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Title: Peat Land Consexrvation and Peat Dust Abatement ”
Personnel: Alan B. Carlton and cooperating research and extension staff

Principal results of year: Dust storms were monitored and compared with distribution of _
storms in the five previous years. The year's distribution of dust storms by months -
was again very close to the long term average. The detailed distribution within the
critical months of May and June was somewhat different, however, there being a

larger percentage of storms prior to May 16 than usual. Sufficient data had been
collected in six years to allow examination of dust storms caused by northerly winds.
They were far more scattered throughout the year than westerly dust storms, there

being a broad peak of such storms in March, April and May and a secondary period in
October and November,

‘

A technique of gampling dust clouds for peat soil loss by wind erosion was
studied, No suitable dust storm occurred after the equipment was assembled and
techniques worked out. A peat ash storm from a burning peat field was studied by
the method, however, and rate of surface loss was estimated at 1/4" per 100 hrs. in
a 9.6 mph wind.

Five years of experimentation with inter-row planting of barley in white aspara-
gus for wind erosion and dust control showed too high a percentage of failures or
only partial success. Seeding of the grain into ridged white asparagus after the
conversion process too frequently caused the planting to be too late to be effective.
This year large blocks were planted with new techniques earlier in the season into-
green asparagus of various bed widths. It was found that the grain could be success~
fully inter)planted before comversion to white asparagus in 7', 7%'. and 8' beds
but not 6' -beds. EvaluarTtion by a number of methods showed a high degree of effec-
tiveness in preventing wind erosion and dust when the grain was planted early and
maintained in good stand., Elimination of up to 95% of the dust during a storm by
inter-row planting was recorded,

Cleapr polyethylene sheeting was used to raise the soil temperature of asparagus
beds in the winter. Rises of over 8° F. at 6 7" depth were obtained in six days.
The asparagus began producing earlier in plastic hea:ed beds and maintained a higher
rate of production for a period of time.

Publications: None.

~
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Dust 3torms

As in past yesrs, obserwations of peat dust storms wers made throughout
the calendar year. Such cbservations and subjective classification of the atorms
during the past five years have shown & clearly defined pattern of storm distri-
bution throughout the year. (iee section on Dust Stomms in anmual reparts 1955-
1959 inclusive,) Observations were tontirued during 1960 to determing again hew
clasely individuval years confom to long-term averages.

The first recorded storm cccurred on Harch 16, 1900, while the last. one
was on October 15, 1980. Fifty peat dust sterms were recorded, thirtye-eight of
which were caused by more or less weaterly winds and hit Stockion andfor Lodi.
Ten were caunsed by nertherly winds and for the most part by-paqsed Stockton and
Lodi, Ome dust storm {April 26, 1950) was caussd by strong 5 to 5E winds and
missed major mebropolitan areas,

With fifty recordsd peal dust siorma, 1960 ranks record zmlg to 1959 in
the six years covered by the projeci. However; &s explained earlier in this report
(ppe 35 and 36}, numbers and intensitiesa of revorded dust storms are not necessa-
rily comparable ons year wiih another. 7he general congensus seems to be that
1960 was neither a particularly "bad” year for peat dust nor was it 2 particularly
#1ighi! year, %he coat and labor involwed, because of the tremendous variability

of these storms in time and space, to provide wore objectiwe measurement of dust
- storm intensgity dees not seem to ba warmnted for the accomplishment of the
objeetives of this vrojech,

The following data for peat dust storms for 1960 are arranged in the
same patiern as reports from previcus years. The statements on pr. 35 and 36 of
the 1956 report relative to definitions and changing standards f!‘:‘;..z one year to
another are fully applicable to this report,

Bumber of stormms by half-nonths
thamber of storms by meonth for Hay and June
dJamery
February
#arech
April
Yay
June
July
Auguet
September
Ogctober
Hovember
Decenber

Hay 1~15
Ha.;: 16=31
June  1-15

wvoos P =3

Jure 16-30

QQGNWMS::“%HOQE

Total

hod
&
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Fumber of stormes by geverily

Very gevere
Severe
Hoderate
Very mild

3everity by months, 139602

1960

Flwwoe

Humber of stomms

¥ar, Anre Hay June

3evere 2 2
Foderate 1 2 2
Hild 1 4 3 5
Very mild 3 L 2

Distribution statistics for westerly storms: Dost storm distribution

1
1

duly Aug.
3
2

Septe

§ ot

of previous years has been compared with the average for all years then available.
Frequeney of storms for each of the past six years is compared with the six-year

averaze in the table below,

Per cent of storms (a1l catesories) im esch month

1955 193¢ 1257 228 1230 1900

Harch 4] & g 0
April 11 7 9 0
Hay 22 29 24 27
June 41 25 30 55
July bl io 12 14
Augugt o i3 13 4
September 1 0 7 Q
Getober 4 0 (¥ Q

0
7
38
24
16
il
&
1

3
21
29
29

5

8

5
D

3T,
Ave :

2
16
29
32
iR}
11

4
1

It w#il) be seen from the Labls above that the 19560 distribution of

westerly dust storms conformed very closely fto the sizeyesr average, the main
points of difference baing that April hed somewhal more and July somswhat fewer
than the averaze. The high frequensy of storss in ¥ay and June held true as it

has for sach of the years in the sixeryear veriod,
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One differance in storm distribubtion from most other vesyrs is more
apparent than real. In four out of the five previocus years, & largs increase
in dust storms ocecurred in May after ths 15th, In 1980 there were more storms
in the first half of May than in the seeond half, Actually, the usual rise of
storm activiiy nesr mid-lay did occur although it 4s not seen in the iabulse
tions. Four of the seven Hay l-l5 storms ocourred Fay 12-15, inclusive. #here-
as in previous years about 7% of the years! tad storms (modersie, severe, and
very severe) occurred 3in ithe period of May lé-June 30, in 1960, 605 of them
occurred during this period. If "wid-Hay" were to inelude Hay 14, then the
figure would ba 80% for 19460.

The siriking fact that these figures bear ot is not the swll difference
from year to year bubl the very cleose similarity which ezgh vear bears to the sixe-
year average, There can be litile doublt that the *hard core’ of the dust problem
lies in the months of May or Jure when more than 50% of dust storms from westerly
winds occur and more than two-ihirds of the bad storms from these winds. Hid-May
generally soems to ba the beginning of thiz ecncentretion ¢f storms.

There were 11 stomas in this category in 1580.

