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Table 1. Changes of diameter of tuberous root during growing-period (mm)
Variety T?ayes after planting
‘ 30 60 90 110
Taino No. 57 3.8%£2.7 36.8+ 8.0 41.84+ 6.3 48.5% 9.4
Okinawa No. 100 6.6+2.3 47.0% 6.1 55.5% 6.8 66.9%£ 8.3
Kyushu No. 31 9.242.2 35.84+ 8.0 42.1+ 4.1 53.4+11.3
Norin No. 2 8.3+2.2 35.5:£11.6 48.3% 9.5 51.8%£10.3
Koganesengan ! 9.5£2.7 39.3+ 5.0 54.1410.5 57.1+ 5.6
1.-4-5 4.210.8 31.3+ 7.0 42.6£ 7.7 54.14£21.6
14+2.3 34.7% 5.6 8 43. 2

Kyushu No. 34

.o

39.4+£11.
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Fig. 4. Changes of tuberous root diameter.
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Fig. 5. Relationship hetween tuberous root

diameter and bark thickness.

Table 2. Changes of bark-thickness during growing-peeriod (mm)
] .
. Dayes after planting
Variety g 30 60 90 110

Taino No. 57 0.74+0.4 1.94+0.3 2.2+0.4 2.240.4
Okinawa No. 100 0.8+0.2 2.3£0.5 3.3+0.6 3.4%0.5
Kyushu No. 31 1.1%+0.2 2.0+0.3 2.4+0.5 2.840.5
Norin No. 2 1.44+0.3 2.94+0.5 3.7%0.7 4.0£0.5
Koganesengan 1.0+0.2 2.240.3 2.840.4 3.7%£0.4
L-4-5 0.6+2.1 1.9%0.3 2.8+0. 4 2.71+0.4

1 2.44+0.4 2.54+0.6 2.6+0.7

Kyushu No. 34 0.9=%0.
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Table 3. Correlation between diameter of tuberous

root and bark-thickness
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Hro MBSk 5L, o)
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Variety Correlation coefficient , l’ﬂ B A R & (i Rk oM@ A3 L Ty 4.
= $ DKL RO X O8N E O B X
Taino No. 57 0. 950*  MBDIER 2 Pl Hiln & DBIR
Okinawa No. 100 0. 966** ﬁ({i S BT, FAEBHIICET S FMEOMN
Kyushu No. 31 0. 988** m®ﬁﬁkio%®&$®léﬂm%ﬁb%uf,w
Norm No. 2 0. 945* ”E“’io)Bﬂ{%%@mth@b‘%@S R]{-ZE)Z)o
Koganesengan 0. 960** A 5 oo
1L-4-5 0. 983* 7;(55 [2173‘6% Bﬁ‘f&l 5a~:y k“{;—/}lo)ﬂlﬂﬁialﬁb‘f
Kw%uNoM 0. 980** LR B AR L, RO BRI - T
. . = oy X 4, 3 [TERES
Au anenes “ 0 879*** an{ 0)}}3 i_) laﬁﬂ"f% tﬁ}o %mﬁi@ %H\@
B DR BOIES &@frﬂsaﬁﬁmmwsmmzu_
Table 4. Changes of bark rate during growing-period
Variet l Dayes after planting
anely 1 30 60 90 110
Taino No. 57 | 18. 4 5.2 5.3 4.5
Okinawa No.100 | 12.1 4.9 5.9 5.1
Kyushu No. 31 ‘ 12.0 5.6 5.7 5.2
Norin No. 2 ! 16.9 8.2 7.7 7.7
Koganesengan ‘ 10.5 5.6 52 6.5
L-4-5 ! 14.3 6.1 6.6 5.0
6 6.9 6.3 5.9

Kyushu No. 34 ‘ 17.
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Table 5

i BT (1mm) o O EITEE

— A TBE O SRR i JE X1k, RO BRI
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FEFE 5 BRSO TR b BAR O R R © TN 2 >
Uy Lt aBbmnict o, TTUTORECL - T
WAZIE (1 mm) ORSOMEEEY RS, b
bAN=ANATF=CREABETAZLICLD, —
W B B ok BT 6] > o B D B i U CHREIC
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Change of sieve-tube dimensions in bark in 1 mm width (mm?2)

Variety 1

Dayes after planting

Taino No. 57

: 30

Okinawa No. 100

Kyushu No. 31
Norin No, 2
Koganesengan
L-4-5

Kyushu No. 34

0. 037+0. 015
0.061+0. 016
0. 068 0. 010
0.107£0.019
0. 058=0. 020
0. 065+0. 006

0. 030%0. 008

60

0. 074+0. 011

0.071£0.016
0.095+0. 018
0. 158 0. 040
0. 088 +0. 029
0.104+0. 029
0. 103 0. 040

90

0. 044 %0. 017
0. 069 +0. 020
0.0770. 033
0. 108 £0. 034
0. 078 +0. 023
0.082+0. 021

0. 095+0. 039

110

0. 047=+0. 011
0. 077 0. 024
0. 077+0. 033
0. 156 0. 049
0.074%0. 021
0.108+0. 020

0. 095+0. 029
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diameter and sieve tube dimensions in
bark.
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Fig. 7. Relationship between the tuberous root
diameter and the rate of sieve tube
dimensions in bark.

Changes of the rate of sieve-tube-dimensions in bark during growing-period (%)

[

arietv !

Variety K 30
Taino No. 57 5.3
Okinawa No. 100 7.6
Kyushu No. 31 6.2
Norin No. 2 7.6
Koganesengan 5.8
L-4-5 10.8

3.3

Kyushu No. 34

Dayes after planting

60 90 110
3.9 2.0 2.1
3.1 2.1 2.3
1.8 3.2 2.8
5.4 2.9 3.9
4.0 2.8 2.0
5.5 2.9 4.0

3 3.8 3.7

P
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Table 7. Changes of total sieve-tube-dimensions in bark during growing-period

Variety 30
Taino No. 57 0.3
Okinawa No. 100 | 1.0
Kyushu No. 31 ! 1.6
Norin No. 2 ! 1.9
Koganesengan ‘ 1.4
L-4-5 ‘ 0.6
Kyushu No. 34 ‘ 0.3
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Daves after planting

60 90 110
8.0 5.5 6.8
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9.3 10.3 12.0
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Fig. 8. Relationship between the tuberous root
diameter and the total sieve tube di-
mensions in bark.
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Table 8. Changes of the rate of sieve-tube-dimensions in periphery-part of xylem

tissue during growing-perid (%)

Variety | 60
Taino No. 57 0.140.1
Okinawa No. 100 1.34+0.4
Kyushu No. 31 1.6+0.7
Norin No. 2 1.7+0.8
Koganesengan 1.3£0.5
L-4-5 1.7%0.2

1.7£0.1

Kyushu No. 34

Dayes after planting

90 110
0.4+0.3 0.5+0.3
1.14+0.5 1.340.5
1.5+0.8 1.44+0.5
1.340. 1 2.0£0.8
1.3+0.5 1.34£0.3
1.0£0. 1 1.1£0.3
1.6+0.9 1.6+1.0

Table 9. Changes of the rate of sieve-tube-dimensions in central part of xylem tissue

during growing period (%)

Variety

[ 60
Taino No. 57 | 0.7+0.2
Okinawa No. 100 | 1.44+0.5
Kyushu No. 31 2.1+0.4
Norin No. 2 1.9+40.7
Koganesengan 1.3+0.4
L-4-5 1.0+0.2
Kyushu No. 34 1.140. 4
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Relationship between the tuberous root
diameter and the rate of sieve tube di-
mensions in periphery part of xylem
tissue.

Dayes after planting

90 110
0.2+0.2 0.5+£0. 4
1.0+0.4 1.2+0.5
1.2+0.7 1.2+0.5
1.1£0.5 1.2£0. 4
1.4£0.6 0.940. 4
0.9%0.3 0.94+0.2
0.840.7 4

0.740.
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Table 10.

B i

<
S~

Difference between the rate of sieve-tube-dimensions in
periphery part of xylem tissue and that in central part
(periphery-central) (%)

Dayes after planting

Variet
ety ! 60 90 110
Taino No. 57 —0.3 +0.2 0.0
Okinawa No. 100 —0.1 +0.1 +0.1
Kyushu No. 31 —0.5 +0.3 +0. 2
Norin No. 2 -0.1 +0.2 +0. 8
Koganesengan 0.0 —0.1 0.1
L-4-5 +0.7 +0. 1 +0. 2
Kyushu No. 34 +0.6 +0.8 +0.9
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Fig. 10, Relationship between the tuberous root
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Relationship between the tuberous root
diameter and the average rate of sieve
tube dimensions in xvlem tissue.
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Table 11.

Changes of the average rate of sieve-tube-dimensions in xylem tissue
during growing-period %)
. ’ Dayes after planting
Variety | 30 60 90 110
Taino No. 57 1.940.8 0.5+0.2 0.3£0.3 0.5+0.3
Okinawa No. 100 4.1x1.5 1.3%+0.5 1.14+0.4 1.2+0.5
Kyushu No. 31 4.44+0.7 1.940.6 1.34+0.7 1.3+£0.5
Norin No. 2 3.8+0.9 1.84+0.7 1.24+0.4 1.6x0.6
Koganesengan 4.0%1.8 1.3£0.5 1.340.6 1.14+0.3
L-4-5 5.2+1.6 1.3+0.2 1.0=£0. 4 1.0%0. 2
Kyushu No. 34 3.6*1.5 1 1. 8 1.24+0.8

-4+0.3

2+0.

i
|
I
|
i
I
1

Table 12, Changes of total sieve-tube-dimensions in xylem tissue during

growing-period (mm?)

Variety | 30
Taino No. 57 0.1
Okinawa No. 100 0.8
Kyushu No. 31 1.9
Norin No. 2 0.9
Koganesengan 1.9
L-4-5 0.3

0.4

Kyushu No. 34 |
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Dayes after plgnting

60 90 110
4.8 3.9 8.0
19.7 21.0 37.1
14.7 15.4 24.1
12. 8 16.8 25.6
13.0 25. 8 21. 4
7.3 10.7 19.7
8.5 10. 8
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12.  Relationship between the tuberous root
diameter and the total sive tube dimen-

sions in xylem tissue,
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Table 13.

1

Changes of the rate of vessel-dimensions in periphery part of xylem tssue
during growing-period (%)

Variety 60
Taino No. 57 0.4+£0.3
Okinawa No. 100 1.0+0. 4
Kyushu No. 31 1.7+1.0
Norin No. 2 1.2+0.6
Koganesengan 1.0+0.5
L-4-5 1.6%0.0

1

Kyushu No. 34 .8+0.8
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Dayes after planting
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0.440.3 0.6+0.3
1.120.6 1.4%£0.7
1.5%+0.9 1.0%0.4
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Table 14, Changes of the rate of vessel dimensions in central part of xylem tissue

during growing-period (%)

Variety | 650
Taino No. 57 0.74+0.5
Okinawa No. 100 0.6+0.3
Kyushu No. 31 1.74+0.6
Norin No. 2 1.240.6
Koganesengan 0.940.3
L-4-5 1.1+0.3
Kyushu No, 34 1.4%+1.2

Table 15.

Dayes after planting

i
i
|
i
|
|
i

90 110
0.60. 4 0.5+0.6
0.9+0.3 0.8+0.3
1.0+0.5 0.7+0.3
1.0X£0.6 0.8+0.4
0.7+0.3 0.6+0. 4
0.9%0.2 0.8+0.4
0.9+£0.8 0.7+0.5

Difference between the rate of vessel-dimensions in

periphery part of xylem tissue and that in central
part (periphery-central) (%)

Variety

60
Taino No. 57 —0.3
Okinawa No. 100 +0.4
Kyushu No. 31 ‘ +0.1
Norin No. 2 | 0.0
Koganesengan +0. 1
L-4-5 +0.5
Kyushu No. 34 +0. 4
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Relationship between the tuberous root
diameter and the rate of vessel dimen-
sions in central part of xylem tissue.

Rate of vessel dimensions in central part

Fig. 14.
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Table 16,  Changes ol the average rate of vessel-dimensions in xylem tissue
during growing-period (%)
Variet Dayes alter planting
anety 30 60 90 110
Taino No. 57 3.3%x2.0 0.5%0.6 0.5%+0.5 0.6+0.7
Okinawa No. 100 3.5+1.5 0.8+0.4 1.1£0.4 1.14+0.5
Kyushu No. 31 | 4.5%1.3 1.7£0.8 1.2x0.7 0.8£0.4
Norin No. 2 ‘ 6.2%£2.5 1.2+0.6 1.1X£0.6 1.2+0.6
Koganesengan 2.641.2 0.9%0.4 0.81+0.4 0.94+0.5
L-4-5 ‘1 9.74+5.6 1.340.2 1.1£0.5 1.1£0.5
Kyushu No. 34 ‘ 9.34+6.0 1.6%£1.0 1.5%1.3 1.3+0.9
Table 17.  Changes of the total vessel-dimensions in xylem tissue during
growing-period (mm?)
. Dayes after planting
Variet :
ey | 30 60 90 110
Taino No. 57 | 0.2 4.8 6.4 9.5
Okinawa No. 100 0.7 11.8 22.2 31.8
Kyushu No.31 | 1.9 13.3 13.7 15. 1
Norin No. 2 ‘ 1.5 8.3 15.2 18.6
Koganesengan : 1.2 9.2 15.5 16.8
L-45 | 0.6 7.3 12.4 20.3
Kyushu No. 34 ‘ 0.9 9.8 13. 3

[\

16.
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diameter and the size of parenchymatous
cell in xylem tissue.
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Table 18.  Changes of the size of parenchymatous cell in xylem
tissue during growing-period (10-4mmz)

Variety

Taino No. b7
Okinawa No. 100 ‘
Kyushu No. 31 i
Norin No. 2
Koganesengan
L-4-5

Kyushu No. 34

—S5BIXORMBLBTIE, O X5 lifpis+L
b DT . BRI IR & R R D A X X
L OBARE IR 2 LB 1TRO L 5 THh 5,
BT SLMS 72 X 512, HE57%, Wil
vy, B X O 31 STk, B O FLEA N4 B fE
> TR FZML REL TV B, LavL, U 34
7, B Sl DL 5, FAIMDOKE S4, B
EEOHMN & BT UL kb L & 5.

60

74
110
86
89
67
58
108

Dayes after planting

90 110
80 92

132 137
93 108

102 92
89 74
53 83
93

103
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Table 19. Changes of the frequency of large parenchymatous cell
division in xylem tissue duruing growing-period (%)

Varicty ‘

o

(7]

l 60
Taino No. 57 11.
Okinawa No, 100 9.
Kyushu No. 31 i 6.
Norin No. 2 8.
Koganesengan 3.
1-4-5 5.

Kyushu No. 34
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Fig. 18. Relationship between the tuberous root

diameter and the frequency of large
parenchymatous cell division.
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Daves after planting

90 110
14.7 12.4
15.2 12.7

7.1 9.5

7.2 7.8

4.7 4.0

3.8 7.5

4.8 2.7
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Fig. 19. Changls of the dry matter percentage of

tuberous root.
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Table 20. Changes of the dry matter percentage of tuberous root during

growing-period (%)

Variety 30 60
Taino No. 57 18.341.
Okinawa No. 100 20.9+£1.
Kyushu No. 31 16.9%1.9 28.0£1.
Norin No. 2 18.84+1.2 27.1%2.
Koganesengan ‘ 17.0%£2. 1 28.3+1.
[.-4-5 ‘ 25.8+£3.

