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Summary

The physiology and biochemistry of muskmelon (Cucumis melo L.) fruit were studied
in combination with nitrogen and calcium nutrition. Two forms of nitrogen
((NH,),SO, and NH,NO,) and 2 sources of calcium (CaCO; and CaCl,) were studied
with particular reference to carbon dioxide and ethylene production. In addition,
fruit ethanol, chlorine and sugar contents were also estimated. Calcium, when appli-
ed in the form of CaCl,, in that, it produced more carbon dioxide
and ethylene, decreased the mean fruit weight and also advanced the respiration
peak by about 2 days to the ninth day after harvest compared with the 11th day in
CaCOj; In this case, very high fruit ethanol and chlorine content seemed to affect
the fruit quality. Such detrimental results were not observed in CaCOj; treatments.
Irrespective of the treatments, carbon dioxide and ethylene production curves follow-
ed a typical sigmoidal pattern, confirming the climacteric nature of the fruit. Carbon
dioxide and ethylene production, total soluble solid and ethanol contents, and ethanol
and chlorine contents were positively correlated. Carbon dioxide production and fruit

was detrimental,

weight, and fruit weight and chlorine content were negatively correlated.

Introduction

Muskmelon is an excellent dessert fruit
grown throughout the world for its pleasant
flavour and delicious taste. The physiology,
biochemistry and genetics of this crop have
been studied elaborately(7, 8, 13). How-
ever, reports on such studies in combination
with nitrogen and calcium nutrition are very
rare. Of all nutrient elements, nitrogen and
calcium have been reported(3, 10) to influ-
ence the fruit quality, probably by controll-
ing the physiology (enzymes) and anatomy
(cell structure) of the fruit. When CaCO,
was applied with NH,~N, melon
growth and fruit quality improved, but,
when CaCl, was applied instead of CaCOQ,,
the results were detrimental(9). There-
fore, this study was undertaken to clarify
the effect of
source on the post-harvest fruit quality with
particular refecrence to respiration and eth-
ylene production.
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Materials and Methods

Uniform seedlings (2.5 to 3.0 leaves) of
Earl’s Favourtie Fall No.1
were planted in wooden boxes filled with
20 liters of sand and placed in a greenhousc
with a minimum temperature of 20°C, on
September 20th, 1982. Treatment details
and composition of nutrient solution used
are shown in Table 1. There were in all
six treatments, of which, four were with
NH,-N (applied as (NH,),S0,) and two with
NH,NO,. Calcium was applied at 2 levels
as CaCOy;, equal to 10 and 40 g of CaO per
plant, along with (NH,),SO, and NH,NO,,
separately.  CaCl, applied at similar
rates with NH,-N. The treatments were
coded as A, B, C, D, E and F. Nitrogen
concentration in the solution was 60 ppm.
instead of
watering, throughout the growth phase till
December 11 th, 1982. Fruits were harvest-
ed 51 days after pollination.

Freshly harvested fruits were incubated,

muskmelon cv.

was

Nutrient solution was applied,
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Table 1. Effect of nitrogen form and calcium source on the post-harvest fruit quality in muskmelons.

Treatment?® A B C D E F
N-form NH,-N NH,-N NH,-N NH,-N NH,NO; NHNO,
Ca-source CaCO, CaCO; CaCl, CaCl, CaCO;y CaCO,
CaO - g/plant 10 40 10 40 10 40
Fresh weight (€3) 815bY 833ab 695¢ 690c 88lab 925a
CO; production® (mg/kg/h) 36.84bc 35.89bc 38.05ab 39.50a 30.50d 34.81c
C,H, production* (ul/kg/h) 0.33¢ 0.34¢ 0.45a 0.39b 0.12e 0.26d
Ethanol (mg/g) 0.96b 0. 54cd 0.72be 1.41a 0.25d 0.99b
Chlorine¥” (679) 0.55b 0.56b 0.88a 1.02a 0.55b 0.41b
TSS (% Brix) 14.3a 14.1a 13.0a 13.5a 12.8a 13.6a

* Composition of nutrient solution : N=60 ppm, NaHPO,-12H;0=1mM, MgS0,-7H,0=2mM, K;SO,=3mM,

Fe=1ppm, Zn=0.05ppm, Cu=0.02 ppm, Mo=0.05ppm, B=0.5ppm, Mn=0.5ppm.

¥ Mean separation in rows by Duncan’s multiple range test, 5% level.

* Mean of 11 days.
¥ Dry weight basis.

individually, in air-tight glass desiccators for
3hours at 20°C. Gas samples were with-
drawn from these desiccators, and carbon
dioxide and ethylene content estimated by
gas chromatography(4). Fruits were cut
open 2 days after peak respiration and further
analyses carried out.