Storm caiezory Dates, 1960
3evere 6/20, 10/9
Hodarate 3/16, 5718
¥ild /16, 6/2, 8/16, 10/8, 10/15
Very mild 9721, 5/4
Distribution statisties for nertheriy storms: For the first time in

these revorts there has baen enough data coliected on northerly storms 1o make
distribution statistics meaningful. In the table below, toials of all recorded
stomms for the years 1955-1960 inelusive ars listed,

Mamber of northerly sterms for & years (1955~1960) by zeverity:

Sgvers +
Ve Hild #ild Hoderute Severe Total Hoderate
Jamvary O ¢ 0 0 ¢ ¢]
february ¢ 0 1 0 1 1
Kareh 1 1 2 1 5 3
April 2 2 1 2 7 3
¥ay 1 1 3 1 6 4
Jung 3] 1 O 1 2 1
July 0 O g O G 0
agust 0 1 o G 1 0
Sentember 1 ¢ G 0 1 g
detober ¢ 3 1 4 M 4 -
Hovember 1 1 1 & 2
ipeepbar 0 13 G 2 2 2
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1t mav be seen from the above table that the northern dust siorms,
unlike the wesiern dust atoyms, do mot have & high peak of cecurrence but tend
to occur more generally throuwghout the year. 4 broad peried of highest
ocenrrence doss ceccur during the months of ¥areh, April and Hay with a secondary
period in Ucteber and November. The bad storms (moderate and severe) seem to
follow the same distribution as for all siorms eombined. Janusry and July have
been the orly months frese of rortherly dust stormms. Any means to attack dust
storms fram northerly winds should bs opsratiwe in Harch, April and Hay and
perhape 3in Ociober and Novewber as well,

Joaguin Coupty cities:

Stomm catepo 1960

Hodarate L/26

This is the second year of this project that a 5-38 wind has coused a
dust storm (see p. 65 for 1957). These rare storms ara caused by high velocity
winds preceding 2 rain fronl and laat only 8 few minutes Lo around two hours
before the rein settles all dusi.

Dugt Sampling fetivities

Prepurations were made for duat ssmpling which it was hopsd would give
2 direct, althoagh rough, satismtte of dust lost from the delis area or fram a
specific source, ‘The idea was to sample dust in a dust cloud dowiwind from its
gource, 4 high volume Staplsx {ilter sampler was {p be used. The cross sectional
area of the dust cloud at the point of measurement, the wind wvelocity, and the
length of time the dust blew would be estimsted, Assuming wniform dust density
in the cloud and that the pampler cbiuined 3 reasonably true aliguot, the total
weight of dust passing the point of measvroment eould be ezlculated. Despite
the several pitfalls and difficulty of getting satisfactory estimatos of all
necessary factors, this is the only dirset method of dust loss determination sh
far considered which appears simple encugh and feasibls, -

The first problenm to be solved was that of sampling. Tlszted high
volume filters for the Staplex samplers were found to be wery hygrosecople, i
faking on wp to 300 rga. of water at 35% humidity, After desicestion, the rate -
of welght inerease due to absorplion of water was far ‘oo high, 7 mg. per minute,
tc make accurate weighing possible. To svercome this problem, filters were dried
in an atmesphere in equilibyium with a (allp.é HolD - water system or 8 suitable
Ha80, - water sysftem. 4 drying atmosphers of 35% R.i. was used as standard amd
came close tc normal laboratory humidity. Change in weight while weighing was
therefore minimized, The sulfuric scid system has the adventaje of wmintaining
constant humidity over a fairly wide range of temperaiures, whereza the saturated
ecaleimm chloride system has the advantage that its humidity doss not change with
the absorption of water as long as there is solid phase present.

A portable power plant was instelled in a pickup to furmish power to
the Staplex sampler whieh wag coérried in the field at &ll times. Unfortunately,
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ne suitabls pea’ dust storms or clouds were sncountered after the eguipment had
been azserbled and teated. The gelup s tried however on an occasion when a
burning peat field was encountered. The wind was 9.6 mph znd; although in-
sufficient to cauge peat dust to blow, a large and dense cloud of light colored
peat ash was being caused by wind srosion on the field. This cloud was sampled
at 6 height about 100 feet dowmwind fyom the field. The height of the cloud
wag estirated at 50 feet at the point of sompling and appeared to be fairly
unifom in density with height. A sawpls of 300 mg. was collsched in 10 minutes
at 50 {Ff, Calculations based on the asswaplions emmwsrated above indicate a
loss from the field of 8.4 grams of ash per square foob per hour (410 lbs. per
acre par hour). Using 1.0 as the bulk density for the ash in place, this amounts
to 0.007 em of thickness lost per hour or appraximately 1/4" per 100 hours,
Visually, this ¢loud w23 quile dense compared to most peat dust clouds. It is
nost likely thet on the whole, peatl dust loss from the islands ccoours at a rate
below that observed on this burning fisld., 3t is of interest io nols here that
in 1959 in the period April-September inclusive, 202 hours opecurred with wind
velocities over 15 mph whieh is voughly the critical weloeity for & pest dusit
storm,.

Ko significance can be aiiached to thia single experiment except to
indicate that this approsch for dirsel measurament appears feasible and yields
results which appear reascnible, lHany more messuremenis of this kind musit be
mace before reliatle estimates of dust less can be mpade,

s

. Interercw experimentatlon in 1960 differed somewhat from vrevious years
in that it beecame more of & ¥ecommunity project®. It became both the object of
widespresd inspecticon and appraisal by the publiec and the testing ground for a
new technique which scemed to be indicated by certain failures and problems of
past years. At the suggesidon of the 3an Joaguin County District attormey, a
comittes of citizens appointed by the Beard of Supervisors (3an Joaguin County
Psat Dust Evaluation Commitiee) sponsored an inter-row planting project on
- large bloekas of land, The Distriel Attorney dasired this for the purpose of
evaluating inter-mear plapting for dust control from the air., A growers' organi-
zation, the Delta Growers and landouwnsrs Assoclation, cooperated by providing the
necessary ccoperating growsrs. Gity (Steckton), eounty, and growers provided
funds up %o $10,000 to compensate cooperating growers for their costs, An addi-
tional $500 was granted 6 the University to assist in the planting amd evalustion.

The change in technique mentionad consisbed of planting the inter-row
grain inte a glighily furrowed oul center bebween ssparagus rows in gruen
Agsparagus early in April, This itechnlique seemed diciated by experience ovar
several years which showed a high rute of unsuccessfuol, or only partially succoess-—
ful, inter-row planting when planting of the grain was done afier the conversion
of the asparagus to white cannery production. Inter-row planting under this
method frequently did not get planted until lste April or May., (n ssveral
oceasions, there was insufficient moisturs in ths ground st ihis late date for
the barley to grow properly. Even uwhen molsture wWas adequate and barley growth
was nermal, the grain did not redch a bare minimuem helght for dust contrel until
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late lay or sarly June when onewihisd €0 cne-nalf of the mejor dusly period wus
over, In addition, the long days aflecied the pholopericd growbh response to
the extent that the harley never attained ils maximm mature height.

