HFOBFHEFEFORE X LD

EAN B AW EE e thE
(B ERRE R 2R s )

Relationship between Seed Number and Seed Size
in Fruit of Japanese Persimmon

Kojiro Hasecawa, Hirotoshi Nacara, and Yoshikazu Naxkasiva
Chair of Horticulture, Faculty of Agriculture

Abstract : The relationships between seed number and seed size in Japanese persimmon cvs.
Matsumotowase-Fuyu, Fuyu, Jiro, Hanagosho, Zenjimaru- and Saijo were investigated.
Moreover, the relationships between seed. number, - seed distribution and seed size in
Japanese persimmon cvs. Fuyu, Jiro and Hanagosho were investigated.

1. The more the seed number, the thinner the seed in six cultivers examined. The cultivars
of Matsumotowase-Fuyu, Fuyu and Jiro with a short triangular shape of seed gave the
positive correlation between seed number per fruit and seed length, and the cultivars of
Saijo, Zenjimaru, and Hanagosho with a long shape of seed did the positive correlation
between seed number per fruit.and seed width as well. Therefore, the more the seed number
was, the smaller the value of the seed width per length became in the formers, and the
more the seed number was, the larger the value of seed width per length became in the
latters. The increase of seed number reduced remarkably the value of seed thickness per
length in these six cultivers. : »

2 . Seed distributions were classified into three types. The first type was adjoining seedless
locules on both sides. The second was adjoining seeded and seedless locules on each side and
the third was adjoining seeded locules on both sides. The more the seed number was, the
higher the frequency of adjoining between seeded locules was. The relationships between
adjoining degree of seeded locules and seed thickness and the value of seed thickness per
length were stronger than the relationships between seed number and seed thickness and the
value of seed thickness per length. In three-to five-seeds fruits, the seed thickness and the
value of seed thickness per length varied with adjoining degrees between seeded locules. In
the case of seed the same adjoining degree between seeded locules, the seed thickness and

the value of seed thickness per length little varied with an increment of seed number.
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Fig.1. Seed shapes in one-to seven-seeds fruits
of persimmon cv. Matsumotowase-Fuyu.
The upper rows show plane shapes of se
ed, from which the seed width per length
can be inferred. The bottom shows side
shapes of seed, from which the seed
thickness per length can be inferred.
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Table 1. Relationship between seed number and seed size in persimmon fruit (Kochi Univ.)

