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Stone Fruits On 
Peach Root Resist 
Bacterial Canker 

(Continued irom page 1) 
ground, the infections occasionall) 
begin below the graft union. 
Less Serious On Peach-rooted Treer 

Observations extending over 2E 
years show that apricot, plum and 
prune trees on peach roots have con- 
siderable resistance to the disease. 

In Kings County in 1919 bacterial 
canker was observed to be confined 
largely to apricot on Myrobalan roots 
and was much less injurious when 
the apricots were on peach roots 
The frequency of infections on apri- 
cot roots was intermediate between 
those on Myrobalan and on peach 

One affected orchard had trees on 
all three roots under identical Soil 
conditions. 

Since then this same order of fre- 
quency of infection of apricot trees 
on the three stocks has been ob- 
served many times throughout the 
Sacramento and the San Joaquin 
Valleys. 

In San Benito County it was ob- 
served to be more common on Mvo- 
balan-rooted apricot trees than on 
those of apricot root but there were 
no apricot trees on peach roots for 
comparison. 

The disease occasionally affects 
French prune trees and many times 
it has been observed that whenever 
they are on both Myrobalan and 
peach roots under identical soil con- 
ditions it is less serious on peach- 
rooted trees. 

Peach Top-worked To Plum 
During experimental control work 

in Placer County it was noted that 
the disease on plum trees was much 
less common when on peach roots, 
particularly when the plums were 
top-worked high upon peach vari- 
eties. 

Several growers who noted that 
certain peach varieties were seldom 
injured by bacterial canker have 
planted the varieties on peach seed- 
ling roots and after they had grown 
in the orchard for three or four 
years, top-worked them to the de- 
sired plum varieties. 

Salwey is the peach variety most 
favored for  this work. Some of the 
trees on Salwey are now up to 16 
years of age and have been practic- 
ally free from the disease. 

In  the fruit districts of Placer 
County are many instances of peach 
orchards that were top-worked to  
plums many years ago and the dis- 
ease is conspicuously less severe in 
these than in adjacent plum trees 
on Myrobalan roots. 

Susceptibility of Varieties 
Peach seedlings are usually more 

resistant than Myrobalan seedlings 
and Marianna plum but are not 
uniformly free from the disease. 

Susceptibile plum varieties top- 
worked in the orchard upon Myro- 
balan seedlings and upon Marianna 
plum are perhaps not more free from 
the disease than are those worked at 
the ground on these same stocks. 

Santa Rosa, Duarte and President 
plums are particularly susceptible to 
the disease, whereas Kelsey and 
Beauty are seldom injured, regard- 
less of the rootstocks upon which 
they are growing. 

Scion Roots 
Many years ago it was noted in 

orchards in Placer County that Santa 
Rosa and Duarte plums, originally 
planted on peach roots, had grown 
strong plum scion roots above the 
unions. 

Such trees were more susceptible 
to bacterial canker in the scaffolds 
and trunks than were those trees 
which remained entirely on peach 
roots. 

One grower was furnished with 30 
Santa Rosa trees grown on their own 
roots by cuttings and by layering. 
The trees were used as replants in a 
Santa Rosa orchard on Myrobalan 
roots in which the disease had been 
killing trees over a period of many 
years and in which replanting with 
Santa Rosa on peach roots was com- 
menced. 

The own-rooted Santa Rosa trees 
grew well but were very subject to 
bacterial canker. Three years after 
the planting was made, all of the 
own-rooted trees had been killed by 
the disease and only a small number 
of the replants on peach roots had 
been injured. 

Nine years ago one grower cut off 
the scion roots of Santa Rosa and 
Duarte trees which were originally 

C A L I F O R N I A  A G R I C U L T U R E  

Branch Wilt Of Persian Walnut 
Trees Resulting From The Fungus 
Which Attacks The Bruised Bark 

A branch wilt disease affecting 
?ersian Walnuts in California was 
irst noticed about ten years ago in 
;he southern San Joaquin Valley. 
?robably it was present in the Sacra- 
nento Valley at the same time. 

Within the past five or six years it 
ias become a major disease of certain 
valnut varieties throughout the cen- 
ral valleys. 

The outer branches - not the 
imbs or the twigs nor the entire 
ree - are commonly affected. For 

E. E. Wilson 
branch wilt was found in Amador, 
Lake, and Contra Costa counties. No 
reports of the disease were received 
from southern California nor from 
the counties of Sonoma, Napa, Ala- 
meda and Santa Clara. 

Relationship To Tree Vigor 
Unthrifty trees are noticeably more 

subject to infection by branch wilt 
than vigorous ones. For examples, 
trees weakened by Armillaria root rot 
or crown canker contract the disease 
more quickly and bedome involved by 

Sometimes it starts at a sunburnec 
spot or around an  injury made bj 
the hooks or poles in harvesting. 

Wood underlying the diseased barb 
is discolored to a dark gray and black 
The discoloration in the wood ofter 
extends up and down the branck 
beyond the area of dead bark. Ele- 
ments of the diseased wood are flllec 
with a dark brown substance. 