The only way to guaranise a higher psreentage of successful inter—row
planting was to get the grain planted sarlier which meant planting inte green
asparagus before ridging for white took place, iHowaver, sxporience had shown
that ridging to white in the presence of inler-row barley always left an un~
desirable steep~sided midgs between asparagus rows, and that such ridging was
not even pogsible without the destruciicn of the barley, at least with two or
three barley rows per sirip; on beds of 74! width or less. & possible sclution
to the problewm geemed to be planting the barley into a perily furrowed out
center between asparagus rows and using only & single Yow per strip, (See
prs 7}, De 713 pire 11); Pa 723 par. 8}, ve 1043 pars. 5} and 4), p. 136 of
these repo‘rts.s iyen g0, there was some gusstion whether such technicue would
work om 7% beds (par. 8), p. 136). Lhst was required was to furrow out the center
deeply enough s the grain plantsd in this furrow would not be perched up om a
ridge after conversion to white aspamigus took place. I would also be necessary
that the dirt moved frox bebtuween the aspsregus rows be moved to the shoulder of
the asparagus beds whers it would bs awvailable for ridge tuilding later on, yst
not be pilad on the growing gresn spsars,

In addition to the large block field seale inter-row planting progra,
variety trials for finding sultabls inter-row greins were again nlanted. IiIn
contrast Lo previous years' work done in saparate test plots, the wariety
plantings were made &s inter~row wlantings in estaklished asparagus fields.
Fertilizer and gibberellin e¢ffects were atudied on these plantings as well,

3ince the volunteer nroblem sasociated with inter-row planting oceurs
during the winier and following spring, few lntereyow planting experiments ecan
be congidered complete within ithe csisndar year. The caryy-over wvolunteer
problem from the 1959 experimsniation »&s cbserved and is reported here.

Yolunteer from 1939 interorod. Iwo of the thrse 1959 intererow plante
ings produced barlsy volunteering in the asparagus fields, These were the Hindge
angd the Terminous plantings. This was the {irst year that inter-row voluniser
pogsed & potential problem in the Terminous fields and was also the first vear
in which winter flooding was not praciiced on thess fields, 3ome of the Hindgs
fields were flooded during the wintey 8nd none of the {looded fislds had
surviving woluntesr barley although standz in the unflogded fislds were fairly
thick, Adegoaie wirder flecding appears to oliminste volunteering barley as a
problem.

The 1959 report (par. 10), p. 137) indicatad that by the end of 1959
the volunteer barley in the Temminous planting had been all but eliminated by
normzal {ield operations. By mid-Harch, 1960, however that which remained-eand
perhéns some which zerminated ever winter--was giving some trouble (8lthough
never sericus) in the harvesting of asparagus. Some of the woluniser had
come up in the asparagis rows and rade it difficult for harvest labor to ses
and cut the green asparazgus SpLars.

In contrast to the Termincus plantlng vwhere a considercbls amount of the
volunteor varley was in the asparspus rows, afier the first pre-secason disking on
Rindge virtually all the barley was in 2 3 band belwaen asparagus rows snd most
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wag within a 2' band. 411 large and tall clwmps were in a 2' band, At this
stage (Febs &, 1960}, the barley voluniser was of two types. There were large
clumps mostly 10%=-20" high and containing 40-100 stalks per clump, and smsll
clupps $"-10" high conteining 10-20 stalks. Counls omn typlexl rows showed
about 30 small clwaps and 23 iargs clunps per 100! of row. It was feared this
muach volunteer might constitute = serious problem, iHowever, on February 24, 1960,
these rows were disked (2 normal gisking--not for the purpose of barley volunteer
eontrol) without difficulty and the barley wolunteey was nearly destroyed. The
1ittle volunteer left produced no problem during the ssason. '

The sxperience of this and previous years may be sumsarized as follows,
Adequate flooding Wills or so nearly kills volunteer barley as to prevent it
from being & problem, The low rates of seeding ecurrently nsed (10 lbs-15 lbs
barley to the acre) seem to prevent serious problems such as were experienced
earlier with rauch heavier rates of barley seeding. Disking to lknock down inter-
row barley at the end of the season and subsequent weed control cultivations and
diskinge should attempt to maintain the barley stubble betwesen Lhe asparagus
rows to prevent barley aeed frum being moved into the rows. Timely extra
cultivations may ba needed in specisl casss to prevent green growing barley in
agparagus rows durdng the market season,

_ viotg. In addition to the most uromising
intererow grains tested over the peat fow years (Unss 53 whesai, Swedish oats,
Californis Maricut burley, Rojo barisy) sewsral previously untried amall grains
were vlanted in cvservation plots to assess ithelr potential usefulnezs for inter-
row planting purpoaes. Thess were Pacifie BEluesiem amd 2ig Club 43 uheats;
Traill, Hontealm, and Kindred barleys; Svalef Fourex rye (& tetraploid); and Curt
ost. The whests hsd been plcked from an extension service wheat wariety plet in
peat the previocus yesr 83 belng potentizlly useful for intererow pianting. They
showed resistance to lodging and considerastle leafinesa.

The grains were all planted into ridged white asparspus at the time the
remainder of the fiold was being field sesle intererow planted to herley (April 27,
28). On Hay 23 when all grains wers s3ill short, young and tender, they wers
largely destroynd by & careless job of re-ridging. Some of the damoge was couged
by the complete burying of the grein. An attempt to recover the plot by uncovering
the grain rows by hand was only paritially successful, &g 3 resuit, no useful
gvaluation from the plobs was oblalined,

Zxperienee in the delia organiec sells indleates thal phosphite ferti-
lizaticn speeds up early growth of smell winter greins, 7o test this effect on
inter-vow planting, super-phosphale and ground rock phosphate trisls were bhoth
incorporated into the variebty plots. 4z with ths variety plots; nc useful ine
fommation was obtained from these irisls becauss of the dapage done to the plois.

The affect of gibberellin spray on the groving grain (barley) was
studied at four levels of gibberellin vis. 1 ppmg 10 posg 100 powsy 1000 ppm.

The gibberellin treatment was done on May 28, one month afber planting. The three
iower conecentrations were used on field inter-planted geod berisy wndamaged by
re-ridging. The three higher conceniryatlions wers used on poor, pirtlally damaged
barley of the variety plotz. later, whsn observed for growth response, only the
100 pre treatment in good barley showed any easily visible responsee-about L9
taller than control. This soperiment should be repeated again with earldsr planted
grain sprayed at different siages of growth,
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: 4 : in addition to the five
growers who paz’bieipatad in the puhhc sponsored inter-row experimendt, one
grover privately interplanted a larpge acreige on 7', 74' and 8" beds. Iin the
"offieial? experiment, 1,350 acres were offered fcr interplenting in solid
blocks of 10D ceres or mors. Sume of this acreage was lefh unnlanted to act as
controls witlle sawe of it was taken owdl of aspsragus production before the atart
of the season, leaving 1,119 acres actuzlly infererow planted, ALl acreage was
planted in single drilled rows and inbo furrowed cui centers when planting was
done in green asparagus prier to ridging for white. 1L was agreed that everyone
would try to begin planting by dprdl 1 and complete the planting by midedpril.

Table of plantmg,s.

