
Yield Gain by Delayed Harvest 
continuing fruit growth of Yellow Newtown apples increased 
yield in tonnage and quality when harvested in late October 

Dillon S. Brown and Edward C. Koch 

Top quality Yellow Newtown apples 
can not be expected in the Watsonville 
district until late October but harvest 
usually begins about the third week of 
September. 

To find an answer to the question as 
to the gain in yield that might be real- 
ized-if harvest were delayed until the 
fruit had attained a more satisfactory 
degree of maturity-a study was made 
in 1956 in an orchard near Watsonville 
to learn how much growth the fruit could 
be expected to make from the time the 
variety is customarily released for har- 
vest in September to the time it is more 
fully mature in October. 

On September 11, individual fruits on 
six trees about 19 years old and on six 
trees about 55 years old were tagged for 
measurement at weekly intervals. On 
each tree, 20 f r u i t e b o r n e  singly on a 
cluster base-were selected at random in 
groups of 10 on opposite sides of the 
tree, from 5' to 15' above the ground. 
These fruits were designated as singles. 
In addition, on each tree, four pairs of 
fruits borne two to a cluster base were 
tagged and designated as doubles. The 
doubles were from 4' to 7' above ground, 
more or less on the inside of the tree 
and not so well exposed as were most of 
the singles. Each fruit-20 singles, four 
pairs of doubles per tree-was measured 
at its longest diameter with a vernier 
caliper. Again, on September 17, they 
were measured and thereafter at seven- 
day intervals up to and including Oc- 

Growth of Yellow Newtown apples during har- 
vest period, one fruit per cluster base. 
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Pressure lest and 5oluble 5olids Averages for Yellow Newtown Apples. 
5amplos collected from September 11 to October 22, 1956, in an 

Orchard, near Watsonville. 

Average Young trees Old trees 

Pressure 5oluble Pressure 5oluble Pressure 5oluble Dote 
test solids test solids test solids 

9/11 
17 
20' 

, . . . .. . . . . . 24.8 
. . . . . . . . . . . 24.7 . . . . . . . . . . 23.9 

24 .. .. . . . . . . . 22.8 
10/1 ........... 21.3 

8 21.1 
15 . . . . . . . . . . . 20.8 
22 ........... 19.8 

. . .. . . . . . . . 

10.28 25.5 
10.40 24.3 
10.54 24.0 
10.73 23.6 
10.95 22.0 
11.10 21.2 
11.66 21.6 
12.09 20.9 

10.83 
11.43 
11.49 
11.56 
12.03 
12.10 
12.76 
12.74 

25.2 
24.5 
23.9 
23.2 
21.6 
21.1 
21.3 
20.4 

10.55 
10.92 
11.02 
11.15 
11.49 
11.60 
12.21 
12.41 

Release date, values interpolated. 

tober 22 when the crop was harvested. 
Yellow Newtowns in the Santa Cruz 
County were released for harvest on Sep- 
tember 20. There was no appreciable 
fruit drop between release date and Oc- 
tober 22, though it was evident that a 
harvest drop had just begun by the Oc- 
tober date. Actually, only four of the 
tagged singles dropped before October 
22, and none of the doubles. 

In addition to the fruit measured on 
the trees, two samples of 30 fruits from 
the six young trees and 30 from the six 
old trees-five from each tree-were 
collected on September 1 1  and taken to 
Davis. On the following day, the diam- 
eters and weights of the individual fruits 
were determined. Soluble solids and 
pressure test measurements also were 
made. On subsequent measuring dates 

Gain in yield otter release date, average of 
young and old trees, relative to 12 ton per acre 
yield on 5eptember 20. 
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samples were again collected and taken 
to Davis, but the identity of the samples 
from the individual trees was kept dis- 
crete. 

From the first to the last sampling 
dates pressure declined and solids in- 
creased. The values for pressure and sol- 
ids on release date-September 20-in- 
dicated that the fruit was just on the bor- 
der line of picking suitability; a value 
of  23.0 being the maximum acceptable 
pressure and 105 a minimum for soluble 
solids. Not until October 22-when the 
fruit was finally harvested-were the 
apples reaching a reasonably good edible 
quality. 

Single Fruits 
Fruit size and relative yield of Yellow Newtown 
apples, single fruits per cluster base from 5ep- 
tember 11 to October 22,1956, near Wotsonville. 

