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HATTA, Hiroaki* and Ryoji HIRAYAMA®: Seasonal and Yearly Changes of
Main Components in the Shoot of Cornus kousa
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Fig. 1. The part of branches showing the shoots used for analysis. A : lower
part of the crown of 50-year-old tree (distal branches were omitted except
main shoots. Shoot ¢ in each year was used for analysis; Table 3). B:
upper part of the crown of 50-year-old tree (Tables 4, 5 and 6). a-d’:

shoots comprising each shoot formation type. E, F;: shoot formation
type E and F,.
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Table 1. Comparison of the main components in shoot, formed by different types of shoots

Cin

Dry C in
Types of shoot Tree Total Total 3 carbo-
formation Shoot age matter Ash N C protein hydrate Y/X
weight (X) )
(%) (%) (%) (%) (%) (%)
A a 6 53.0 3.46 0.57 40.6 1.86 38.8 20.8
A c+c’ 6 54.3 4.01 0.62 45.0 2.01 43.0 21.4
A b+Db’ 6 55.0 3.97 0.58 46.3 1.91 44.4 23.3
B,C a 6 67.0 5.45 0.63 44.2 2.06 42.2 20.5
B,C Longest 6 57.5 3.61 0.47 42.1 1.51 40.6 26.9
B, C Shortest 6 85.0 — 0.76 35.5 2.47 33.0 13.4
B, C Middle 6 64.2 4.99 0.59 43.2 1.91 41.3 31.6
D2 a 50 72.4 — 1.39 50.4 4.51 45.8 10.2
D: c 50 59.3 5.87 0.88 40.7 2.88 37.8 14.6
E a 50 58.3 9.54 1.29 45.3 4,19 41.1 9.8
Fi1 d+d’ 50 71.3 6.28 1.01 44.4 3.29 41.1 12.2
X="Total Nx6.25%0.52, Y=Total C—X.
Table 2. Comparison of the main components in the shoot internodes in A
type shoot (six-year-old tree)
C in b
Internodes Elo;eg;rted Drgv er;lgaﬁer Ash Total N Total C protein hc;graot-e Y/X
(X) (Y)
(%) (%) (%) (%) (%) (%)
first 1979 61.1 2.51 0.37 43.9 1.20 42.7 35.6
third 1979 58.6 2.64 0.40 43.3 1.30 42.0 32.3
sixth 1979 64.8 4,05 0.57 44.5 1.85 42.6 23.1

X =Total Nx6.25x%0.52, Y="Total C—X.
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Table 3. Yearly changes in the main components in the shoot
(50-year-old tree; lower part of crown)

3 Cin
. C in

Elongated Kind of Dry matter . carbo-
year shoot Weight Ash Total N Total C protein hydrate Y/X

(X) (Y)

(%) (%) (%) (%) (%) (%)

1979 c 59.3 5.87 0.88 40.7 2.88 37.8 14.6
1978 c 54.6 1.68 0.32 39.6 1.04 38.5 37.1
1976 c 56.5 1.09 0.32 44.6 1.04 43.4 41.8
1975 c 58.2 1.29 0.33 42.5 1.07 40.4 37.8

X=Total Nx6.25%0.52, Y=Total C—X.
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Table 4. Yearly changes in the main components in the shoot in autumn
(50-year-old tree; upper part of crown)
. C in
Type of C in
Elongated Dry matter . carbo-
year forsg(;%tion weight Ash Total N Total C protein Hydieate Y/X
(X) (Y)
1979 E 58.3 9.50 1.29 45.3 4.19 41.1 9.8
1978 Fi1 57.2 4.50 1.04 43.9 3.38 40.5 12.0
1977 E 61.0 4.53 0.88 47.5 2.86 44.6 15.6
1976 Fi1 58.8 3.67 0.76 44.5 2.47 42.0 17.0
1975 E 61.5 3.56 0.89 44.3 2.89 41.4 14.3
1974 Fi1 57.2 3.20 0.75 43.8 2.44 41.4 16.9
1973 E 60.9 3.34 0.68 41.9 2.21 39.7 18.0
X=Total Nx6.25x%0.52, Y=Total C—X.
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Fig. 2. Yearly changes of total N and ash in the shoot of
50-year-old tree (upper part of crown).
Table 5. Yearly changes in the main components in the shoot in late spring
(50-year-old tree; upper part of crown)
. Cin
Type of C in
Elongated Dry matter : carbo-
year fofr};l(;ottion Weight Ash Total N Total C protein hydrate Y/X
(x) 9]
1979 E 48.2 7.91 1.21 35.6 3.93 31.6 25.4
1976 Fi1 54.3 3.93 0.59 47.1 1.92 45.2 25.1
1973 E 57.3 3.18 0.57 43.1 1.85 41.2 22.3
1970 Fi1 57.5 2.93 0.53 39.6 1.72 37.9 22.0