Flanbed inte lete
deland dcpes _.L_..Laa Gredn green or wihe  Flapbed
Steten 156 7 Rejo dite L/19=4/20
Terminoua 96 a8t Inas whedte

(olden Harieut green L/5=4,/6
o mix
Hindge 375 ar - Merisut-
Arivat mix white L/22=-4/30
King 104 gt Arivad green 3/24=37/25
¥eDonald 388 7 foje, (alif, both green
Haricut and white 3/31-4/23
lower Jones ca 80 7t Calif. Haprioube
Bannosk oat mix green Lf13=1 /15
facon 331 71 Sariay green 471G /11
75 Parley green o b1l
= Barley Zreen 3/26-41/7

As in most previcus seasems, peculisrities of the season, either climabe~
wise or Irom &n asparages marketing standpoint, affected o some extent the inter-
row planting program. Zarly in April, conversion te whibte asparagus seamed
irminent to some of the growers., Therefore, two of the growers decided fo wait
until sfter conversion to white before interplaniing o eliminste the furrowing
out required in green AZPRragus interplanting and to eliminate the chance of loss
of very young interplanting in the conversio procesg. Conversion to white
asparagus was nol as imminent as anticipited, the resuli beling that the barley
interplanting vwas not accomplished until after mid-April for these growers.

Tarly eonveraion to white ssparagus csused the loss of considerable inberplanting
on two islends, In one csse, conversion on 7' beds tock place o few days after
the barley planting. Ths germinating barley was not quiite up ard much of it was
destroyed in the conversion process by tractor wheels and disk blades, 1In the
segond c&g@, also on 7! beds, the beriey wsa up only 1" or 2" and was desply
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buried undey scveral inches of dry soll {rop improperly gst disks., Some of the
latter inter-row planting wis ssved by zn extra operatlion seraping mest of the
excess 801l off the barley rovs, Planting was delayed to some extent on tuwo web
fields by a buildup of sline on the agparagus which, it sz fearsd, would reguire
deep eplitiing of the 7' bsds and might destroy the young bariey interplanting,

Ilue to the reasons given above, ouly thres of the #i% growers gob all
their interplanting dune witnin the target period. ime grower golt most of his
mlanting done within the peried while two growers did not do the* r pianting
until the last half of A,;ml. with continuing experisnce on ihke part of the
grovers with the new lechnigue and betler famillarpity with the problems it
roses, mors planting in March and early April should be possible,

Another factor of the weather coniributed te lowered effectiveness of
inter-row planting in 1960. For scmas reason burley in the delta did mt grow
well. Most commerelal plantipgs suffored, as did the inter-row nlanted barley.
Arivat barley, which normally would have reached 30%=33% heighi umder the con-
ditions, grew to a maximum of only 24", This lowered heighi, poorer stand, and
sparser vegetative growth impaired its abillity to conbrel wind erocsion.

Degpite the difficuliies, the experiment was highly successful from
several standpoints. It allowed adequate svaluation not ordy from the air by
The Distriet Atlorney for its dust comtrol effectivensss, but also from the
management standpoint of & number of untried methods. It showsd thail barley
could be interplanied indtc green asparegus and mainlained throughout the geasam,
even on beds as narrow &s 7', Of particular importunee was that it clearly
demonstrated to the public that sucecssinl inter-row planting very samterially
cut down the dust leuwing white asparspus fields on windy days.

%he following numbered piragraphs list the more peritinent menagerent
fzets and obserweiions obtainsd from the 1960 inter-row planting propgram,

1) Fxperience indieates that the planting pericd for inter-row
should be pushed eerlier to the period Harch 15-dpril 7. Weathar, soil moisture
conditions, and weeds perxdtiing, the eariisr planting will nob only be up high
enotgh to control dust sbomms sarllier, it will also be taller and stronger to
stand the rigers of splitting and conversion to while asparsgus, ueather, soll,
and weed conditions will not alweys &lilow inter—row planting to iake place and
this longsr, earlier psricd should provide a batier chance that inter-row can
be successfully planted,

2} ‘Three different types of equiz;aaent were used for furroWing out
the centers prior to planting. One was a dreg type (front section of a splitiing
disk with outer Llades remeved). Ii worked satisfactorily in an 2% planting
but would not work properly on 7' beds where fairly deep furrows wers raquired,
It would not track trus nor would it eut dseply enough, Ssveral tyvss »f tool
bar mounted ridging diaks were successfully used, The 3-biaded, gradvated type
seemed to be more suitable than the L-bladed iype. Flat bot.tc:sxm furrowing
shovels wers consiructed by two of the growers. They were built by welding
vertical stesl plaies to the back edges of Vee-knife weeder hladss and showed
promise of Leing more suitable for the yurpose than disks, Oustom designed or
adjustable vwings ai the rear edge of the shovels or crowders can drop tie apoils
from the furrow auywhers cn the ridge shoulder that is deaired.

2) Ozuge wheels were used on the tocl bars earrying furrowing equin-
went and plsnlers in & mmber of cases. Thelr use considerably incireased the
uniformity and general over-all quality of the work done. They would be
especially usefl on some wheel tracltors whieh heve a tendency to bounce on the
tires causing the depth of furrowing out and planting to vary.
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&) Whensever disks are used fer Ifurrowing out, scme method must he
exployed to break down the sherp peaked ridge left by the center of the disks
as this is the line down which the planter will plant the barley row. & heuvy
chain dragged in & U behind the digk knocks this down tu suvre extent but is
not entirely satisfoctory. In oms case, & mound drag made frog a disk blade
with & cutier on the bottom was used but this tends to slip aside and net cub
the ridge off cleanly. A pertieularly effeeciive seiup used z spring~mounted
duck foobt chisel mounied directly behind the center of the disk,

5} Depth of furrowing out was gensrally 37 to 4" and ua2s adecuate
in most cigses, LExtreme cases may require forrows of only 2% depth to as much as
5% or more, Widih of bed, depth of planting, size of indtial ridge, sigse of
desired fimal ridge all play a part in proper furrowing depth which must he
Judred in each individual case and gauged somewhat by experisnce, There seemed
to be & tendeney to furrow too deeply when interplanting 7! beds.

6) Various planting and furrowing combinations and their actions
were recorded on movie and still film for educstional and training purposes.

7) Planting was done with twe different types of rigs. Three pairs
of homemade drills, designed specially for intererow planting, planted mest of
the sereage. Thess planters were single unit, geuge wheel driven, tool bar
nounted units uwsing siandard grain drill openers and distributors. There are
now & mumber of commercially produced single unit planters on the market which
would probably be more suitadble because of better rigidity and lower center of
gravity. Prsliminary teste indicated that plates are available for thess
nlanters vhich w1l hendle barley at the desired matses, Une grower used
fertilizer distributor wnits feeding hollow chisel points as cpensrse. Depth
of planting change due to kouneing of tractor made this method lsss suitable
than othors,

Several growers combined furrowing out and planting into one opsration
by nounting the furrowing squipment on the fwoni teol bar and the planters on
the rear one, This is a highly satisfsctery method which cubts down on tractor
hours and man hours needed to do the planting. YWith certain typss of equipe-
nent it should be puesible to mount both the furrowers and planters on the rear
tool bar, eliminating the ugcessity for & dual tocl bar Lractor.

