a fair job. ¥With proper
rre=plant furrowing and c¢holice of tools thers is little doubt thal even this
difficult sspnrapgus ean bs aatisfactorily converted in the presesnce of inter-
plantings.

£ relatively new tool is beipg introduced into the Delta for use in
asparagus farming, It i3 8 tool bar mounted, power take-off driven Mulchivator
or rotary hoe used in weed control and aplitting of aaparagus beds prior to
ridging for white, They were used in 72' and *tought 7' interplanted aspbragus
with more sueccess than disks under the same conditions. The spoils are well
controlled znd do not tend to cover the barley row., The gauge uhecls are
adjustable in such a wey that thoy nesd not run on the asparagus and ean
aetually a4 as 5 shield to prevent loose dirt from epproaching the barley
atrip toc slosely, This tool can be of material aild in splitting snd ridging
the more 4ifficult interplanted bads of old 7' and 7' se&parsguse.

A factor which made conversion difficult in interplanted ssparagus
was the wide sprspd of dates for both planting and for gonverting. Yuech inter-
row was shord snd tender at conversion time., Barlaey at conversion ranged
fyrom 2% to 11? high., 4s hss been pointed out esriisre, earller planting
and proper order of planting the flelds can assist by produeing older harley
better sble to gshand mechanigal damage and partial covering by dirk.

In the past, most growers have disked snd dragged the esnters between
asparagus heds for weed conbrol and to provide s smooth surface for harvest
labor to walk one ¥With interercw, disking for weed control in the barisy strip
is impossibles 2,4~D spray can bs used for this purpose but only ome grower
felt his weeds were bad encugh to warrant the effort. One grower devised a

special divided dyag which effectively smoothed walking places alongside the
barley.

The barley warieties used for inter-row planting are suseeptibls to
the virus disease Yellow Dwarf. With it, the plants become stunted und sparse,
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In common with oxperlence of paust yesars, Yellew Dwarf did not substantially
diminish the effectlivenes: of inter-rovw plantings. Althoush some plantinge were
affected, these ware not widespread, Thess flelds which bessme infacted wers
only purbizlly reduced in effectivensss. In view of the experianse over the
past several years, Tellow Dwarf disesse resistance in inter-rcw nlanting stack,
although desirables, is nod an important characteristic,

in ever prosent hazard to intererow planting is the possibility of a
atrong "blowh, ususlly from a dry north wind, vhen the plants are still zm'ung.
Sugh a wind in 1561 esught several interplanted fislds on one islsnd ot
eritinal stage in their early growkh when the soll wmoisture suncly was low.
The plants wers badly burned and fimally died for .lagk of rain during the dry
apring. Nearby interplontings under slightly different aomvlitions were unw
sffected. A similar thing happened on two obher islands whers asparagus Tlelds had
sandy spots in them. Poor molsture conditions and shoertage of plant nutrlents
caused posr shands anl stunted grain which were sompletely ineffective in
erosion sonbyrol. Such 1eaations should be interplented earlier in the swason
ard fertilized,

Observations of effectiveness. Zines 1% was feli that the potentisl
effec’civeness of good inter-row planting had been adeguately documented in
past years by means of dust collections and wind velocity measumzemss those
methods ware nobt used in 1961. Of grester importencs was whether iho mags
use of interercs vianting would sigrifisantly and msterially reduce the Jdust
in metyopolitan areas. This was determined by analyslng dual sborm nuabers,
intensities, and distribution and esomparing with previous years and is peported
under the beading Dust Stormst, Numerous cbservations out in the fields,
however, denonstrated the effectiveness of inter-row plenting in Iladividual
fields and the imporbtanes of good and goptinuous stands of the interplontings,
Host fields ilonbed prior to April 1 were up several inches abowve bed helght
by mid May and were rapidly inereasing in effectiveneas, As an examnle, on
tay 26 ssparamus on one island with condinuous stand, 24" interplantings wos
complotely elean of any wilsible dust bub shorber internlantings of noor stand
allowsd much dust from similar, 2djsecsnt asparagus. Similar observations
were repested on many falands throughout the sessen. Early planting ¢on mribﬁted
to enrly sffsctiveness, Barley plantsd before Harsh 15 waz hecoming some~
what, effective as early as the firsi weck of April. This sewe inberplanting,
however, albhough fairly effective by wid May under normal conditions, nevere
the=less sllowed considerable dust %o blow during a strong wind whigh ogsouvrsd
gshortly after cidging for white ssparagus, Berley plented later would rave
been almost eanplebely useloss undsr such conditlons,

Thege osbservations 211 point to the importange of early ;lanting end
strong, vigorous, tall stands for mavimusm dust sontrel.