X =Total Nx6.25x0.52, Y="Total C—X.
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Table 6. Seasonal changes in the main components in the shoot with or without fruit

Collected  Elongated Tree Dry C iq cgrg)?)-
date vear age vrvn:igﬁi Ash  Total N Total C protein hydrate Y/X
(X) (Y)
(%) (%) (%) (%) %) (%)

Shoot with fruit
April 27 ’80 1979 50 58.0 8.59 0.91 42.5 2.96 39.5 13.34
June 12°80 « ” 57.5 5.65 0.92 47.6 2.99 44.6 14.92
July 3°80 » ” 61.8 4.75 0.78 44.2 2.54 41.7 16.42
Aug. 8’80 « ” 54.6 5.57 0.72 35.1 2.36 32.7 13.86
Oct. 5780 » ” 65.9 7.54 1.05 38.5 3.42 35.0 10.23

Shoot without fruit
April 27 ’80 1979 50 57.4 7.48 0.95 43.2 3.09 40.0 12.98
June 12’80 » ” 56. 4 5.72 0.68 46.6 2.22 44.4 20. 00
July 380 «# ” 53.4 4.81 0.68 44.0 2.22 41.8 18.83
Aug. 8780 » ” 55.7 3.69 0.52 40.1 1.71 38.4 22,46
Oct. 5780 » ” 71.3 6.28 1.02 44.4 3.30 41.1 12.45

X=Total Nx6.25x0.52, Y=Total C—X.

Table 7. Seasonal changes in the main components in certain organs

i C in
Organ ~ COyested Dry matter  Aqn  Total N Total C sttt e Y/X
(X) (Y)
(%) (% (%) (% (%) (%)

Leaf May 11°80  26.9 10.76 4.12 41.3 13.40 27.9 2.08
” June 12’80  33.8 6.93 2.03 39.4 6.59 32.8 4.98
” July 3780 36.1 7.42 1.75 43.9 5.68 38.3 6.74
” Aug. 87’80 41.2 7.23 1.56 40.7 5.08 35.6 7.00

” Oct. 1580  48.4 11.58 — 44.8 — — —
Shoot May 11’80  46.5 — 3.23 35.4 10.51 24.9 2.37
” June 12’80  45.2 7.00 1.08 40.5 3.49 36.9 10.57
” July 380 47.4 5.15 1.06 42.6 3.45 39.2 11.36
” Aug. 8’80 47.6 4.81 0.74 43.1 2.41 40.7 16.89
” Oct. 15’80  58.3 9.54 1.28 45.3 4.18 41.1 9.83
Peduncle June 12 ’80 38.8 5.11 0.96 41.2 3.12 38.1 12.20
” July 3’80 42.3 4.50 0.74 41.7 2.41 39.3 16.31
” Aug. 8’80 46.4 3.59 0.56 30.8 1.85 28.9 15. 62
Bract June 12°80  34.5 7.35 1.17 42.2 3.82 38.4 10. 05
” July 3780 26.3 6.18 0.75 37.8 2.42 35.3 14.59
Florets May 11’80  44.7 8.57 3.45 42,5 11.20 31.3 2.79
” June 12°80  39.9 5.95 1.73 46.1 5.61 40.5 7.22
” July 380 37.9 5.00 1.17 43.0 3.81 39.2 10.29
” Aug. 87’80 35.4 4,86 0.95 43.9 3.10 40.8 13.16

X=Total Nx6.25%0.52, Y=Total C—X.
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Summary

Since some relationships between shoot length and alternate bearing habit of
fruits, and the contents of main components in shoot are expected, the authors analysed
total C, total N and ash in shoots formed by different types of shoots. The main
results were as follows ;

(1) Total C, total N and ash were normally higher in short shoots than long
shoots.
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(2) Comparisons of the main components in shoot elongated in past several years
in both the six-year-old and 50-year-old trees showed that the current shoot had the
highest amount of main components and older one becomes lower with the age. The
contents in autumn shoots were much more than those in spring shoots.

These results showed that the current shoots and older shoots also have taken
part in the accumulation and absorption of nutrients in trees.

(3) The ratio of carbon in carbohydrates to carbon in proteins in fruiting shoot
was lower than that in non-fruiting shoot, and the content in ash and total N was high
in the shoot bearing fruit.

(4) Seasonal changes of main components in peduncle, bract, leaf and current
shoot were also investigated.

Results were discussed from the view point of reproductive growth and phenology.
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