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The Latest on . . .

Plant Diseases
Les Nichols

Plant Pathology Extension

A HELPFUL HINT
Two little pieces of wood held together by a

spring and called a clothes pin can do an important
job for the grower. Many growers open a bag of
pesticide and then leave the bag open for months at
a time. Fungicides in the original closed container in a
dry storage area will remain effective for two to three
years. Fungicides stored in open bags will deteriorate
rapidly and will be worthless in several weeks. A
grower using such a fungicide is wasting his time and
money. Take a tip — close the pesticide bag after
each use by folding the top over and clip it in place
with a wooden clothes pin or two. (Fig. 1.)

GERANIUM BACTERIAL FASCIATION

OR BASAL WITCHES BROOM

In PFG Bulletin 168 for February we described
the bacterial fasciation disease of geraniums. Symp
toms appear on the stems at or just below the soil line
as a gall-like growth of fleshy leaves and stems. In the
1965 Cornell Recommendations for Commercial Flori
culture Crops a disease called Basal Witches Broom is
described. Basal witches broom and bacterial fascia
tion are two names for the same disease. The pathol
ogists at Cornell are to be complimented for coming
up with a name which is descriptive of the disease and
which is easily understood by the grower.

FUSARIUM WILT OF ASTER

Wilt caused by the fungus Fusarium oxysporum
f. callistephi, is one of the most common and destruc
tive diseases of China aster in Pennsylvania. Plants
are attacked by the fungus at any stage of growth.

Figure 1. Clothes pins seal fungieide bag.

Affected plants usually wither and die. On some older
plants one-sided development occurs and the leaves
are yellowed and stunted. On other plants the lower
part wilts and the entire plant withers and dies. When
the lower part of the stem of an infected plant is cut,
the woody part or vascular ring is brown, especially
on the side showing the most wilt. The fungus caus
ing aster wilt is seed-borne and can live indefinitely
in the soil.

When planting asters in soil where wilt has pre
viously occurred, avoid a repetition of the problem by

(Continued on page 6)

FLORICULTURE INCLUDED
IN AGRICULTURAL EDUCATION

RESEARCH PROJECT
The Department of Agricultural Education at

Penn State has received a grant from the U.S. Dept.
of Health, Education and Welfare for a project on the
Development and Evaluation of Instructional Units
in Ornamental Nursery, Floriculture, and Turf Occu
pations for High School Students and Adults in North
eastern United States. The project is under the direc
tion of Assoc. Professor Gene M. Love of the Dept. of
Agricultural Education. Staff members in Horticul
ture and Agronomy will serve as advisors for the pro
ject on subject matter content.

The objectives of the project are: (1) to develop
teacher's unit plans including multiple-choice tests
and student resource handbooks for education for em

ployment in agricultural occupation areas of orna
mental nursery production and sales, floriculture pro
duction and sales, and turf establishment and main
tenance; (2) to conduct training programs for fifty-four
selected teachers in high schools and vocational-tech
nical schools to improve their competence to teach
high school students and adults preparing for or en
gaged in occupations in ornamental nursery produc
tion and sales, floriculture production and sales, and
turf establishment and maintenance.
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GERANIUM STOCK PLANTS
John W. Mastalerz

Penn State University, Department of Horticulture

Culture-indexed geranium cuttings are now avail
able from propagators in sufficient quantity at various
times of the year so that the producer of 4-inch ger
aniums need not maintain his own stock plants. How
ever, for the grower who desires to produce his own
cuttings, the tree-form method of managing geranium
stock plants is suggested. It offers a number of ad
vantages over the conventional method of handling
stock plants. These include more cuttings of higher
quality and plants that are easier to keep free from
contamination by pathogenic organisms.