Kyushu No. 34 ‘ 29.1%1.

o= o Ww Ut e

Dayes after planting

90 110 130
23.7%x1.5 24.6+1.4 22.7+1.7
23.6%0.7 21.7x1.3 22.6%2.0
30.1+2.1 28.31£4.5 28.0%2.5
33.0£1.8 31.0%£3.0 29.9+4.6
31.4#£3.1 33.1£3.0 31.1+2.4
33.1£3.1 34.9%£2.6 31.1%£2.0

4 33.3%+2.8

32.6%4. 29.3%5.4
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Table 21, Change of the dry matter percentage of each different part of tuberous root during

growing-period (%)

_— 0
Variety
Basal | 25.0+1.2 25.5+1.6 —0.5
Ohi .
Nfﬁﬁg Mgﬁmd 23.6+0.7 24.4+2.3 —0.8

AplCdl 24 2+1 4 23 9+2 6 0. 3

Part Central Penphery Dxfference Central Penpherv I)lfference

Dayes after planting
110 130
- -

Central Perlpherv D1fference

25.7£2.8 23.0+3.0 2.7* 23.8i1.9 21.1i2.7 2.7%
24.7£1.3 24.1%2.3 0.6 | 22.6+2.0 21.44+2.9 1.2

Basal 39 5+2 3 30 4+2 8 2. 2
Nori
N 2 ﬁﬁimd 133.04£1.8 30.6+2.0 2. 4%

Apical i333+16298+2023?*

Basal 33.0%£3.4 28.6+3.7 4. 4**

Koganese-| Most Hok
ngan thickend 31.4+3.1 26.9+3.1 4.5
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MRS B X0 a5 v 7 Ve T Lo
VERDOE MG HETHD - LT HKE . XD
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ERHE LI, B 110 BBC st D275 42
SN YOGS LR BT, BIEAHE B
BOMNC, ThTh 5 BKRETHEREYRD LN

25. 3i2 1 23.9%~. 5 1.4 ‘23 6+22 21 3+1 1 23**

32 4+3 0 27.4+3 3 5. 0** 28. 6+3 9 27 4+3 7 1.2
31.0£3.0 29.843.0 1.2 | 29.9+4.6 28.44+2.8 1.5
31 3+39‘77.)+3438* 286+47270+3816

33 1+3.8 27.4+2 8 7** 30.9+5.4 28. 1+5 6 2 8
33.14£3.0 28.5+£2.4 4.6 31.1+2.4 27.3+3.3 3.8

Apical 1 31.2+£3.9 26.2+3.2 5. 0**% 30.1+2.9 25.5+3.3 4. 6**‘ 28.93.9 26.245.7 2.7%*
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Fig. 20. Relationship between the dry matter
percentage of tuberous root and the

bark thickness,
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Fig. 21. Relationship between the dry matter

percentage of tuberous root and the
sieve tube dimensions in bark in1mm
widlth.
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Table 22. Correlation coefficientes between the dry matter percentage of tuberous
root and the structural character of root

Strac tural character

Thickness of bark
Sieve-tube-dimensions in bark

in Imm width

Rate of sieve-tube-dimensions

in periphery part of xylem tissue
Rate of sieve-tub_e-dimensions

in central part of xylem tissue

Rate of vessel-dimensions in
periphery part of xylem tissue

Rate of vessel-dimensions
in central part of xylem tissue

Size of parenchymatous cell
in xylem tissue

Frequency of large parenchymatous
cell division

*  Significant at 5% level
**  Significant at 1 %5 level

|
|

Dayes after Planting

60 90 110
0. 340 0. 187 0.178
0. 525 0. 824%* 0. 511
0. 825* 0. 611 0. 425
0. 496 0. 196 —0. 038
0. 788* 0. 478 0. 543
0. 768* 0. 478 0. 333
—0. 006 —0. 455 —0. 637
—0. 869* —0. 961** —0. 868*
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Fig. 22. Relationship between the dry matter
percentage of tuberous root and the rate
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part of xvlem tissue,

WTHE, B O RER & AT R A1 2 BT
Iu AR EDEREOBIFRILRD DA, il — 64
SEUD 2O LS T T OBIRS A LT, SRR
12T, »&%meﬂgu EST BB X ORI
CRYLBO B RATR L/ X, RIS AL
158 DOV ST mamo i TE R L &
ﬁlmu& Dhd. Y22 & TWIE O HIBIEEER 2 4 B
ﬁmmn%uﬁurum%%ﬁmuwsaﬁa

v/A@fﬁﬁT& 75 FRHU90 A#gd 5 110 B
ST, HBISRELE KA L, B ST e ¢
8. ek, BUHO A BN O Mgtz fy TR
ML B O MBI 5L 5% KT H 5T
LH(r =0.462).

LA L o& B iRz s T, AR DT A By R
R & SR O IR I 0 S HIRTE & DRI —FoR
WPER g T b, B X ORISR\ TiE, B
DTAMEHERNIEBAE T, BLT, &
ABBRRET A BNEE X 0 L RIS 513 B R o
FEDRBIFTH O, i, ABOERIIZH LTI -0
A2 WY 35 = L2 IRBF B, OTIR A A b E s
LD

it LB EE IR R

1D OMETRRROB G LFC By, MUK
UTHIR DR L b O B HRER & OB EA 1Y
RTHEF2RDOLSTHAB. Tib, HER I

D% ik, BGRB8 - T o
METHR D MY+ DA R LT 5. &R
22 ki

B HIBIBIFL L, RTEBOTHL, U

36

(%) w0l snodoqn) jo afeiuadiad Jenjrw Kug

01 0.3 W I W

Rate of sieve tube dimensions in central part (%)

Fig. 23, Relationship between the dry matter
percentage of tuberous root and the rate
of sieve tube dimension. in central part
ol xvlem tissue,



34 2| 5

OO TR -
DA T AR B 75

F RO BT %

=

5 HIROEMEEABOBETEL ORF

PR o B R

HUR O T AR SR & AR 0 LI s %l
TR & OBIfRR I bAc T hicdic, FAEFRTC
BT BB L L ORI O FHAH 0 EEE PR OME
AT, WEOBFAELRKR LD, 24K
TH5H

o 36}
< > L-4-5
3 / 7 K-34
E Kogane
s 32t I/‘K;‘\ N-2
h={ ! e
2
8
2
5 28F -
B A
\)

2 o100 *
Z oot 1 = osm
2 L y=21.4+05.5x
H .
5 «
g 20t

0.4 0.8 1.2 1.6 2.0

Rate of vessel dimensions in periphery part (%)

Fig. 24. Relationship between the dry matter
percentage of tuberous root and the rate
of vessel dimensions in periphery part
of xylem tissue.
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Table23.  Frequency-distributions of a lot of radially arranged ridges i protoxylem
system
. Class interval Standar
Variety [ Mean ot a‘n.(l iwd
4 6 7 derviation
Okinawa No.100 21 2 5.83 1.22
Kyushu No. 34 3020 5 2 5.20 0.71
Table 21, Frequeney distributions of number of
vessels constituting each radially arranged ridges in protoxylem system
. class interval standard
T ot v . standat
Variety 4 6 7 8 9 Mean deviation
Okinawa No. 100 5 9 8 5 1 6.53 1.07
Kyushu No. 34 15 10 3 1 1 4.7 1.00
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Table 25. Changes of a lot ol parenchymatous cell layers intercalated between
the inner most vessel of protoxylem and the central metaxyvlem vessel
during early growiny-period

Dayes after planting

Variety 10 15 20
Okinawa No. 100 1.9 4.3 15.4
Kyushu No. 34 0.5 0.8 0.05
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Table 26. Cell division in xylem parenchymatous tissue

Degree of parenchy- Frequency of Degree of secondary
Variety matous cell division large parenchymatous  vascular cambium
surroundmg vessel cell division
Okinawa No 100 + + + 17. 4i3 4 + -
8 21“3 2 + +

Kyushu No. 34 +
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Iig. 29.  Changes of starch content in parenchy-
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() -~ No. of starch grains.
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Table 27.
mature tuberous root
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Morphological data on the young root and the dry matter percentage of

Dayes after planting
. 20 30 Dry matter
Variety ) o . e [
Diameter Most thickend Diameter Most thickend percentage
o[ root ~part | of root part i
Norin No. 2 | 1. 30. 16mm 7.0 cm " 7.9%£1.00mm 7. 1%2. 94cm 36 2%
Kyushu No. 34 1.6-£0. 30 10.0 “ 7.0+1.56 13.043.24 35.2
Kyushu No. 33 2.8+0. 81 6.6+1.26 9.7+£0. 40 6.61+1.79 34.9
Nakamurasaki }i 2.1%0.59 10.0 ‘ 8.3%1.02 9.9-+0. 88 33.5
Norin No. 1 l 2.240.63 7.3x2.15 i 7.6+1.31 8.6+3.03 33.3
Norin No. 3 & 1.74+0.36 5.0 1 10. 6 £0. 92 5.2£0.85 | 33.2
Kyushu No. 1 i 1.1+0.12 7.0 6.4£1.76 7.0%+2.19 32.5
Tsurunashigenji 1.6+0.23 7.5 i 8. 6+0.16 7.7+1.11 32.0
Tamayutaka 1.5%0.27 9.0 i 7.14+1.99 9.1£0.70 31.4
Kyushu No. 31 2.54+0.63 6.5+1.27 } 9. 3+0. 81 7.6-+1.31 31.2
4-33 2.840. 66 6. 3:-0.58 ‘ 11.84+1. 80 6.241.28 31.1
Kyushu No. 39 1. 6+0. 24 6.8 ‘ 9.9+1.36 6.242.10 31.0
Benisengan 2.1%£0.37 7.0%1.00 : 10. 2+0. 85 9.041. 97 30.0
Norin No. 9 2.4+0. 26 6.2%£1.03 ‘ 8.3+0.61 7.0£1.05 27.8
Okinawa No. 100 3.0%1.06 6.5+1. 88 ‘ 8.140.98 7.3+1.69 I 27.7
Shirosengan 1.940.61 8.0 10. 9£2. 40 8.0+1.39 | 271
Murasakibaru N 0.3 1.940. 36 7.0+1.44 10.74+1.23 7.6+£1.36 ‘\‘ 26.1
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Table 28.  Analysis of variance of root diamete
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r, central cylinder diametar and bark thickness

|

Source of \ Root-diameter

Central cylinder diameter

Bark-thickness

variation D.f M.s F D.f M.s F [ D.f M.s F
Variety 16 3.24 11, 57%%x | 16 3.38 10. 247%%* 16 0.012 2.00*
Error 153 0. 28 153 0.33 | 153 0. 006
note k... significant at 5%level
Hkeeenn significant at 19%level
Table 29.  Mean and standard deviation of young root
diameter, central cylinder diameter and
bark-thickness (mm)
Variety Root diameter Centra'l . Bark-thickness
cylinder diameter
Norin No. 2 1.30+£0. 49 0.67+0.15 0.3340.05
Kyushu No. 34 1.60+£0. 30 0.88:+0. 33 0.39%+0. 11
Kyushu No. 38 2.97+0.81 2.37%0.94 0.33+0.12
Nakamurasaki 2.06+0.57 1. 50+0. 61 0.3040.05
Norin No. 2 2.1840.63 1.59+0. 67 0.31+0.06
Norin No. 3 1.69+0. 36 0.98+0. 141 0.38:+0.07
Kyushu No. 1 1.1140.12 0.61+£0. 10 0.28+0.07
Tsurunashigenji 1.63+0.23 0.96+0. 22 0.36+0. 07
Tamayutaka 1.53+0. 27 0.910. 32 0.34+0.07
Kyushu No. 31 2.55:£0.63 2.01+0.65 0.2940.06
4-33 2.76 0. 66 2.0040.74 0. 40:+0. 08
Kyushu No. 39 1.6340. 24 0.98+0. 21 0.3440.06
Benisengan 2.31+0.35 1.7740. 45 0.3240.08
Norin No. 9 2.38%0.51 1.76 0. 64 0.35+0.09
Okinawa No. 100 3.01%1.06 2.48+1.06 0.30=%0.09
Shirosengan 1.8640. 60 1.24+0. 66 0.34+0.05
Murasakibaru No. 3 1.850. 36 1.29+0. 40

0.3140.07
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Fig. 30. Relationship between young root dia-

meter and the central cylinaler diameter.

DT, Z DR IR & B LT SETILY
Q OPVIEEIC L > THRFE ST A, iy, HHIE
AT, AR O g B AN 34 % £
QR L ORISR MRS b & & WBAC LT
n, /Tiﬁ”‘@f'/\éitnnf‘i:fiﬁij?oﬁ LER DT, A
20 H %K, &dhid 10 fEfRC T A ARTBO B

Table 30. Analysis of variance of structural characters of young root

No. of radially
arranged ridge in
protoxylen system

Source
of
variation

|
|
|

No. of vessels 1\

constuting
each ridge

D.f M.s ¥ D.f M.s P
| ) \

Variety | 16 2,58 5.860% 16 597 4,03
0. 44 153 0.98 |

Error [ 153

Degree of development
of parenchymatous tissue
intercalated

D.f M.s F
16 290. 35 9, gokx*
153 29.58

Fuequency of large

No. of liginified cells

No. of sieve tube

l
Source ) “ . .
¢ parenchymatous cell 1 surrounding central surrounding central

) Ot division % vessel vessel
vanation D.f M.s F | Di M.s F D.{ M.s F
Variety |16 1769 36.9%** | 16 447.6  12.9%%* \ 16 370.7 5. 10%**
Error | 183 48 153 34.6 153 72.7

Source No. of starch grains ‘ Rate of stach grains

> LO‘, in xylem parenchymatous in xylem parenchymatous

variation cell cell

. D.f M.s F D.f M.s F

Variety 16 1928 s2.77% 16 265 241

Error 153 5.9 %

note  ®F significant at 0.1% level

153

1.1
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Table 31,

Frequency distributions of «w lot of radially

arranged ridges in protoxylem svstem

Variety class interval Mean Standard

; 3 4 5 6 7 8 deviation
Norin No. 2 4 6 i 5.6 0.52
Kyushu No. 34 2 6 1 1 | 51 | 0.88
Kyushu No. 38 5 5 | 5.5 \ 0.53
Nakamurasaki 2 4 1 5.2 0.79
Norin No. 1 3 5 2 49 1 0.74
Norin No. 3 i 1 2 4 3 59  0.99
Kyushu No. 1 | 5 5 4.5 0.53
Tsurunashigeniji ! 4 6 5.6 0.52
Tamayutaka 2 7 1 5.9 0.57
Kyushu No. 31 | 1 7 1 4.8 0.79
4-33 f 1 7 2 5.1 0. 57
Kyushu No. 39 8 1 1 6.3 0.67
Benisengan 9 1 , 6.1 0.32
Norin No. 9 4 4 2 - 5.8 0.79
Okinawa No. 100 2 7 1 5.9 0.57
Shirosengan 4 5 1 5.7 0.67
Murarakibaru No. 3 1 8 1 6.0 0. 47

Table 32. Frequency distributions of a lot of vessels
constituting each radially arranged ridge

. Class interval i i Standard

Variety | 2 3 4 5 6 7 8 | Mean ‘, deviation
Norin No. 2 ‘ 1 2 7 501 | 0.68
Kyushu No. 34 . 6 1 o433 0.74
Kyushu No. 38 1 1 1 3 1 4.8 | 1.38
Nakamurasaki i 1 3 5 1 6.02 | 0.82
Norin No. 1 j 2 5 2 1 5.57 ' 0.86
Norin No. 3 ' 2 4 4 5.55 0. 80
Kyushu No. 1 4 4 2 4. 24 0.76
Tsurunashigenji 6 3 1 4.75 0. 89
Tamayutaka 4 2 3 1 5. 58 1.24
Kyushu No. 31 2 3 4 1 4. 83 0.93
4-33 6 2 2 | 6.38 1.28
Kyushu No. 39 3 4 2 1 5.58 0.89
Benisengan 3 6 1 i 6.33 0.75
Norin No. 9 | 2 4 4 | 5.67 0. 90
Okinawa No. 100 f 3 3 1 3 | 5.86 1.19
Shirosengan ‘ 2 3 3 1 1 o517 1.32
Murasakibaru No. 3 % 1 4 1 4 J 5. 31 , 0. 94
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Frequency distributions of the development-degree of the parenchymatous

tissue intercalated between the innermost vessel of protoxylem and the

central metaxylem vessel

. Class interval L Standard

Variety ] 5 10 15 20 25 30 Mean | jeviation
Norin No. 2 3 4 2 1 | 8.8 4.6
Kyushu No. 34 3 5 1 1 6.9 5.1
Kyushu No. 38 2 3 2 2 1 11. 2 6.9
Nakamurasaki 2 5 3 13.2 3.4
Norin No. 1 3 6 1 16.0 2.9
Norin No. 3 7 2 1 4.6 5.5
Kyushu No. 1 2 3 4 1 9.2 5.5
Tsurunashigenji 1 4 3 1 13.0 6.0
Tamayutaka 1 4 5 15. 6 3.3
Kyushu No. 31 ! 1 5 3 1 10. 3 4.2
4-33 3 5 2 6.6 3.7
Kyushu No. 39 ; 1 3 3 2 1 15. 8 6.1
Benisengan 2 3 { 24.4 6.6
Norin No. 9 3 1 3 3 10. 1 5.9
Okinawa No. 100 2 4 3 1 18.5 5.3
Shirosengan i 1 5 17.9 2.8
2 5 2 6 6.1

Murasakibaru No. 3

20.
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Table 34.  Frequency distributions of the division of large parenchymatous cell (%)

: Class interval | ' Sundard

Variety 10 20 30 10 50 60 ’ Mean ; deviation
Norin No. 2 \’ 2 8 14.0 | 3.1
Kyushu No. 34 [ 8 1 1 8.0 6.1
Kyushu No. 38 | 7 1 2 12.2 9.9
Nakamurasaki ‘ 1 6 2 1 | 19.6 8.0
Norin No. 1 i 9 1 ] 5.6 3.6
Norin No. 3 f 9 1 7.2 2.7
Kyushu No. 1 | 7 3 [ 8.2 ’ 7.3
Tsurunashigenji ‘ 9 1 ! 6.4 2.8
Tamayutaka | 3 4 ! 16.2 ‘ 7.5
Kyushu No. 31 1 7 2 : 11.2 7.8
4-33 ’ 6 1 1004 | 1.8
Kyushu No. 39 1 8 1 156 3.9
Benisengan 2 7 1 ‘ 34.6 | 7.2
Norin No. 9 | 1 1 2 6 39.0 9.9
Okinawa No. 100 J 2 7 1 18.2 6.1
Shirosengan | 1 1 3 4 1 39.8 10. 1
3 4 2 1 ‘ 47. 6 9.5

Murasakibaru No. 3 "

Table 35.

central metaxylem vessel

Frequency distributions of a lot of lignified cells surrounding

!
, Class interval ! Standard
Variety 10 20 30 40 50 Mean deviation

Norin No. 2 3 6 1 14.1 4.9
Kyushu No. 34 | 1 5 4 ©17.0 6.5
Kyushu No. 38 8 2 6.2 | 5.9
Nakamarasaki | 8 2 l 5.4 4.3
Norin No. 1 ! 9 1 4.6 4.1
Norin No. 3 | 1 1 4 3 1 | 275 11.3
Kyushu No. 1 f 7 3 3 8.2 4.8
Tsurunashigenji \i 6 2 2 [ 9.1 | 7.9
Tamayutaka ‘ 8 2 5.4 4.6
Kyushu No. 31 f 8 2 55 4.9
4-33 ! 7 3 L7 3.3
Kyushu No. 39 5 4 1 8.8 8.0
Benisengan i 9 1 ‘ 3.9 3.6
Norin No. 9 g 1 6 2 1 19 7.2
Okinawa No. 100 % 7 3 ‘; 4.6 | 5.4
Shirosengan J 8 2 i 5.6 I 4.3

i 1.4 2.1

Murasakibaru No. 3 10
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Table 36.