,Jarly vlentied Rojo berley begen to dry toward the end of the first week
in Juns and Jalifornia Herlout somewhat earlisr, This drydng digd not gseem to
affect the effsctiveness of the interplantings to an important dsorec.

' As in the psst yeor, harvest labor in many osses sxpressed proference
for working in interplanted fislds, HNe cases were reperisd of workers com~
plaining of wet working conditlions due to wei barley on dewy aornings ut it
is recognized that this could harpen as it has in the past,
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Destrustlon of barley. By allowing the Iinterplanted strips to remain
standing for two or three wesks after the end of the harveat seasnr, zonsideresble
protection sgainst wind erceion and dust can be provided until the nsporsgus
feran ia t5ll and dense snough to offer some protection of itz ovwn. The
ssparagus flelds are particulsrly vulnerable to wind during this pericd beesuss
the beds have bLesn flabbened and the surfaee is loose, dry, and dusty. fome
groverz allowed the harley to stand to offer this protestion while others dese
troyed the bzrley shortly after splitiing the beds to allew the ssusraguee Lo go
to fern. Host of the barley was destroyed evertually by disking but some was
"liftedt Tirst by Vee knife weeders. Wormsl cultivation fAuring the summer for
wead gontrol further echoppsd the barley but in aimost 21l cases left o certsin
degree of stubble smleh on the surfaoe.

. Volunteey from Y61 interplantings. 43 happensd in 1940, thoprs waye
many scattersd instances of volunteer germinabing from eapillsyry wmoisture after
the last summer cultivation, Due to the dry £311 however, this barley did
not grow well in mnst gases and by fern choppdnz time was rather dry and
generally mature, Fall rsins were too light to start much voluntesr unbil
a geries of rain stoyme the last week in ¥ovember, By this time most growers
had chopped and dlsked thelr ssparagus fern and these operstlons had virtually
dectroysd 2ll borley volumbeer in the flelds »% that time, The late Novewbsr
raina, hovever, started moderate to heavy volunteer in most fields, Since
fern disking had bean completed, growers alloved this valuntesr to grow Lhrough
moat of Degembar. Desember flocding was inecmplete enocugh in most Clelds
to 2llow much of this barley to grow ond thrive. By the end of the year it
began to take on the aspects of 2 seriocus problem to meny growvers, sowe of
whom began disking at teis lrte date with enly slight 2uscess, 535 explained
earlier, barley is very difficult to destroy in mid winter with wet soils
and damp westher. The voluntesr problem will be closely watehed through the
winter and spring of 1962 to determine just how sericus a problem it will
turn oud Lo be,

Public posction. fublic reastion o the widescsle inter-row plenting
was very favorable. The people of Stoekion clearly diseernsd a decrsase in
air pollution due to dust emd wers pleased with the acoperation and obvious
effort being put forth by the growers of white asperagus.

Vindbresks

Damboos The besbop continued to improve over last ysar bub 1ittle
height was sdded although wany more culma grew 4o & height of shout six
or seven fseb. Tho wirndbreak sentinned to bs ezginded from the asparamus
by normal diskings and cultivations. 7The bemboo suffered ancther uet back
in the form of a frost the night of Hovember 16, 1961. Temperatures in
the low 20%s killed 25% of the foliage but 25% of the shoots csrvied mast
of the damage. How serious this damage will be sannot be determined until
Lhe Spi‘iﬁg of 1%2'

The inability of thess plante 4o withsbend celd ia surprising since
the apecles {"hylliostechys bembuscides) is reported ip the litersture o be
hardy down %0 6°F, and the parent stugk esme frow pleantings (Chico, {ali-
fernia) regularly subject to sub~frevming temperatures., 7Tt is possible

I ——————
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that there is some factor of climate oy seoil soiasbure which prevents the
noprreal hardening offf of the plante before {ull froots set in,

{her windbreak materisl, Thres speclea of short stzture (61=i(!)
willows used in Hichigan &s wipdbresks were planted where they could be
gared for during the [lrst season prior %o planting in the Deliaz on a test
basis. A% the end of 1961 they had shown poor vigor and surprisingly
slow growth, perhaps beesuce of the hot, dry sumer,

¥aw Crop Possibilities

Ag hes been msntioned in previocus repopis, these nre joint projects
with the Agrdcultural Txtension 3erviee (and in the case of blusberries, slseo
with the Pomology Depsrtment) with the 3an Joaguin FPsrm Advisorat Oi‘f’me
teking the main responsibiiity for the fisld work.

