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Prediction of Growth, Maturity and Yield
in the Japanese Chestnut (Castanea crenata Sieb. et Zucc)
I . Analysis of Embryo and Nut Growth

Fumio SAKUMA, Hironari HivaMA, Yoshiyuki IsHIzukA,Toshihiro UEDA,
Kazuo TAHIRA and Mitsuyoshi HosAkA

Summary

Fertilization time and embryo development in the Japanese chestnut were examined, and the

growth curve of nut weight was analyzed.

1. Fertilization was acompleted within 30 days after artificial pollination.

2. Differences in the maximum width of embryo in pollinated and non-pollinated plants
appeared 40 to 50 days after artificial pollination. Maximum width of pollinated embryo was
above 1mm, and that of non- pollinated embryo was below 1mm.

3. The growth curve of nut weight showed a logistic curve, but m and a value of a logistic
curve were variable in each year.

4. The growth curve of nut weight was statistically fitted to an orthogonal polynomial
function. The regression equation was approximately fitted with a 1~4 degrees polynomial.

But, the ratio of contribution was low from 39% to 63%.
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Table 1. Effect of cutting time of stigma on fertility.

Cutting times Dropping” FertilizedY Fertilized®

AAPY  10days 27 June 100% 0% 0%
20 7 July 40 60 26.7
30 17 40 60 43.3
39 26 20 80 56.7
52 8 August 50 50 50.0
No treatment 40 60 43.3

Polinated ‘Tsukuba’ X ‘Ishizuchi’

Z ; Dropping burrs rate,

Y ; Fertilized burrs rate,

X ; Fertilized nut rate

¥ ; After an artificial pollination
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Table 2. The enlargment of embryo width in ‘Tsukuba’lateral nut in 1987.

20days AAP: 34days AAP 4ldays AAP  52days AAP
Treatment

Ave.  Max. Ave. MNax. Ave. Max. Ave. Max.
Pollinated 1 (.29 0.40™ 0.60™ 0.71™ 0.76™ 1.42™ ™ O

2 0.30 045 0.63 0.81 0.79 1.50 0.94 4.12

Non- 1 029 03 057 071 067 0.84
pollinated 2 0.31 0.40 0.62 0.77 0.67 0.8 0.85 L 07
Z ; After an artificial pollination
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The enlargment of embryo width in ‘Tsukuba’lateral nut in 1988.

11days AAP: 2ldays AAP Jldays AAP  42days AAP  55days AAP
Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max.
Pollinated 1 -""  -"™  0.45™0.53™ 0.7:™0. 87™ 0. 83™. 98™ 1. 92™Mg. 3™
2 0.22 0.30 0.59 0.75 0.82 1.0l 0.88 1.25 .29 7.80
Non- 1 - - 0.56 0.68 0.76 0.90 0.90 1.02 0.95 1.13
pollinated 2 0.16 0.19 0.42 0.51 0.78 0.95 0.91 1.12 1.00 1.33
Z ; After an artificial pollination
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Table 4. Time- course change of fertilized burrs rate and nut weight in 1985.

Cultivar 31 Jul. 9 Aug. 19 Aug. 29 Aug. 10 Sep. 21 Sep. 2 Des.
Tanzawa Flesh weight? (g) 0.15 1. 67 9.7 22.3 37.0
Fertilized burrs rate(%) 80 96. 7 96. 7 100 100
Tsukuba Flesh weight? (g) 0.01 0. 04 0. 36 2.06 12. 0 27.0 36.3
Fertilized burrs rate(%) 50 70 100 100 100 100 100
Ishizuchi Flesh weight? (g) 0.01 0.02 0.15 1.16 8.0 20.0 27.7
Fertilized burrs rate(% ) 53.3 73.3 86.7 96. 7 100 100 100

Z

; Flesh weight with pellicle per a bur
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Table 5. Time- course change of fertilized burrs rate and nut weight in 1986.