Total soluble solid (TSS) content was
recorded with a hand refractometer. For
this, juice was taken from the flesh, adjoin-
ing the placenta in the equatorial region
of the fruit. Chlorine content was estimated
by the mercuric thiocyanate colorimetric
method(11) with dried fruit samples. Etha-
nol content in the fruit juice was estimated
by gas chromatography with gas samples
drawn from the head space of sealed Erlen-
meyer flask,
fruit juice was incubated at 40°C over a
water bath for 10 min(2).

While growing the muskmelons, the vines
were trained to a single stem and topped
off at the 20 th node and one fruit was main-
tained per plant. Treatments were repli-
Uniform and healthy fruits
were sampled from 3 replications only. All

in which a known volume of

cated b times.

data were subjected to statistical analyses.

Results

Fruits weighed more than 880 g in treat-
ments receiving CaCO;. They were less
than 700g in CaCl, treatments. Among
nitrogen forms, NH,NO; proved to be better

than (NH,),SO,. Fruit total soluble solid
content was not affected much (Table 1).

Respiration in muskmelon fruit was affect-
ed significantly by treatments.
Calcium, when applied in the form of CaCl;
(Table 1),
and ethylene compared with the other treat-
mean weight of the
Peak respiration was
on the ninth day after harvest. This indi-
cates a poor storage life after harvest. Very
high fruit ethanol and chlorine content af-
fected the fruit quality. Omn the contrary,
data from treatments receiving NH,NO; and
CaCO, showed significant favourable results
with the peak respiration on the 11th day
after harvest. In addition to large sized
fruits, carbon dioxide and ethylene produc-
tion, and fruit ethanol and chlorine content
were less compared with the other treat-
ments.

various
produced more carbon dioxide
In this case,

ments.
fruit was very low.

Respiration in muskmelon fruit followed
a typical sigmoidal pattern (Fig.1). The
trend of carbon dioxide and ethylene pro-
duction was similar, even though the amount
varied with treatments. The overall mean
indicated that the maximum ethylene pro-
duction was on the 10th or 11th day after
harvest. It was also intresting to note that
fruits developed flavour 1 or 2 days preceding
peak carbon dioxide production. This de-
happens to coincide with the
peak ethylene production.

velopment
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Fig.1.

As to codes A~F, refer to Table 1.

There was a significant positive correlation
between carbon dioxide and ethylene pro-
duction (r=0.529*%*) and total soluble solid
and ethanol content (r=0.511*). A nega-
tive relationship existed between carbon
dioxide production and fruit weight (r=
—0.363**) and {ruit weight and chlorine
content (r=—0.797**), However,
significant relationships were absent in other
combinations.

such

Discussion

The climacteric nature of the muskmelon
has confirmed.
After numerous trials, it was found that
incubation
the fruit
dioxide and ethylene for
The final result was in

fruit after harvest been

a minimum of 3hours of was

essential to permit to produce

enough carbon

reliable estimation.

Carbon dioxide and ethylene production in muskmelon fruits after harvest.

agreement with those of earlier workers(5,
12).

The sudden drop in carbon dioxide and
ethylene production immediately after har-
vest indicates the physiological shock of the
fruit on detachment from the plant. Fur-
ther development in the harvested fruit was
in accordance with the normal climacteric
(physiological) process of ripening.
or less similar result has been reported in

A more

a study with ethylene application in musk-
melons(1). This information is valuable to
the grower, retailer and consumer,
muskmelon can be better handled based on
its natural physiology.

Calcium is generally applied to muskmelon
to improve the fruit texture. It is well
known that calcium combines with pectin
to form calcium pectate in the cell wall

since
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which results in a firm flesh(6). CaCO;,
CaSO,, Ca(OH), and CaCl, are different
forms of calcium available in the market.
Of these, CaCl, was found to be deleterious
to both plant growth and f{ruit quality. The
present investigation showed that chlorine
ion in CaCl, was very harmful. Correlation
analyses and other data further confirmed
this trend.

Fruit weight and ethylene production in-
creased with CaCO, level irrespective of the

nitrogen form while chlorine and ethanol
The low

content was not affected much.
fruit weight, high carbon dioxide and eth-
ylene production, and high ethanol and

chlorine content in CaCl, treatments con-
spicuously indicate the harmf{ul nature of
chlorine ion. Moreover, the close positive
relationship between total soluble solid con-
tent and ethanol shows that the increase
in fruit ethanol was duc to the breakdown
of polysaccharides to soluble sugars, thus
indicating the shift from the TCA Cycle
to the fermentation process after the climac-
teric peak. the lower the ethanol
content the longer the shelf life of the
Also, a positive, though non-signifi-
cant, relationship (#=0.364) was observed
between chlorine and ethanol contents. This
shows the role of chlorine in affecting the
fruit quality.

Thus, if CaCl, is chosen as the source
of calcium for muskmelon production, the
chlorine ion in it will affect the grower,
by producing small sized fruits; the retailer,
by reducing the storage life and the consum-
er, by imparting poor quality. On the other
hand, application of NH,NO, with CaCO;
will yield high quality {fruits.

Hence,

fruit.
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