8) Rates of sceding in most easss were about 10 1bs. ver acre on &°
beds and 12 lbs. per acre on 7' beds {baszd on the aspsragus acre), This rate
drilied about 18 4o 20 seeds per foot which seemed te be about right. Rates
508 greater were tried (28-30 seeds per foot) bub appeared to be toc heavy,

9} As experienced in previous years, the centers into which the
barley was planted was very hard and compact in several cases, In one case
after the furrowing ocut, the disk openers of the planters were sble to only
scrateh the surface with ne mers than 1/4" to 1/27 penetrution. A necessary
requirement for inter=row planting is thot the barley be vlanted into an
adeguate seed bed, not only to promote good gemination, tul alss o alleow good
vepetative growth. For this rsason preplant chiseling was required in thres
cases in the 1960 planbings, In one case vhere it was net practiced root growth
and hence over-all vigor seemsd to be restricted by the hard greund. U(ne or twoe

chisels per barley row would seem Lo be suflficisnt depending on the 30il conditiom,

10) Splitting and rddging for conversion to whits seem to be the most
eritical operaticns involved in inter-row planting when it is planted early into
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green aspars.us. Old methods of sebiing sguipment must ke nedified to eccanodate
the growing barley. First of sll, tractor treads must be seb sufficlently
narrod 50 83 not fo run over the buriey and tractor drivers musit axercise
particular care. Rorml practice without inter-row frequently throws soil from
the asparagus rows to the wery center betwsen rows in the splitting operation,
This must be avoided with intep-row. With 8' bads this is raiher sasily
accomplished by nodifying the set of the disks and/or removing cutside blades,
With 7' beds {and 1o some extent sith Ti' beds) this is more difficult. In
certain cases ®splash boards! or noldboards may have e be sst at the cutside
of the disks to prevent the throwing or lling of soil into the barley strip.
In some csses, slower Lrector speeds accomplished the purpese although this was
not os satisfactory from an economic stendpoint as using suitsble equipment at
normal speeds, Although splitiing and ridging were accomplished on bed widths
of beth 7' and 8!, these operations were gemerally mpore successiul on the wider
beds, 7The narrower beds are harder t0 work with and require more care amd
selection and adjustment of equipmeni to make splitiing and ridging easy and
satis factory.

11} Only ons grower had weed problems in the barley sirip which he
considered sufficient to require eontrol. 2,4~D (amine forn) was applied by
a commerclal operator on May 20. The spray rig was specially modified for inter-
row Wk, spraying six sirips of barley &t & time, two nozzles over each barley
strip. Ueed control was only fair but sufficlent to hold the weeds in check.
The primary cause of poor weed kKill was due to the advanced stage of growth of
the weeds, This late spraying date wua cuused partly by & long periocd of strong
winds in the moming, partly by the indecision on ths part of the grower whether
or not o spray.

12) The grains prineipally used Zor inter-row planting {berleys) are
subject to the vims diseass yeliow dwarf when grown in the delis, Inter-row
plentings have been affected only wery little by this disease in the past. In
1960, one set of fields had a large buildup of aphids (the insect vector for
vellow dwarf) which was followsd by 2 moderately sericus attack of ysilow dwarf
disease. By mid-May leaves on the lower 1/3 to 1/2 of the plants were very
yellow and the planisz appeared unthrifiy, IUespite this omslaught, the barley
becanme very effective in preventing wind ercsion ard duest. Had the growbh nei
been stunted by the disease, the burley would have besn effgciive in dust control
at an eariier date,

13} Toward the end of Hovember, about 3 weeks after the first fall
rains, volunteering inter-row barley was 4"=5" high and in stands varying from
light to heavy. In addition, two islands had mederate amcunts {dense stands in
some places) of tall, zank, nearly mature barley which apparently had germinated
from eapillary wmolsture after the last gummer weed culilivation. This was the
first time in inter~row mlanting experimentsilon tial this tyre of volumtesring
had been sesn., ODisking of fields afier fermn was chopped greatly redueced the
bariey population, bt where sitands had been heavy considerable burley ramained
although samewhat cheopped and partially uproeisd. Un one island disking of
chopped fern was not precticed and so the volunteer burley went into the winter
season with nc attempt 8t conbtrol., Ssfore the ealsndar year was completsed most
fields had been subjected to sume flooding bul the remlts in tems of barley
voluntesr control rmst wait untdl ihe aspring of 1961.
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14) Costs for inter-prow planting in 19560 were 1o be detemined by
bills sutmitted by the cooperciting growers in the public expsriment., This
accounting has nobt been completed but it woulld appear that costs can vary from
about 1 to §5 or so per acrs devending on normal managevent practices, squipe
ment availabie, weedineas, barley voluntesr,; and other factors,

15} 3 compmlaint ageinst inber-row planting which hss been brought
up in provious sessons was voiced by asparzgus narvest 12bor on &t least two
of the iazlands, Workers complained of gzetting thedr fesi and trousers wat
while wlking through the damp barley on dewy mornings, This complaint did
not produce any labor trouble, 3houid this become & serious problem, growers
might have to issue some sorl of protective elothing.

16) On the other hard, workers om &t least three of the islanda
indieated appreclation for the inter-row planting, They preferved to wozrk in
the interplantings on windy, dusty afterncems because of the superior working
eonditionse

17) Inter-row proved tc be of value to the grovers in ways other than
in controlling dust. In the section on ®inter-row effzcilvenasss" below, thrse
other bunefits that occurred on one or more islands are desceribed, In brisf,
these aret 1) fewer reridgings were nsesssary during the white asparagus sezson
when tho beds were protzcted from wind erosien by inter-yow planting; 2} intere
row prevented a drain diteh from £illing by windblown soil; 3) better quality
white asparagus was oblained in inler-rowed asparegus afisr a severe wind and
dust stormm, .

© 18) Jne growey on 8 low orzeanlc maiter Ysemi peat? atiempted, for
the sscond year in a row, to interplant into 467 green ARsparegus and maintain
the grain through the ridging process. 4As in 1959, he was unable to meintain
the grein through the conversionr procedures because of physical lack of apace
and soil,

On the basis of the 1960 inter-~row planting program certain pgenersl
conclusions on the management of inbere-row planting can be drawn. They are in
sdditien to those made in previous years whish do not conflict. Thevare

briefly:

1) The planting period shovld be about the middle of Harch to the end
of the first week in fpril, the earlier the betler.