1 -

VA, UM 3o o, R H L
u\ﬁh&ﬁ LSRR 3 o X o IR R ﬁh{m}*nwxaf)
] Bl s L VTR AR A B h ZEND -
vk, MBS L DL My M LA Ry
RS RO BRTTE R A LT LA FETidien -
Fom s D LBEROMO L F AT WEH
2 BN L. FHEERTAD L, U 34 B0 30. 673
ﬁuyut/w/ﬁio%IEUmQO#mmf%
vii RIS O T A PR

MR OEE 2 TAMERME AT O ZMTDH
Z. 5 iEEAEEOHUN X D, filE 30 B RO
B A A T 2 DRI 331 2 R FAEN O TA
WVRIEL, s X ORAI T T AN e S I (T
) A IELT 10 BT e, BT A BRI
BT A D O FT ORI 30 2T, F AR
Wﬁuﬁ¢t%0f®5 5130 KOFED BB
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22K, BEILY VDT 9RTHD

—J5, MANICE LT TARRO S 286 (il
V9T A BPRLTORSR) W BT % - BT R Rk, A3 30
FmT BV TH T, WEED /L 0. 1% KEET
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Frequency distributions of a lot of sieve tube surrounding

central metaxylem vessel (in the field of 10x 10 microsopic vision)

Variety ‘ Class interval 1 Meane ‘ Star}dgrd

| 10 20 30 40 50 60 ‘ deviation
Norin No. 2 1 1 6 2 1 ‘ 20.5 10.0
Kyushu No® 34 i 2 1 3 1 1 1 1 I 30.6 19.2
Kyushu No. 38 | 1 6 3 lo17.1 4.8
Nakamurasaki | 2 4 3 1 - 18.4 9.6
Norin No. 1 | 4 4 1 1 . 14.3 8.2
Norin No. 3 ‘ 1 5 4 i 18.0 5.6
Kyushu No. 1 1 1 5 3 1 I 20.2 9.0
Tsurunashigenji ‘ 8 2 ‘ 18.1 | 8.4
Tamayutaka 5 3 1 1 23.2 10.3
Kyushu No. 31 2 5 2 1 26.2 8.3
4-33 2 5 3 16.4 7.1
Kyushu No. 39 3 6 1 i 13.8 4.7
Benisengan 8 2 9.6 2.5
Norin No. 9 5 5 11.0 4.3
Okinawa No. 100 1 5 2 2 22.1 10.6
Shirosengan ‘ 6 4 9.0 ‘ 2.7
‘ 6 4 ‘ 3.3

Murasakibaru No. 3

1
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Table 37.  Frequency distributions of a lot of starch grains in xylem parenchymatous cell

1

. Class interval ‘ | Standard
Variety Mean | .
‘ 5 10 15 20 25 i | deviation

Norin No. 2 | 2 8 L22.0 2.6
Kyushu No. 34 ‘ 4 6 C20.8 2.7
Kyushu No. 38 ‘ 7 3 L1450 2.5
Nakamurasaki 2 { 4 C 189 : 3.7
Norin No. 1 ‘ 1 6 3 187 2.6
Norin No. 3 ! 1 5 [ | 20.0 2.9
Kyushu No. 1 | 7 3 . 145 2.7
Tsurunashigenji | 4 6 L15.7 2.1
Tamayutaka ‘ 3 7 L1164 2.0
Kyushu No. 31 | 6 1 o 19.2 2.5
4-33 : 2 7 1 | o127 22
Kyushu No. 39 3 6 1 12.3 2.4
Benisengan 5 5 10. 6 1.9
Norin No. 9 5 5 10.9 2.4
Okinawa No. 100 3 7 1.3 | 1.8
Shirosengan 9 1 7.9 1.5
Murasakibaru No. 3 8 2 8.8 | 1.

Table 33.  Frequeny distributions of the rate of starch grains to xvlem parenchymatous cell-size

. ‘ Class interval Standard
Variety ‘ 2 1 6 8 10 . Mean deviation
Norin No. 2 i 6 4 ‘ 8.3 0.7
Kyushu No. 34 | 1 8 1 7.7 1.1
Kyushu No. 338 6 4 8.1 1.1
Nakamurasaki ; 1 6 3 8.0 1.1
Norin No. 1 9 1 7.6 0.7
Norin No. 3 1 3 6 8.4 | 1.2
Kyushu No. 1 2 8 8.8 | 0.5
Tsurunashigeniji 3 7 7.0 1.1
Tamayutaka 5 5 6.4 0.7
Kyushu No. 31 4 6 6.5 | 0.9
4-33 1 1 2 7.1 | 14
Kyushu No. 39 4 5 1 6.8 | 1.5
Benisengan 5 5 6.6 | 1.2
Norin No. 9 5 5 1.7 0.8
Okinawa No. 100 2 8 4.9 0.6
Shirosengan 2 7 1 3.3 0.9
Murasakibaru No. 3 2 4 4 3.9 1.4
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Table 39.

i

Correlation coefficients between structural characters of young

root and the root diameter and the dry matter percentage of

mature tuberous root

Structural characters i
of young root

Diameter of central cylinder ‘ 0.

Diameter of
| root (20 dayes
1 after planting)

976%*% | 0.

Dry matter

Diameter of \
percentage of ma-

root(30 dayes
after planting) | ture tuberous root

—0. 289

337
| ;
No. of radially arranged ridge 0. 000 0. 390 | —0. 424
No. of vessel constituting each ridge 0. 432 ; 0.560%* —0. 484%*
| :
Degree of development of 1 "
intercalating parenchyma ) 0.122 | 0.145 | —0. 587
Frequency of the division of large 3
parenchymatous cell 0.119 0.374 —0. 769***
No. of sieve tube surrounding wx "
central metaxylem —0.112 ! —0. 569 : 0. 566
No. of vessels surrounding . 1 1 )
central melaxylem vessel —0. 261 : —0.051 0.331
No. of starch grains in xylem | _ -
parenchymatous cell —0. 299 —0.472 0. 8577
Rate of stach grains
—0. 297 —0. 353 0. 912%**

in xylem parenchymatous cell

*--significant at 5% level
#%---significant at 1% level
wxk--significant at 0.1% level
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Varieties or lines used for observations

52 [ oy
Table 40.
]
(m.)up of N(?. of Name
line ‘ line

1 | FV62-41
2 S. 21-102
3 1. 95-193
4 Taino No.57(T-57
5 ‘ S. 912-82

I 6 | S 103-144
7 ‘ Kyushu No. 58
8 Koganesengan(Kogane)
9 | Okinawa No. 100(0-100)
10 ‘ Norin No.7 (N-7)
11 l L-4-5
12 l Kyukei 17-3028
13 ‘ Kyushu No. 38
14 | Kyushu No. 48
15 \ L. 215-95
16 1. 121-96
17 | S. 138-179

i 18 Kyukei 14-54
19 S. 106-50
20 Kyvukei 17-2053
21 - Kyukei 17-2059
22 - Kyukei 17-3104
23 l Kyukei 17-3106
24 S. 214-342
25 S. 392-14
26 S. 392-26
27 1. 391-17

mm 28 1. 391-20
29 S. 24-163
30 S. 24-365
31 S. 395-10
32 S. 395-115
33 S. 395-134

|
|
|

N E A ORI MEE LT, BIBNCL X
5L DTHA.

E28 EBRMHESLIUERTE

1. BERGRE - SRR BN G SN RS
BT HEE S RIS TARGET AR (B
F4) &, FARROFEM L LTEA S R EMN
e BN T, Bk BRI a ey vIR
E YRR BT A At 33 R E S FE T,
KR A0 T E D TH D

2. BEEED ORNE a 40 HiNE T v £ = 7 15k,
SRR 2. 2kg, A v 1. 8kg, HERR 75ke 2 ol
FLUTHML, MEEE70em, LR 20em & L,

F0

50 1

Inbreeding 1 . .
.. Source of origin
-coefficient
Seed from Brazil

Santo Amaro X Yacaret

Kanto No. 48 x LM-17

Formasa variety

N. 7-1095x I.-4-5

[.-4-5 % white star

Kanto No.48 x LM-17

(T. No.3x Kyushu No.13)x [.-4-5
Shichifuku x Choshu
Yoshida X Okinawa No. 100

U. S. A. variety

Mulama X No.226

oo OO

o

[= N ol o el

. Kakei 3-96% Kanto No. 11
05 | ” X ”
06 © 1. 942-10x Kyushu No. 34
Kyushu No.38 x 1.95-57
Tsukumoaka X Kakei 17-120
Kyushu No.34 x Kurakei 7-1290

cooooo20202
—
(o>}

22 | 7 x Kanto No. 45
25 1 S.106-50x L12-112
25 ” X Vi
25 .~ S.103-126xS.103—144
25 ‘ V X V4
0.27 1. 101-99 x 1.101-109
0.28 . Capelax Kanto No. 48
0.28 | » X ”
0.29 I 1.121-96x1.121-82
0.29 | v X V3
0.31 H.7-1095 % L.-4-5
0.31 | v X ”
0.38 “ Kyushu No.34 x Kanto No.45
0.38 | ” X ”
0, 38 i ” X ”

% 3fOAHTE LT, 1966 F 6 9 RICRME L 7.
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Table 41 Analysis of the variance of young tuberous root-diameter and dry matter
percentage of the root and dry matter percentage of mature tuberous root
Source Diameter of youmg Dry matter Dry matter
‘ tuberous root percentage of young percentage of mature
' 0. tuherous root tuberous root
variation Df M.s F D.f M.s F D.f M.s F
Line 32 273.5 227. 9** 32 68. 4 23. 6** 29 159. 0 16, 9**
Error 283 1.2 283 2.9 266 9.4
note +%-.-significant at 1% level
Table 42, Frequency distributions of young tuberous root diameter (mm)
Group class interval
of
lines 9 11 13 15 17 19 21 23 25 27
I 1 3 5 1 2%
I 1 5 1 2 1 1**
m 2 2 4 2
note *: Koganesengan, Okinawa No. 100
xx: Kyukei 17-2053
Table 43. Frequency distributions of dry matter percentage of tuberous root both at
early and late growing periods
Growing Group Class interval
. of
period line 14 17 20 23 26 29 32 35 38
i 2 3 6 1
Early il 2 2 7
mn 1 5 3 1
I 3 2 3 2 2
Late I 5 2 3
i i 1

Do
—
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Table 44.  Analysis of variance of structural characters of young tuberous root

Source of Thickness of bark Rate of bark ! Sieve tube dimensions in bark
variation D.f M. F. D.f M.s F. ) D.f M.s F.
Line 32 0. 66 33. 0** 32 45.1 15. 6% ! 32 29.7 8. 0**
Error 283 0.02 283 2.9 283 3.7

. ' Rate of sieve tube dimensions
Source of

e in bark

variation D M.s F.

Line 32 33.8 8. 5%*
283 4.0

Error

Sieve tube dimensions in

Dl
32

| 283

Rate of sieve tube dimensions

xylem tissue in xylem tissue

M.s F. D.t M.s F.
293.7  106. 8%* 32 24.0 16. 0**
283 1.5

27.5

Rate of vessel dimensions
Source of ) .
ariation in xylem tissue
vana D.f M.s F.
Line ; 32 1.93 24, 1F*
Error 1 283 0. 08
note  ksk-e+se- Significant at 19 level

D, BERRHEOYRHEOMBHELE L, Wb
FIRHEERED DI D. RN EOL
RoOBEL X DICHCERT 5 0o, koA
PO BER A il DR DO RANTAL I3
FMBES LKA LTt &, H AN LI E3HD

r5TH%.
i OB X

45 RILF L DOIE X DRMOFHMHO BR A ix L
LDTHHH, H45 K THBMIL X 5, RAREHEIC
ERELRD B, Teds, BUTOE AL, ]
FETid S 21—102(1. 6 mm), Hpil)7 5 (1. 5mm), S
55 (1. 4mm), fH 58 5 (1.5mm), Fv62—41(1.5
mm), 195—193(1. 5mm), I RE-Cit H 17—2053(1.

Size of parenchymatous cell

D.f

32

283

Frequncy of the division of

in xylem tissue large parenchymatous cell

M F. D.f M.s F.
3659 326, 7** 32 3832 155. 8**
283 24.6

11.2

6mm), S106—50(1.4mm), [IF-TiL S 392—26(1.4
mm), S 214—342(1.8mm) TH»te. Fi, Ko
VR, T BT A ST (0. 8mm), JLR 17—
3028 (0.9mm), [&—Tix, 1121—96(0.8mm), 1215
—95(1.0mm) T&H », MEFTIL, S 24—163(0.8mm)
1391—20(0.9mm) <& - fz.
Fe il

46 BRI IBED R PHHOBER AR LI LD
THLH, H546 KT Bave LS, FHHEEHICA
JE LR Bt Tods, KR OEREL BT
LE S 21—102(11.1%), 195—193 (12.7%), U BECit
A 173106 (11.1%), W Tik S 395—10 (14. 8
%), S 214—312(13.2%) K ETH Y, E KR D

00

ii

Table 45. Frequency distributions of bark-thickness (imm)
G ‘1 Class interval
roup of fine 0.8 09 1.0 1.1 1.2 1.3 1.4 15 1.6 L7 18
I 1 1 3 1 1 4 1
I 1 1 2 2 3 1 1
JII§ 1 1 1 4 1 1 1
Table 46, Frequency dstributions of bark-rate (%)
G f; class interval
rroup ot ine 6 7 & 9 10 11 12 13 14 15
I 1 4 1 1 3 1 1
I | 1 1 4 1 3 1
I i 1 1 2 2 2 1 1
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Table 47. Frequency distributions of sieve-tube dimensions of bark

G ot class interval*
roup of lines

4 5 6 7 8 9 10 11 12 13
I 1 2 3 6
I 1 3 3 2 2
1l 1 3 5
note * -1 umite=0. 005 mm?
ISRl s, L BETIE AN 55 5 (5.5%), Thall 55 A8 R EM T BT 1B R 00 TRV B 00 4L B A
(6.1%), WETEHFR 172053 (6.7%), WAFTLL RLICLDTH DL, A8 ELDW Hiak 51,
$24—163(6.9%) T &THh 1. SABERIC ERE A . Tk, OB E IR B A D
il HT o B A IR VR, L RETIE S 912—82 (6.7 %), EHREE
Y AT KRBT O BB E R O B IO A Y Ao (6.7%),L—4—5(6.7%), L% 17—3028 (7.7%),
L-LDTHhHb. IHECir S 138—179(6.9% ), 1215—95(6.5%), 1l
5 A7 RS ZAUE, LB i I RO b il A PETiE S 24—163(7.7%) THH, i, EVRMIL,
Bk DB K E T | BB E TS0, F DO [ Bk S 21—102 (3. 2%), N ETii /L% 17—3104
K WD BHUS DT, BB L 5 RELED D (3.2%), Wiy 1391—17(2.7%) le&ThH-1c.
Fufcus, FofS L, JAHRE0 O 1 HEO ARSI v R oo B 1 R
oo el o@e I, WAL O BOBER IO K L 49 KULARL OB IR O B S E il D AW A 1%
AL BN D D D Tede, BT OB Lizdoch b, Ji49 Ao Xiug, FRomgmiio
B O AT % Ffitk, [RECIRPhRLY 9 (9.5M L, 1 KE T B 286, I LRSS EhTw
HAZEY 0,005, DL RER), BERKLY(9.5), L—1 LS, FOND L OFRMIT O TIERMER TR
—5(9.6), JLB17—3028(9.6), LRECTILILA 1T—3 L. e BARTOE KL & Ik & fe R/,
106(9.0), S 138—175(10.5), S 106—50(9.3), & PREOE LY (70.1{H L, 1 H(0.005mm2, IR
17—2059(10.6), WHETLE S 214—342(13.0) 7o & C FEE), JLR 17—3028 (82.8), KLU NEED S24—36
B, N BB TR TIEBEST .8), TEET 5(127.2) TH O, HEODICRMIE TFEDOERE ST
VEJLR 17—3104(5.8), WHECIL 1391—17(4. 1) 7 & bR (22.7), S912—82(25.7), S103—1414(29.9), b
TH o Lt MEED 1391—17(28. 2), S395—10(27.8), S
v B ERE R 392—26(25. 1) 75 £ Td > 7.