Fruit Seed
Cultivar Weight Number Sum Weight Width Length Thickness Width/Length Thickness/ Length
(g) vper fruit number (mg) (pm) (om) (mm) x100 x100
Matsumoto 186+4.3% 1 47 - 1368+31 14.5+0.13 18.9%0.15 8.57£0.10  76.9%=0.57 45.5%0.50
wase-Fuyu 188+3.5 2 80 1451%26 14.9+0.11 19.520.12 8.54+£0.09 - 76.5+0.44 43.8+0.43
195+£3.5 3 102 136924 14.6=0.11 19.6+0.13 7.83+£0.09 74.4£0.41 40.1+0.47
1812.5 4 124 1298+19 14.3+£0.10 19.7£0.12 7.58+£0.08 72.7£0.40 38.610.49
190+2.0 5 105 1248%21 14.1%£0.10 20.0+0.12 7.30+0.08 70.7£0.41 36.60.43
185%3.4 6 85 124633 14.2%+0.22 19.9%0.29 6.99£0.13  70.8%1.00 34.80.60
194%3.1 7 49 110735 13.7%£0.16 19.4=0.21 6.64%£0.12 71.1+0.64 34.4%0.60
183%0.0 8 8 1143+43 13.4+0.37 20.0+£0.10 6.580.16 66.9%£1.83 33.0£0.85
Fuyu 238£5.8 1 35 133644 14.140.23 19.3+0.22 8.16£0.12  72.8+0.79 42.410.64
243+3.9 2 54 1308+t25 14.0+£0.14 19.4%£0.14 7.89+0.10 71.9%£0.62 40.7%0.56
235+3.7 3 60 1276--28 13.8+0.14 19.8=0.14 7.52x£0.11 69.6x0.52 38.1%£0.63
244+2.3 4 84 1264+21 14.1£0.11 20.1£0.11 7.28£0.09 70.3£0.43 36.410.49
239£3.3 ] 60 123623 13.8+0.13 20.0+0.14 7.02+0.10 69.1+0.62 35.2%£0.54
239+ 2.2 6 84 121519 13.7£0.11 20.32:0.10 6.85£0.08 67.6+0.45 33.910.39
246+4.0 7 56 1184+21 13.6+0.11 20.6£0.11 6.61£0.07 66.2£0.57 32.2+0.40
244+6.3 8 24 110036 13.6£0.22 20.1£0.38 6.30+£0.11 67.7£1.02 31.7+0.87
Saijo  9612.6 1 49 1439%+36 12.1+0.16 27.210.34 7.16£0.09 . 44.9£0.57 26.510.47
108+2.2 2 64 148032 12.5%£0.15 27.7+0.30 6.61£0.10  45.220.55 25.1+0.48
11024 3 48 1539%35 12.9£0.16 28.2+0.27 6.71£0.13  45.61+0.44 23.9+0.53
107£1.8 4 68 141626 13.00.13 27.210.18 6.27£0.09 47.8£0.46 23.210.39
113+1.9 5 40 1402145 12.9£0.19 27.4+0.36 6.09£0.12 47.2x0.72 22.31£0.50
124+1.2 6 18 1455+48 13.3+0.27 28.5+0.33 5.92+0.13  46.7£0.77 20.8=0.45
Zenjimaru 136+9.9 1 8 669t44 10.1£0.23 19.4£0.95 5.44£0.15 52.6%2.15 28.511.59
13358 2 24  611%£30 9.7+0.20 19.2+0.42 5.17+£0.12 50.8%1.23 26.9%0.49
183+9.4 3 15 69656 10.3%:0.36 20.90.53 5.0640.23 48.9£0.96 24.3+1.03
168+4.8 4 56 642119 9.9%0.09 20.210.19 4.79+£0.08 49.2+£0.48 23.7£0.38
156245 5 70 615t14 10.0£0.10 20.2+0.17 4.56£0.06 49.2+0.32 22.60.34
163%3.5 6 114 627£12 10.1£0.07 20.1+0.15 4.55£0.06 50.3+0.34 22.8+0.28
155+4.2 7 105 629%+14 10.2+0.09 20.1%0.21 4.36+0.05 51.3%0.55 21.8+0.26
151£2.2 8 72 594%15 10.3£0.10 19.820.18 4.31=0.06 51.8=0.47 21.8+0.27
* Mean*xSE.
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Table 2. Correlation coefficient(r) of seed number and fruit weight
to seed size in persimmon fruit (Kochi Univ.)

Cultivar
Factor(x) Ttern (Y) Matsumotowase- Fuyu Saijo Zenjimaruy
Fuyu
No. of seed® Seed weight —0.333 * % *x —0.272 * * % —0,066 NS 0.084 NS
Seed width —0.226 * x x —(0.137 * * 0.267 * * % 0.140 = =
Seed length 0.157 * * * 0.291 * * * 0.042 NS 0.003 NS
Seed thickness —0.564 * % x ~0.570 * % *x —0.473 * % *x —0.417 * * %
Seed thickness/length —0.600 * * * —0.611 # x % —0.432 *** —0411 ** %
Seed width/length —0.434 * % x  —(0.388 * * * 0.233 * * % —0.133 * *x *
Fruit weight Seed weight 0.250 * * % 0.105 =* 0.228 * * * 0.440 * * %
Seed width 0.196 * % x 0.128 = * 0.194 =* 0.253 * * %
Seed length 0.386 * * x 0.290 - * * x 0.333 * * x 0.602 * * x
Seed thickness 0.083 * =0.070 NS —0.141 =* 0.196 * * x
Seed thickness/length —0.103 * —0.173 * * x  —0.292 * *x *x —0.215 * * x
Seed width/length —0.156 * * * 0.102 * —0.087 NS —0.384 * * *

¢ Numbers of seed samples were 600, 457, 287 and 464, respectively in- cvs.
Matsumotowase-Fuyu, Fuyu, Saijo and Zenjimaru.