In the conventional method of managing ger
anium stock plants, rooted cuttings are planted in 2'/i
or 4 inch pots, then shifted to 6 or 8 inch pots or
benched as the plants increase in size. These stock
plants are pinched one or more times to promote
branching. Terminal cuttings are harvested from all
of the shoots when sufficient growth has occurred
(Figure 1). If cuttings are not needed early in the
season, these shoots are pinched at regular intervals.
The usual practice is to grow conventional stock plants
for 2 or more years. Unfortunately, these plants often
are neglected during that time of year when cuttings
are not needed. Although they may not receive much
attention in terms of labor for watering, fertilization,
disease and insect control, they do occupy space that
might be used more profitably for other crops. Con
sider the space that geranium stock plants tie up from
March through May. What could you produce in
their place during these months?

The method of growing geranium stock plants in
a tree-form is a relatively recent idea, but it has re
ceived considerable attention from several growers
and propagators (see article by Johnston and Guffey,
PFG Bui. 140). Rooted cuttings are grown in 2'/, or
4 inch pots, then shifted into large containers such as
bushel baskets or benched at a spacing of 12 x 12 or
12 x 18 inches. The main shoot is not pinched, but is
allowed to grow in length. It is tied regularly to a
stake and plants may reach a height of several feet.
The lateral branches are pinched after 2-3 nodes de
velop. Some of the larger leaves at the bottom of the
plant are removed to allow more light to reach the
new shoots that grow after each pinch. Essentially,
cuttings are being stored on the plants (Figure 2).

About the middle of December, the main shoot
is pinched also to promote branching from the upper
most portions of the plant. Terminal cuttings are har
vested several times during January and February.

Figure 1. Geranium stock plant maintained in conventional
form — terminal cuttings removed from all shoots
at regular intervals.

Finally, the entire plant is cut up into stem cuttings
of one or two nodes each. Both terminal and stem
cuttings are produced from the tree-type stock plants,
whereas only terminal cuttings are obtained from con
ventional type stock plants. The total number of cut
tings available for propagation is almost doubled.

Several methods of managing stock plants were
compared in a series of experiments at Penn State.
The conventional and the tree-form methods of man
aging geranium stock plants described above were the
two basic methods under investigation. A third group
of plants were grown as conventional stock plants ex
cept that all of the shoots were pinched every 2 weeks
until November 1, after which terminal cuttings were
harvested regularly. A fourth group of plants were
managed as a modified tree-form of stock plant by
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Figure 2. Modified tree-form of geranium stock plant manage
ment. Main shoot tied to stake, terminal cuttings
harvested from lateral shoots every 2-3 weeks.
Main shoot pinched in December, terminals and
stem cuttings harvested in January or February.

harvesting terminal cuttings from all of the lateral
shoots at regular intervals in place of pinching these
shoots after 2-3 nodes developed. A variation of the
modified tree-form method consisted of training the
stock plants to 2 stems instead of 1 main stem. Ter
minals were harvested from all of the lateral shoots at
regular intervals. In addition to the terminal cuttings,
stem cuttings also were harvested from these stock
plants maintained in the tree-form.

For these experiments, plants of Improved Ricard
were grown in benches filled with a soil mixture con
sisting of 3 parts silt loam, 1 part peat moss, and 1
part coarse sand. Stock plants also have been grown
in bushel baskets for some of the experiments not re
ported here. Ground limestone and superphosphate
were incorporated into the soil mixture prior to steam
sterilization at the rate of 8 lbs. of each per 100 sq. ft.
A 20-20-20 or a 25-0-25 soluble fertilizer was applied
every 2 weeks at the rate of 3 lbs. per 100 gallons.
Greenhouse temperatures were 60°F at night and 70-
75°F during the day. A light shade was applied to
the glass from June through September to reduce
greenhouse temperatures.

Terminal cuttings, approximately 3-3 V-> inches

long, were harvested every 2-3 weeks. Single-eye stem
cuttings were taken in January or mid-February, de
pending upon the particular experiment. The stock
plants grown in the tree-form were cut off at the soil
surface, and the younger, more succulent stems were
cut just above each node to make the single-eye stem
cuttings. Hard, woody stem sections were discarded
because cuttings made from these sections do not root
easily. Shoots fail to develop from the nodes at which
a flower cluster had been produced; therefore, stem
cuttings from these nodes were discarded also.