Table 48, Frequencey distributions of the rate of sieve-tube dimensions of bark

N - Class interval
Group of lines ¢ ‘

3 4 ) 6 7 3
| 2 5 1 1
Il 3 2 2 3 1
I ! 0 { 3 1 1
. |
Table 49.  Frequency distributions of sieve-tube dimensions in xylem tissue
Gr [ Tines Class interval
Zroup Ob fes 20 30 10 50 60 70 80 90 100 110%
I 3 3 i 1 1
Il 5 1 2
il 3 1 2 2 1

note % -1 umite =0, 005 mm?



L vl SO R - - c/\,*’} BRE ) & OB 4 ,,H. ke 57
Table 50.  Frequency distributions of the rate of sieve-tube dimensions in
xylem tissue (%3)
o Class interval
Gr of lines 1
roup 1nes ; 2 3 1 F) 6 7 8
I 3 1
1 '
I 1 2 1 1
Table 51.  Frequency distributions of vessel-dimensions in periphery part of xylem tissue (%)
Group of lines i Class interval
P ' ! 1.0 1.3 1.6 L9 21 24 27 3.0 3.3
I | 1 5 2 1
I 1 6 2 1 1
It 1 1 4 2 2
Table 52.  Frequency distributions of the size of parenchymatous cell in xylem tissue
Groun of lines Class interval*
¥
P 12 14 16 18 20 22 24 26 28 30 32
. l . i e
| | 2 3 2
I | 1 3 2 1 2 1 1
i
| 3 5
note * ---1 umite=0. 0005 mm?
Vi RO RS EER JLA 17—3106(2. 0 "/) JLA 17—2059(3.0 %), &

3 50 FULA B B AR O RHOE B O LR
FLicboThn., #5550 Kk, IO LR
o, EEHREERS L CE L~ 2R EERT Y
L%, FOMOFRMCoWTIE, T8, I#, WHO
Wiz, 7 bIi e & < I B o CERE HRER
DENS TR L L I BN DD 2 A Tads,
A B E AN &AM, IRk
(3.9%), L% 17—3028(4.94), ML CiE S24—365
(7.4 %), 1391—20(5.5%) THH, T, K FHik

ik, TETIREEST S (1.7%), Uil55%5(1.3%),
PEETE (1.4 %) 70 &, TBE TR 17—2053(2.0

2%y, MBECI1S392—26(1.7%) Is&TH 1.

vii *ll[@ﬁﬂtfé@ﬁﬁ:[ﬁﬁﬂé‘

51 FEAR RO I 5 AT T BEER O R
DUERKRLILDTHS.

51 A Xy, EWEER 2 TR AR T
PR 1R, E 1, BURMAS LB IO LHCERT
L RHEEENTHABD, FOMORMICOVTIL,
1, I, DB, EEREE &R T h
w5 I B BN D bbb, ks, EETHEFE
ERHE, IBETIR195—193 (2.2%), N#fTik

T S 24—365(2.29%), S395—10(2.2%) TH D,
¥, 1&L\¥~éffu;tﬂm‘='c~uﬂd~i~l 385 (0.9%), W
Tl 1391—17(0.7 %) TH - 12,
KD FMEDO K X X

#1552 RIIRFOFTMIO RE XOFK M I HOLE
BARLILDTHD.

viii

sz iut, TEANCE R BRI K E
VSREES 2 Rk D, TEHI/DIWHRH SO REVHR

i E RIS WERARLTV 5,
il Bl h 3.
iy,

mm2,

1 B S D A
ok, RFMAar K-
Leid bl ri 'y (319 (AL, 1 H{L0.0005
BAFIER), #bkly (30.8), UHEFCIIAFR 17
—2053(29.6), FF17—2059(26.9) ie & THbH, *
fo, X VARMIE,  TEETIE L—4—5014. 1D, Sk
17—3028(15. 4), TAFCiXS188—179(12.4), WMAFT
1% S 24—365(15. 4), S 395—10(15. 1), 1 391—20(15. 6)
LETH T,
AR KB F a7 24 JFEE
5 53 KA D KB FAM i 43 2 o0 I D R
flio it mLicb D THhH b,
0153 M Xhud, 1 BR

ix

VLRI o) Ao g
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Table 53,

W -

Frequency distributions of the division of parenchymatous
cell in xylem tissue (%)

Group of lines

) 8
I j 1 4
I 1 1 5 2
i} [ 3 2

DELICEHOCRHS G ERTE Y, i, BLTIEF
BEOME X D KRBT HOTEHE O Flfi 2
LA Tk, R KEVZMAH 2O E\ R
Mk TR CIL BB 57 57(29.1 %), il 5 (25.0 %),
B LE23.4%), LR 17—3028(25.1%) it & Th

D, Fio, FEOEGHBHIL, |EETIES103—144
@6%L;MH%D(6LO,H¥fun%M—M

(4.1 %), S106—50(7.3 %), JLF% 17—3104(7.0 %),
I3 cix, 1391~17(7.0%), S392—26(5.6 %),
1391—20(6.6 %) i & Th -7z

PAED & <, AR O SR o (kS 1
BHIC L > TEL L BILDD, ERFERORIMNC LS
FERIILT LSBT »7e 1088, b, |
FLOI, INOHCEERERD &SV RHICC Y
<, FfoI#foduc, 13 XOMEE X b ARRMKS
HOPEDEWRHNCR L BOb I HRIETH
5.

3 YMBOEMELEOIM L HRBORKIZE
BROVICTARERERLOBE
PRI D ShIRAR D JL KA S E D451 & gl oIl
KEEB LOTARGHREOBERA NS4 7
B, BAMRO MG AT, SR ORI
HEYMRDBER S IO R & o MBI REL ko

11

Class interval
14 17 20 23 26 29

B = D

oo TORRIIE 4RI LTURTER I THS.

BOAKLDOW LML L 5, MO EEE KT
DIEXI R IORHOFMBEO KX X L ORI EH i
LB H D, 0 LIMIBO KD REFISFRM
W BLT, BOEEL, RO FMESIK X
SEHRLT S, ¥, BIROERE K E O
XA ERADHBND D, SRR OIBRD BiFicR
MU SRR D E T 5 RO E X DEIE VN
ZERRLTWA

BEDZEL, $YRIROHAMELEDOFICIT, SR
RONEREE S LOTAMEGHR & FHIBR LY R
WELDHD.

TIT, SRIROMBETLE & SRR OBERE LU
TR L CHETIRFEONMARIC X 5T, BIROIEA
PHCBIT 2 M AN E - & Rl Z T BT
TR IUBK IS LR E OIS ED X 5 e
D LIS A HEE L.

i HIDEX LB OE R

H 32 UL IO X & RO ER
HMONHERLILLDTH S,

32 LU 54 B BB X 5T, AL
DIEKRD Bhf7e S, LT, JECkle L > T
L0, MR TR S Ol EER s B Te D B 1
IZAZE L, MR PES OB R SR O i JEE I

BT 5%

Table 54.  Correlation coefficients between the structural characters of young tuberous
root and the diameter and dry matter percentage of the root
Structural character Diameter ’ Dry matter
percentage
Bark-thickness 0. 501** 1 0.010
Bark-rate —0.651%% | 0.189
Sieve tube dimensons in bark 0.292 —0.375*
Rate of sieve tube dimensions in bark —0.183 —0.301
Sieve tube dimensions in xyvlem tissue 0.262 ~0. 215
Rate of sieve tube dimensions in sylem tissue —{.339 —0.049
Vessel dimensions —0. 200 | —0.033
Size of parenchymatous cell in xylem tissue ‘ 0.508** | —0.083
Frequency of the division 1agf pdrenchvmatous cell | 0. 270 | —0. 562%*

Hevaons swmhcant at /leve]
Hkenenns significant at 19 level

note
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Fig. 32, Distribution of lines in relation to young
tuberous root diameter and bark-thick-
ness.

() --- inbreeding coefficient 0,
/\ -+ inbreeding coefficient 0.01~0.25,
X --- inbreeding coefficient > 0.25.

NECWWHTH D, =320 v 4 PRI ST
WA b o2y, B Ltk LT
mLTkmh;Lﬁ%ﬁﬂ@inmo)owﬂﬂ%AHD@
e, L% 17-2053 GIEASAREL0. 25) Lh il r i i
\%ﬂkﬁbfvéﬂ,ﬁﬁﬁhﬁ.%uk@mﬂ
(XEDOZIE 2 O & 5 T RHISAFEE T, & Dk
ML OBV S KD 5.

i R & R D
533 UL R TR & G
SRR LICLDTH S
533 Wi LUVESAE D BB X 5T, AR
LY O E AOHIBE L, PR OBEENKR
SRR BEL TN VS, TR, =
Fo v NV de X OSSR 172053 o Kk nl R s
O s RSO L, BTRR OB g R O
HVRTH A, ERHE @G TR (XED X 2oL
5 7o B TEAER T, % DRMIL B OE RV

BEIRE BT 5 RO

TRBRNKE L, o, LT, RO TS

LT D.
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Fig. 33. Distribution of lines in relation to the
young tuberous root diameter and the
bark-rate.

(O --- inbreeding coefficient 0,
/\ -+ inbreeding coefficient 0.01~0.25
% -+« inbreeding coefficient > 0.25,

il RoOFMEOKE X LB OFEE

3K ATOFMO K E X & SR OEEE
LB A RO it R L D TH A, F 34 ¥4

SOV 54 KB BTk 5, Ko F4lao K
XX LGB O E I ORBIA AL, BELTHM
A D AP AL MR R E 03, VikRE S, =
HareY v, %k 17-2053 13 & DGR X D ieh
BT LGB L, o Rt~ s LMl K
X U THIROERNEKICKRTH S,

Fi, KGR FRCALE L, SO
BERITE Ik X ke, MR E .
AT R DA ARBUC X B R BE D R DA Z
O TR (O X TR (AHD) ORMD P,
AW K& B LT 4 L OBRR-L Y DTl

AT D 2~ 3 DRMADHA,  MEE OXHED (M
Rassbesnhx &, Fo X5 iRk icv. ek, &
ST, BTAMSIRE 2 & v VIR R B
e h it LIS LTl Y, MV IWIC)
WOTHBOIRALBIFLRHTHDLI &, LU=
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Size of parenchymatous cell

( Lunite = (. 0005 mm?

Distribution of lines in relation to young
tuberous root diameter and parenchy-
matous cell size in xylem tissue.

(O --- inbreeding coefficient 0,

/\ +-- inbreeding coefficient 0.01~0.25
X -+ inbreeding coefficient > 0.25.

= 0. 375%
y=22.97- 0.51 x
A
o
o7 157
2 4 6 8 10 12

Fig. 35.

Sieve tube dimensions in bark (1 unite==0. 005mm?
Distribution of lines concerning the dry
matter percentage of young tuberous
root and the rate of sieve tube dimen
sions in the bark.

QO --- inbreeding coefficient 0,

A\ -+ inbreeding coeffuient 0.01~0.25,
X -+ inbreeding cvefficient > (. 25

KAy YDODRFHOETH N2>, %L DETAE
RRERD BEA L 7o 7oK EFEA B L—4 —5 O
fanyvih Xus o L R EHRTH D,

iv DB TR & SR O

45 35 K RO BB R & SR D w4 K & B

THRMDN AR LIc L OTHS., FIH KB IV
BoaENBY B X 51T, KOS HR & &Y

KEZADHBRR L. RSB RSO R
WHERAVN S OHIESED B s as, BB X 5
RIGTGED B, Tots, WEEE B3 2 Okt g
MHLCHENIC TS L, BSOS RS AT
VAR TR . F 2, B LR B o B
TRV T o & g UTH A0S, R, &
E, B LSO LT 5.

VORI D KRBy Mo BE L SR O
a3 36 KUk, ShERR DR & AR o AR
HEETDRHEDO N R LI DTH 5.

(=
S
X
A ~
X A
“ 2 %‘30\ A r U et
- - vozLo o s
E b RN N
- O
Y A
I
5 1 15 20 25 30
Frequeney of large parenchymatons cell division (% -
Fig. 36. Distribution of lines in relation to the

dry matter percentage of young tuberous
root and the frequency of the division
of large parenchymatous cell in the
xylem tissue.

(O --- inbreeding coefficient 0,

A\ -+ inbreeding coefficient 0.01~0.25
X --- inbreeding coefficient > 0.25.

4536 ks KOV 54 B BWI B & 1S, il
DA & RO KB FANa 5 B0 Y & 13 £ DAHEY
AR L, WEMERDN SRR KRB M /B o B 7
BICNMEA D 2 D RIS ME L,
REVFMNHOBE S\ TH b, lGHERHD
TRICHH LT 5. i, BHRESRREGD -
oA U, KRR BB L2, B
LIy s A A & by, SEACH 3
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EOCIEE (AR BIOIEE (XHD R S
SO DE L DRI,

Lh o RAEHTIE, IMRE SR JORKLE
7o & OEHME LT, BRIRIGERZRRA,
XD LT, i +< (F32RD, RO
MEEL VI (B RD. Fre, —RIRIRBORM
DOABFAR TRV S < (B3R, REFA
HaNBoEEN VI (36 ). Tibh, 2
BRI N ERRKICT RSN DGR BAIE,
—RIGHE, 35 X O — KRR RO AR TBR A I
V% MR A EUEMED MR A (> T B

4 HMBOBEMELEOMELBEREL ORF
Lo, ilins, Bkts, arrerry
o & O & IR & DRI SRR O MMGE
WEOEMCERNED DI DA, 0O X5 RERN
VEIAELC X APEEE > LGB T O+ 2fhic X
STRBLELDTHIENE S EH LT TIH
¥, SRR O MRS E O MIEE & F 32 R B E DOHIBE
TR, KGO HERTS BARED (37
€ r = 0.370) 45 5 /M GRD B M- AR
EB L BRI~ Tz, 6T, ZHBDERRMD
EVENER AN & R DUy, B DS WL
EBEFO A2 EDORC LB L OTHRL, EEDOL)
Bl REVCEHEIRD.

i BERRM & EEUEME & O BRARLK

VEAR A D W AR HLESGE T E O R I BIACRL & 9 Hk
LI o TEBINEHEETHEINE S EHLMNIC
THI, ¥, AR E T OHEME & O kB
FA TR L EGE LI X > THE L. 5%

Table 55.
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Fig. 37. Correlation between the rate of sieve

tube dimensions in xylem tissue and the
inbreeding coefficient.

i, ERE RO T EHERECR T A kR
$wy, FRENOFERFEEA R TRHABOER L HE
TEESIR LD TH . 55K BHIDA T X
547, HAEdEGL LRSS A M 18R A D AR B & e
STk, Lk, HEERHE OIKEL < TR ER
¥ir0.25 Lk Th B, HH, B ML o
KRB HERELE T T B0Y, R & OER%
FRITITEA L 0.25 AT T, WEFER, #MLT &
PG Y 0B, FRAEMMETIE L—4—5, Tk
Ty, Tu2"ZERLREA L LTHER S AVBRT
WHDRRDLID.

i RO BT 5 0 % R Bt

Frequency distributions of coefficient of the relationship between the line used

for observation and their ancestral varieties

Ancestral Coefficient of relationship Total number
variety 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 | of line
. Tsurunashigenji } 3 5 9 1 18
! Yoshida 9 4 5 3 1 22
Shichifuku i 6 3 9 4 2 1 25
Internal Shichifuku-298 3 ‘ 5
variety Choshu 11 4 5 1 1 22
: Genki 6 7 2 15
Bentkawa 7 8 13
Nago-oranda . 13
Kurakawa 13 13
Foreign [-4-5 | 4 3 7 14
variety ; v
Related Ty ‘ 3

species
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Table 56, Correlation coefficient between structural characters of young tuberous root and

coefficient of the relationship to their ancestral varieties

Ancestral variety Thickness of bark Rate of bark Sieve 1;:]})%:1?]9““0“5
Tsurunashigeniji 0.328 0.121 ‘ 0.275
Yoshida —-0.375 —0. 286 ‘ 0. 048
Shichifuku —0.479* —0.184 —0. 265
Choshu —0.545* -0.377 ‘ —0.039
L-4-5 —0.015 0.801%* | 0.267
Tu 0.752 0.333 0. 813*

L " o Rate of sieve tube Sieve tube dimensions in |Rate of sieve tube dimensions

Ancestral variety w dimensions in bark xylem tissue in xylem tissue
Tsurunashigenii | —0.030 ‘ 0.046 | 0.017
Yoshida 0. 386 0.594%* 0. 206
Shichifaku 0.149 0.275 0. 455*
Choshu 0. 457* 0.327 0.313
[.-4-5 1 —0.417 0.216 —0. 480
T —0.028 0.214 0.579

Ancestral varicty - Rate of vessel dimensions | Sizeiol' parenchymatous | Frequency of large

LD vAnety in xylem tisse i cell in xylem tissue i parenchymatous cell diuision
Tsurunashigenji —0.030 —0.278 —0.244
Yoshida —0. 246 0.421 0. 721**
Shichifuku -—0.091 0. 512%* 0. 693%*
Choshu —0.212 0. 545** 0. 737**
L-4-5 i 0.523 —0.130 0. 446
T | 0. 669 0. 723%* 0. 446
note  *---significant at 5% level
*%---significant at 1% level
ARSI D AT DR & D Y 5 Db b

AR D IRIR D A E 2 L SR DB 2
EDBES T TOAna Wb 5100, BRFED
IR MBEHETEO NER L, Fh bR 0 & 4%
RIS 3 2 MARRREE & o B2 HHBI 35 X O HARS
FRBUC X o THRE Lic, MEEELESEHO AN
Lo THE L. 556 Fi2% R GBRIR O kL
WEONENE L FDOFMD L E MR 53%
FRRB & DHBABIGRA R LI2L DTH B, 7o, h
L OHBIBIRD R THREND 5\ XM L oico
W, 57 38 AT IS IR & R L 7.