NS Not significant, * Significant at 5% level, * * Significant at 1% level, * * * Significant
at 0.1% level.
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1 - - i Fig.2. Difference of distribution of seed between eight locules, in

i - case of a four-seeds fruit of persimmon cv, Fuyu.
@ i Number 1 shows a seed adjoining seedless locules, number 2
®L®k @ shows a seed adjoining seeded and seedless locules on each
: a e 6 0 side and number 3 shows a seed adjoining seeded locules on
both sides.

Seeds in the left figure show top side shapes of seed, from

which the seed thickness per width can be inferred. Seeds of
the upper row in the right figure show plane shapes of seed,
from which the width per length can be inferred.Seeds of the
lower row show side shapes of seed, from which the seed
thickness per length can be inferred.
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Table 3. Relationship of seed number to seed distribution and seed size in persimmon fruit

Fruit Seed Number Sum of Distribution * Seed

Cultivar Weight  per fruit seed number  of seed Weight Width Length  Thickness Width/ Length Thickness/ Length

(g) (ng) (mm) (mm) (mm) 100 x100

Fuyu’ 206£54% 1 24 1.0£0.0 140639 150016 19.1:£0.22 8.35+011 784084 43.8+0.61
214+ 46 2 32 1.1+0.1 1345+ 42 14.7£0.21 19.7+018 7.82+0.13 745+0.78 39.8%0.69
223161 3 42 16£0.1 1288+29 144%0.15 195+014 7.46+0.13 741073  38.3+0.65
213134 4 56 1.9%0.1 1360+31 15.0+0.16 1991016 7441011 7541065  37.60.60

220+ 2.6 5 64 21401 1247£31 145%0.13 197016 7.00:£0.12 734+057  355+0.53
212+3.1 6 60 24%01 128822 145%012 205+012 6921007 71.0£050 33.8%0.35
205%5.2 7 49 27101 127725 14.7£0.13 205+012 6.69+0.10 71.9+053 32.7+044
20505 8 16 2.81£01 1250£57 148%0.25 208+0.24 6.39+018 71.3+£113  308%+0.77

Jiro™ 170+5.2 1 13 1.0£0.0 94541 1391021 160032 6971014 8721124 43.7+0.94
179+3.6 2 28 1.6+0.1 997130 144%017 17.1+£014 6761013 8412091  39.6+0.74
18235 3 24 1.8+0.1 991126 14.1%0.19. 17.2%023 6.781£0.09 822090 39.6+0.82

199+ 4.0 4 40 21£01 935+28 13.6%0.17 169%0.17 6.45+0.11 80.6+0.68 38.1+0.60
187+2.1 5 40 24£01 973120 141011 174%012 646+0.10 811061 3712059
172+0.0 6 6 2302 84060 12.8+036 181036 6.32+0.28 71.0t164 350%176
173£6.2 7 14 2.7+0.1 88740 1381027 17.2+0.16 5921012 80.1+151 344%068
Hanagosho ¥ 186£5.6 1 18 1.0£0.0 832439 1112024 - 21.3%£029 6.16+0.14 51.9+099  28.9+0.70
189+3.3 2 64 1.6£0.1 763£17 10.8+£0.12 209+0.16 582+0.07 51.5+046  28.0%041
20228 3 81 1.8+0.1 79417  109+0.12 21.1£013 584+0.07 5181047 27.7£0.37
202220 4 64 2.0£01 78918 11.0+0.13 214%014 557+£0.06 5141057 26.1+0.31
20626 5 45 24101 793120 1114012 21.4£020 547£010 52.0%£056 = 2561056
218%35 6 42 24%0.1 78721 - 114%0.156 2154024 5412007 534+080 25.3+041
187+0.0 7 7 2702 829149 115034 21.2+025 5641017 544154  26.6+0.77

Mean value of 1,2 and 3 cases : 1,Seed adjoining seedless locules on both sides ; 2,Seed
adjoining seeded and seedless locules on each side ; 3,Seed adjoining seeded locules on
both sides.

Fruits were sampled at the Kochi Fruit Experiment Station.

Fruits were sampled at the Monobe private orchard.