2) 3Single-drilled rows down every conter (between asparagus rows) are
sufficient for protection and ars more satisfactory from a sanggement. siandpoint,

3) Jeeding rates of 18-20 ceeds per foct appear Lo be optimum. This
amounta to about 10 lbs, per sspersgus acrs in 8' beds and 12 lbs, per acre in
7! beds with most barleys,

4) 3seding should be preceded by furrowing out the center to adepth
sufficient to make ridging for white asparsgus production possible without
disturbing the barley or lsaving it on 2 steep-sided »idge. The furrow should
be as wide and flat vottomed as possible and cusn be made either by disks or
propsriy desipned fiat-bottored shovels,

5) Particular care and sttention must be given io the aplitting of
beds and ridging to white in the pressnce of intererow sirips. iquimment may
have to be resdjusted or modified from standard technicues te prevent destruction
of the barisy.
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6) ‘Ihe narrower the row the more diffieult it is to manapgs asparogus
with inter-row planting, Inter-pow planting ean be done on row widths of 7°
2nd gresder, but 7! beds require nore care and attention te details and, in ame
tages, more equipment modification to be suceessful,

7) EBarley volunteering in the winter, nct considered & seriocus nmblam
(and in meny cases no probtlem st all), can be mors easily managed in the spring
if methods ussd o get rid of the berley in the sumsr and subseqguent cultivations
are aimed &t keeping the barley in the ceniers between the asparagus rows as much
as possible, _

8) Ease of managmiert later in the sesson is increased where capreful
attention is given to the initisl furrowing and planting operaticns, The drilled
rows should be accurately in the center bstwesn ssparsgus rows and straight.

A tour of inber-row planted aspirvagus was held on June 4, 1950 for the
County Feat Duat Bvaluvation Commitise to dequalnt the members with the project
and to show them the prcblems ensountersd in indtsr-row planting as well as ita
effectivsness in dust econtrol, 4 copy of the tonr itinerary including pertinent
facts concerning each alantm.g is stizached on the next page 3s a part of this
raport,

inter-row pianting now ssems %o be developed sufficisntly for wida-
apread use and can be used in nearly all white agparagus growm in pesl soils.
This does not mean, however, that detalled recoamsendations of just how and what
to do can be glven in every case. Differsnces in soll, weediness, drainage,
age of beds, helght of ridges, and sguipment awvailable mske it impossible to
recommend in detall ewvery step that will work for 211 farmers, Crowsrs must
work out many of these details for themsslves within the broad outline which can
‘now be laid down as a guide,

At the and of 1960 a farmers bulletin on inter-row ;nan’c..:ag using the
new teechnique worked ocut this yea:r was in preparalion.

inter-row effectiveness, Dual contrel was sirilkdngly demonsirated on
seve:al of the plantings. Intererow in other flelds failed to show rmeh use~
fulneass, e¢ither bDecause there was little duai from the conlrol fields as well,
or beecause unexpected wmsually early conversion to vwhile aspamgus destroyed
noat of the barley when it was very young snd weak. In &1l cases, adjoining
agparagus fields, similar in aciure to the interplanted f{ield, wers left non~-
interplanted as contrels, Inter-row planting was evaluwated by both cbservation
and measurument. Heasurements included wind weloecity measurements (see report
by He Be Schultz on climetology phrses of this project), dust peasurements,
degree of £illing of ditches by wind evesion, and mmbe*s of re-ridgings necessary
due to wind erosion, IEvaluation by observailion included visunrl obserwatioms of
dust both from ths ground and in the air, changes of bed shape due to wind
srosion, improvement of aspsragis quality, and opinions sxpressed by growsrs and
famm workers,
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SAN JOAQUIN COUNTY BOARD OF SUPERVISORS

PEAT DUST EVALUATION - ADVISORY CQMMITTEE TOUR OF

INTER~ROW PLANTING EXPERIMENT

Saturday, June 4, 1960
Leave Chamber of Commerce = 8:00 A.M,

1st Stop STATBEN ISLAND
Cooperator - Claire Davis

- Asparagus - 7% bads, 4 years old

- Inter-row = planted 4/19 - 4/21 into white beds

- Planting originally scheduled for late March or early April was delayed
a few days because of growing slime problem, Then delayed until

after ridging for white believed to be imminent but was actually
delayed considerably

- 156 acres interplanted

2nd Stop | IERMINOUS
Cooperator = Atkins-Kroll Co, (Dick March)

- Asparagus -~ 8! beds, 5 years old

= Inter-row - planted 4/5 ~ 4/6 into green asparagus

~ Has never been ridged for white, Mixture of barley and wheat to remain
green longer to forestall thrip problem., Another 100 acres planned
for inter-row was plowed out this spring

~ 96 acres interplanted

3rd Stop RINDGE TRACT
; Cooperator - Hayes=Rule

~ Asparagus -~ 8% beds, 6 years old

< 'Inter-row = planted 4/22 «~ 4/30 into white beds

«~ Mixture of barley varieties used because of late planting. Recently
re~ridged

- Variety = fertilizer - gibberellin experiment = for testing these face
tors on late plantings

- 375 acres interplanted

4th Stop KING ISLAND
Cooperator - Dell Aringa Brothers

- Agparagus - 8! beds, 5 years old
- Inter~row - planted 3/24 - 3/25 into green beds
- Recently re-ridged. Barley poorer than normel due to aphid, yellow

dwarf disease, root rot and dry soil. Even so, highly effective.
- 104 acres interplanted

Lunch in Stockton at Turks
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Hotes on observations:

On May 4, bLarley inter-row was obscrved during 2 sirong, gusty wind
at an angle of about 30°-45° to the rows. iarley planted Harch 2, was 4% to
7% ghorter than height of the ridge. 3Jome dust was blowing from the asparagus
and no noticeille differsnce betwsen inter-rowed fields and conktrols gould be
seen, On ¥ay 16, in the saze fislds, the tallest plants vers up 2% to 3" above
the tops of ibe beds. With the wind at 452 angle to the rows, some dust was
caused by occadsliomal pusis ag well as by & few "dust devils’, ‘The positive
effect of inter-row on wind erosion control was definitely bul not strongly
apparent. Dust out of inter-rowed fields {rom gusts was eatimated ut 508 of R
control dust and "dust devils® were cut dewn slightly. The following day howe ' .
ever, while observing these fields from the air, dust from the control fislds
wag estimated at 5 to 10 iimes that froxm ths interplanted fields,

Ubservations on other irmer-row plantings gave essentially the sams
picturs, MHhen the barley reached the height of ths ridges or a little taller,
gome control of dust could be sesm, By the iime the barley was 24" tall
{(10"-12" sbove the tops of the beds) a very striking degres of control could be
zeen whensver the wind was sufficisnt to raise dust in the conirol fislds and
the inter-row was in ressonably pood stand., This held true both for row
orientations parallsl to the wind and at angles to the wind., Ho adequate
observations wers made with 90% wind orientstion but previocus experience ine-
dicates that inter~-row is very effective in 90° wind. It wus noticed that fields
withr full grown inter-row contzined fewsr and swaller "dust devils" than adjacent
contrels and that wmhen & "devil" moved inko an inter-rowed field, it was either
extinguished or grestly diminished. ‘

Experience has shown that asparegus fields ars rarticularly vulner-
able to wind ercsion for & pericd of several wesks after the end of the harvest
season and the bads are split opem bo allow ths aspardzus To @ to fern, it
has been felt that inter-row plantings shouid be left stending during this pericd
to afford the maxinum of control. «here this was dome in one case in 1960,
evidence in form of s0il drifts showed thal even reiatively poor interplanbtings
very mierially cut down #rosion and seil drifts during this eritieal period,