Aver. Average weight Relotive 
-1b.UI00 dio. % of releose 7% 
inches fruit date wt. tons 

9 . 1 1  .. 2.61 
17 . . 2.68 
20' . 2.70 
24 . . 2.73 

10 1 . . 2.80 
8 . . 2.85 

15 . . 2.89 
22 . . 2.92 

9 11 .. 2.61 
17 . . 2.72 
20' . 2.74 
24 . . 2.77 

10 1 . . 2.80 
8 . . 2.83 

15 . . 2.85 
22 . , 2.88 

9 11 . .  2.64 
17 . . 2.70 
20* . 2.72 
24 . . 2.75 

10/1 . . 2.80 
8 . . 2.84 

15 . . 2.87 
22 . . 2.90 

Young trees 
23.63 90.2 . . . .  
25.58 97.6 t... 

26.21 100.0 12.00 
27.05 103.2 12.38 
28.99 110.6 13.27 
30.22 115.3 13.84 
31.26 
32.19 
Old trees 
25.29 
26.75 
27.26 
27.94 
28.95 
29.66 
30.31 
30.94 
Average 

24.43 
26.17 
26.73 
27.49 
28.91 
29.94 
30.70 
31.57 

119.3 14.32 
122.8 14.74 

92.8 .... 
98.1 .... 

100.0 12.00 
102.5 12.30 
106.2 12.74 
108.8 13.06 
111.2 13.34 
113.5 13.62 

91.4 .... 
97.9 . . . .  

100.0 12.00 
102.8 12.34 
108.4 13.01 
112.0 13.44 
115.2 13.82 
118.1 14.17 

Release date, values interpolated. 
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Filbertworm lniury to Walnuts 

2 25- 

seasonal population trend of filbertworm moths as shown by 
trapping records may indicate severity of damage to crop 

A. E. Michelbacher, Arthur H. Retan, and Stephen W. Hitchcock 

The flight of filbertworm moths during 
the early 1956 season was very small 
when compared to 1954 or to 1955 but 
after mid-July the moth catch-in five 
bait pans in an experimental walnut or- 
chard near Gridley-began to mount. By 
season’s end the severity of the infesta- 
tion was second to that of 1954, when the 
infestation was the most severe encoun- 
tered since investigations were started in 
1944. 

It is not known what environmental 
conditions were responsible for the up- 
ward surge that took place in late season. 
However, the same situation prevailed 
with the codling moth. In early season it 
appeared that the codling moth infesta- 
tion would not be serious, but in J u l y  
the picture began to change and by har- 
vest one of the most serious infestations 
in any recent year had developed. 

The experimental orchard is inter- 
planted with Payne and Franquette 
varieties. The degree of the 1956 infesta- 
tion of filbertworm in the Payne variety 
in the experimental orchard was approxi- 
mately 5741, compared with 3% for 1955 
and 29% in 1954. The walnuts delivered 
to the processing plant ran 3%-4% in- 
fested. Early harvest was practiced in all 
three years. The infestation of filbert- 
worms in the Franquettes at harvest ap- 
proached 20% probably because of the 
size of the moth population present in 
late season. 

After three successive years of moth 
trapping-which should be continued 
until the walnut crop has reached ma- 
turity, at least-it appears as if the sea- 
sonal record can be used to predict the 
severity of the filbertworm infestation in 
the harvested crop. I t  was the late season 

moth catches in 1956 that indicated the 
presence of a destructive filbertworm 
population within the orchard. 

Because no effective spray program 
for use against the filbertworm has been 
developed-to date-cultural measures 
must be relied upon to limit damage. The 
filbertworm can not enter nuts until 
after the husks have begun to crack, so 
the walnut crop should be harvested at 
the earliest possible date. Further, the 
filbertworm is unable to complete its de- 
velopment on dried walnut meats. There- 
fore, the crop should be dried thoroughly 
as soon as it is harvested. 

A .  E .  Michelbacher is Prolessor o/ Entoniol- 

Arthur H.  Retan is Farm Advisor, Butte 

Stephen W. Hitchrock is Research Assistant, 

ogy, Ilniversity 0) Calilornia, Berkeley. 

County, Unioersity o/ Calilornia. 

1 In iversity o/ California, Berkelev. 

The individual fruit size data obtained 
from the samples taken to Davis were 
used to determine the correlation be- 
tween diameter and weight. A correlation 
coefficient of 0.938 was found for this 
relationship which made it possible to 
formulate a regression equation for esti- 
mating the weight of fruit from the di- 
ameter measurements. The equation was 
used in estimating the weight of the fruits 
measured from week to week. 

Growth of Yellow Newtown apples during har- 
vest period, two fruits per cluster base. 
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For the most part, the rate of size in- 
crease was slightly greater during the 
first four weeks than during the last two 
but there was a regular increase from the 
first sampling date to the last. Fruits on 
the young trees grew at a faster rate 

Double Fruits 
Fruit size of Yellow Newtown apples, two fruits 
per cluster bare from September 11 to October 

22, 1956, In orchard near Watsonvllle. 