# 56 BB LOF 38 K LIS A e X 5 ICHERTAS
AMDE MO S &, HEMNETH 5Lt O
VIR BRI E DOCIE 5 SR ETE B ADH
BEBGLRY S D, BROIEX ik -Efks L O & o i
BICRSR T DI~ T, 5+ e BHFN 5 hhi 2
Do ZHIZXKL, G356 KB IO 39 HA S50 e
L0, BEECEIO Tulo oL Tl ETIE e
PIEOHIBEL B b, EZRHTIE B . R e
D MBI GRA IS 212 5E - THIBAIE L 7o 2 s

DOE, EEBICHAORNLSHASN I L 51,
BT ARMD I & L— 14— 5250 2 3R 5 5%
EDORICUEEERICOMBERS H, L—1—5 ko
WEBAGRANEIN T 21298 » TR BH O KR L 5 L fe
LN H 5.

FIC, FSRBLIOCE A RNSLELAL L 512,
IR OMEER L Tu 535 TE R & O HBIERK
WHEREDHARL, IR Tu & o mEEG
ZHINT L0 T, EHOMEmRE LT 5.

[FERZH 56 BB L OHE 2K B B e X 517,
ALBEHRAAD B IO RS HERER &, HL R RN
DATHARE L ORIC L BB IEDHBEN D b, FAFR
D B it A T R X B & o iR RN+ 2
V> TE L TR BN D v db 5.

72, 56 KB XU A3 KA B S X 517,
IO RBOBERER &, A SHH I 545
MR & DHBIERBL LR S EOERR L, AR
MDA BEREER L & O IMBRAE < 7o 216t
> THMNT 2 BELRD R,
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Fig. 38. Relationship between the bark thickness
in inbred lines and the relationship coe-
fficient of the lines to their ancestral
variety Choshu,
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Fig. 39. Relationship between the bark thickness

in inbred lines and the relationship coe-
fficient of the lines to their ancestral
variety Tsurunashigeniji.
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Fig. 40. Relationship between the bark rate in
inbred lines and the relationship coeffs-
cient of the lines to their ancestral va-
riety L-4-5.
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Fig. 43. Relationship between the sieve tube

dimensions in xylem tissue in inbred
lines and the relationship coefficient of
the lines to their ancestral voriety Yoshida.
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Table 57.

Varieties or lines used for observations

Group of lines

Sweet potato ‘variety

Sweel potato line
selected for high
starch cantent

I trifida line

Interspecific

hybrid Fy line

By line**

B2 line**

(Bi x BY) line

note * LM-17---(L-4-5%x Tp)

bl pt pd b bd e b b et et

Db bt et et e e

Name

Norin No. 2 (N~2)
Okinawa No. 100 (0-100)
Tamayutaka

Kyushu No. 34 (K 34)
Kyushu No. 38

Kanto No. 48

L-45

Kyuket 14-54
S. 106-152
S. 106- 464
S. 106-598
S. 106-331

T;
,l‘(i
,l‘l 1
The
Tha
Tao

Thioo

Kyukei 15-2120
Kyukei 15-2164
I. 15-163

. 15-145

. 116--132

. 116-139

. 117-81

b kB

9!
95-193
. 95-206

L 95-214

[ B |
~1

-5
-1

Yol

«

Pt pmed e

. 120-22
. 120-150
.121-47
L121-71
121-82
. 121-85
.121-98
125-3

. 125-36
L 125-47

.127-6
.127-11
L 127-65
. 127-87
. 128-67
. 128-182
. 128-185

**  By---(sweet potato variety X Fi hybrid) line

B+ (sweet potato vari

ety X By) line

Source of origin

Introduce {from U.S.A.

Kyushu No. 34 x Kurakei 7-1290
Kvushu No. 34 x Kanto No., 45

V4 X V4
Vs X V4
V4 X V4

Introduce from Mexo
7
77
”
”
”

7

Kanto No. 48 x T

124 X 7

” X 7

4 X 7
Kyushu No. 34 x T00

e ”

V4 4

Kanto No. 48 x LM - 17*

V4 X V4
/4 X V4
” X ”

Kyvushu No. 38 x 1. 95-193

” ” ”
Kyushu No. 38 x 1. 95-57
” X ”
174 X /4
” X ”
7 x V4
1. 95-193 x Kyushu No. 38
7 ”
” ”

I 95-57 x I. 95--206

” X ”
7 X ”
V4 X ”
1. 95-206 x I. 95-57
V4 4
” v
- . .
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Table 58,

1

Frequency distributions of the diameter of voung tuberous root (mm)

Class interval

Group of line

2 1 6

Sweet potato variety 1

Sweet potato _line 1 1

selected for high starch content

L trifida line 7

Interspecific hybrid Fy line 2

B line 1 1

B: line 1 1

(B x By) line 1 1 5
HhH. 468 Kb baie ko, L trifida 3

HOFHL W4 mm LUFCH - T, ZO R
ELTHRT BIEN AR E, MERAELT 7o, &
FUCRL, H U x & Lowifida & o FERHERS —(0R
e (F) i, BB EE” 14 ~14 mm OFIIT /A0
L, HL x WMoBROFIRO M & I FW U Th b,
FRRTHERE A — (RO SR O I ARE NI L x ik
CHEBI T EARLT LS, Fie, LA F
He (B 2 10 LRALHA (B) 4, FHERS —fR
e FEBEORTEONAG AR LTS, L & A
~D 10 FASRRA ORI & B BAHH (B xBr)
Tk, AR OMREIMERRMATE L 0 RV VR
Mg, Zhuk, EREEONRE RTHER T
WinkEZbBRB. —H, HL x OETARRIGRH
DT}, YERBOIEKAEEST L 2 SfCH Bigw
FHLFELT B,

i AFERPOMBE DGR
BEOTAHEERYRTIRE L LT, B0
KA PELic. ERFLOE TR X 51, Fohivy
W Ehiclo BB RIAOMBOZRILINCE 2 7%
o fo EERREIC B LT, 2B - RfAR LT
RRENMEZR R LA, FiRE DR O S EOMEA
LR E BB - e DT, ZDOREEFILA R
HOWMRD T AN EHFRDOHMH efiliz R+ E L

o

[SCRE = W]

' No. of ‘ Standard
. . i Mean | o

10 12 14 16 lines | deviation
11 1 7 } 99] 3.39
1 5 88 | 150
7 3.0 ! 0. 82
3 7 8.6 | 3.95
1 4 8.0 ‘ 3.16
1 9 9.7 2.29
7 6.1 | 157

THRTe XL D&M S b, AR OBR DO
ROBERIIESOFRTER D TH B, Inds, L
trifida (XA TR 5 4%, EHRYMET
D DT T MR R B Teds - e O TIEE R K
WD,

59 KB B X 5, L trifida EHL 5 &
O — R FH (FO, B3 LU ZOERMARRM
(B, Be, BixBy) odiZix L ox WHFERICHEL T,
RO R AFFEL, L 2 DET A BEEK
R & 0 FICHERORM DL D, ZREHDRD.
B g X

R 30 BBOYMIBIC LTI, T, KB
Bigk L, RO —RKIERE» B S i
W, 3 XL OVRAMD 2 v 2 TERRIE S BT X bt
BFREL T B, — kT BUE O 4l O/ kom
HORBEDOEIBERINTBD, ZORKOEID
R EBEOBRILE 60 KR TERLD THAH. Iy
60 BB B X 5, EMOE SR HEETK
EHERL, L trifida OFRHE, HLUxMECH
NRHEBLTELMN 5L, L trifida EHL ED
FEMMERE SR —RFBHE (F), B IUZOBRKRE (B,
Be, BixBy) (& L trifida L1 L ¢ WFEDBICIAL &
MLT5b.

iV AR OB TIH

iii

Table 59. Frequency distributions of the dry matter percentage of young tuberous root (%)

. . Class interval | No. of 1 | Standard
Group of line ) i Mean Lo

20 22 24 26 28 30 32 34 lines | -‘ deviation
Sweet potato variety 1 1 2 3 7 i 25.3 3.51

Sw Hotz s
PRSI G o >z 1827 | LIS
I. trifida line — — —
Interspecific hybrid Fy line 1 1 1 1 7 29.0 3.16
B, line 1 2 1 A | 315 1 2.38
B line 1 1411 10 304 3.0
! 2 4| 30.0

(B1 x By) line
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Toble 60. Frequency distributions of bark-thickness (mm)

Groun of line ’ Class interval No. of Mean standard
P 0.60.708091.01.11.21.3141516 | lines A1 deviatin
Sweet potato variety 1 4 1 1 7 1.1 0.27
Sweet potato line selected for
high starch content 1 12 4 L2 0. 14
I. trifida line ; 2 2 2 1 7 0.8 0.15
I“te“p;‘i‘fl‘ifqehyb“d 1 13 2 7 L2 | oz
B; line 1 1 1 1 1 1.1 0. 31
B; line 1 2 2 9 .2 0.22
(B1 X By) line 1 3 2 7 .1 0. 20
Table 61. Frequency distributions of a lot of radially arranged ridges in xylem system
G i Class interval No. of Mea | Standard
roup of fine 46 4.8 5.0 52 54 56 58 6.0 6.2 | lines “" | deviation
Sweet potato variety 1 3 2 1 7 5.3 0.47
Sweet potato line selected
for high starch content 1 1 2 1 5 5.0 0.18
L trifida line 2 2 1 2 7 5.0 0.33
Iverspecific hybrid 1 1 Lo 7 5.4 | 0.43
By line 1 2 1 1 4.9 0. 34
B: line 1 3 1 3 1 9 5.2 0.32
(B1 ><Bl) line } 2 2 1 1 1 7 5.1 0. 49
Table 62. Frequency distributions of the development degree of
parenchymatous tissue intercalated (%)
G (i I Class inlerval No. of M standard
eSS 1 . s
sroup of hne | 2 4 6 8 10 12 14 16 lines can devnatlon
Sweet potats variety 1 1 1 1 7 6.8 3.91
Sweet potato line selected
for high starch content 4 1 5 1.2 1.08
I trifida line 7 7 0.2 0. 30
Interspecific hybrid . )
S 311 x 1 7 6.6 4.77
B line 1 2 1 4 4.7 3.65
B; line 1 1 1 2 9 8.1 2. 89
(B x By) line 1oz 2 2 7 4.3 | 2.29

U A O BB T B0 e 45 S D ZE LI 61 2
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1 DET ABEP RO I B TV 25 2 R
G AP RS BRIV, H L X, s X O
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75 5 CUS F D BIRIT LD e Hbi B oL R
T, REC R LT 4

Vo AEFALD SR

56 INC R T kN & K, AR RETEE &
r'?.’_t/liuu_i I ORI E”ﬁ" %’\%ﬂﬁ‘&@i’é%&ﬁ*bi
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LT, ChHEHSRTRLE. 2R IIDLSIC
LT L A TE AR O Je E /% O R A R /R
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AV 62 LM B bae L 9,
(RNC IV HERS fr'(ﬁ FABE O Rt S, 7 Rl 4 AT
Vo & BRI E 2ME LT, AMES L
;.mwvr 3 AT LT bk,
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Table 63.  Frequency distributions of the development degree of secondary
vascular cambium

. . | class interval* ~ No. of | Standard

Group of lines 2 4 6 8 10 12 14 16 18 20 22 21 lines | Mean 1 eviation
Sweet potato variety 1 1 1 3 1 7 10.7 ! 2.63
Sweet potato line selected S o e
high starch content L ! P 9.2 4.0z
L trifida line 7 ’ 7 0.1 0.37
Interspecific hybrid 31 I 1 L7120 | 693
B, line 2 1 1 : 1 L 6.0 1. 69
B: line 11 1 2 3 1 9138 1.06
(Bix Be) line 12 11 2 71 67 1.72
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Frequency distributions of rate of sieve-tube dimensions in bark (%)

Groun of lines i Class interval No. of . Mean " Standard
rou i L2 1 6 8 1012 14 16 18 20 22 20 | lines | L deviation
Sweet potato variely 1 4 1 1 ‘ 7 1 7.4 1190
Sweet potato hine selected L | - | o
{or high starch content 2 2 \ ! |8 Lz
L trifida line 2 1 2 1 | 7 J 13.2 1. 60
, !
Intuaptlfcllllllgmll}ln id DI 7 o6 L1
B, line 112 t | 5.4 1. 69
B: tine 2 P9 53 .59
301 7T 6.3 1,37
|

(Bi1 < By) lhine 3
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Table 65.

B 11 R B e 71

Frequency distributions of rate ol sieve-tube dimensions in xylem tisssue (%)

Groun of lines Class interual ; No. of Mean " Standard
B 1.01.52.0253.035404.535.05.5 6.0 | lines : deviation
Sweel patato varlety ; 1 1 1 3 1 A 0.68
Sweet patato line seleeted . |
for starch content 12 1 4 8.1 0.68
L trifida line 6 1 P 7 0.3 0.57
Interspe};ssllfllicm};yhrld 11 3 9 ‘ 7 2.6 0.80
B line 1 1 2 4 1.8 1.42
B: line 1 3 1 2 1 1 L9 2.8 1.55
(B1x By) line 1 1 2 1 2 o7 2.9 0.66
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Table 66.
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Frequency distributions of vessel-dimensions in xylem tissue

Class interval
2 46 8 1012 14 16 18 20 22---

Group of lines

Sweet potato variety P4 1

Sweet potato line selected
for high starch content

L trifida line
Interspecific hybrid

F, line 2z12
B; line 1 1 1 1
B; line 24 3

1

(B1 X By) line

i No. of Me: I Standard

40 50 60 70 | lines an 1 deviation
7 8.0 | 7.36

4 4.3 \ 1.91

1 4 1 1 7 57.8 | 9.38

7 3.9 | 213

4 8.5 | 445

9 3.3 1.8

7 7.3 | 3.31




el _

Table 67.  Frequency distributions of the size of parenchymatous cell in xylem tissue (10-4mm?)

Gr f lines ; Class interval - No. of Mean Standard
Frove of Hnes 10 20 30 40 60 70 80 90 100 ' lines | 0 deuiation
Sweet potato variety 1 3 1 6 | 49.7 @ 12.23
Sweet potato line selected L ‘ o
for high starch content 11 1 1 | 19.0 ©  13.31
1. trifidua Jine 61 7 7 214
lmcrsp%cli[liii(l:yl)rid P 9 A 12,93
By line | 1 1 1 1 528 | 3271
B: line § 2 1 1 1 ‘ 9 523 | 2017
(B xB)) line f 1 3 1 1 T i 42. 1 15. 00

Table 68. Frequency distributions of the dinisions of large parenchymatous cell in xylem tissue (%)

Class interval

Group of line 3 6 9 12

Sweet potato variety 2 1
Sweet potato line selected ; 5 )
for high starch content :
L trifida line 7
Interspec ific hybrid {2 o
Fi line ‘ - &
B, line : 3 1
B line 1 1 1
By xBy) line ‘ 5 2
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Lo ML bl b 0 KW A0 70 Mo sb ic

f No. of | Mean ‘ Standard
18 21 24 27 30 . lines ¢ deviation
1 1 7 155  7.58
t 5.5 1.00
7 0.6 0.79
1 1 7 11. 1 6. 91
1 5.3 2. 06
9 8.6 2.07
7 1.3 1. 60
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Table 69. Correlation coefficents between structural characters of young
tuberous root and the root-diameter

structural character

Correlation
coefficient

Thickness of bark

No. of radially arranged ridge in protoxylem system
Degree of development of parenchymatous tissue intercalated
Degree of development of secondary vascular cambium

Rate of sieve tube dimensions in bark

Rate of sieve tube dimensions in xylem tissue

Rate of vessel dimensions in xylem tissue
Size of parenchymatous cell in xylem

Frequency of large parenchymatous cell division

note kkeeees significant at 1% level
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Lot Ty BN X - THRF L. XD
GEUL M OB D i R Lis b DoV TEAT IR
~N%.
i oS &Y ETE

5 AT KR I S BB O T & 2B A R
D it Lictb DTH D, H4ATHH L bk
gz, L otrifida OFEFRM (AHD VX, IHEER O T 0
AL, L s Bl (ORI @ % LRl EER O L
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Thickness of bark {(mm)

Fig. 47.  Distribution of lines in relation to the
young tuberous root diameter and the
bark thickness.