¥ Mean=SE.
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Table 4. Relationship of seed distribution to seed number and seed size in persimmon fruit

Fruit Distribution® ~Sum of Seed Number Seed
Cultivar Weight . of seed seed number per fruit Weight Width Length  Thickness Width/ Length Thickness/ Length
(g) (mg) (mm) (mm) (mm) x100 x100
Fuyu’ 216+£29% 1 162 2,71£0.14 1337221 144010 194%0.10 8.04x£007 745X£046 415034
217+2.4 2 136 5.0£0.12 1288418 14.7+0.09 20.0X£0.09 7.05+0.06 735+045 353028
212128 3 106 6.5+0.12 1264121  144%£0.09 201£011 6.64£0.07 7022039 3251030
Jiro* -176+3.1 1 35 2.2+0.19 986+24 14.00.14 165x0.18 7.10£0.07 84.8%£0.73 431047
18825 2 88 3.9%+0.16 95316 139011 17.2+010 6.50£0.07 81.210.565 37.9£0.38
184£2.5 3 42 5.240.20 939£23 14.0%0.15 175x015 6172009 80.1%0.77  354%048
Hanagosho* 2021 2.9 1 86 261012 81115 10.7£0.12 -21.3%£0.12 6.16=0.06 504%047  29.0£0.32
199+1.9 2 162 3.7+0.11 78311 11.1%£0.08 21.2%£0.10 561£0.04 52.2+0.32 26.6+0.22

203+ 2.3 3 73 4.810.14 773+16 11.3+011 21.3%£0.16 529%0.06 53.2£049  25.0%037

Distribution of seed between locules : 1,Seed adjoining seedless locules on both sides ;
2,Seed adjoining seeded and seedless locules on each side ; 3,Seed adjoining seeded
locules on both sides.

v, x, w

Same as Table 3.
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Fig.4. Relationship between seed distribution
and seed thickness per seed length from
three-to  five-seeds fruits of three
cultivers of persimmon.

O,[, ® and virtical bars indicate the
same as in Fig.3.

Table 5. Correlation coefficient(r) of seed number, seed distridution

and fruit weight to seed size in persimmon fruit

Cultivar
Factor(x) Item (Y) Fuyu® Jiro” Hanagosho®
No. of seed” Seed weight —0.158 * = —0.158 =* 0.021 NS
Seed width —0.036 NS —0.150 NS 0.177 * *
Seed length 0.372 * * % 0.275 * * % 0.122 =
Seed thickness —0.534 * * * —0.384 * x % —0.299 * *
Seed thickness/length —0.649 * * * —0.502 * * * —0.322 * *
Seed width/length —0.368 * * * ~0.423 * * *x 0.123 =
Seed distribution” Seed weight —0.092 NS —0.105 NS —0.097 NS
Seed width 0.175 = = 0.000 NS 0.195 * * *
Seed length 0.392 * * * 0.317 = * * 0.000 NS
Seed thickness —0.620 * *x * —0.484 * * * —0.504 * * *
Seed thickness/length —0.733 * x x —0.611 * x x ~0.442 * * x
Seed width/length —0.151 * * —0.301 * * * 0.227 * * *
Fruit weight Seed weight 0.261 * * * 0.294 * * % 0.180 * *
Seed width 0.112 * 0.149 NS 0.156 * *
Seed length 0.371 * * x 0.233 * = 0.363 * * *
Seed thickness 0.121 = 0.209 = * —0.041 NS
Seed thickness/length —0.050 NS 0.056 NS —0.213 * * %
Seed width/length -0.208 * x x —0.066 NS 0.087 NS

Fruits were sampled at the Kochi Fruit Experiment Station.

Fruits were sampled at the Monobe private orchard.

Numbers of seed sampels were 343,165,and 321,respectively in cvs. Fuyu, Jiro and
Hanagosho

Distribution of seed between locules : 1;Seed adjoining seedless locules on both sid

es ; 2,5eed adjoining seeded and seedless locules on each side ; 3,Seed adjoining
seeded and seedless locules on both sides.
NS Not significant, * Significant at 5% level, * *Significant at 1% level, * * *Significant

at 0.1% level.
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