The number of terminal and stem cuttings that
can be obtained from geranium stock plants managed
in various ways and planted at several times during
the year is indicated in Table 1. The most productive
method of handling a geranium stock plant was the
modified tree-form or a variation of this method.

Plants benched in March (Group III) produced almost
50 terminal and 39 stem cuttings per sq. ft. in an 8
month period. Approximately '25% of the terminal cut
tings were harvested after January 1. In the same
period, stock plants maintained in the conventional
form produced 46 terminal cuttings per sq. ft. but
only 15% were harvested after January 1. Furthermore,
no stem cuttings, were available from these plants.
Stock plants maintained in a modified tree form with
2 main stems did not produce any more cuttings than
plants with only one main stem.

A point of considerable interest that we had ob
served in previous experiments and confirmed in the
experiments reported here is that pinching to permit
storing cuttings on the plants reduces the total yield
of terminal cuttings. Plants that had been pinched
until November 1 produced approximately Y> as many
cuttings as plants from which terminal cuttings were
harvested regularly. The quantity harvested after Jan
uary 1 from the conventional stock plant pinched until
November 1 was 41r/ of the total produced, but this
amounted to only 8.2 cuttings per sq. ft. The modified
tree form method resulted in 12.1 cuttings per sq. ft.
in this same period.

Spacing of stock plants influences cutting produc
tion per sq. ft. and also the quality of the cuttings. A
spacing of 8x8 inches resulted in more cuttings than
a 12 x 12 spacing, but the quality of the cuttings at
the closer spacing was lower than at the wider spac
ing. A spacing of 12 x 18 was selected finally because
cuttings of very high quality were produced and it
was relatively easy to work among the plants when
they were tied and cuttings were harvested.

As expected, the length of time plants were grown
affected the number of cuttings produced. It appears
that new plants propagated in March and April and
benched early in June may be the most economical in
terms of greenhouse space and cutting production per
sq. ft. Valuable bench space is not tied up by stock
plants during the spring when it is needed for the 4-
inch geranium crop.

Terminal and single-eye stem cuttings are illus-
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TABLE 1. The ™^°*u°\nn™na8in& geranium stock plants planted at various times of the year on the production of terminal

Number of cuttings- harvested per square foot

FORM OF STOCK
PLANT MANAGEMENT Conventional

Conventional
Pinched to

November 1
Tree-Form

Single Harvest

Modified Tree-
Form Laterals

Harvested

Modified Tree-Form
2 main stems

Type of cutting Term Term Term Stem Term Stem

Group I

Propagated 8/1/61
Benched 11/1/61
Harvested 12/5-2/16
Spaced 8x8

13.2 6.4 7.6 14.4 13.0 10.7

Group II
Same as above
Spaced 12 x 12 10.2 4.9 6.4 11.2 10.5 9.5

Group III
Propagated 1/8/62
Benched 3/6/62
Harvested 5/16-1/24
Spaced 12 x 18

46.2 19.9 6.1 54.7 47.9 38.7 48.1 38.3

Group IV
Propagated 3/1/62
Benched 5/8/62
Harvested 7/19-1/21
Spaced 12 x 18

28.4 33.5 25.-1

Group V
Propagated 5/1/62
Benched 6/2/62
Harvested 7/19-2/7
Snaced 12 \- is

27.9 16.5 8.2 | 35.2 29.5 19.2

trated in Figure 3. The most desirable type of stem
cutting is one in which the bud in the axil of the leaf
has started to develop. These started-eye stem cut
tings produce a full size 4-inch geranium' in a slightly-
shorter period of time than the stem cuttings in which
the axillary bud has not begun to develop.

Rooting stem cuttings is somewhat more difficult
than terminal cuttings, but should not present any
major problems for the grower who makes the neces
sary adjustments in his propagation program. Stem
cuttings root as quickly as terminal cuttings, but in
fection from Botrytis may be troublesome. To keep
the stock plants clean, the flower clusters should be
removed before shattering and fungicides should be
applied regularly, particularly immediately after a
group of cuttings have been'harvested. Picking off
yellow leaves and maintaining sanitary conditions in
the greenhouse also will help.