Blusherries. The main work with bBlueberrdes ir 1961 was the use of
blaek plastisc for wsed control. Four mil black pdlysthylene plastie of 100
width was pud over bhe ridges betwesn blueberry rows with the edees buried
under 3¢=4" of dirt in the berry row, There was sbout & foot of elearsnce
- between exiges of the plastic io allov penetration of irrigstion water, 'the
plastic provided excellwsnt wesd control bstween rows until smsll animals,
presunably dogs, begsr ripping and tearing the cover. Hven with many holes,
weed growth under the plestic was never grest and did not present a problam.
By the end of the ysar, however, the cover was 80 badly damsged sz to ke
useless, Weed contrel in the blusberry ruows conbtimved to bhe & problem,
howaver, Although the 30]11 was shallew (3%e4") under mueh of the row due
to the buried plastic, weads cenblmued to thrive. Hand hosing was made
difficnlt by the gresence of the plasilc sheet,

Rlusberries continued to show pooy growbh and viger and it was
decided to sturdy them in the Nelia for only one mord yesr.

Irpigated Pasture, The 1961 work consisted of advisory work by the
farm advisor on esbile managenent problems in the delta,

Selfflowore Wo specific regearch was done on safflower under this prow-
Ject hut acrezge was slowly increasing in the Jelta sssicted by the 3an
Joscuin County farm advisor for field srops, 3alflower as 2 erop has an
advantage for dust control simllar to Barley or wheat inm that it is plented
in late wintor or early spring and covers the ground during the windy spring
menths, I not disked, the stubble sontinuves to give sover during the
UMY,

Grapes. One grower hasz bsgun growing grapes in the Delta for wine.
Small expsrimental plantings of warious vardsties on minerzl lewse slopss
and other minersal portions of the island have been growing for twe years,
The 3an Josguin County farm adviscr for grapes has veen followlng these
plantings closely and gilven much help and advice on varieties, training,
svalvation of prowth rate and vigor, need for spraying, ireatment of grape
stekes, ete. Harwest in 1961 produced grapes of good dry wine cuality,
having the desired sugsrescid ratlio, Yield, althaugh not messured, was
Judged %o be heavy.

Hesulta of these experimental plentings wére so promising that =
nursery was estzblished in 1961 for the purpose of vlanting 2 small cox=
mercial vineyard in 1962. varieties plantsd included Rubired, Celzin,
Royalty, Helena, Chenin Dlane, and Bamillion. fThe vineyard will be
astablished on gently rolling "waste® miners) lands on the islend formed
on stream banks of old, meandering sloughs,
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tlthough wines have shown cubsianding growbh and vigor in experimental

plantings, strong winds hive presented s problem in training the vines, and

the harvesiable yield han smuffered heavily from depredation by chezsants. hass

planting in convenitional type vineysrds will indieate the commercial inportance

of these facbtors. £ stlll unknown fastop is the probabls higher nritrogen

status of the vinsyard soll as compared 4o the levee soll of the sxperimentsld

plots. This may rsault in & lowered sugar skatus and adverse sugar-acid

ratices For this snd cther reascns, the commercisl vineyard will be smsll ab

first ond expanded with asution,

Subsidonca

Lower Jones, Mildred, Bsson Islsnds, The measurement of the elevation
along & traverse on these islands which was set up in 1922 by valter V. Yeir,
Drainasge Inginear {now Dmeritus), Californis Agriculitural Zxperimsit Stetion,
has continued under thias project, A once every three year schedule has been
aet up, recognizing thet wmeasursments at move frecuent intervals on such a
long traverse have 14ttle walue. The traverse was run again May 17-22, 1951,
The following table shows the ealoulated average elevetions agleng with the
elevationa from the two previous measurenents for comparison, Rabe of gain
or loas in elevation per year airce the previous measurement is listed next
Lo the elevation,

Below sea-level elevabion, in feet

Year . Lower Jones : Bagon : Fildred
o Tract ;  islend . Island
2 ~ 3 3
1955 H 13-09’3 -3 19 1 12,44 “'021 H 11e32 =oli
195’8 3 12,43 =0t T 3.2.?? =13 3 llaé? -l
1561 : 12,20 3,08 3 13.85 .29 @ 11.86 .05
Total subsidence | : .
1922-1958 s 736 : 9436 : 9,64,
Ave, annusl sube 2 - 1 :
sidence 1922-1958 1 Q4 20+ : Ge2b% : 0e26