() -+ sweet polato variety,

A\ - Lotrifida line

% --- interspecific hybrid Fiy,

@ subsequent progeny of interspecific
hylrid.

0. 762%*
0.051
0. 591**
0. 701**
—0. 63g**
0. 209
‘ —0. 671*+*
| 0. 775%*
i 0. 612%*
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Fig. 48 Distribution of lines in relation to the
young tuberous root diameter and the
developmental degree of intercalated
purcnchymatous tissue,

() -+ sweet potats variety,

A\ o L otrifida line

X --- interspecific hybrid Fi.

@ - subsequent progeny of interspeci-
fic hybrid.
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Fig. 19. Distribution of lines in relation to the
voung tuberous root diameter and the
degreee of development of sccondary
vascular cambium.

O -+- sweet potato variety,

A\ -+ L trifida line

X --- interspecific hybrid Fy,

@ - subsequent progeny of interspeci-
{ic hybrid.
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Fig. 50.  Distribution of lines in relation to the
young tuberous root diameter and the
rate of sieve tube dimensions in the bark.
-+ sweet potato variety,
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-- subsequent progeny of interspecific
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Fig. 51. Distribution of lines in relation to the
young tuberous root diameter and the
rate of sieve tube dimensions in xylem
tissue of the root.

O .-+ sweet potato variety.

A\ - L trifida line

X .-« interspecific hybrid Fy,

@ - subsequent progeny of interspecfic

hybrid.
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Fig. 52. Distribution of line in relation to the
voung tuberous root diameter and the
rate of vessel dimensions in xylem tissue
of the root.

(O -+ sweet potato variety,

A\ - L trifida line,

x .-+ interspecific hybrid Fi,

@ - subsequent prsgeny of interspeci-
fic hybrid.
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Fig. 53. Distribution of lines in relation to the
young tuberous root diameter and the
size of parenchymatous cell in xylem
tissue of the root.

-- sweet poteto variety,

-- 1. trifida line.

-- interspecific hybrid Fy,

- subsequent progeny of interspeci-

fic hybrid.
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Fig. 54. Distribution of lines in relation to the
young tuberous root diameter and the
frequency of large parenchymatous cell-
division in xylem tissue of the root,

(O -++ sweet potato variety,

/\ - L trifida line,

X -+« interspecific hybrid Fy,

@ - subsequent progeny of interspec-
ific hybrid.
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Table 70, Correlation coefficients between the structural Characters

of voung tuberous root and the dry matter percentage of

mature tuberous root

! correlation
Structural character i -

| coefficient
Thickness of bark i 0.160
No. of radially arragned ridges in protoxylem system —0.198
Degree of development of parenchymatous tissue intercalated 0.163
Degree of development of sccondary vascular cambium 0.151
Rate of sieve tube dimensions in bark —0. 354*
Rate of sieve tube dimensions in xylem tissue 0.162
Rate of vessel dimensions in xylem tissue —0.028
Size of parenchymatous cell in xylem tissue —0.118

Frequency of the division of large parenchymatous cell
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o. 55, Distributions of lines in relation to the

dry matter percentage of young tuberous

root and the rate of sieve tube dimen-

sions in bark of the root.

() .-+ sweet potato variety,

/\ -+ I trifida line,

% --- interspecific hybrid Fi,

@ subsequent progeny of interspecific
hybrid,
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Fig, 56, Distribution of lines in relation to the
dry matter percentage of young tuberous
root and the frequency of large paren-
chymatous cell elivision in xylem tissue
of the root.
(O -+ sweet potato variety,
/N\ - L trifida line,
X interspecific hybrid Fj,
@ - subsequent progeny of interspeci-

fic hybrid.
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Fig. 57. Distribution of lines in relation to the
dry matter percentage of tuberous root
and the degree of development of secon-
dary vascular cambium in xylem tissue
of the root.

(O -+ sweet potato variety,

/N - L trifida line,

X - interspecific hybrid Fy,

@ - subsequent progeny of interspeci-
fic hybrid,
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Table 71, Varieties or lines used for observations
] )
Group of lines “ name : origin
Shichifuku
Internal ancestral variety ‘Tsurungshigenji
Taihaku
l Norin No. 1 Genki % Shichifuku
‘ Norin No. 2 Yoshida x Okinawa No. 100
Norin No. 3 ” X 7-539
] Norin No. 7 " % Okinawa No. 100
| Shirosengan Matavoshi % Kyushu No. 1
- Fukuwase Shichifuku x Ohinawa No. 104
Nakamurasaki Ninomiva x Tathaku
Okinawa No. 100 Shichifuku »x Choshu
Gokokuimo Genki ¢ Shichifuku
Internal breeding variety Kanto No. 11 Tsurunashigenji % Okinawa No. 100
) Kyushu No. 12 Benikawa x Kanto No. 3
Kakei No. 3-96 Kvushu No. 12 x Norin No. b
Ariakeimo Gokokuimo % Shirosengan
Satsumaaka Kanto No. 33 x Okimasari
Kyushu No. 34 Kakei 3-96 % Tsurunashigeniji
Kyushu No. 38 ” % Kanto No. 11
Kyushu No. 43 ” X 7
Kanto No. 48 Tsurunashigenji < Kakei 3-268
MR 22-23 S, 108-280 % Satsumaaka
S. 106-50 Kyushu No. 34 x Kanto No. 45
Internal breeding line [or especially S, 395-10 S. 106-464 xS, 106-50
high starch content S. 395-115 S. 106- 464 X S. 106-50
S. 395-134 S. 106-464 xS, 106-50
Kyushu No. 55 Kakei 7-120 x 1-4-5
S. 244163 S, 912-82 xS 012 98
Line produced from the cross bet- S. 24-365 ” X Vi
ween internal line and foreign one S. 138-179 Tsukumoaka x Kakel 7-120
S. 392-14 1. 130 41 x 1.130-17
S. 392 26 j 7 X ”
L L-4-5 t Introduced from U.S.A
I Yacaret : 7 #  Brazil
Foreign variety Mulalama ‘ o #»  Uganda
| Tinnian 1 ” #  Mexico
| Taino No. 57 ” #  Formasa
LS. 103-144 [-45 % White star
- Kyukei 17-3104 $. 103-126 < S.103-144
Breeding line produced from the |yl i 17 3106 S. 103-126 xS, 103144
cross between foreign lines for high . .
starch content S. 21 102 Sumo. An.mro X yacaret
Fv 62-41 Seedling introduced fron Brazil
Kyukei 17-3028 Mulalama % No. 226
LM-17 [.-4-5 X T
Kyukei 15-2120 Kanto No. 48 X T
I. 116-139 Kyushu No. 34 x T
Kyushu No. 538 Kanto No. 48 x L.M-17
1. 95-57 ” X ”
1. 95-193 ” X ”
[nterspecific hybrid line Kyukei 172053 S. 106-50 x 1.12-112
L 42-15 K. 3835 x Kyukei 15-2120
I. 121-96 Kyushu No. 33 x 1. 9557
1. 390-2 1. 121-82 self
I 391-14 112196 % L 121-82
I 391-17 I X "
I. 391-20 ] ” X ”
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Table 72.  Frequency distributions of tuberous root diameter

(cm)

Group of lines ‘

Internal ancestral variety \ 1
Internal breeding variety | 1
Internal breeding line for
especially high starch content
Line produced from the cross
between internal line and
[oreign one

Foreign variety

Breeding line produced from the
cross between foreign lines for
high starch content

Interspecific hyhrid 1 5

e

e

Class interval

i

“No. of; | Standard
. iMean| .
6 7 8 9 lines ! ! deviation
1 3 54 s
1 3 3 19, 5.3 141
‘ |
1 4 1&3; 1.52
| 6 1.8 1.11
1 1 5) 5.0 1.79
2 6 5.8 1.52

13 4.2 103
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Table 73, Frequency disiributions of the dry matter percentage of tuberous root (%
. o Class interval No. of - Standard
Group of linex ! . . ) . . i ‘ .o
200 22 24 26 28 30 32 31 36 38 lines deviation
Internal ancestral variety ‘ 1 1 1 3 | 25.3 ; 3.24
Internal breeding variety S8 | 2 4 2 1 1 1 18 ‘ 25.7  4.25
Internal breeding line for o = -
especially high starch content f I ! 1 ! 1 1 26.5 >- 00
Line produced from the cross |
between internal line and fore- 1 2 2 5 129.2 1.52
ign one
Foreign variety ; 2 3 5 24. 8 2.19
Breeding line produced from the |
cross between foreign lines for | 2 1 1 I i 6 27.7 3,38
high starch content ‘
Interspecific hybrid 1 1 3 2 3 3 13 132,61 3.33
<o L SRS A T % < R 302, i o)
LU Felfins 2 Bl 40T 40 S FRERZCRLE 1574 KR i o o A S o R AL,
BT FROR Fthi 7 %, B R D RS DTHE.

T Teuwns, SRS T HEFRM Ao i v:r24éy>ff<:
5302 LA Lo 5 M 8 e iR 2 R E 4
MCA *5}?‘&{;3 THRO G R RD B A, FHHERR
MR, W 309 e Mgy %ﬁ%%ﬁizb‘l%
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WA A ] [ L ob 5 OV A ) Il S T Td - 1 o
ERRTLO LD, ok, SUHERAR LR
A BFiug, NERNFET, BR—5 (30%)
BEH 48 7 (33%) B L UMM 34 5 (36%) THH,
[N S FYRERAET R S395- 134 (33%) T 7.
Foro, TWN - AR R R RS AL A AT T LR S392-14
(30%) 5392-26 (31%) TH h, 714 &I T HEFM
FECLES103-144 (33%) A% 17 3104 (30%) TH -
Too S BIT, BRHHEM SRR LA RO Bl SR
R LT SA, 4R, LR 15-2120 (37%) 1391-14
(37%) % L OVI391-17 (36%) Te &N ETH ~ 1.

7L OT, Ko xS 4. 5mm Pl R
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Hins 2 WfiaE hTu %, [HOREFHERDRMEE, [
N, AR Rz S SR AT & OV L MR o sk
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P T HERGRTLE Fv.62-41 (5. 4mm), Fiz, #
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Table 74.  Frequency distributions of bark-thickness (mm)
. Class interval N() of Standard
Gr f lines Me: ..
ronp of ines 1.5 2.0 2.5 3.0 3.5 4,0 4.5 50 55 lines " deviation
Internal ancestral variely 1 1 | 3 2.9 1.16
Internal breeding variety ‘ { 2 3 5 3 1 1 L 19 3.4 0.94
Internal breeding line for espec- , s ‘
ially high starch content 2 1 1 4 | = 3 0.81
Line produced from the cross ) _ o -
between internal line and 2 3 1 6 ! 3.1 0.35
foreign one
Foreign variety 1 1 1 2 5 2.7 0.76
Breeding line produced {rom i
the cross between foreign lines 2 1 2 1 6 4.0 0.8
for high starch content |
! 1 1 3 13 3.5 0.92

Interspecific hybrid ‘ 1 3
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Table 75.  Frequency distributions of the rate of sieve tube dimensions in bark (%)

Group of lines

Internal ancestral variety 1 1

Class interval No. of Mean Standard
2.53.035104550556.0 lines 1 deviatin
326 0.62
Internal breeding variety i 3 4 2 1 1 1 1 19 130 105
Internal breeding line for ; D g
especially high starch content | ! 1 1 1 ! 3.3 1.16
Line produced {from the cross | 3 \ 1
between internal line and fo- ; 1 3 1 6 2.9 o.61
reign one i ‘
Foreign variety ‘ 2 1 1 L5 2.8 1 1.03
Breeding line produced fcom the
cross between foreign lines for | 1 1 1 2
high starch |
Interspecific hybrid \ 2 7 1

Tabie 76.
part of xylem tissue (%)

Frequney distributions of the rate of sieve tube dimensions in the periphery

Group of lines

Internal ancestral voriety 1 1
Internal breeding variety 3 8 4
Internal breeding line for espicia-

M 5 - k\ l 1
lly high starch content
Line produced from the cross
between internal line and 3 1
foreign one
Foreign variety 3 1 1
Breeding line produced from the
cross between foreign lines for 2 1 1
high starch content
Interspecific hybrid 5 4 1
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Table 77. Frequency distributions of the rate of sieve tube dimensions in the periphery
part of xylem tissue (%
Grou of lines Class interval “ No. of Mean Standard
(9 >8

rodt 0.4 06 08 1.0 12 L4 1.6 18]lines deviation
Internal ancestral variety 1 2 ‘ 3 | 0.7 0.26
Internal breeding variety { 4 6 3 1 1 19 1.0 ¢ 0.28
Internal breeding line for especi- | |
lly high starch content 2 1 } 3 | L1 014
Line produced from the cross , ‘ |
between internal line and 2 1 1 1 1 6 |10 0.39
foreign one
Foreign variety 3 1 1 iP5 0.8 0.70
Breeding line produced from \
the cross between foreign lines 2 2 1 1 L6 0.9 0.33
for high starch content
Interspecific hybrid 1 2 8 1 12 0.8 0.14
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feabeE, HN RS RO icid, B IRERR 2 b
DIETE L, WShoh G, B R RTE II’J1
. P E R R O i RS R kD
F TR FERURAEE S BN HL A RRRT 'l‘h’\;h

IR TR SRR R SERORBRE, AR
(T HEBBRBORICLE, R E R ERRE S G

TN 1 B E by, MR RO P L TR
WOE L OERS b . Iads, il i
%ﬁ‘%fl‘;ﬂ]i&[{]})rﬁﬂ‘;I‘“;f’ftf”@Vf uE, NERM R
ix, 7 U7 A (1.5%), MR22-23 (1.6%), [HH

o SRR L RIS AL R AR BT LI LN 55 5 (1.7%), FHE
WHE T BB CIEILN 17-3104 (1. 4%) 7o &ETH
5. foks, FMEMTIILR 15-2120 (1.0%) AMch

Table 78.
xylem tissue (%

B
Vii Ko SEEEE TR
AR o FE & b oS @EJ%@E’E%:‘F%L?\::‘F%

B IRETR O R FENOBERITE 18 FICRTLEED
THAH., 78I WT, SEHMEEEEN (1.8%)
DA [ i A SR IIRPR 25 8\ R & AT Y,

N A R RE, [N E RS AR, BN EF SR
e, s L OUEN o SR AL FE R AL SR R D v Bl
KSR R SO RSB E R TE D, AHE
fliks X OVOF Gl (2 R R MO I b DT
U Teks, OCRBIEE R AR E LT, BN
EALFERECIR, KA (1.9%) @ 1 gafl, EPWHE 6

e, ;:m o(2.0%), 7V T 542 1%) B
IO 38 5 (2 1%) o 3 5hfl, HWNEETEER
mrECik 5395-—10 (2.2%) & S395-15 (2.0%) O 2
BB O, [EP e SHE S RIS AR SR TR LN 55
H(2.3%) & S24-365 (1.9%) D 2 F%H, FREIMERE

Frequency distributions of the average rate of sieve tube dimensions in

Gr T i Dlass interval No. of Mean Standard
roup a fmes 0.6 0.8 1.0 1.2 L4 1.6 1.8 2.0 2.2 2.4 lines | deviation
Internal ancestral variety 1 1 1 F3 1. 2 0. 67
Internal breeding variety ‘ 4 6 4 2 3 ‘ 19 1.3 0.42
Internal breeding line for \ . :
especially high starch content ! 2 1 1 | 4 1.8 0.39
Line produced from the cross 1
betweem internal line and | 3 1 1 1 : 6 1.4 1.24
foreign one | |
Foreign variety L1 2 1 1 5 1.0 0.28
Breeding line produced from the ‘ |
cross bctwngn foreign lines for | 2 1 2 1 ‘ 6 1.1 0.32
high starch content ‘
2 0.35

Interspecific hybrid | 3 3 3
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Table 79.

14

part of xvlem tissue (%

N
~

11

Frequency distributions of the rate of vessel dimensions in periphery

D Jen i

K40 2.0

PN AL FRAT,

Group of lines

Internal ancestral variety
Internal breeding variety

Internal breeding line for
especially high starch content
Line produced from the cross
between internal line and

{oreign one
Foreign variety

Breeding line produced from
the cross between foreign lines

for high starch content
Interspecific hybrid

[SeR O

—

FAHNETIE 139120 (1.8%) O 1R 3 L.