Average weight 

fruit date wt. 

Aver. 

Inches Date dia. lb./100 % of release 

Young trees 
9 11 ...... 2.56 22.40 

17 ...... 2.62 24.06 
209 . . . . .  2.65 24.04 
24 ...... 2.69 25.00 

10’1 . . . . . .  2.75 27.43 
0 . . . . . .  2.00 20.74 

15 ...... 2.04 29.04 
22 . . . . . .  2.06 30.59 

9/11 ...... 2.52 21.20 
17 . . . . . .  2.57 22.60 
20‘ . . . . .  2.60 23.21 
24 . . . . . .  2.62 23.91 

10’1 . . . . . .  2.66 25.01 
0 . . . . . .  2.69 25.00 

15 ...... 2.71 26.51 
22 . . . . . .  2.73 27.04 

9 ~ 1 1  . . . . . .  2.54 21.00 
17 . . . . . .  2.60 23.37 
20’ ..... 2.62 24.02 
24 . . . . . .  2.65 24.09 

10’1 ...... 2.70 26.22 
0 ...... 2.74 27.31 

15 . . . . . .  2.77 20.1 7 
22 ...... 2.00 20.02 

Old trees 

Average 

90.2 
96.9 

100.0 
104.2 
110.4 
115.7 
120.1 
123.1 

91.3 
97.7 

100.0 
103.0 
107.0 
111.5 
114.2 
116.5 

90.0 
97.3 

100.0 
103.6 
109.2 
113.7 
117.3 
120.0 

Release date values Interpolated. 

than those on the old trees which carried 
a relatively heavier set of fruit. On Sep- 
tember 11, in fact, the single fruits on 
the young trees averaged smaller than 
those on the old trees, but on October 
22 they were larger. The relatively 
heavier set of fruit on the old trees may 
account. in part, for the slower rate of 
growth. Though trees of both ages suf- 
fered seriously from spider mite damage 
in October, the foliage was in poorer 
condition on the older trees. 

The fruit size of the doubles averaged 
smaller than that of the singles. Because 
the trees had been hand thinned most of 
the clusters of fruit were reduced to 
singles, so the doubles availalde for meas- 
urement were those hidden in the inside 
portions of the tree and missed by the 
thinners. Such locations were natur- 
ally less favorable for sizing fruit than 
were the more exposed peripheral loca- 
tions of the singles. However, some of 
the doubles were as large as the singles. 

The doubles increased in size at a rate 
equal to or greater than that of the 
singles, as shown by a comparison of the 
percentages of the release date weight. 
The slightly higher weight percentages 
for the doubles suggests that they grew 
relatively faster than the singles after 
release date. 

The magnitude of the size increase- 
in terms of yield in tons per acre-to 

Conclnded on page 16 
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-now ready for distribution- 

Single copier of these publication-xcept the 
Manual- a catalog of Agricultwal Publications 
may be obtained without charge from the local office 
of the Farm Advisor or by addrearing o request to: 
Agricultural Publications, 22 Giannini Hall ,  University 
of California, Berkeley 4. 

19.57 PEST CONTROL MEASURES 
FOR LADINO CLOVER, Leaf. 88. 

LOS ANGELES 

Armstrong Nurseries . . . 18 container rose plants 

Golf Course Superintendents Association of Southern California. .S500.00 
For study of tu r fg rw 

Jackson Manufacturing Co. . . . . . . . . . . . .  . . .  1 lawn type sprayer 

DELAYED HARVEST 
Continued from page 7 

14.17 tons on October 22 is evident when 
compared to a 12 ton yield on September 
20, the release date. Conservatively, it 
can be concluded that delaying harvest 
from release date until late October-a 
matter of between five and six weeks- 
resulted in a gain in yield of from 1.5 to 

I 

2.5 tons per acre, equivalent to a yield 
14%1 to 23% greater than if the fruit 
had been harvested on release date. 

Dillon S .  Brown is  Associate Professor of 
Pomology, University of California, Davis. 

Edward C .  Koch is Farm Advisor, Santa Crut 
County, University of Calilornia. 

Carl Bronson, Watsonville apple grower, co- 
operated in the study reported. 

The above progress report i s  based on Re- 
search Project No. 1697. 

______ 

RIVERSIDE 
American Chemical Paint Company. . . . . . . . . . . . . . . . . . . . . .  .52.500.00 

For aid in research with 3 

For aid in research on the eff 

To aid in soil fertility research in Imperial and 

For irrigation and soils research. 

