RICE
PANICLE
BLANKING

MAURICE L.

PETERSON

J. N. RUTGER
D. W. HENDERSON
SHIOW SHONG LIN

Panicle blanking, or the occurrence of
“empty” kernels” on the rice panicle,
may have caused yield losses of up to
12.5 per cent in 40 rice fields grown
for certification in 1971. Although va-
rieties differ in susceptibility to blank-
ing, causes other than resistance ap-
pear to be responsible for the range
in panicle blanking from 3.81 to
25.46% in different fields. Low night
temperatures during pollen formation
are believed to be the major cause of
blanking. Pollen formation occurs dur-
ing a 5-day period about 10 to 16 days
before heading. Further studies aimed
at finding solutions to this problem are
in progress.

APRELIMINARY SURVEY made in 1971
revealed that rice farmers may be
losing up to an average of 12.5 per cent
in yields because of sterile florets or
“empty kernels” on rice panicles, The
failure of all the florets in a panicle to
become fertilized and produce kernels is
usually called panicle blanking. This
common condition in rice has been at-
tributed to many causes, incuding low
night temperatures, high daytime tem-
peratures, and wind. The survey reported
here covered 40 fields grown for certifi-
cation in 1971. The fields were located in
six different counties and involved five
rice varieties, The percentage of blank-
ing ranged from 3.81 to 25.46% (statis-
tically significant at the 1% level) and
averaged out at 12.49%,,

TABLE 1. RELATIONSHIP BETWEEN PERCENTAGE OF PANICLE
BLANKING, AND FIELD TEMPERATURES, DURING THE COLD-
SENSITIVE STAGE OF CALROSE PANICLE DEVELOPMENT

AT DAVIS
Cold-sensitive Five-day average

ponicle Panicles temperatures* Sterile
date observed max, min. florets

no. °F °F %

Aug. 11 37 98.4 57.6 8.3
Avg. 16 40 98.2 52.8 12.6
Aug. 21 37 91.4 51.0 24.7

* Beginning two days before and extending two days after date
of cold sensitive stage indicated.

TABLE 2. PERCENT OF BLANKING AND YIELD-PER-
PLANT OF CALORO RICE, AS INFLUENCED BY
DURATION OF LOW-TEMPERATURE IN THE
GROWTH CHAMBER

Duration of Panicle’ Grain yield
cold treatment* blanking per plant

days % gms

0 11.5 26,2

1 12.6 237

2 15.5 20.4

3 28.5 19.1

4 427 17.1

5 47.0 153

¥ 60°F during 12-hour light period and 45°F during
12-hovrs dark.

The type of blanking studied is shown
in the photo showing some hulls to ap-
pear translucent when viewed through
strong back-lighting. The condition can
be easily detected in the field within
about 10 days after flowering by holding
the panicle up to the sun and observing
that the light penerates some kernels.
Blanking of the type in which the entire
panicle turns white is a different prob-
lem. This type of blanking may be caused
by injury to the stem or by rapid desic-
cation from hot dry winds, and is espec-
ially noticeable when the white panicles
occur soon after the fields are drained.

The objective of the study was not only
to determine the extent of loss but if pos.
sible, the cause. Therefore, we analyzed
the data by variety and by location or
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New
Publications

OLIVE HARVEST MECHANIZATION IN CALI-
FORNIA, Bul. 855. Mechanical harvesting
of olives can be practical and economical.
This bulletin summarizes more than 20
years of research on the mechanical har-
vesting of olives in California. Included
are reports on basic studies of mechanical
shaking, fruit damage, fruit collection,
abscission-inducing chemicals, and prun-
ing for mechanical harvesting.
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Single copies of these publications—except Manuals
and books—or a catalog of Agricultural Publications
may be obtained without charge from the local office
of the Farm Advisor or by addressing a request to:
Agricultural Publications, University Hall, University
of California, Berkeley, California 94720, When order-
ing sale items, please enclose poyment. Make checks
or money orders payable to The Regents of the
University of California.

FUNDAMENTALS OF CALIFORNIA BEEKEEP-
NG, Manual 42. $1.00. A comprehensive
guide to beekeeping in California. Chap-
ters on how to become a ‘Deekeeper;
equipment; managing bees for pollina-
tion; queen care; honey production and
marketing; beeswax and royal jelly pro-
duction; diseases, poisoning, and pests;
and much more. Includes a bibliography
aud glossary.



Rice panicles showing various amounts of blanking or empty kernels caused by low night tem-
peratures during pollen formation. The dark kernels are filled while the light colored ones are
empty. The panicle at the right is almost entirely fertile while the one at the left is almost entirely

sterile or empty.

county where grown, The statistical anal-
ysis showed that differences between vari-
eties and between counties were not sig-
nificant. Surprisingly, there were no sig-
nificant differences between varieties in
1971, An earlier test at Davis in 1970
had shown 9.06% blanking in Colusa,
11.38% in Calrose and 16.04% in Earli-
rose. These differences were statistically
significant and in line with general ob-
servations made over the past three
years. If varietal differences were present
in 1971, they were masked by differences
from field to field which must be attrib-
uted to environment and management.
An analysis was made of differences
hetween fields within each variety, to de-
termine if some varieties were more tol-
erant of environmental differences. Al-
though the data were too limited for con-
clusive results, a statistical test indicated
highly significant differences from field
to field for both Calrose and Earlirose,
somewhat less significant differences for
Caloro, and no differences for Colusa.
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The average number of florets per pan-
icle was determined for each of the 40
fields sampled. They ranged from as low
as 65 florets to as high as 233, with an
average of 116 for all fields. It was clear
from inspection alone that no relation-
ship existed between blanking and num-
ber of florets per panicle.