Cultivar 1 Aug. 8 Aug. 18 Aug. 28 Aug. 9 Sep. 20 Sep. 1 Oct.
Tanzawa Flesh weightZ (g) 0.13 0.78 7.6 21.9 45.3
Fertilized burrs rate(%) 69.3 93.3 86. 3 100 100
Tsukuba Flesh weight? (g) 0.01  0.04 0.21 2.5 9.1 20. 6 31.8
Fertilized burrs rate(%) 63.3 53.3 74.2 96. 7 100 100 100
Ishizuchi Flesh weight? (g ) 0.01 0.04 0.4 4.0 9.6 23.3
Fertilized burrs rate(%) 20.0 70.0 66. 7 73.3 93.3 100 100
Z : Flesh weight with pellicle per a bur
Table 6. Time- course change of fertilized burrs rate and nut weight in 1987.
Cultivar 31 Jul. 11 Aug. 22 Aug. 1 Sep. 11 Sep. 22 Sep.
Tanzawa Flesh weightZ (g) 0.98 7.9 20.0 46. 6
Fertilized burrs rate(%) 80.0 96. 7 96. 7 100
Tsukuba Flesh weightZ (g) 0.03 0.3 3.2 9.8 20.5  32.7
Fertilized burrs rate(%) 63.3 86. 7 100 100 100 100
Ishizuchi Flesh weight? (g) 0. 02 0.2 1.6 5.6  14.4  22.5
Fertilized burrs rate(%) 83.3 83.3 93.3 100 100 100
Z ; Flesh weight with pellicle per a bur
Table 7. Time- course change of fertilized burrs rate and nut weight in 1988
Cultivar 3 Aug. 12 Aug. 22 Aug. 31 Aug. 12 Sep. 24 Sep. 7 Oct.
Tanzawa Flesh weight? (g) 0.76  6.39  20.8 31.5
Fertilized burrs rate(%) T76.7 90.0 100.0 100
Tsukuba Flesh weightZ (g) 0.02  0.18 1.45 5.3 16. 8 36. 67
Fertilized burrs rate(%) 66.7 76. 17 90.0 96. 7 100 100
Ishizuchi Flesh weight? (g) 0.01  0.08 0.79 2.48 8.0 19.3 33.8
Fertilized burrs rate(%) 66.7 73.3 80.0 90.0 93.3 100 100

Z ; Flesh weight with pellicle per a bur

BWEAREBICER TS &, FHBEN100%LEL -7
D3 FHR #BA% 60~70 H, * HUE * #ibdtk 70~80 H,
‘h%E WBA% 80~90 B TH - 12,

BEREORE IR, FHR RIERE CTRAESKES,
2RI AR oo < FUHE o ABEE 3, INHERTICAEAR A

BRBICHODIRT 1 v 7 EIBERV

BRNEOHBEHARERCERTIE, R
ERMBTENKRE D > 7288, Fi - A5 FREZE
2075, RRZIERENE & 72 - 7o (Fig.1)o



VERRIHEE D : 7 ) OEH - IR FRIICBE T 2HF%E (B 28) RO R Y & BEEERITIZOLT 15

60

Flesh Weight (g)

Days after full bloom

40

50

40
* Tsukuba ’

30

20

Flesh Weight (g)

10

60 70 80 90 100 110 120

Days after full bloom

30 * Ishizuchi ’

204

Flesh Weight (g)

10

T T T
100 110 120

Days after full bloom

Fig. 1.

The growth curves of nut of ‘Tanzawa’,

‘Tsukuba’ and ‘Ishizuchi’. []1985 X 1986 < 1987 A 1988
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Table 8. Yearly change of m and a value in a logistic curve of nut weight.

correlation coefficient

m a between estimated and
measured value(r)
Cultivar K No. of
1985 86 87 1985 86 87 1985 86 87 value data
Tanzawa 110. 628 212.308 211.832 1.685 1.681 1.735 0.987 0.971 0.972 50 5
Tsukuba  27327.728  2260.823 4381.940 1.816 1.455 1.418 0.999 0.975 0.990 40 7
Ishizuchi 5621.399 12616.497 2505.061 1.556 1.679 1.437 0.990 0.983 0.972 30 1
) X t=1 50~b59days after full bloom
Y= 2 60~69days
1+ me 3 70~79days
4 80~89days
5 90~99days
6 100~109days
7 110~119days
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Table 9. Yearly change of the regression coefficient in an orthogonal polynomial of nut weight.

Cultivar year B(0) B(1) B(2) B(3) B(4) F-value R: (%)
Tanzawa 1985 -51.817 0.934 55%x% 46.4
86 66. 373 -2. 895 0.031 J46%% 55. 7
87 -80. 98 1. 382 18% 41.5
88 -68.114 1. 136 98x% 38.9
Tsukuba 1985  -558. 392 31.015 -0. 625 5. 406E-03 -1.667E-05  108%x 60.6
86 38. 707 -1. 41 0.012 188%x% 61.1
87 58. 32 -1. 858 0.146 183%% 53.6
88 99. 968 -2. 895 0.207 119x% 63.0
Ishizuchi 1985 40. 399 -1. 352 0.011 43xx 61.4
86 50. 957 -1. 671 0.013 36%x% 3.1
87 42.572 -1. 384 0.011 H8xx 55. 7
88 54. 361 -1. 615 0.011 214%x 62.3
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