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Maturation and Ripening of ‘Canino’ Apricot as Affected by
Combined Sprays of Succinic Acid 2,2-Dimethylhydrazide (SADH)
and 2,4,5 Tri-chlorophenoxypropionic Acid (2,4,5-TP)?

Sylvia Guelfat-Reich and Ruth Ben-Arie
Agricultural Research Organization, The Volcani Center, Bet Dagan, Israel

Abstract. SADH affected color enhancement of *Canino’ apricot (Prunus armeniaca L.) thereby increasing the
percentage of fruit harvested during the first 2 harvests. The sprays at and after pit hardening had a greater
effect on color than ““after bloom™ spray. Other parameters of ripening, however. were unaffected, or were even
retarded, indicating the different effects of SADH on various species of stone fruits.

[t is known that 2,4,5-T and 2,4,5-TP both increase the size of apri-
cot fruits and advance their maturation (7, 8, 9). Thus, 2.4,5-TP
sprays at pit hardening have become general practice in apricot or-
chards in Israel. Fruit not treated with 2,4,5-TP is smaller and ripens
2-3 weeks after treated fruit. There are many reports that SADH
accelerates ripening of stone fruits (1, 3, 4, 13). These experiments
were conducted with peaches and cherries but not with apricots.

We report effects of SADH sprays on maturation and ripening of
‘Canino’ apricot when applied before, with, or after 2,4,5-TP, with
the aim of further advancing the harvest.

Materials and Methods

SADH was applied in different orchards to *Canino’ apricot at
concentrations of 2000-4000 ppm 2 weeks after petal fall, at pit
hardening, or 2 weeks after pit hardening. Control and SADH-treated
trees were sprayed at pit hardening with 20 ppm 2,4,5-TP this is a
routine orchard treatment. Trees were sprayed to run-off (ca. 7
liters/tree) with a motorized knapsack in the early morning before the
dew had evaporated. Each experiment comprised 3 single-tree repli-
cates per treatment, distributed in blocks. The criterion for harvest
was that used commercially; the change in color from green to pale
yellow. The fruit was weighed at each harvest. Samples of 50 fruits
per tree from the first harvest were held in the laboratory for 3-9
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days at 20°C. In 1972 and 1973, fruit from the second harvest was
also examined in the laboratory.

Ripening parameters evaluated at harvest and during shelf life
included fruit color, determined by light reflection with a Bausch and
Lomb Spectronic 20 at 670 nm, or with a Gardner color instrument
(value a); fruit firmness, measured with a Hunter Penetrometer ©
(1.14-cm tip): tangible softening (hard, slightly soft, or soft) evaluated
by hand; total soluble solids (TSS) content measured with a hand ©
refractometer; and acidity measured by titration of the juice with_c%
0.IN NaOH. Carbon dioxide production was measured either by the S
Claypool and Keefer method (6) or by sampling air from a closedg
system with a Packard gas chromatograph equipped with a Propack
C column and a thermal conductivity detector. A Packard gas @
chromatograph with an activated alumina column served for measur-
ing ethylene evolution, also sampled from a closed system.
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Results

SADH treatment induced an earlier harvest when applied with &=
2,4,5-TP to *Canino’ apricot at pit hardening or 2 weeks later (Fig.
la), at a concn of 3000 or 4000 ppm (Fig. 1b), as compared with the
2,4,5-TP spray alone. The post-bloom spray was not always effective
and the effect of lower concn of SADH was erratic. Enhancement of
harvest time resulted from the accelerating effect of SADH on change
in fruit color, which is the principal criterion for the beginning of fruit
harvest.

The measurable difference in fruit color at harvest was maintained
during shelf-life (Fig. 2). The effects of time of application and of
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SADH concentration were demonstrated (Fig. 2).

There were no consistent changes in firmness and TSS content of
SADH-treated fruit at first harvest compared with the control. either
at harvest or during shelf-life. Firmness values were high (above 7.7
kg) and decreased only slightly during shelf-life. However, the acid
content showed a trend to higher values in SADH-sprayed fruit
(Table 1). At later harvests, there was a tendency to firmer and more
acid fruit in SADH treatments compared with controls, but there was
no consistent effect related to different concn and time of application
(Table 2). Tangible softening of fruit occurred during shelf-life but
more hard fruit remained from SADH treatments than from controls
(Table 3).

The respiration of SADH-treated fruit after harvest did not differ
significantly from that of the control. Ethylene evolution, which is
generally low in ‘Canino” apricot (ca. 0.05 mi/kg/h at harvest),
remained low in all treatments without marked differences between
treated and control fruit.

Discussion

The expected promotion of ripening by a combined SADH and
2,4,5-TP treatment of ‘Canino’ apricot was not obtained, although
generally more fruit was harvested at the beginning of the season from
trees treated with the above combination than from trees treated only
with 2,4,5-TP. This was due to the enhancement of fruit color. but not
to the acceleration of maturation, as indicated by firmness values at
first harvest and by the slow softening rate with no concomitant
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Fig. 1. Effect of SADH orchard spray on percentage of 2.4,5-TP-treated
‘Canino’ apricot on the first 2 harvests: A. Application times: B. Concentra-
tions at pit hardening.
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Fig. 2. Effect of SADH orchard spray on enhancement of ‘Canino’ apricot
fruit color at harvest, and after 3 days shelf life at 20°C:
A. Application times.
B. Concentrations at pit hardening: clear at harvest and shaded, after shelf
life.
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Table 1. Average effect of SADH spray on acidity of 2,4,5-TP treated
‘Canino’ apricot at first harvest and after shelf life at 20°C.