, 2, 4-triazole as an  herbicide 

lluted atmosphere on vegetation 
American Petroleum Institute . . . . . . . . . . . . . . . . . .  .s20,000.00 

Monsanto Chemical Co. 

San Joaquin valleys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SI.500.00 
. . . . . . . . . . . .  , 2 0 0  Ibs. of Krillium 

National Science Foundation . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s9.900.00 

United States Steel Corporation. . . . .  s 1 .000.00 
mplish the 

For the purchase of a mass spectro 

To assist in installation of necessary equipment 
. . . . . . . . . . . . . .  

specific objectives of the proposed lysimeter investigation 

STATEWIDE 
American Cyanamid Company 

200 Ibs. Malathion 4 $6 Dust 
10 gals. Malathion Emulsifiable Concentate 

5 gals. Parathion Emulsifiable Concentrate 
For use by Agricultural Extension Service 

Balfour, Guthrie & Co.. Limited. . . . . . . . . . . .  1 ron commercial fertilizer 
For plot work or fertilizing trials in lnyo and Mono counties 

California Spray Chemical Co. . . . . . . . . . . . . . . . . . . . . . . . .  1 gal. Systox 
For test plot demonstrations ' 

Chem-Agro Corporation . . . . . . . . . . . . .  . . . . . . . . .  1 gal. Systox 
For test plot demonstration 

Kaiser Aluminum and Chemical Sales 
80 sacks of high magnesia hydrated lime 

For clubroot disease control test plots in San Mateo County 

TRANSIT 

I 

Continued fram page 5 

or change shape during transit. Further- 
more, the use of cartons will likely re- 
quire important modifications of car 
loading practices, the nature of which 
are not yet fully understood. 

Noel F .  Somnier is Assistant Pomologist, 
(Jniversity of California, Davis. 

DONATIONS FOR AGRICULTURAL RESEARCH 
Contributions to the University of California for research by the Division of Agricultural Sciences, accepted in  July, 1957. 

BERKELEY 

Cactus & Succulent Society of California, Inc.. . . . . . . . . . . . . . . .  $200.00 
For importation and study of succulent plants 

DAVIS 
American Cyanamid Co. 

For turfgrass research program. . . . . . . . . . . . . . . . . . . . . . . . . .  S600.00 
For aureomycin feed-lot lamb studies. . . . . . . . . . . . . . . . . . . .  $1,000.00 

For research on plastic materials for irrigation and drainage purposes 

For research in agronomy 

Bakelite Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$2,500.00 

California Cooperative Rice Research Foundation. . . . . . . . . .  .$10,730.00 

For cotton irrigation studies. . . . . . . . . . . . . . . . . . . . . . . . . .  .57,800.00 

Canners League of Cailfornia . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$1,000.00 

California Planting Cotton Seed Distributors 

For cooperative research project on fertilizers in cotton. . . .  .$7,836.19 

For freestone peach research 
Ciba Pharmaceutical Products Co. . . . . . . . . . . . . . . . . . . . . . . . .  $5,000.00 

For study of effects of reserpine and mother liquors on thermal stress 
in laving chickens. and its relationship to mortality. egg . -  

production and egg quality 
The Dow Chemical Co.. . . . . . . . . . .  100 microcuries tagged Dalapon C" 

For research on weed control 

For research on insect projects dealing with vegetable problems, 
Danicularlv lettuce 

Grower-Shipper Vegetable Assoc. . . . . . . . . . . . . . . . . . . . . . . .  S5.762.00 

Henningsen, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$750.00 
For research on utilization of by-products from the egg industry 

Kelco Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 gr. manuronic acid lactone 
10" al inic acid 

For study of decomposition of manuronic acid %y phytopathogenic 
and marine bacteria 

Merck & Co., Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$16,000.00 
For research on effects of gibberellins in problems relating to pro- 
duction and germination of vegetable crops and seeds and certain 
biochemical aspects of i t s  function in lant cells; effects on produc- 
tion and harvesting of vine crops; stu& of absorption. translocation 
and fate of gibberellin in plants under varying conditions of nutri- 

tion, temperature, hght and humidity 

For Q fever pasteurization studies to determine thermal death time 
of the Coxiella burnetii in cream 

For turf research 

For research on anatomy of the Old World species of allrum with 
reference to the systematics and evolution of genes (1st payment 

of pledge of S14.700 for 3 years) 

For research in industrial fermentation 

Milk Industry Foundation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6.500.00 

Monsanto Chemical Co. . . . . . . . . . . . . . . . . . . .  .400# Krilium loammaker 

National Science Foundation . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,S5,700.00 

Red Star Yeast & Products Co. . . . . . . . . . . . . . . . . . . . . . . . . .  .$2,500.00 
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