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When the pitch on a.nd mechani- 
:a1 unloading method was used with 
iorse-drawn viagons, the output av- 
:raged 1.2 tons per hour a t  a cost of 
i3.40 per ton. With tractor-drawn 
vagons the cost of 1.3 tons per hour 
vas $3.74 per ton. 

Where the  hay loader was used in 
he field and the unloading at storage 

Satisfactory Control Of Wild 
Morning-glory By Use Of 2,4-D 
Requires Proper Application 

plus the $1.08, making a total of $4.79, 
roadside. 

The most common present method 
of baling hay is that  using a two or 
three wire-pick-up baler in combina- 
tion with tractor mower, tractor side- 
delivery rake, and bale loader. 

In this study the two-wire pick-up 
baler, which makes an 80 to  90 pound 

Wild morning-glory is highly SUS- 
ceptible to 2,4-D. 

The top growth and most of the 
vertical roots are killed by proper 
application. Ordinarily, some later- 
als survive, and shoots not up a t  the 
time of spraying may later emerge 
unharmed. 

Satisfactory control will result only 
when attention is given to the  vari- 
ous factors affecting susceptibility. 
Treatment of old plants in dry areas, 
particularly following cultivation, 
has given poor control. 

Dry-farmed Grain Land 
Morning-glory may be effectively 

controlled on grain land i n  two ways. 

Selectivity 
Because of the high susceptibilitj 

of morning-glory to 2,4-D, the selec. 
tive control of this weed is ofter 
possible. 

In strawberry plantings it has beer 
effectively controlled without injur! 
to  the crop. I f  the strawberry plant: 
are blooming at the time of spra.y. 
ing, the next crop of berries wil 
usually be lost because the  spraj 
affects the blossoms. Little is knowr 
about the way in  which differen 
varieties of strawberries react t,: 

Precautions 
2,4-D. 

In general, broad-leaved plants arf 

Injury t o  barley, oats and wheat from 2,4-D. N o t  more than threequarters of P 

pound of 2,4-D acid per acre should be used when spraying for  control of morning. 
glory in  growing grain. 

In the fall of the year previous to 
fallowing, the ground should be 
plowed or cultivated. In the fallow 
year, the morning-glory should be 
sprayed in  the early summer when 
most of the plants have emerged, 
usually at  about the time they be- 
gin to blossom. If there is sufficient 
soil moisture to  allow new plants to 
develop normally, a second spray the 
same year may be applied. Often the 
soil is too dry t o  permit a successful 
second spray the  same season. A rate 
of 1% pound of 2,4-D acid per acre 
is recommended. 

The second method of handling 
morning-glory on grain land is to  
spray it in  the  growing grain. Again, 
the land should be prepared in  the 
fall and seeded, following a light 
disking, in the spring. Morning-glory 
should be big enough to spray before 
the grain is too tall. Plots on the 
University Farm a t  Davis were 
treated i n  this way in 1945. The grain 
is still relatively free from morning- 
glory and yields have been increased. 
In grain, not mare than three-quar- 
ters of a pound of 2,4-D acid should 
be used. 

Neither of these methods alone will 
result in  eradication since some lat- 
eral roots usually survive from which 
new shoots emerge after treatment. 
New plants also grow from seed al- 
ready in  the soil. However, because 
of the low cost of the chemical, the 
control achieved is definitely profit- 
able. 

The regular use of 2,4-D on grain 
land as a control measure seems de- 
sirable, with eradication as a long- 
time objective. 

Grain fields on which morning 
glory has gone t o  seed for a numbe: 
of years usually have enough seed iI 
the soil to reinfest the area for man! 
years. 

Eradication on such areas is no 
possible with a single treatment o 
any chemical, but economic contro 
is definitely feasible. 

Irrigated Lands 
On either surface or subirrigatec 

land, morning-glory may be brough 
into a proper condition to spray mori 
easily than on dry land. 

A fall treatment is often possibk 
following irrigation, but midsumme 
treatments, even on irrigated land 
have not been very successful. 

A minimum of soil disturbance i 
advisable in order to get uniforn 
emergence. 

Morning-glory may be treated ii 
corn or milo after the crops are we: 
established but before they cove 
the rows. 

relatively susceptible to  2,4-D, bul 
there are exceptions. For example 
it is usually easier to effect a per- 
manent kill of broad-leaved annual5 
than of perennials. However, since 
no plants are completely resistant 
the chemical must be used carefully 

The action of 2,4-D is slow, some- 
times requiring a month or longei 
to  kill the tops and roots of the 
weeds, especially perennials. Twc 
sprayings are  often necessary be- 
cause some plants are missed during 
the first spraying, and some neu 
plants may come up from latera 
roots which did not die. Watch the 
sprayed area closely and spray a: 
soon as regrowth is large enough. 

