
they certainly are part of the growth 
regulator complex controlling fruit set 
and development. 
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Table 1. Effect of gibberellins and cytokinins on parthenocarpic fruit set of emascu­
lated Sturmer apple flowers at Auckland, New Zealand, 1967. 

Average per cent fruit set1 

NoGA 

No cytokinins 0 a 

NPG 400 6.8 ab 

NPG 800 3.9 ab 

SD8339, 400 8.0 ab 

SD8339,800 10.8 ab 

GA3 400 ppm 

1.7 a 

6.2 ab 

3.9 ab 

7.1 ab 

10.5 ab 

GA4 t 7 400 ppm 

12.8 be 

19.2 be 

26.4 c 

42.8 d 

40.0 d 

1 Means with different letters are significantly different at the 5% level (6). 

Table 2. Effect of gibberellin and cytokinins on parthenocarpic fruit set of emascu­
lated Sturmer, Starking Delicious and Golden Delicious apple flowers. 

Treatment1 

and 
Concentration 

Sturmer2 Red Delicious3 

per cent per cent 
fruit set fruit set 

Golden Delicious3 

per cent 
fruit set 

Open pollinated control 6.1 

Emasculated control 0 

GA3 400 ppm 1.7 

Zeatin 800 ppm 6.0 

SD8339 400 ppm 8.0 

GA3 400 ppm + 

SD8339 400 ppm 7.1 

GA4> 7 400 ppm 12.8 

GA4 7 400 ppm + 
Zeatin 800 ppm 14.5 

GA4 7 400 ppm + 
Sb8339 400 ppm 42.8 

GA4 7 200 ppm + 
Sb8339 200 ppm 

21.3 

0 

3.3 

2.0 

9.3 

41.0 

49.0 

46.5 

22.4 

0 

4.7 

8.0 

5.0 

1.7 

6.3 

8.0 

1 Three replicates with 100 flowers per replication. 
2At Auckland, New Zealand, 1967. 
3At Wenatchee, Washington, 1968. 

Promotion of Leaf Abscission of Deciduous Tree Fruit 
Nursery Stock with Abscisic Acid1 

Fenton E. Larsen2 
Department of Horticulture 
Washington State University 

Pullman, Washington 

Following publication in 1965 (9) of 
the identity of Abscisin II isolated from 
cotton by Addicott's group, it was 
established that sycamore dormin and 
Abscisin II have the same structure (3). 

1 Received for publication March 13, 1969. 
Scientific paper 3245, College of Agriculture, 
Washington State University. Work was 
conducted under projects 1690 and 1931. 
Financial support was given by C and O, 
Columbia Basin, Heath, May, Milton, Pacific 
Coast and Van Well Nurseries. The assistance 
of M. Frolich, Senior Experimental Aide is 
gratefully acknowledged. 
2Associate Horticulturist. 

Abscisin II was later named abscisic acid 
(1). This and other research (4, 8, 10) 
shows that this is apparently a widely 
distributed compound. 

In spite of early optimism, the 
possiblity of abscisic acid becoming a 
natural defoliant (2) has not been 
realized. Commercial synthesis is costly 
and h a s o n l y recent ly been 
accomplished. Experimentation, as a 
result, has been limited. There is some 
evidence that abscisic acid may not be 
as useful a defoliant as previously 
supposed on the basis of its natural 
occurrence and on laboratory work with 

explants .3 Recent information, 
however, published by Hartmann, et al 
on induction of olive fruit abscission 
showed that the force required to 
remove fruit on branches sprayed with 
1,000 or 2,000 ppm abscisic acid was 
greater than the control, but complete 
defoliation occurred, which indicated 
that leaf abscission was stimulated but 
fruit abscission was not (5). 

The purpose of the work reported 
here was to observe the effects of 

Correspondence with R. Blondeau, Shell 
Development Company, 1966 and 1967. 
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Fig. 1. Promotion of leaf abscission on Prunus mazzard cherry seedlings by abscisic acid. Upper left: 500 ppm; lower left: 
2,000 ppm; right: control. Treated 10/17/68. Photo 11/8/68. 

abscisic acid on leaf abscission of several 
cultivars of deciduous fruit tree nursery 
stock. A defoliant for nursery stock is 
needed in many parts of the world. In 
1965 , the author reported that 
hand-stripping costs were about 
$400-$450 per acre (6). Recent 
estimates by nurserymen in Washington 
indicate that hand-stripping costs of 
deciduous fruit trees are often 
$600-$800 and sometimes $1,000 per 
acre. 

As part of a chemical defoliation 
research program at commercial 
n u r s e r i e s , abscisic acid (50% 
d / - 5 - ( l - h y d r o x y - 2 , 6 , 
6-t rime thy l-4-oxo-2-cyclohexen-l-yl) 
3-methyl-cw, trans-2, 4-pentadienoic 

acid, and 50% of the trans, trans isomer) 
was tested at 500, 1,000 and 2,000 ppm 
on Prunus mazzard cherry seedlings, on 
Spur Red Delicious, Golden Delicious, 
Red Home, and Mcintosh apples, and 
on Bartlett pear. Because of the high 
cost of the material, the entire trees, 
except with cherry seedlings, were not 
sprayed. Only the terminal foot of the 
main stem and lateral branches were 
treated. These areas are the most 
difficult to defoliate. Sprays were 
applied October 15, 1968 with one pint 
capacity hand sprayers. X-77 (principal 
active agents alky larlylpoly ethylene 
glycols) was included at 1,250 ppm. Six 
trees per treatment were used with 10 
to 12 treated branches per tree. The 

control was untreated. An X-77 treated 
control was not included because X-77 
was not observed to promote abscission 
in this or prior work. Leaf abscission 
was rated at weekly intervals following 
treatment until the plants were dug. 