A noticeable feature of diseasec 
branches is the loosening and slough- 
ing away of the outside layer 01 

The bark and wood of wilt affected walnut branches. (A)  A wound, probably made by a harvesting hook, surrounded by 
a branch wilt canker. ( 8 )  Grayish discoloration of the wood in a branch recently killed by branch wilt. (C) Periderm 
sloughed away exposing the cortex, which i s  covered by a sootty layer of fungus spores. ( D )  A diseased area extending 
into the wood from one side of a branch. (E) Black discoloration extending through the heartwood of a diseased limb. 

hat reason the disease is usually re- 
erred to as “branch wilt.” 

Varieties Attacked 
Franquette and Mayette are the 

arieties chiefly affected by brancl- 
J i l t ,  though Payne, Eureka, Meylan 
Slackmer and Bijou are attacked. 
The Concord appears to posses: 

ome resistance. 
Localities Infested 

Branch wilt is common in the San 
oaquin and the Sacramento valleyr 
n both orchard plantings and on 
rees bordering roadsides and fields 
It is most prevalent in Tularf 

bounty and along the Sacramentc 
Giver in Colusa, Glenn, Butte, and 
’ehama counties. 
I n  the important walnut districts 

f Sutter, San Joaquin and Merced 
ounties, branch wilt was not found 
hough it is present in other sections 
f these counties. 
Outside the interior valleys, the 

danted on peach roots. This treat- 
nent has apparently prevented fur- 
her serious injury though the dis- 
ase is continuing to kill trees in 
djacent orchards. 
The grower reports that scion- 

ooted Santa Rosa trees are not as 
ruitful as those remaining on peach 
oots nor is the fruit so large. 
Several other growers are so con- 

inced of the good results accruing 
rom cutting off scion roots in this 
rchard that they are adopting the 
iractice with trees in which the 
cion roots have not become too 
wge. 

Leonard H .  Day  is Associate Pomol- 
gist zn the Ezz-periment Station, Davis. 

Cotton planters, blockers, both me- 
hanical and flame, and mechanical 
iarvesters are being studied by the 
Xvision of Agricultural Engineering 

Research on mastitis, anaplas- 
nosis, brucellosis, and keratitis in 
attle is under way in the Division 
f Veterinary Science. 

Studies to promote greater usage 
f non-fat dry milk solids are being 
onducted by the Division of Dairy 
ndustry. 

Walnut limb wilt, leaf scorch, 
rown rot, and black line are being 
nvestigated by the Division of Plant 
’athology. 

a more severe form of branch wilt 
than do thrifty trees. 

In one orchard in Tehama County, 
eleven trees were sparse in foliage 
and obviously weak. At  least three 
had been attacked by Armillaria root 
rot, while the rest bore symptoms of 
crown rot. During the 1945 season, 
branch wilt killed 88 branches in the 
weakened trees, but only 25 branches 
on a corresponding number of the 
surrounding vigorous trees. 

Roadside trees which border unirri- 
gated fields, and are subject to low 
soil moisture during the summer, are 
someti’mes affected by branch wilt 
while nearby trees in irrigated or- 
chards are free of the trouble. 

One case in particular involved a 
small orchard of Franquette trees 
that were visibly suffering from lack 
>f soil moisture. Wilted branches 
were numerous in these trees. In a 
well-cared-for Franquette orchard 
across the road, no branch wilt oc- 
wrred. 

Relationship To Sunburn 
A relatively high proportion of 

Zankers appear around areas of bark 
that have been injured by sunburn. 

Sunburning is believed to account 
for the fact that sometimes there 
ire two to three times as many wilted 
branches on the south side of the 
trees than on the north side. 

Relationship Te Tree Age 
Young walnut orchards that have 

received proper care usually are less 
hffected by branch wilt than are 
3lder orchards. 

This seems to hold true of trees up 
;o the age of ten or even fifteen years. 
3n the other hand, some young re- 
plants in affected orchards have 
shown severe symptoms of branch 
wilt. 

Symptoms 
During July and August the leaves 

3n the outer branches suddenly 
wither and turn a deep brown color 
mt  remain attached to the twigs. 

Once established in the outer 
branches, the branch wilt proceeds 
into the limbs and within a few years 
may involve most of the treetop. 
When this occurs, certain limbs are 
killed outright. Other limbs are so 
weakened they develop sparse, sickly 
Coliage and eventually die. 

The bark on a branch affected by 
wi l t  is dead and discolored. The area 
3f dying bark commonly originates 
on the upper side of the branch. 

bark. This exposes large areas of in- 
ner bark tissues covered by a dark 
brown to black powdery deposit 
which is composed of numerous fun- 
gus spores. 

Fungus Isolated From Affected 
Branches 

In  about 200 examinations of speci- 
mens collected at various places, the 
dark-spored fungus was present in 
the bark and wood of over 90 per 
cent of recently wilted branches. 