Soil sterilization may result from 
use of 2,4-D. How long the effect: 
will remain depends upon amount 0: 
chemical used, temperature, rain. 
fall or irrigation, soil type, and crol 
planted. While grains and grasse 
apparently suffer no damage i. 
planted within a few weeks aftei 
spraying, beans, peas, lettuce, to. 
matoes, cabbage, broccoli, suga: 
beets, alfalfa and many other crop: 
are extremely sensitive to smal 
quantities of the chemical. 

A sprayer or any other equipmen 
which has contained 2,4-D must b 
,horoughly washed before it is use( 
‘or other material. Otherwise, field 
mhard ,  and ornamental plants ma: 
)e damaged if even a small amoun 
‘emains in the sprayer. One cold. 
vater rinse is not sufficient. Use sev. 
:ral changes of water-preferabl: 
varm-to which a little baking sod: 
)r washing soda has been added 
Xhere an ester formulation has  bee- 
used, preliminary washing with ker- 
osene would be desirable. 

When spraying a lawn or other 
area, never allow the spray to  reach 
nearby ornamental or crop plants 
Even small amounts of drift will in- 
jure these plants, some of which are 
highly sensitive. 

Recently, grapevines from the San 
Joaquin Valley have shown what ap- 
peared to  be damage from 2,4-L 
after treatment of morning-glory ix 
the vineyard. The effects on the  vines 
may have been due to drifting oi 
spray, to  action through soil, or both 

Experience with 2,4-D in vineyar& 
is not extensive enough, either to en- 
courage or discourage its use of weec 
control in  such plantings. 

W.  A. IIarvey is Associate in Botan: 
and Associate in the Experiment Sta 
tion, Davis. 

W .  W. Robbins is Professor of Botan: 
and Botanist in the Experiment Station 
Davis. 
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Underground Wuter 
Supply During bow 
Rainfall Seasons 

C. N. Johnston 

Seasons of low rainfall are gener- 
illy periods accompanied by a high 
ise of underground water by pump- 
ng, and that  supply of water is apt 
o be short, too. 

In  years of subnormal rainfall the 
,treams carry less water than usual 
Luring the flood periods, and may not 
lood a t  all. They dry up earlier in the 
ipring or summer. Surface flow 
:eases earlier than in wetter years. 

When enough water is not provided 
)y rainfall, for the groiying of crops, 
;ome supplemental water must be 
irovided. 

One source of supplemental water 
s the underground supply obtained 
)J’ the use of wells and pumping. 
Movrment of Underground Water 
Underground water is the by-pro- 

iiict of seepage or percolation of thc 
easonal rainfall i n t o  t h e  s u b s o i l  
: t r a t a ,  e i t h e r  d i r e c t l y  o r  f r o m  
treambeds and the like. 
Because i t  is the by-productof seep- 

tge from surface water, the under- 
;round supply is often short when 
he seasonal rainfall is below normal. 

Like any surface stream, most un- 
Lerground waters are  moving from 
heir sources downward through gra- 
,els or sands toward some locality of 
scape. 

When wells are drilled to water- 
bearing gravels or sands, they pro- 
(ide a n  open contact with such water 
.s may be found there. 
If the tapped flow of water can not 

tass the well freely, because of some 
kbstruction beyond the well, pressure 
,xi& in the stratum at the loca- 
ion of the well. Under these condi- 
ions, the  water from the stratum 
nove into and upward in the well un- 
il a column of water stands i n  the 
vell a t  a pressure equal to  that of the 
vater in the stratum. 

The depth to water, from the sur- 
ace of the  ground t o  the standing 
vater surface-the depth to static 
vater-is easily measured, 

Result of Lowered Water Level 
During a period of low rainfall, 

ess than the normal amount of wa- 

4 2-stage 12-inch turbine pump on a 
2-inch well with a 55-ft. lift and a 20-ft. 
jrawdown, to  discharge 920 gallons a 
ninute. Wel l  i s  in  Yolo County. 

,er percolates into the water-con- 
lucting gravel or stratum. At the 
;ame time, the escape area for the 
inderground stream is still function- 

The pressure, initially due to main- 
, abed  inflow, becomes less and the 
water column i n  the well is not helc 
a t  the same high level as formerly 
I t  is said tha t  the static water leve 
kas dropped. 

Drawdown 
When a pump is put in a well anc 

is operated, water is removed. Thi 
means water within the stratum cai 
move into the well to replace the dis 
charged water. It can not move inti 
the well without moving downwarc 
so the water level in the well, durinl 
pumping, stands at a n  elevation low 
er than the  static level. This drop ii 
elevation is the drawdown of t h  
well caused by the removal of th 
quantity of water pumped to  th 
surface. 

When many deep well pumps op 
erate in a n  area, they cause the wate 
to flow into the area faster tha 

ng. 

“r,4-D As  A Wecd Killer” may be sl 
cured without charge by addressing a rt 
quest to: University o f  California Co 
lrge of Agriculture, Berkeley 4 ,  Cal 
fornia. 