The results are shown in Table 1, and 
examples of the effects on mazzard 
cherry seedlings are shown in Fig. 1. 
This information indicates that abscisic 
acid does have promise for use as a 
defoliant. Since application was late in 
the season, it was not apparent whether 
abscisic acid would initiate abscission in 
the test plants or only stimulate the 
process once started. The appearance of 
treated leaves was more like those 
abscising naturally than were leaves 
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Table 1. Mean percent leaf abscission of several tree fruit cultivars and one seed­
ling promoted by abscisic acid applied October 15, 1968 in the nursery. 1 

Plant Concentration2 

(PPm) 

Observation Date 
10/29 11/7 11/14 

Bartlett pear 

Prunus mazzard cherry sdlg. 

Red Rome apple 

Spur Red Delicious apple 

Golden Delicious apple 

Mcintosh apple 

500 
1,000 
2,000 
Control 

500 
1,000 
2,000 
Control 

500 
1,000 
2,000 
Control 

500 
1,000 
2,000 
Control 

500 
1,000 
2,000 
Control 

500 
1,000 
2,000 
Control 

90 
90 
90 
0 

10 
30 
50 
0 

0 
0 
0 
0 

0 
20 
30 
0 

0 
0 
0 
0 

0 
15 
25 
0 

90 
90 
90 
23 

90 
95 
100 
0 

10 
20 
20 
0 

50 
50 
60 
0 

30 
40 
70 
0 

50 
80 
90 
0 

100 
100 
100 
90 

100 
100 
100 
13 

20 
50 
60 
13 

50 
90 
17 
17 

- -
- -
- -
. . 
- -
- -
- -

^Except for the cherry seedlings, which were completely sprayed, the data apply only to the 
terminal foot of the main stem and branches of the trees. Six trees per treatment were used 
with 10 to 12 treated terminals per tree. 
2X-77 also included at 1,250 ppm. 

treated with other defoliants, in that 
pigment changes were more similar. The 
yellow and red pigments, however, were 
somewhat more intense than on 
untreated leaves. The response of the 
treated plants was similar to plants 
treated with other test defoliants (7); 
that is, cherry and pear responded more 

readily than apple. Of the apple 
cultivars tested, Rome was the least 
responsive, as observed with other test 
defoliants. Also, in all cases, the leaves 
attached to the shoot tips were the last 
to absciss. 

Further work is required to 
determine the usefullness of abscisic 

acid as a commercial defoliant and to 
explore the fundamental reactions 
associated with its use and the 
conditions influencing its effectiveness. 
Of particular interest in this regard is 
the work of Hartmann, et al, which 
indicates that abscisic acid does not 
stimulate ethylene production in olive 
leaves (5). 
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high temperature effects on irradiated 
seed of the varieties Ace, Porte and 
Glamor; percentage germination for 
these varieties after 4 days at 30°C was 
respectively 75, 84 and 83 and at 35°C, 
1,0, and 2. 

For part of this study, seed was used 
that had been extracted from 
fieldgrown fruit; seed so saved 
h e n c e f o r t h is referred to as 
experimental seed. In addition, 
commercial seed was used from an 
eastern Canadian and a western United 
States seed company. Of the 11 varieties 
reported on here, seven had been 
described by the previously referred to 

Germinating Response of the Tomato at 

S. Z. Berry 
Ohio Agricultural Research and Development 

Wooster, Ohio 

Abstract. Differences in germination 
response at 35°C were found in tomato 
(Lycopersicon esculentum Mill.). Varieties 
with tolerance to germination at high 
temperature were characteristically 
cold-germinating types with the notable 
exception of the variety, Fireball. The ability 
to respond at high temperature was not found 
to be associated with earliness. 

The existence of genetic differences 
in ability of tomato to germinate at cold 
temperature (henceforth referred to as 
GCT) has been reported by Smith (3), 

Journal Article No. 33-69 of the Ohio 
Agricultural Research and Development 
Center, Wooster, Ohio. 

Kemp (1), Dolan, D. D. (unpublished), 
and Graham T. O. (unpublished). 
Because of the value of GCT in early 
season direct seeding when soil 
temperatures are low, breeding 
programs are in progress for the 
utilization of this trait. Evaluation of 
strains for GCT germination response 
involves a 2-to-4 week test period at 
10°C. A study was initiated to 
determine if a comparable, but rapid, 
differential germination response occurs 
in GCT versus non-GCT strains at 
temperatures approaching the upper 
l imiting temperature for tomato 
germination. Mancinelli (2) reported on 

Germinating Response of the Tomato at High Temperature 
S. Z. Berry 

Ohio Agricultural Research and Development Center 
Wooster, Ohio 
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