The black spore deposit beneath 
the branch surface bark usually is 
present when the branch wilts and 
thus the association of this fungus 
with the external symptoms of the 
disease is readily established. 
Trees Killed By Inuoculation With 

The Fungus 
Experiments revealed trees inocu- 

lated with fungus spores during Jan- 
uary, February, March or April did 
not produce symptoms of branch wilt 
as did those trees inoculated in June 
and July. 

Young Mayette and Franquette 
trees were killed within 19 to 30 days 
after being inoculated in July. 

Older trees inoculated in July, 
showed the sudden wilting of the 
foliage that occurs on naturally in- 
f ected branches. 

Control Measures Sought 
In  an effort to develop control 

measures the following investigations 
are under way: 1) Testing the resist- 
ance to wilt of strains of Mayette 
and Franquette varieties; 2) Prun- 
ing and fertilizing the trees to in- 
crease their vigor; 3) Spraying the 
trees with suitable fungicides such as 
bordeaux mixture 16-16-100; 4) In- 
jecting diseased trees ~ i t h  chemicals 
-sodium bisdithio-carbamate, oxy- 
quinoline benzoate, and p-nitro- 
phenol at various concentrations- 
which are poisonous to the fungus in 
the tissues; 5) Removal and destruc- 
tion of diseased branches from the 
trees. The Agricultural Extension 
Service is cooperating in this work. 

Reports will be published as prog- 
ress is made and specific results ob- 
tained. 

E. E. Wi l son  is Associatc Professor 
of Plant Pathology and Plant Patholo- 
gist in the Expertinent Station, Davis. 

The renewing of California forests 
by seeding and planting is under 
study by the School of Forestry. 
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High Temperatures 
Reduce Water Take 
Of Dairy Cattle 

W. M. Regan and S. W. Mead 
The water consumption results re- 

ported below are the by-product of a 
large experiment designed to study 
the affect of changes in environ- 
mental temperature on high produe- 
ing dairy cows. 

The trials were conducted in a 
large room especially equipped for 
the control of air movement, humid- 
ity and temperature. 

Maintaining the constant values of 
50 feet per minute for air movement 
within the room and a relative hu- 
midity of 60%, the temperature was 
increased from 40°F to 100°P. 

Three pairs of Holstein cows weBe 
studied for periods approximating 
three months and data collected. 

A standard diet of hay and con- 
centrates was fed in accordance with 
individual production and appetite. 

Each cow was provided with an  in- 
dividual water bowl to which water 
was supplied through a carefully cal- 
ibrated meter. 

Daily recordings were made of the 
feed and water consumption and 
milk production of each cow. 

Findings 
A study of the data collected fails 

to substantiate the general belief that 
the water consumptiGon of dairy cows 
i s  ma te r i a l ly  increased  i n  h o t  
weather. 

Uniformly constant values were 
obtained for temperatures ranging 
from 40°F to 80”. The upper limit of 
heat regulation for producing Hol- 
stein cows is about 80°F. 

When the room temperature is 
maintained above 80°F for more than 
24 hours, the animals tend to become 
overheated, and at the same time 
there is a reduction of feed and water 
intake followed by a natural decrease 
in the milk “flow.” 

Instead of an increase, there is an  
actual decrease in the amount of. 
water drunk at the higher tempera- 
tures. Cows do not sweat, so larger 
quantities of water are not needed 
to replace body moisture released by 
sweat glands. 

It has long been recognized that 
there h a definite relationship be- 
tween cow’s water requirement and 
her food consumption and milk pro- 
duction. 

When, in the study of the collected 
data, proper correction was made for 
the decline in food intake and milk 
production, there was only a slight 
norrelation between room tempera- 
ture and water consumption. 

These results do not in any way 
minimize the importance for high 
producing dairy cows of a n  ample 
supply of good clean water at all 
Limes. 

W. M .  Rcgan is Professor of Animal  
Yusbandry and Animal  Husbandman in 
he Experiment Station, Davis. 
S. W. Mead is Associatc Professor of 

4nimal Husbandry and Animal  Hus- 
?andman in the Experiment Station, 
9avis. 

Time To Harvest 
Raisin Grapes For 
Improved Yields 

(Continued from page 1) 
38 on the trays by September 15th, 
tnd all Muscats by September 10th. 

:an not be harvested by September 
15th, they should usually be dehy- 
Srated rather than sun-dried or 
should be used for purposes other 
,han raisins. 

(5) For the making of “golden 
3leached” raisins, yellow color bf the 
grapes is a better index of proper 
naturity for harvesting than in the 
Balling degree of the juice. 

(6) Grapes containing a consider- 
ible percentage of raisined berries 
:hould be considered overripe for the 
xoduction of “golden bleached” rai- 
sins. 

(4) If, for any reason, raisin grapes ’ 

H.  E .  Jacob is Associate Professor of 
fiticulture and Associate Viticulturist in 
lw Erperintent Station, Davis. 

California Agricultural Exfieriment 
?tation Bulletin No. 683 discussing fac- 
ors influencing the yield, composition, 
and quality o f  grapes may be obtained by 
rddrcsszng a request to  University of 
Ialtfornaa, Collcgc of Agriculture, Berke- 
ey  4, California. 