Fates of change of slevations during the past three year pericd ssem
to deviste 3o mueh from previous pariods ss to cast some doubt on the
rellability of the 1961 measurements, The greatest anomaly appsars to be
the apparont rise in slevsticn of Lewar Jones Tract by a little over 2/10
of a foot. An error of cleosure of only 0.05 fest over the entire 8 mile
traverss and on Jones Trach of only 0,02 feet would tend Yo indicate that
the survey iteelf was rellable. It does not praclude of course the possi~
bility of compenssting errors., A more likely explanation for pept of the
error lies in the difficulty in debtermining where the actual soil surfsce
is Tor measursment, More than half the tyavarse vas zoross ridged aspararus
fields with ridges sometines beiny aa high as 187, 74 is diffioult while
surveying t0 Judge Just how far above the botbom of & furrow the hypothet-
icel aversge soil surfase is., The differonce in Jjuigment of this height
by different surveyors and rodwen by = few inghss san grossly affcct the
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saloulate’ elpvations amd comparisons with previous years, T¢ is believed that
pravious surveys tended Lo use lower elsvebions and even the bottor of aspsragus
furrows for messursment. A atreng effort was made in 1981 to measure the sotusl
average elevation in furrowed land undear standard ecmpaction,

Another possible explanstion for some 87 the apparent discrenanciss
lies in the manner of galoulation of average elsvations from surveyed
elevations. .verage elsvation is based on z welghted aversge of indivie
dusl slevation measupsments. This may be done praphieally or mathemstieally,
The survey in the past has slways eliminsted from ealenlation alevations on
mineral slough streaks which were less subjsct to subsidencs an? nence
stood highar than the surrounding peat goils. A3 time has gone on, thase
apraess hove brosdened ¢nd become less weoll defined. It 1s not certzin that
the same aress were 6liminated from the 19561 caloulation as were eliminated
in the past., 4 search through paet resords and werk sheats is planned to
shed light on this peoblem ard o make enleulations more uniforn,

The wost likely explanstion for the apparent rlse in the elevation
of Lewer Jones Tract scems to lie in an error which was dizcovered in the
1958 survey. The field date book for that year showed an error of closure
cn Jones Trsel of 0,40 feet. 3ince the error eonld net be founi, ii was
spread progregsively over the entire subzidensce lsg of the Lower Jones
Tract traversa. Exsminstion of the 1958 field dats, vhen sompared io
the 1955 and 1961 surveys, strongly indicatey that the 0,40 feet epror
ocourred ahsad of the subsidenge leg. # thorough compardson of profiles
will be made to determine Jjust where the errer lay., If, &8s seans likely,
the error cceurred basfore the beginning of the porthbound leg of the
traverse, theon a1l elevebions on Jones should have beer eorrected by
040 feet rather than progressivelyr throughout the fraverse, ‘fhis will
ralsae the caleoulated slevation of Lower Jones Teact in 1958 by about 0.2
feet., '

Baonuse of the above conaiderations, elevations for 1961 and the
Lower Jones elevation for 1958 sre only tentative. Speculations on the
apparent lessegning of subsidence rabes on Lower Jones Tract and Mildired
Island would be premabture, It is interesting to note, however, that these
two lalands hsve heer nearly 1003 in asparsgus during the past ten years,
vhereas Haaon Island has sontinued to have a diversified irrigated
agriculturs,

New methods of study, A half asre triangle of psat land on Venice
Izland has been seb aside Dor use undsr this project to 3tudy some of the
details of subsidense, It will dbe used for studying md perfecting
methods to be used slsewhare in the Delta.

tne of the gorls is to messure the clevation changes of varicus parés
of thes profils to determine whers the losses ara cogurring. On2 method
rroposed and partially tested in 1961 consisied of air core soils of wire
buried in the profile. ¥hen energized by alternabing currend, the magnstie
field strength at the surface is a funetion of depth. Such measurenents
can leave the nell completely undisturbed once the goils are installed.

Trelininary experiments in the lsboratery indicabed th- feasibility
of such an aypangement. The oubput of a veriable frequency audic oseillatar
was fed intec an oipr cope e¢0il of 50 turns snd 4 inches dismeter. “he
rickup eoll wrz the iron ocre seeondary of a "Ford eoilv. VYoltaege of the
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pick up was reasured peak to pesk on a vacwum tube voltzster. TVoltage
measurad ranged frem 0.04L V. to 18 V. Frsgusneies tried ranged Syvom

20 eps o 100,000 eps. Optimum frecueney for the particular set of
components was in the range of 3600 te 4000 ops. At 3700 ops, distances
between ¢oils could be scourabely estimated up to 45 om. (0,18 wolta).
Yirber and dry soll place? between coils bad little eaffect on vollsge
readingas At 40 em,, voltage sensitivity was 20% change for a 5 om change
in distance. Yhat wae slearly needed for measursment of greater distances
was better matehing of impedances, mope pover impmt Into the “astive" eoil,
and & more sensitive meter. Use of transister amplifiers for lmproving
sensibivity was being investigsted.
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