AN - vELTH4 X1
JWEL S LT, 0 Ry St Jull 55 4o
FIEERE (2.3%) 00

A S

Uy (2.0%) kb, s
TR T d

Vil A B O SRR
T JEATEO RO 6] B B0 WA ik
79 AT b

Wi Ltcd, DTdHh D

Table 80.

TOMBIANAFERINZ
TABBURRGAIE UC s XhvTu
B, oA L Te il 2k

o LA 1D St A )T AT 00
AV, RO B RTREE 250 R KD VN 1 A T
fEonz 2 %48 16 -
LAH, S50, MR D
PRI HEROR BT, /H‘]lmﬂ'ﬁ ks
L ORI ERRARE O iy, I WEIRRPR
R eT O Teks, KON 08T

LB RER G

T A

RaREl ity
SR & AT

km%mwwmc
REN W2 %0)

ol xylem tissue (%)

Dlass interval No. of Mean Standard
0.6 0.81.01.21.411.61.82.02.22.4142.6 lines « deviation
311 0.39
2 LS B 1 19 ' 1.5 0.59
3 1.0 0.14
1 1 6 1.3 0, 50
1 5 1.0 0. 17
6 1.0 0. 36
1 1 1 1 12 1.1 0. A4

KOFGCARHE LT, [ IR REC Pk
u44>hx&%M:U(&%Q,mm-% m@l
SERLARIAETIE S24-365 (2.0%), MilLMMFHEEC
(2 1116139 (2.0%) 1s KO 1391 20 (2.3%) 754 5.

X RSO o0 AT I R A

qmo&m*m@mﬁmwmw‘m%@ﬁwwonu
L DCH L. ATR0 KT LA, [HIY LSRR
LI S I R =3 nrhlm&i%uD«L<élﬁﬁh\¥%ﬁAi
BL, A U TERONLAEN Tl E o W
&B&M.&n,é%mwfmeM%wmvmﬁQ
HUFhaE TN AR RECLE N (1.7%), THNE
WO FEAECUE BB AR ) (1.3%) LU0 7 Y 71 =
(1.3%), WML YRR BRECLE S106-50(1.6%)
A5 OV S395 115 (1.297), [6lW « b [l i B 5 %
ETik S24-163 (1.0%), S24 365 (1.1%) ¥ & O
S392 26 (1.0%), R MilE-cix, Mulalama (1.3
Z0) SHEL L MERGR R CLl LR 17 3104 (1. 32),

Frequency distributions of the rate of vessel dimensions in central part

Group of lines

Internal ancestral variety
Internal breeding variety
lnternal breeding line for

espectally high starch content
Line produced (rom the cross

between internal line and
foreign one

[Foreign varietv

Breeding line produced from the
cross between foreien lines for

hich starch content
Laterspecific hibrid

[

6

<

Class interval ! N().of‘M . " Standard
1.0 1.2 1.4 1.6 1.8 ! lines can - deviation

1 1 3 1.1 0.52

1 2 19 0.30

1 I 3 1.1 0. 51

3 6 0.8 0. 30

2 1 5) 1.0 0. 21

| 6 0.7 0. 30
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Table 81.  Frequency distributions of the average rate of vessel dimensions in
xylem tissue (%)
Groun of lines Class interval No. of Mean Standard
[ 0.30.60.91.21.51.82.12.42.73.03.3 ‘ lines deviation
Internal ancestral variety i 1 1 1 3 . 0. 39
Internal breeding variety 1 1 7 3 1 19 0.42
Internal breeding line for
especially high starch content 1 1 1 1 4 L9 1.00
Line produced from the cross
between internal line and ‘ 2 2 1 1 L6 1.1 0. 46
foreign one 1 |
Foreign variety | 1 2 2 ‘ 5 1.1 0.22
Breeding line produced from ;
the cross between foreign lines 1 1 2 2 6 0.9 0.33
for high stach content | j
Interspecific hybrid 2 4 4 2 1 ‘ 13 | 1.2 0. 47

FEIMAERETIE 13902 (1.2%) & THhHb.
X RBOEEEE HER

ik o0 B & b & 1 B 1T A B R D Vi
filiic & T, KHOEEER MR A RDIc. FIHE
BHEROARIIF 8L HKomTehThsb.

B8l R T, SEELER K 2.1% LALAR
TR ENFRAERE OG0 1R, RPN T8
ERHBEO I 2 7k, FRIHMRAR O 1R
BB, ks, EEEWEEK R R, P EIR
BB IR B S (2.3%), [HNEEFREBERHR
T $395-10 (3.1%) ¥ X 0¥ S395-115 (2.1%),
(SRR E T 195-193 (2.6%) TH 5.

xi Ko FMlaDKRE X

F2EKILERFAEORMD FHMADOKNE SOLERY
RLELDTHD.

ek kLT 22 (UL, 1H(Z 102 mm?2, BITF

Table 82.
tissue (10-3mm?)

KR LA LoRHiA MO K & 7o R b & &intid,
0 k5 e RFEENERLER, BN - AR
ZERHEEY L OMMERHK RO FICED RS,
[E| AR IZ F S BERM AL L TR /D S VR
Hich, HAN - SR ERIACERBE T, R0
INECLDOBHLREVCHEALE TERDOWHIE. F
fo, SRR O, T & b3V Rt
NHL. Tek, KOO KX CREA BT HUE
[ENB R TIERES (22.4), 7 2 7+ (23.0)
BI# 11 % (23.6) B XOAUM 34 % (21.6) 7o TH
b, A e b FEE AR RAARECTLL S24-16 (24. 4),
PRI RABETLE 1391-14 (26.4) 23 & (T K E L,
¥ 7o, KMo Ffilash I uRite LT, EPHERE
FHIERHAEETIE S106-50 (10.8), [HH - 4 HE SRR
AHRHEECIE S$392-26 (11.4) 23 b, FHEFERE
Ti¥ L-4-5(10.0) 35 L 0" yacaret (9.2) in &2 5.

Frequency distributions of the size of parenchymatous cell in xylem

G f lines Class interval* ;No. of Mean Standard
Troup o Hes 8 10 12 14 16 18 20 22 24 26 28 | lines | | deviation
Internal ancestral variety ! 2 1 3 15.0 4.35
Internal breeding variety 5 2 4 2 2 3 1 19 |17.2 3.94
Internal breeding line for )
especilly high starch content ' 1 1 1 3 14.0 2.65
Line produced from the cross
between internal line and 1 1 1 2 1 6 17.3 4. 45
foreign one
Foreign variety 1 1 2 1 5 14.0 4.18
Breeding line produced from
the cross between foreign lines 2 3 1 6 15.7 1.48
for high starch content !
Interspecific_hybrid 1 6 2 3 1 13 18.3 i 3.13

note #---1 unite=10-*mm?
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Table 83.  Frequency distributions of the division of large parenchyvmatous cell

in xylem tissue (%)

!

Group of lines

Internal ancestral variety 11
Internal breeding variety 1 1 )
Internal breeding line for :
especially high starch content
I.ine produced from the cross
between intrnal line and : I
foreign one
Foreign variety 1 1 2
Breeding line produced {rom lht ‘
cross between foreign lines for ]
high starch content }
| .
‘ 2 3 3 1
I

Interspecific hybrid

Xii Ao K Zzila sy o HE

A KA RN oy F4 o0 W DAE L Y 83 L)
B hTHD

4583 Kz KAuX, KA 2o BUE SR B
WL 5 TERDOIESRE L Be b, [N E BT,
VR A R T BB B S L OVRIM) MERTR AR B s & OV R
[MERRMIETIA K, AN AR S L OIN - 24
Ll TSR R A RE TR . Teds, [N EIN BT
Ly, R T Sy R BB o B K A LE MR22—-23
(2.1423), eiaDRAREER LY (18.0%) ©H D
PO RHS PR B T ok, 80 B #iL s S106-—50
(5.29), wivRiln S395—115 (15.8%) THh 5
F o, AHENARTEO beT BRI p b R Lk
(24.6%) TH T, {BORMLILIE L, S
{o FHERGRIAR Y, (R PR oy BUBUE A i, il
MR ﬂE;' %ﬁv’t& LT LA 15—2120 (2. 6%)
) ks ok 01391 ) (2.0%) "B, pioFHtE LT
(FLM—17 (16 225), 1116—139 (12.8%) +5 1 <% 1390
-2 (12.0%) 12 &0 D

mulalama

2 BRROMBHAEMEOFELRBEXREELD
BfR

Py & < N 0 D LD Lk s 2 T
Lo WA BTy SRR, SRAAIRD E ol AR
IV TCBH F e BN B, S B, “%lf‘f’C
«AM RS LTI B2 LT Xt R b, U
VBT J:W OE 1Y i A SRR E N RN Y MY UPN 0
L EO LS MBI A L o o TR A s T
. T1 AR L el i il « Ao o0 T, M
IR i,?iti&;i?’f JEEET & AR oo w17 & oo HIBI G O Y
LA e b 2 f 2 FORy 8 At 10 O8I B8 I 65 1

2 4 6 810

Class interval "No. of ! M Standard
116 18 20 20 26 lines 0 deviation

1 3 8.0  3.61

5002 1 19 9.7 4.01

1 1 3 1L0 5.56

1 680 210

| 5 1006 7.39

i
1 6 9.0 2.10
2 i 13 7.5 4.28
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Thickness of bark  {(mm)

Fig. 58, Distribution of lines in relation to the
young tuberous root diameter and the
bark thickness of the root.
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Table 34, Correlation coefficients between the structural characters of
tuberous root and the root-diameter

- Correlation
Structural character

coefficient
Thickness of bark 0. 62 *H*
Rate of sieve tube dimensions in bark — (), 3y7EEE
Rate of sieve tube dimensions in periphery part of xylem tissue —0. 119
Rate of sieve tube dimensions in central part of xylem tissue —0.234
Average rate of sieve tube dimensions in xylem tissue —0. 306**
Rate of vessel dimensions in periphery part of xylem tissue —0. 042
Rate of vessel dimensions in central part of xylem tissue ! (), ZAQFHE
Average rate of vessel dimenions in xylem tissue ‘ (), 490FF*
Size of parenchymatous cell in xylem tissue ‘ —(. 1914
Frequency of large parenchymatous cell division 0. 025

note  kk eeeees significant at 1 25 level
seer +oo--o significant at 0.1 25 level

8Y

FEWIIERR & PO [T & ORI (A0 HIBEA iR B . T, U8, I X VAT R B A B o

A, o, :Mnmsf- (B4 B0 3 R A O Sh R AR FOE, oD B «‘Txézlwuf)wﬁ‘& ¥, #&‘EL'CfL

B R UTe B O oS T A L > T, T DB L O L S D

i a:@ﬁ:;f/uéwufcif\%fw)ﬂﬂﬁ’ﬂwﬁ L Te B AT is TR N T it s 8 Y N

P MBS B e 2 EWSD W T UL, 759 1M T84 i B BTk 5D, AT R IR O

T f%H‘ZojmeéHh M) OB D -k 5y, MO SO P IO BT IETRLE, W

M HHEEEL R D B & ek & e DIINT Tihd, )EU\@M!“&"HI T B R X Tgt\‘/f? i

ﬂi‘fgb\yﬁx&m"x_bh,«’o. YD SEEIN A i 7o PR BRAT I B LD & 0
Frebot, ATIORILA T IEORIRE DA fiiz 1?3‘,';z;>tt£—1@fr’! AR LTS, - ORI,

f/’\‘ﬁ‘l&;\‘fﬂt@ LERIZYDLDTH T, 9J]%U\&IIML<U VRO AT A SR G BRH A  Fo B 5 D ﬂff{ [71)

1001 snodagnl Jo JdajowRi(]

Wy

BHHHLE O ER A R L DT E H B (7 = —0.339) &350, U8 5o fl ] HE 4T
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i

B A L oMy (7 = 0.209) &k —F L
f;ﬁL N 2D & 5 7’.&1, *-—/)\4 Tl s IFL:JVC/U%B:%%HI:
CEART FARRIN o M sy BRI S e b DTH D,
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-t ¢ . ;’)‘35{:‘@.7 Sl I ALDE SR Bzh@
" & =. feds, 5560 2B SATe X 51z, Sl 554 (=
R I ) ~/) 7T A, B (N—2)
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) ° e . e DIBKSBIFTH D
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Rate of sieve tube dimensions
in bark %)
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Distribution of lines in relation to the
tuberous root diameter and the rate of
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Fig. 60.

rate of sieve tube dimensions in xylem
tissue of the root.
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Fig. 61. Distribution of lines in relation to the
tuberous root diameter and the rate of
vessel dimensions in central part of

xylem tissue of the root.
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Fig. 62, Distribution of lines in relation to the

tuberous root diameter and the average
rate of vessel dimensions in xvlem tissue
of the root.
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Fig. 63. Distribution of lines in relation to the
tuberous root diameter and the size of
parenchymatous cell in xylem tissue of

the root.
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i Eilorms lﬁlﬁi&fjﬁﬂ%@%%%

A7 Nk LU 8 BETIE, BN & ko B
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T L MBIRE R & R Te DG, REDOLR L
BFULHKT DL DTk &L B s

i KOO A X X & MR &R

m%&#% ARIBO LMD K X X & B EGHR L

LU SR O HIBEGES B s S Hu, Bivko
AT KOV 8 IO L B S L DTH D
AL, WU S50 2R O 8K & A imw
DRE LLEPETDLRMD DA R LI-L DTH D

4 64 B X AuE, BROEHEK & ABOE M o

A bhb., L, Fe3KIT/RINAG Lo, 4 KESLDEZIEOHBIBEEHESEZD B B, 7 b
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14, 7o EDREMNTL 3 RFA bR NE, BLT, il WHTBAED DR D . ORI, T SDBETA
Table 85.  Correlation coefficients between the structural characters and
the dry matter percentage of tuberous root
Structural character ('“rr?lﬁitlon

coefficient

Thickness of bark 0.252

Rate of sieve tube dimensions in bark —0.196

Rate of sieve tube dimensions in periphery part of xylem tissue 0.026

Rate of sieve tube dimensions in central part of xylem tissue —0.116

Average rate of sieve tube dimensins in xylem tissue —0. 105

Rate of vessel dimensins in periphery part of xylem tissue 0. 167

Rate of vessel dimensions in central part of xylem tissue —0. 070

Average rate of vessel dimensions in xylem tissue —0. 060

Size of parenchymatous cell in xylem tissue 0. 359%**
—Q. 256

Frequency of large parenchymatous cell division in xylem tissue

*%kk

note

significant at 0.1 % level
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Fig. 64. Distribution of lines in relatin to the

dry matter percentage of tuberous root
and the size of parenchymatous cell in
xylem tissue of the root.
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Fig. 65. Distribution of lines in relation to the
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Table 86.

e
~*

#1 -

BOMA L, TS & VTR PR BT T TR
L.
&ﬁm,ﬂhm%%u&d* (L x DM OHIFL
B DR D ST B IR R R ST T D
X HIZWIEC T D709, %7 BT LI L AR &
FRHOMEARRC X b BBtk Fr 24 & D S8l
oM a2 O REmC IR L oT

Ho.

T T

F2H EBMHSIURBSE

1 9BbhRE - RRFDRNEE 7 B s T b
MRS, B S, o ke vy VI EOJANHITE D
OV RN BT D 33 M E ok R/ L, 1 b
T e SR ZERAC X B 30 AR D Fu stk T
BB, FOZEAGHLT 86 KICRT L) TH 2.