The next question investigated was
whether or not a high percentage of
blanking was compensated for by larger
or plumper kernels, This analysis was
made by determining the 100-kernel
weight from the panicles with the highest
and panicles with the lowest percentage
of blanking from each of 21 fields. The
weight per seed on panicles with high
blanking were 3% less than those from
panicles showing a low amount of blank-
ing. Thus there was no compensation of
heavier kernels for increased blanks.
These differences, although small, were
consistent for all four varieties tested.

Our data indicated that environment
or management, more than variety, in-
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fluenced panicle blanking in rice fields.
Excellent research in northern Japan had
already indicated that low temperature
was a major cause of blanking. A pre-
[iminary trial in 1970 strongly suggested
that low night temperatures were also a
major factor in field blanking at Davis.
The Japanese had already found that the
stage of plant development when rice was
most susceptible to cold injury was well
before heading time. It occurs when the
pollen grains are just beginning to form.
Under conditions at Davis this stage oc-
curs 10 to 16 days before heading. At
this time the base and tip of the panicle
are about 414 and 10 inches respectively
above ground level. At Davis, this stage
occurs approximately 95 to 100 days
after planting with varieties such as Cal-
rose and Caloro. This stage would be
reached earlier in warmer rice growing
areas.

Temperature-sensitive

The temperature-sensitive stage can be
identified by the position of the collar of
the flag leaf in relation to the position of
the collar of the next lower Jeaf on the
stem, The flag leaf collar is from 0 to 2
inches below the collar of the next lower
leaf at the sensitive stage. For field ob-
servations, we look for the stage when
the two collars are in approximately the
same position on the culm.

In 1970, this method was used to de-
termine the amount of blanking occur-
ring during a 15-day period in late Au-
gust on Calrose. Results are shown in
table 1 along with the 5-day average
maximum and minimum temperatures.
The date of the indicated cold-sensitive
stage was the mid-day of the 5-day tem-
perature period. Panicles identified at
the correct stage for sensitivity on Au-
gust 11, 16, and 21 showed an average
of 8.3, 12.6, and 24.7% sterility respec-
tively. Both the maximum and minimum
temperatures were declining during this
period. Results indicated, but did not
prove that cold temperatures were the
cause of blanking.

Later experiment

A later experiment conducted under
controlled temperature conditions pro-
vided further data on the low-temper-
ature effect. Plants of Caloro rice first
were grown in the greenhouse to the
stage of cold sensitivity, Greenhouse tem-
peratures ranged from 70°F at night to
90°F in the daytime. Plants were then
transferred to a growth chamber reg-
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ulated at 60°F during a 12-hour light
period and 45°F during the dark period.
The low-temperature treatments were
given for 1, 2, 3, 4, and 5 days and
results compared with untreated plants
remaining in the greenhouse. Blanking
increased from 11.5% for the untreated
plants to 479% for the 5-day treatment as
shown in table 2. Grain yield over this
same series declined from 26.2 to 15.3
grams per plant.

The studies with the certified fields
mentioned earlier suggested that local en-
vironmental conditions or management
may have been the cause of differences in
panicle blanking, Low temperatures,
however, occur over large areas and it
would appear difficult to ascribe differ-
ences in blanking from one field of rice
to another to low temperatures alone.
Low temperatures must occur during
specific stages of pollen development in
the panicle, so differences from field to
field are possible. Fields are planted at
different times and develop at different
rates because of differences in fertility
and other conditions. Therefore, fields
of the same variety could reach the sen-
sitive stage at different times.

Water temperatures may be a factor
in the blanking problem. Minimum night
temperatures of the water flooding the
field are higher than the minimum air
temperatures. The developing panicle
may be protected somewhat by this 3 to
5°F warmer temperature of the water.
Deeper water results in slightly higher
minimum water temperatures and covers
the growing panicle a little longer. Water
depth, therefore, may also be related to
blanking. Studies at Davis indicated a
somewhat higher percentage of blanking
with water depth less than 2 inches, but
results with deeper levels up to 8 inches
were variable and inconclusive in 1971.
Further studies will be conducted on
water temperatures and depth in 1972.
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TREE SHAKER
THINNING OF
FRENCH PRUNES

Mechanical thinning does not reduce the
need for annual dormant pruning. Pruning
reduces the potential crop, but more im-
portantly it is essential for the renewal of
fruit wood and in maintaining the general
shape and vigor of the tree. However, this
study showed, that in a heavy set situation,
mechanical thinning is a tool that can be
used to increase average fruit size, de-
crease the percentage of under-size fruit,
and reduce tree breckage from over-

cropping.

L. B. FITCH « D. E. RAMOS
J. YEAGER

OVER-CROPPING AND SMALL FRUIT size
are major problems in French
prune orchards in California. Over-
cropping can cause shoot die-back and is
the most important factor contributing to
small fruit size, Over-cropping can usu-
ally be prevented by adequate annual
pruning, In years when the trees are not
dormant-pruned or in years of extremely
heavy fruit set as in 1970, fruit thinning
is necessary to reduce overcropping.
Dinitro blossom-spray-thinning is one
way to reduce the crop, but the spray
must be applied before the set is known.
A further disadvantage is that the degree
of thinning can vary, depending upon
uncontrollable factors such as tree vigor
and weather conditions, and thus there
is a danger of over-thinning. For these
reasons, dinitro-blossom-spray thinning
has not been widely used by growers.
Another way to prevent overcropping
is to mechanically remove some of the
fruit after the set is known. In the series
of trials described here, two mechanical
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