Single stem cuttings require more space during
propagation than terminal cuttings, primarily because
of this Botrytis problem. An increasing in space as
sures more light and better air circulation among the
cuttings which result in conditions that are unfavor
able for the development of Botrytis. If cuttings are
rooted directly in 2% inch peat pots, approximately
1 inch between pots should provide adequate spacing.

A minimum air temperature of 60°F should be
maintained during rooting, and bottom heat would
help considerably in speeding up rooting. The cut

tings should be misted only enough to prevent wilting.
Nutrients are leached very easily from geranium
leaves, and plants that are kept constantly wet are
easily invaded by Botrytis.

Stem cuttings grow very rapidly at a minimum
night temperature of 60-65°F with day temperatures
of 70-75°F. Because the stem cutting is a smaller
plant to begin with, higher temperatures are necessary
to produce a full size 4-inch geranium for the end of
May from cuttings taken in February than are re-

Figure 3. Types of geranium cuttings — left, terminal cut
tings; center, single-eye stem cutting; right, started-
eye stem cutting.



Figure 4. Four-inch geranium produced from terminal cut
ting; note leggy appearance because of relatively
high branching.

quired by terminal cuttings. However, a difference of
only 2-3 weeks in timing is actually necessary for stem
cuttings when compared with terminal cuttings propa
gated at the same time.

Plants produced from terminal and single eye
stem cuttings are illustrated in Figures 4 and 5. In
all of our experiments, we have noted that stem cut
tings branch lower than terminal cuttings, resulting in
plants that appear to be more compact. Terminal cut
tings present a leggy appearance. Otherwise, plants
from both types of cuttings are comparable in quality.

Figure 5. Four-inch geranium produced from stem cutting;
branching occurs at the soil surface; plant appear
ance improved.

PLANT DISEASES-

(Continued from inside front cover)

planting only varieties that have resistance to wilt.
To prevent introducing the wilt fungus into a new
field, treat the seed (resistant varieties included) as
follows: (1) Soak for 30 minutes in 1-1000 corrosive

sublimate solution (one 7.3 grain corrosive sublimate
tablet in 1 pint of water); (2) Wash for five minutes in
running water; (3) Dry at room temperature. Instead
of corrosive sublimate, seed may be treated in a one-
fourth per cent Semesan solution for 30 minutes (2
teaspoons of Semesan to 1 quart of water). Treated
seed should be planted in sterilized soil in flats.

ASTER YELLOWS

Yellows is another common and destructive dis
ease of China aster in Pennsylvania. The first symptom
of this virus disease is a pale yellowish tinge of the
leaves. Later, spindling and stunted growth occurs
and extra side shoots develop. The internodes are
much shortened, giving a bushy growth to the plant.
Flowers either fail to open or are deformed and have
sickly yellowish green color.

The virus causing yellows overwinters on several
perennial or biennial plants, such as sow thistle, daisy,
and chrysanthemums. It is not seedborne and does not
live from year to year in the soil. It is transmitted
from plant to plant by an insect, the aster leaf hopper.
Nearly 300 species of plants are susceptible to the
aster yellow virus.

To avoid a yellows problem, destroy all biennial
and perennial plants that may harbor the yellows virus
within 50 to 100 feet of the aster planting. To control
the leaf hoppers and prevent insect transmission of
the disease, grow the asters in cloth or screen houses.
Use screens with at least 18 wires to the inch or cloth
with 22 threads to the inch. Destroy all plants affected
with yellows as soon as they are seen.

DILLON RESEARCH FUNDS

MADE THE ENTOMOLOGY

GREENHOUSE POSSIBLE -

CONTRIBUTE TODAY

"GERMAN'S SEEDS GERMINATE"

When you want your seeds in a hurry

Call German's and you will never worry

— All Orders Shipped Return Mail —

The VERY BEST in

Flower and Vegetable Seeds

H. G. GERMAN, SEEDS
103 BANK ST. SMETHPORT, PA. - 16749

When you want the best
in seeds and service, call us . . .

A. Code 814 - 887-5315
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