Change in asparegus ridge or bsd shape can be a criterion for wind
erosion ceccurring in whits asparegus flelds, ¥hen wind is parallel or nearly
so, severs ercsion chinges the cross section of ths ssparagus rddge fyom a2
rounded, inverted I shape {0 & sharp peaked shape similar to a volcano or
flattened, inverted "W*, Vorr serious xind srosion occurred on the comircl
fields on one of the iszlands as indicailsd by the characteristic Yblown dount
beds. Adjacent fields proiected by inter-row planting were in perfect shave
and showed absclutely no evidence of wind erosion., Although net witnessed by
the writer of this rspori, other evidence would indigute ~Tat similsar protection
fron bed-shaps Joss was afforded by inter-row planting on two other islands,

o inter-row planting this year was planted early encugh to protect
green asparagus cquality from wind ercsion. However, in one instance while
asparagus quality wes protected during a severe wind and dust storm. tuality
of asparagus from inler-rowed beds remained mommal while poor guality and many
culls ware harvssted fros the badly sroded fields unprotected by intererov,
Erosion hed uncoversd and damaged many white sialks ready for harvest,
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The consensus of the growers, far: workers, and szricultural neople
vho observed the inter-row planting triels «as that inter-row planting was
gffectivo to wne degrée or ancther in sontroilling wind erosion and dust. The
mosl favorable rsactions cems from those whe wilneased plentings which were
the eariier planted and consegusnily tallest during most of the season, HMany
wore frankly amazed al the degree of duabt control affordad by inter-row planting
even in winds parsllel te the rows, .

Evaluation of intere-row by msagurement:

‘The details of wind veleelty meaguramenis in indererowed saparagus
fields are given in & separaie report on this projeet by H, B. Sehulteg. In
zeneral, wind velocities In intererow and control were measured o few inches
above the tops of the beds by recording cup-type anemomsters. wWind velocity
roduction in the order of 40P wes obialned in the intorerowsd fields compsred
to the controls., Work in 1959 {see p. 128) indicates that 8 reduction in wind
veloelty of 25% will go 2 long way toward reducing the dust,

Jevere erogion fram gontrel fielde on ome island (the same fields
which preduced ihe poor quality asperajus and the badly ercded beds) caused
sufficient drift and surface ersep to cdog & drainage ditch at tho lee ed.e of
the Pields. The open drain was about 4! deep, about 4' wide &t the top, and
ahout 18" wide at the botbom. It extanded along the lee edge of the block of
interplanted f{ields as well az along Lhe lee adges of the control fields on
gither wide of the interplantings., After two bud dust storms, the diteh to the
lzg of one of the gontrol fields was campletely £illed to ground level by soil
drift. The diteh to the les of the other conirel fieldd vas 1/3 to 1/2 £illed
with drift, The portion of the diteh to ths les of the interplantud bleck was
virtually drift free xdight up to the boundary of the control fields,

Another indlcestion of inter-row sffectiveness is the redustion in the
musher of re-ridgings requirad during & seazon. Ameng the reasons for re-
ridging white asparegus, breaking down of ridge shape dus 1o wind ercsion is one,
Two of the growers reperted half 25 many re-ridgings vers recuirsd in the inter-
planted &sparagus, The extra re-ridgings in the wnprotected aspsragus were
requirad bgcauas of wind erosion. Une cther grower reported he required feuwsy
re~ridgings in his sugeesaful interplantings.

Az in past years It was found difficultd to geb meaningful quantitative
data on intoyr~row effectivensss with dust ecllectors. One proliem is in finding
matehed fields for inbererow and ceonbdrels. Flelds with litile or no appsrent
differences in surface physleal siructure can beheve quite differently in winds
near the crities) veloslities, éncther difficulty is that the collectors arve
subject to loeal influences asince thelr coliseting areas are only 9% to 14
above the ground surface, The collectors used were the Zmpinger typs and wers
described in the veport for 1958,

¥easurcpent of eroslon by dusi collection was done on Staten island,
King laland and Zindge Traet but most of the messurementa were made on King
since the barley wasg up taller and in bewier stand throughout the season, st
collaectors wars left in the field from 2 to 7 days per "sst~out” and collected
dust fyom ohe or more storms. The following tables are Lypical of the data
cbtained, The percentage colirm shows the percentuge of dust from the intere
row fields compared to the cantrol fields,
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Dust from interplanting

Selisotion period Flelds cumpared as fraction of sontyol
5/27=5/31 34 , 3B | 9.2
" o, 2 5.8%
" 5h, 68 4638
' 2k, 2B 5,15
6/7=6/9 A, GA 565
" 1A, 24 ' 2
! 54 , 6 S
6/13=6/16 5L, 64 -

&/20-6/27 W, 24 165
' Mote: Flelds 24, 34, 44, 5A were interplanted, Rewainder were eontrols.

Tha data above would suggest that inlererowed ficld 54 wos lass
effective than intarerowed field 28 and that the fields in general became less
effactive a5 the gsesson wore on. 7This iz probably nobt true, ot least to the
extent indicatsd by the datx, For some unknown reason, with little or ne
apparent dust arising, the interwrow ccllectors coniain nearly as much dust as
the santrols. When the wind becones strong and the dust begins to move in
.large quantities (at lesst in the control fields), the inter-row cans still
collect rolatively little dust but the control cans collect & lot. In the ine
agtances of high intererow gfficiency shown above, ralstively lurge quantities
of dust were sollected wheress only smsll guaniities were collscted where
efficlencies wers pooyer.

Lust from interplanting

Collects: NBIit ag fracgtion of control
5/R6/7 185%
6/20-6727 60%

‘D—0297409
D-029749



1685 172
e Be Uariten

lavis, JSoila and ¥, i,

Jurmary 16, 19461

The abeve dats were token fyom the latest planted intererow om Rindge
Tract (planted 4/30), Ruring the firsi ccllection neried the barley was not up high
errough teo give any control, The duat data indleate thet the inter-rowsd fisld was -
more ercdible than the conitrol fievld., Howsver, by the sscond pericd when the
varley was abour 20" tall the inter-row had veduced the dustiness about 2/3.

Uther eollections in the first halfl of June on Hindge and 3teten showed
no sixmificant differences in dust gollection bebwean intererow and conizel, This
was probably due to the ghort steture and spsrss naturs of the lerisy.