% Acid
SADH conc. (ppm) X After 6 days
At harvest 1
shelf life

0 2.34a7 2.26a

2000 2.46a 2.36a

3000 2.46a 2.40a

4000 2.64b 2.57b

2 Numbers followed by the same letter do not differ significantly at the 5%
level, according to Duncan’s multiple range test.

Table 2. Effect of SADH spray on firmness and acidity of 2,4,5-TP-treated
‘Canino’ apricot at mid-season harvest, after 6 days shelf life at 20°C.

. o
SADH Application Firmness (kg) Acidity (%)
concn time?
(ppm) 1972 1973 1972 1973
0 — 1.2 3.8a 1.54b 2.18a
2000 1 1.8a — 1.74¢ —
2 1.4a 5.2b 1.44a 2.24ab
3000 1 1.9a — 1.75¢ —
2 3.5b 6.0b 1.64bc 2.33b
3 3.2b 5.0a 1.67bc 2.24ab
4000 1 1.5a — 1.60bc —
2 1.8a 6.9b 1.73bc 2.26ab
3 1.7a 4.0a 1.54b 2.35b

1, 2 weeks after petal fall; 2, at pit hardening; 3, 2 weeks after pit hardening.
Numbers followed by the same letter do not differ significantly at the 5% level
according to Duncan’s multiple range test.

Table 3. Effect of SADH sprays on 2.4,5-TP treated apricots on percent of
hard fruit at mid-season harvest, after 6 days shelf life at 20°C.

% hard fruit

SADH concn Application

(ppm) time* 1972¥ 1973
0 — 13.5a 84.3a

2000 1 17.8ab —
2 12.3a 96.1b
3 26.6b 96.8b

3000 1 20.0ab —
2 43.4d 99.0b
37.3c 97.9b

4000 1 20.6ab —

2 26.6b —
3 22.7b 88.1a

21, 2 weeks after petal fall; 2, at pit hardening; 3, 2 weeks after pit hardening.
¥ Numbers followed by the same letter do not differ significantly at the 5
level according to Duncan’s multiple range test.
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ripening during shelf-life. Chaplin and Kenworthy (5) reported that
SADH enhanced color development and increased sugar content in
cherry but had no effect on firmness or respiratory activity. In peach,
SADH promotes the development of color and this often precedes the
acceleration of other parameters of ripening (1). With ‘Canino’
apricot, not only was no advancement of ripening observed at first
harvest, but an inhibition of the ripening process during shelf-life
became apparent in fruit harvested later in the season. SADH-treated
fruit was often firmer, with higher acidity and slower softening rate,
than control fruit. A similar effect has been shown with apple, in
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which SADH enhances red color development but prevents the
softening effect of 2,4,5-TP when both are used (10, 13). This
countereffect in apple is explained as a suppression of ethylene and
CO, production by SADH (12, 13). Contrary to this effect on pome
fruits, ethylene and CO, production are increased by SADH treat-
ments on stone fruits such as peach (2, 4). However, in apricot we
found no clear effect on the evolution of either CO, or ethylene with
SADH plus 2,4,5-TP treatments, as compared with auxin treatment
alone.

If we consider the apparently conflicting effects of SADH on
various ripening parameters such as color development, softening,
and ethylene evolution in apple, cherry, peach and apricot, it appears
that SADH is probably active soon after application at the hormonal
level, and that its effect thereafter is expressed in various ways
according to the specific response of each species to the changed
hormonal balance.
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Growth of Tomato on a Tropical Soil under Plastic Cover as
Influenced by Irrigation Practice and Soil Salinity?

C. A. Bower, B. A. Kratky and N. Ikeda?
University of Hawaii, Honolulu

Abstract. When soil-water tension in the rootzone was maintained below 0.2 bar the yield of marketable ‘Tropic’
tomato was 17% greater than when tension was maintained below 0.4 or 0.6 bar. At all 3 tensions yields and total
amounts of irrigation water required under trickle irrigation did not differ significantly from yields and water
required under basin irrigation. Soil salinity tended to increase with decreases in the total amount of irrigation
water applied and with distance from the center of the row. These tendencies were slight under basin irrigation but
marked with trickle irrigation. The salt tolerance of “Tropic’ appears to be lower than that reported for other
cultivars; tolerance was considerably lower on highly acid soil (pH 4.1) than on limed soil (pH 5.7). With limed soil
the electrical conductivities of the soil water at field capacity associated with yield decreases of 10, 25 and 50% were
3.5, 6.8 and 12.2 mmho/cm, respectively, as compared to corresponding U.S. Salinity Laboratory values of 8.0,

13.4 and 16.0 mmho/cm.

To avoid deleterious effects of acidic rainfall resulting from
volcanic air pollution (3), obtain better pest control, and thus achieve
consistently higher yields, farmers in Hawaii are increasingly growing
tomato under plastic cover rather than in the open. The change in
cultural environment has introduced 2 new production factors,
irrigation and soil salinity hazard, for which information under
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tropical conditions is needed. This study determined the effects of
several irrigation treatments on tomato yield and soil salinity, and the
salt tolerance of “Tropic’, the principal tomato cultivar grown under
plastic cover in Hawaii.

Materials and Methods

The experimental work was conducted at the University of Hawaii,
Kona Branch Experiment Station, Kainaliu, on Honuaulu clay loam
under plastic cover. The soil, a Humic Latosol derived from volcanic
ash, was highly permeable and had saturated paste, field capacity and
wilting water-contents of 70, 60 and 32%, respectively.

Irrigation experiment. A split-plot, thrice replicated irrigation
experiment with ‘Tropic’ as the cultivar was conducted. Each subplot
consisted of a row of 10 plants spaced 30 cm apart in the row. Border
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