Costs Of Methods Of Mechanized 
Harvesting Of Alfalfa Hay Are 
Subjects Of Comparative Study 
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th more equipment or mechanization, labor and total costs are reduced. 

vas done mechanically-regardless 
If the wagon-power-the output was 
.6 tons per hour and the cost was 
2.11 per ton. 

Baled Hay 
The pitch-in horse-drawn balers 

tudied, averaged 2.2 tons output per 
tour a t  a cost of $3.29 plus $1.08 haul- 
iut to  roadside cost, making a total 
if $4.37 per ton, roadside. The out- 
nit remained the same-2.2 tons per 
lour - with tractor-drawn balers, 
vhile the cost rose to $3.71 per ton. 

ormerly. They produce a local draw- 
[own of static water levels in nearby 
tnpumped wells. 

During years of short water supply 
he  underground flow is reduced a t  
he source. A t  the same time, pumps 
vork longer to make up the  rainfall 
leficiency for the crops. As a result, 
tatic water levels and pumping wa- 
er levels drop markedly. 

Deep Well Pumps 
The characteristic of deep well 

)umps of the turbine or centrifugal 
ype, is such that any increase in 
mmping lift causes a reduction in 
he discharge rate. The reaction of 
.ll such pumps to lowered water table 
‘onditions is a reduced flow for ir- 
igation. 

A reduction in  discharge rate 
neans the pumps will have to run 
onger than originally to deliver the 
ame volume of water. 

Dropping Water Levels 
If the water levels recede very 

nuch, the pumps actually begin to  
ose suction. The pump can not op- 
r a t e  effectively and in  extreme 
:ases, not at all, when the water level 
Irops severely. 

The owner quickly observes these 
iymptoms and his only recourse is t o  
ower the pump by inserting standard 
jections supplied by the manufact- 
irers. Lowering the  pump will per- 
nit the continuation of pumping in 
,hese severe conditions. 

The pump must lift the  water an 
abnormal distance, with lowered wa 
ter table conditions, and will con 
tinue to deliver at a reduced rate o 
flow regardless of the  fact that it ha 
been placed at a lower level i n  th 
well. 

When normal water levels return 
the pump will regain its origirta; ciis 
charge rate. 

If well water levels can not be ex 
pected to return to normal, as is t h  
cases in  some areas, and one desire 
to have the  original discharge ra t  
for his pump again, a simple econom 
ical solution unfortunately is no 
usually available. A complete nei 
pump and motor may be the on1 
answer in some extreme cases. 

C. N .  Johnston is Associate Professc 
of  Irrigation and Associate Irrigatio 
Engineer in the Experiment Statiog 
Davis. 

The problems of the cling peac: 
industry are being studied intensive1 
by the Division of Pomology. 

bale, averaged 3.7 tons output per 
hour a t  a cost of $1.98 plus an 89c 
haul-out cost, to total $3.87 per ton, 
roadside. The three-wire pick-up baler pro- 

duced bales between 120 and 130 
pounds and averaged 3.8 tons output 
per hour at a $1.98 per ton cost, plus 
80c for haul-out, to make a total 
of $2.78 per ton, roadside. 

The automatic twine-tie baler pro- 
duces bales weighing between 60 and 
85 pounds. In this study this baler 
averaged 3.4 tons per hour output at 
$1.74 per ton, with an 86c haul-out 
cost, making a total cost of $2.60 per 
ton, roadside. 

The great saving in man labor re- 
sulted in the automatic twine-tie 
baler being the most economical bal- 
ing method i n  the survey. 

Chopped Hay 
Where loose hay was pitched on 

horse-drawn wagons in  the  field 
and transported to a stationary chop- 
per where it was unloaded by hand, 
the output was 1.4 tons per hour. The 
cost of this method was $3.63 per ton. 

The use of a hay loader and trac- 
tor-drawn wagons in the  above oper- 
aton cut the output to 1.1 tons per 
hour but also cut the cost per ton t o  
$2.95. 

Suction hay loaders, picking up 
the h a y  from windrows and cutting 
it up  sufficiently for  mechanicaJ 
feeding to  a stationary chopper, in- 
creased the output to 5.6 tons per 
hour at a cost of only $1.77 per ton. 

The pick-up field chopper which 
licks up the hay from the windrow, 
:hops it, and blows it into a wagon 
)r van for transportation to storage, 
tveraged three tons per hour at a 
:ost of $2.37 per ton. 

The actual costs disclosed by the 
mvey reported here offer certain 
:onclusions applicable under any set 
if wage, tractor, and equipment costs. 
Cncreased mechanization does re- 
sult in  lower labor and total costs, 
zven though higher equipment costs 
are  included. 

drthnr Shultis is Specialist in Farm 
Mamgciiicnt in Agricultural Extension 
and Associate on the Giannini Founda- 
tzon. 
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