Windbraaks

Bamboe, At the start of 1960 the expsrizental bamboo windbreak looked
vary poor and had made 1ittle recovery from the killing frest of 1958. During
the year little attention was glven te the bamboo; it was nob watered nor was it
kept free of weeds, By mideysur mest of the plants were sending up auims but
few were neavy or tall, . The planis losoksd healihy bubt small, By the eud of the
vear the stand was thick and the avers; e height about 4', tsller than any time
previoudly, Several plants were &' tall. In general, ithe windbreak a;psared
more heslihy and vwigerous than at any time since planting. The spring of 1561
should bs a eritical peried in determining whether the windbresk is likely to
eatablish itaelf and grow tall encugh for wind control, HNormal cultivation of
agpars;us has conbimued to keep the bamboo from spreading ocut of lts bounds,

Jyindbrest material, Avizons Cypress. The drigona (ypress trses
ape now 12'=18' high and have shown 1ittle growth in the post two years. They
continue to remain healthy but beve probably yeached their maximms height. They
would be sudtable windbreak material in the delts where a fast~growing narrow
windbresk is neuded with an effective heipght of no more than 127,

Povlar, Buealypbus, The possible coomercial value of windbresks of
voplar and sustlyplus for pulpwoed was investiguted, If some cash return could
be realized in addition te thelir wind ercasion protection feuture they would be
more likely to ba aceepted if other problems could be worked out, Present prices
paid for these pulpwoods are $6 per ton for suealypbus and f4-34.50 per ton for
poplar or cottonwood delivored in the Bay Ares, Ko logs less than 4% diameter
are accepted, Fulpwood buyers prefer te buy ehips rather than logs s a chipper
would prebably have to be set up in the delts, Even though sucalyptug can grow
as mach ag 30' in fwe years after cutting, some method of selsctive ocutting or
maltiple rows per windbrea¥ would have %o be instituted im srder to maintein
windbresk effsciiveness, Or the whole i% would appsar that the gmall returm
would not be an important factor for & grower or landowner in deciding whethar
or not to use windbreaks,

Bew © Iossd

As has been mentioned in previcus reporis, these are joint projscts
with the igrieulture) Extension Service (and in the csse of blusterries, also
with the Pomology Deptirtmont) with the leoeal Faym Advisors? OfTice taking the
main responsibllity for the field work.
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Chrighmag tree veriety teial, Only the three variebies carxied over
Irom last yesr as having any possible merit are reported on,

Of +he three, Douglas fir appesved to hold the most proamise in 1959
although the staps was only fair %o good. 4t Christmas sscasen in 1960 the Douglas
Tir treas weys 2! 10 ' high with about hal? of them 44! to 6%, Thsy had dense
foliage and good coler but poor shape. The main growing points on all trees had
been inhibited or killed, providing no main central leader. Douplas fr did not
meke suitaible Christmas trees in the delia,

Seotle pine did nob grow much during the past year and agiin had the
undesiraple charaeteristic winter ysliowing. Shey do not appear to be suitable
for Chrlsimes tree preduction in the delis.

The redwodd tiwes vore 10! 2o 11! tall or 10! to 15' wall depending en
whether they were § or 6 years old., They continusd heslthy and in pood shape but
had the same drawback as Christms trses a&s explained in the 1959 report, p. 140.

I¢ st be econcluded from this experiment that growth rate, shape
attained, weed problems, and other factors do not poinmt o Christras tree culturs
for camereisl purposes on the delits islands as likely to sucsesd,

Hluebsrries, The only work with the bluebsrries in 1950 s an attenpt
at chemieal weed control., Inlapon at 6 lbg. per acrs was applied to the entire
area except an 18" to 2A4Y didmeter circle arcund each plant, All weeds except
nut gress were well controlled. The lack of compelition however, apparently
stimulated nul grass growth which becsme very dense &nd rank and was as derious
& problem as the miwed wesds had bsen before, In 1961, wesd control by black
plastic sheeting will be trled,

Iryipated pesture, The 1560 work vonsisted of advisory work by the
farm advisor on cattle manapgesent problena in the delta. Hore irrigated pasture
acreage waz pul in al his suggestion, Fasturss four years old have shown only
minor wesd problems but are beginning %o show symplowms balleved to be caused by
excessive sall. Thess symptloms are the loss of legumes from certain spots; but
not grasses, Surface irrigation by flceding or sprinkling may be required to
prevent excessive sald buildup., Ixrigution is presently by subelrrigation through
mole drains.

30il tempercture measurements begun in 1958 and deserdbed on op. 113
and 141 were gontinued. Yearly highs of 809F, at 12" and 99%F. at 4" were
recorded, lows were AR%P. at 120 and 40°P. at A4,

erivents in 1959 with plastic soll mulches in the winter showsd
rapid rises in soll temperaturss, Thess elswvited temperstures revsisied for some
time after the plastic wes removed, This held the preospect of economically hesi-
ing asparagus beds in the winter io foree sarly growth when the surket velus for
the v:getable was high. Zzperiments in Febrvary and Mareh of 1960 were mun to
determine if this might not be feasible. Prive beds of asparagus were selected
with uniform stand counts. Clear 2 mil Visausen polyeihylene shesting in 507
lsngths, 4°'2Y wide, was puk on the beds and held down ab the edjes with soil, In
sume cases the vlastie was pulled falrly tightly aeress the svil. in others, the
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plastic wes %bagey? to allow more spear growth under the plastiec, In one caze
the plasiic wss removed after the soil temperatwre beocuwe elsvated., The looss
plastic was malntained longer while apears contirnued to grow and curl under it
before removal, It was then replaced afier a fow days. Tamperature measure~
menta at crown depth (7%) were made 8¢ regulsr intervals, 3nsars wers harvested
and welghed at regular intervals aceording to ccomereial sisndard (9% spear, at
least 7Y groen). '

The soil tempercinres obtairsd from ohe of these sxperirmnis are shown
in the table balow,

Tempeyaturg SF,, 7" devth
Date Control Flastie Difg,
2/5 52,0 52.0 G0 plastic installed
2/8 55,5 57,0 1.5
2/20 3.5 58,5 5,0 |
/1 53,5 62,0 a5 plastic removed
2/ 50,0 55,0 5.0
2/18 4945 51,0 15
2/18 50,0 51,0 1.0
2/2 49,0 IR 0.0

Within 6 days, the plaatic had caused a rises in teppersture of over
89F, above normal, 1t wos 10 days before this oxtra heat was dissipatsd at the
7% depth. Other dats show essentially the same pattern, The effsct of this
temperature rise on the early production of sspsyagus is shown below, The yields
shown are from the ploet whoas tenperaturds ave llated above,

Loowmnlated wt, oF

auea _ ted, imB.
Dates Sontrol Blastic
212 & 189
2/15 57 3%
2/18 kRA A 3%
2/4 152 LTS
2/ 24 250 652
2/27 315 1032
3/1 430 119
Totals o 3/1 430 1109
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By %arch 1, the plastie eovered plot (plastic removad the day before
harveat began) had outproduced the control plot by 679 grams. This rate iz 364
lbg, per acre extrs due to the plastice This is & sizesble preduction st a
time of the yeay when aspartgus price can run fyem 25¢ to 754 per 1b,

Although thege plots were not roplicated, they wers all sinmilar and
showed the sapme generel picture as the ommple zhown above, Tenperstures in
all eases rose rapidly under the plastic, JIpear emergnnes bogan earller and
in larger quantitiss, Thess experimenis strongly indisate that under certaln
econditiona plastic sheet heating of sapsregns beds night become commercially
feusible, Further experimentation will be needed o explors the method furtheyw,
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