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Table 1. Dry matter contents (%) on different

parts of squash grown at Iwamizawa,
1985

Fertilizer application
40kg N per ha 200kg per ha
25cm 20cm 15cm 30cm 25cm 20cm?
% % % % % %
19.1 16.3 11.7 16.4 14.5 10.8
19.7 17.0 11.8 17.1 151 11.0
20,3 17.6 11.9 18.0 15.4 11.4
21,1 18.2 12.1 18.0 159 11.6
5 20.7 189 12,6 17.8 15.3 11.8
Mean 20.2 17.6 12.0 17.5 15.2 11.3
1) From the beside of peduncle(l) to the bottom (5),
five equal parts.
2) Horizontal diameter of squash.

Parts?
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Table 2 {3 Table 1ic;RL 723 03 % b

Table 2. Dry matter contents (%) on different

layer of squash grow at Iwamizawa,
1985

Fertilizer application
40kg per ha 200kg per ha
25cm® 20em  15cm 30cm 25cm 20cm?
% % % % % %
A 26.7 23,1 19.2 22.8 202 16.4
B 17.5 16.8 150 14.3 13.0 11.3
C 15.2 144 12.3 11.9 10.6 9.7

1) A;part from surface to lem inside including exocrp
and some parts of mesocarp, B;upper half of meso-
carp of the inside of A layer, Cithe remainder of
the former of mesocarp.

2) Horizontal diameter of squash.

Layer?
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Fig 1. Diagrammatic illustration on a cross

section of squash and sampling posi-
tions ((J) for microscopic observation.
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Table 3. Number and diameter of starch granule(complex) within a cell of mesocarp in

squash(var. Ebisu)

Number of Diameter of .

Mealiness”

starch complex starch complex

40 N2 14 43pm 5
Iwamizawa 100 N 12 37 4
200 N 9 26 2
Hokkaido 1984 A¥ 7 19 1
" 1984 B 10 28 3
I 1984 C 13 34 3
” 1985 A 12 24 2
" 1985 B 13 35 4
Miura 1984 12 38 5
" 1985 13 41 5
" 1986 13 40 5
New Zealand 1984 13 35 5
" 1985 12 34 4
Mexico 1984 13 39 5
" 1985 14 41 5
" 1986 14 40 5

1) Estimated value after boiling; 1, worst; 3, intermediate; 5, best.

2) Fertilizer application of nitrogen per ha.
3) Production parts except Iwamizawa.
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Summary

For observing the structure and starch granules of squash, three plots of 40, 100 and 200 kg N
fertilizer were prepared at Iwamizawa, the central part of Hokkaido in 1985. Harvested squash was
measured dry matter content on each parts (Fig. 1- , and both structure and starch granules of hand -
sectioned exocarp and mesocarp were observed with microscope. The results obtained are as follows:
1. Starch granules taken out from squash are almost globular single granule, the diameter varied to a
wide range of 3 - 35 um, and its surface have hollows of various shape (Plate 1, A).

2. Exocarp have a structure resembling to mesophyll, and its starch granules are arranged to a layer
close by the cell wall (Plate 1, B -D).

3. Inside of exocarp layer (approximately 2 mm thick) consists of about ten cells layer which have a
few starch granules (Plate 1 - B). After cooking exocarp is easy to peel off with this layer (so named
abscission layer).

4. Inside of abcission layer is endocarp, its upper half have relatively small diameter of cells with
relatively large starch granules. These granules are compound granule (complex), having a diameter
of 20 to 40 xm (Plate 2, - C,.D).”

5. Mesocarp of squash glve an over - fertilizer (e. g. 200 kg N per ha)contains more few and small
complex, and intercellular gas by respiration following prosperous cell divisions and enlargement of cell
volume are found. )

6. In most inside layer a large quantity of intercellular gas exists, so specific gravity for estimating a
starch content like in potatoes is not obtained until leaving a brock of mesocarp during 30 sec. within
boiled water. On this layer, a squash grown with an optimum fertilizer contains comparatively large
amout of starch, but ones grown with over fertilizer contain very few starch.

7. During storage, starch granules convert to sugar, and become small like a condition of immature
time (Plate 4 - C).

8. It was discussed that in accordance with the improvement of production techniques including
optimum manuring, increasing of both quality and yield of unit area should be planned.
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Plate 1. Starch granules of squash, var. Ebisu.
A. Starch granules taken out from squash, diameter of granules are 2 to 35 ym, almost globular
with several cavities.
B. Structure from exocarp to mesocarp; E, exocarp; M, mesocarp; an arrow, abscission layer.
C. Structure of exocarp enlarged; starch granules are similar to chloroplasts on a mesophyll.
D. Structure of enlarged abscission layer (arrow mark) with few and small starch granules.
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Plate 2. Starch granules on a mesocarp of squash, var. Ebisu.
A. Starch granules of mesocarp grown with only a few fertilizer (40 kg N per ha) at Iwamizawa,
including abundant starch granules (30 - 40 #m of diameter) in cells with a diameter of 50 - 180m.
B. Mesocarp with an intermediate numbers and with the diameter of 10 - 30um of starch
granules produced in Mexico; starch granules are biased to the right hand or to the gravity within
each cell.
C. Enlarged of the former; starch granules exist as the globular complex; as its quantities
increase, the mealiness os cooked products increase.
D. Same as the former, but the globular complex collapse with an artifitial shock and become
single granule,
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Plate 3. Starch granules on a mesocarp of squash.
A. Var. Ebisu produced at the early spring in Miura, Kanagawa Pref.; include many starch
granules and mealiness is excellent.
B. Enlarged of the former; include both the globular complex and the single granule with an
artifitial shock. )
C. Var. Ebisu produced with the over-fertilizer (N 200 kg per ha) at Iwamizawa, central part
of Hokkaido; cells are comparatively Large and have a few starch granules; V. B., vascular
bundle with many small cells segmentated.
D. Enlarged of the former; include relatively small globular complex, consequently £ - carotene
also scanty.
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Plate 4. Starch granules on a mesocarp of squash.
A. Var. Ebisu produced at the early spring in New Zealand; include comparatively many starch
granules; note globular complex go to the bottom and £ - carotene surrounds the complex, and
on the cells accepted an artifitial shock many single starch granules are filled.
B. Enlarged of the former. .
C. Var. Ebisu produced with over - fertilizer and storaged at 15 to 20°C during 40 days; starch
granules are nearly converted to sugar like on an immature time.
D. Var. Ebisu obtained from the second harvest at Iwamizawa; inclde a few and comparatively
small globular complex.
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Plate 5. Starch granules on an inner - mesocarp of squash.
A. Var. Ebisu produced at Miura, Kanagawa Pref.; include much starch granules; parts of
shadow are filled with gas.
B. Enlarged of the former.
C. Var. Ebisu produced with over - fertilizers (200 kg N per ha) ; include very small starch
granules.
D. Enlarged of the former; shadow (gas) abundant.