Cross combination used for observations

N‘j" Cross combination Inbreeding coefficint Coefficient
T xperimet of o o of
combination * 5 v 5 relationship
1 S, 395-115 X S.138-179 0.38 0.16 0.06
2 Kyukei 17-3028 x 1.391-17 0. 0.29 0.
3 Kyukei 17-2053 X S.24-163 0. 25 0.31 0.03
4 Fv 62-41 X S.138-179 0. 0.16 0.
5 Okinawa No. 100 x S.912-82 0. 0 0.13
6 1. 391-17 % S.21-102 0.29 0 0
I 7 121595 x S.103-144 0.06 0 0.0
8 S. 106-50 x S.103-144 0.22 0 0
9 S. 395-134 x L-4-5 0.38 0 0
10 S. 392-26 x Koganesengan 0.28 0 0.01
11 S. 106-50 x Okinawa No. 100 0.22 0 0. 06
12 S. 392-26 x Fv.62-41 0.28 0 0
13 S. 392-14 X Kyul\el 17--3106 0.28 0.28 0
14 S. 103-144 X Norm No 7 0. 0. 0.
15 1.95-193 x Kyukei 14-54 0. 0.16 0.12
16 S. 395-10 x 1.121-96 0.38 0.11 0.16
17 Kyukei 17-2059 X S.24-365 0.25 0.31 0.02
18 Kyukei 17-2053 x L-4-5 0. 25 0. 0.
19 S. 392-26 X S, 24-365 0. 28 0.31 0.02
20 S. 214-342 x Koganesengan 0.27 0. 0.08
21 S. 395-10 X S, 24-365 0. 38 0. 31 0.04
I 22 Kyukei 17-3104  x Kyukei 17-2053 0.25 0.25 0.
23 Kyushu No. 48 x Kyukei 17-3106 0.05 0.25 0.
24 S. 395-10 % 1.391-20 0. 38 0.29 0.16
25 1. 95-193 X Norin No. 7 0. 0. 0.03
26 Kyushu No. 48 x Kyukei 17-3104 0.05 0.25 0.
27 [.95-193 x Kyushu No. 38 0. 0.05 0.07
28 S, 395-115 « Taino No. 57 0. 38 0. 0.
29 S.214-342 X S.24-365 0.27 0. 31 0. 08
x 1.121-96 0. 0.11 0.14

30

Kyushu No. 58

i
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Table 87.  Analysis of variance of the diameter and the dry matter percentage
of young tuberous root

| \
|

< L Diameter | Dry matter percentage
Experiment Source of variation I D Ms F Df Ms F
] \
I Between cross combination | 12 27.50 1.67 | 12 100. 73 8. 86**
Error 241 16. 46 f 239 11.37
I Between cross combination 16 85. 06 19. 87** | 16 188.04  20.80**
Error 307 4.28 307 9.04
note ok ceeen significant at 1 9 level

Table 83.  Frequency distributions of the diameter and the dry matter
percentage of yvoung tuberous root

(1) Diameter (mm)

Class interval

Experimen 12 13 14 15 16 17 18 19 20

1
1

—
Lo w
i

o

—

(2) Dry matter percentage (%)

Class interval

Experiment

16 18 20 22 24 26 28
I i 2 1 6 1

Il ‘ 1 2 2 3 6 3
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Table 89.  Regression coeflicients of F1 progeny mean value to mid parent

value of the diameter and the dry matter percentage of young

tuberous root

Experiment Diameter
I -—0.05

il 0. 22%*

* ... significant at 5 % level

*E 91crmfxcam at 0.1 % level

note

Dry matter percentage

0.67*
0. 25%*

Table 00, Regression coefficients of heterosis (Fy —MP) to m id parent value

(MP) of diameter and dry matter percentage of young tuberous root

Fxperiment

1 -3
Il —7.58

note #% ... significant at 1 % level

Diameter

SR+*

Dry matter percentaye

-2.15
5. 93K
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5.

92 S kDb, EHOM X, KRR X ORS
DX K E 21k, BT X O HER I L T e
RECUILHEH, L LI bOEE L, f3E
WBEWCTHIBANZ LA 2k <, BB Itk 5 25k
ﬁk%\%ﬂf% DT, YL L NDERYE, MG
DL 0Tk <, o R K-S <
%@&%x%hé ek, LSRR EEE o

Analysis of variance of structural characters of yvoung tuberous root

| oy . .
e T L ) - | Sieve tube dimensions
}I:ll(i;rtl ‘Source of variation | I'hiekness of bark Rate of bark \ in bark
’ D.f M.s F D.f M.s F I D M.s F
Between cross ok . *x . *k
[ conbination 12 390 29.2 12 103491 30.0 | 12 25762 17.6
Error 241 13 241 3449 i 239 1461
Between cross ‘ — *k . onee . *ok : N *ok
I o 16 672 28.6 16 206506 29,2** 16 39614 3.68
Error | 307 23 307 7068 307 10753
Exveri ! Rate of sieve tube Sieve tube dimensions Rate of sieve tube
‘I‘I\]Eiltl. Source of variation ! dimensions in bark in xylem tissue dimensions in xylem tissue
DA M.s F D.f M.s F Df M.s F
Between cross - *ok 5 oakk | . = ' ok
I | conbination 12 11221 17.5 12 325170 3.28 | 12 1625 4.10
- Ersor 239 643 241 99014 o241 396
! Between cross = sk - . Kok = Kk
1 | conbination 16 15053 3.70 16 359102 4.28 16 1795  5.36
Error 307 4086 307 83870 i 307 335
Exveri- i Rate of vessel dimensions Size of parenchymatous Frequncy of lage paren-
‘];‘]‘;ﬁrt‘ “Source of variation | in xylem tissue cell in xylem tissue chymatous cell division
D.f Ms F D.f M.s F D.f M.s F
. Between cross | sk Kok 1 147 Kk
[ ‘ conbination i 12 812 5.13 | 12 88585 21.94 12 14706 3. 58
| Error 1 241 158 | 241 4037 D241 12499
i Between cross \ . o Rk o N - 7**
I | combination 16 1256  6.24 ‘_ 16 151526 6.78 ‘ 16 29569  2.40
| Error L0307 201 307 22325 307 12296
note  keeeens significant at 5% level

TR significant at 194 level
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Table 92, Frequency distributions of the respective
Fy progeny mean on structural characters
of young tuberous root

(1)  Thickness of bark (mm)

AN
=

il

(7) Rate of vessel dimensions in xylem tissue

Class interval

Experimen | 1.1 1.2 1.3 1.4 1.5 1.6 L7
S = o
1 .3 3 6 1
I 2 3 5 4 1 2

(2) Rate of bark (%)

Experi t l Class interval
xperiment |

14 15 16 17 18 19 20 21 22
I 2 3 4 2 2
I 2 1 5 2 0 2 3 1 1

(3) Sieve tube dimensions in bark

. . : Class interval*
Experiment |
I

8 9 10 11 12 13 14
[ 3 5 3 1 1
I 1 1 3 3 4 3 1 1

note x 1lunite = 0. 005mm?2

(4) Rate of sieve-tube dimensions in bark (%)

: weriment ' Class interval
P 6 7 8 9 10
| ‘ 4 2 6 1
5 3 1 1

il ‘ 5

(5) Sieve tube dimensions in xylem tissue

1 ~ .
‘ Class interval

Experiment
PEIment 10 20 30 40 50 60
3 3 4 1 1 1
I

3 11 1 1

note ¥ lunite == 0. 005mm?

(6) Rate of sieve-tube dimensions in xylem tissue

(%)
Experiment f Class interval
P o 2 3 5
[ 5 5 1 1 1

i 4 10 2 1
Tk, WiEBRENC KIERD B hiou .

3 YRBOMBAREOBTEIR

FIFIZ T, Fr A litho o lis, HKE.

! Class intervaj
E \[)(Yllll(llf‘

| 1.0 1.1 1.2 1.3 14 1.5 16 1.7 1.8 1.9

11211314 1
r +1 11 5 3 1 1 2 11

(8) Size of parenchymatous cell in xylem tissue

Class interval*

(periment

Experiment | 1) 1) 16 18 20 22 24 26 28
I ]2 1 3 1 6
1 4 2 4 5 1 1

note  *...lTunite == 0. 0005mm?

(9)  Frequency of large parenchymatous cell

division (%)

. . Class interval
Experiment

| 4 8 12 16
[ i 3 5 3 9
i 5 1

e

9

}Eiiﬂ@ﬁfb[ﬁlfﬁ B‘an@glf EEK A oygﬁﬂﬁéﬁﬁtg
KO EHEER, KGoBETREER, Ko Tl
DHMAD K X X ¥ L ORI D K Fhiha s B HEE s
E DGR O MGETLE DS, M GRIC X > TR
B ENWBMNET 5T, ZhBHEIED IR
AW ST S, RO fLHko #FIE O E
fitiz >, ij\“fﬂf‘ﬂﬁ\mac?’% LT O & DD
10} =R 35 EaNDIRIF R sy il DR 93 IR
FTEEhTHA
o3Ik T, EEIFLERIOVThL
BT EEH I BT R & R T 50 B AR AL
B, BEE, EoOMmEHEER ARomERE K
MOBETAEEREE LUK M HORETH D
¥, RBOTMBEOKE XITER I IO IO
JUS BT L, BETIRV 2 BRBCE <, R
DOEETRER b 8 1S3\ T SKEIE  H2 7R
LTwb, #sT, ZhOOEEITEERD BE L
)3 AHETHLEELDND., —FTRADN X
L EROMEER Y, FRIB IV TovFHIZE:
TLETIRERSEETRL, EoTIhbDFH
LB BMA B E D ST L Ez BN A,

et TOBEOBTIRAR L REO RE N 2R
FLOTHHD, [WERS G ERELZRLLO
(ZoWThE, JFPE O BELGEIE o HINR B s
IEE LTV ALDEEZBRD, ZITERITCEK
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Table 93, Regression coefficients of F, progeny mean to mid parent value on some structural
characters of young tuberous root

Experiment ‘ Thickness of bark Rate of bark

f Sieve tube dimensions
j : in bark
| 0. 355 a 0.199 , 0.517
I 0. 152 j 0. 612%* % 0. 354
Experiment | Rate of sieve tube ‘ Sieve tube dimensions Rate of sieve tube dimensions
Xp ‘ dimensions in hark in xylem tissue ‘ in xylem tissue
I J 0.631% | 1. 361%* ; 0. 450
I ‘ 0. 306 ! 0.182 | 0. 252
Experiment i Rate of Yf?sel <ti.ip‘1ensions ‘ Sizi l({f parﬁnchir"n‘atous F{E??::j;); T?afthur:’ge
i In xyiem tissue } cell 1in xylem tissue Cell diViSi()n
I 0. 411 | 0. 382 0.195

i : 0.511* ; 0.523 | 0.575*

note  k.--significant at 5% level
k- significant at 195 level

Table 94, Frequency distributions of heterosis (F1—MP) on some
structural characters of young tuberous root

(1) Thickness of bark (mm)

| Class interval

Experi t
MM 0.3 —0.2 —0.1 0 0.1 0.2 0.3 0.4 0.5
[ L 3 4 4 1
It 1 1 1 3 1 { 1 2
(2) Rate of bark (%) (5) Sieve-tube dimensions in xylem tissue
Experiment 1 Class interual Experiment Class interval
- =6 =4 =2 0 2 4 6 - —50 —40 —30 —20 —10 0 10
|
I 2 1 4 3 3 I f 1 7 3 2
I 3

1 2 3 7 4 T 4 1 1 3 5

note *-.-lunite = (). 005mm?2

(3) Sieve tube dimensions in bark . ) ) _ ]
(6) Rate of sieve-tube dimensions in xylem tissue

TP al* o
Experiment | (/last interval - (%)
STtz 3 45 6 Experiment | Class interval
! Lxperime ,
I 1 5 3 3 : -5 —4 -3 —2 -1 0 1 2
i \ 1 3 2 3 2 4 2 2 5 1 4 1
note *---lunite = 0. 005 mm? I | 2 2 5 6 2
(4) Rate of sieve-tube dimensions in bark (%) (7) Rate of vessel dimensions in xylem tissue (%)
E . ; ’ Class interval Experiment Class interval
< ! X
WM 0 1 2 3 g PN 10 —08 —06 ~04 02 0 02 0.4
P 3 3 4 2 1 oo 2 54 1
2z 4 2 3 4 2 . 1o 4 31
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() Size of parenchymatous cell in xvlem tissue

. . ; Class intervol*
Experiment

Frequeney of large parenchymatous cell

)

division in xylem tissue (%

T 5 :
Class interval

I -9 —6 -3 0 3 6 9 . .
| Experiment 12 9 -6 -3 0 3 6 9 12
[ ‘ 3 2 1 1 | B ‘ ' T
1 \ 1 5 2 1 I | 2 3 41 21
e ] ] il | 1 1 6 1 5
note 1umte = O 0()05mm—
Table 95. Regression coefficients of heterosis (F1—MP) to mid parent value
(MP) on some structural characters of voung tuberous root
! ] l v ST B B
Experiment ‘ Thickness of bark \ Rate of bark | Sieve m.b( dimensions
| [ in bark
I —0. 645™* i —0. 848™* = —0. 480
I | —0. 848** ! —0.347 l —0. 646
[ xperiment Rate of sieve tube " Sieve tube dimensions | Rate of sieve tube dimensions
“xp - dimensions in bark ‘ in xylem tissue ‘ in xylem tissue
o N ) ! !
—0.368 0. 361 1 —0. 549
I —0. 710** —0. 818** | —0. 748**
; . Rate of vessel dimensions Size of parenchymat ‘ Frequency of large
[Zxperiment ar 1Mensior Size of parenchymatous | parenchymatous cell
in xylem tissue cell in xylem tissue
] division in xylem tissue
; N
—0. 638* ‘ —0.618** —0. 805**
Il —0. 978** —0.477 —0.425
note % +veeee sigrlificé;lt at 5% level
ST IRITIPE significant at 195 level
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Table 96. Regression coefficients of heterosis (F1-MP) to the difference of inbreedng
coefficient between F progeny and parents (fg; —fyp)

Experiment Thickness of bark Rate of bark Sieve tube dimensions
! in bark
I 3 —0. 065 | 0.071 | —4.26
i 0. 362 | 2.44 ‘ —0. 265
Experi ) Rate of sieve tube dimensions Sieve-tube dimensions Rate of sieve-tube dimensions
-Xperimen in bark in xylem tissue in xylem tissue
| —2.75 ! 1. 45 8. 18*
I } ~3.30 102. 77%* 6. 90*

Frrequency of large

| Rate of vessel dimensions | Size of parenchymatous cell
c S P cny ¢ pdrenchymatous cell

E xperiment

i in xylem tissue in xylem tissue dlv sion in xylem tlssue
I 1 —0.329 —16.73 0.746
| -
| | —0. 165 —5.10 47.785
note % «eee signifcant at )% eve 7
ERTI signficant at 195 leve

BN B B E S miconTHii s 2 otc. 2D TARMD G E IR & 7 L IERE O m L2 g5
7o, BOEBIRORE 2 LARET, ol gk DNRBECTISD 2 EHRBTHLDEELDRD. Tt
D IfixBARD LR A TR R TEDL L, I DICEEK B, KUEMROKE Sk, ERI1ICKWT, 5%D
Bl HE A 2SRRI B0 T & DR D R AHL A HEKEECAD R ER YR LT V5. T72b

B I febhitlenr 0B E LT, Fiogsimis wgio B, RBOFHMMOKE XITBITH~T v v AL, i
MR RO &0 (i —IMP) AR te. ol W& FERO B X b, B OERREN KIS DBE
BIOMLR R0 L FORBEHRBTH 520, CHRBELLY e nbibiih.,

4396 ik, SHBOUMETECET S ~T > LA MBEERECELTL, ~T ey AR
A (E+—MP) @, Fi &lilo BZHEHD%E (Fi— Bloo, Fo i@ e oz FD 2 (Fi—IMP) ~o
IMP) ~olullifrfiae R LIch D TH 5. [l B Tlk oo,

096 iz XAud, RWOMBMFRER IR S
Do K CTL oz L, K 5 HMBEOEEOATASZEDMBEBELR
OSSR LB THERIED AR LT DAT TP X EDREFR
WAL Fiebhh, KIBOREREECODLTIE, ~F WL DIREICE~T v v 2B ) LT
my ADRMEE L F LB & Od R EH 5 (F WD ZENEROBRBE I LB I RT B,
—IMP) o KX X LWL TD. ZOHEHE, 4186 AR B T, F0EKRT L 51, 45k
KB B X 5, Fropscigst (F, o [ BIOPITDVFHilHk\WTE, PROERD~F
FRRFRBD ik K e o, Fi Ll s oa & Y AD, WMBEEANOMEIE B ADHERL,
o e (FF—IMP) o K& S5 E LT O3t ~7 e s ADFEBISMFEEELVD X B Sz S <
¥ (MP) o E LTS oF b, KOS R BbhTuwb, oo s hdMBOBEERC KT~
RoO~F v AlL, RO BARROBRE, X8 w2 ADREBDGRRO MO BILED ~F oA b
GUSLIE D By, BT B OBE L ED T BEAN B B2 s+ 5100, ShERIOERR
IMP i1k, #-T (Fi—IMP) (3/h&7 b, Ko D~Fa A (F1-=MP) D, $BIROHMKO FHED
MBEEERERDO~T o v AR I Db EEZLD ~Fr oA (F1—MP) ~ofilli# ket & = 5, 97
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Table 97.

that of structural characters of the root

Regression coefficients of heterosis of the thickness of young tuberous root to

Experiment Thickness of bark

Rate of bark

Sieve tube dimensions

in bark
17. 50* —1.056%* —0. 168
I 13. 49** —0.947** 0. 554
E . Rate of sieve tube | Sieve tube dimensions ' Rate of sieve tube dimensions
Lxperimment . N - el H i e . .
dimensions in bark i in xylem tissue in xylem tissue
1 —1.470 ‘ —0. 167 —2, 185%x
i | —0. 651 | 0.110* —0. 400
< Rate of vessel dimensions [ Size of parenchymatous F'requt‘ency _Of ljdrge
Experiment S \ ORI S parenchmatous cell
in xylem tissue | cell in xylem tissue e
l | division in xylem tissue
1 —5.290 : 0. 778** 0. 322
I —1.548 | 0. 516* 0. 653**
note ok eeee- significant at 5% level v
Ko eeene significant at 1% level
L~F s AD, O ZAUED ~F 1 o A~D LB TH D,

WD 5, EHOBEX, KomEmEE Ao FM
D K& Xf L OKRHO KR ZAIR > H O HEC B
D HMHERU LB T b0 L OV T D jgERIX F ok, &
DTS BV TIEDAELHA R LTV . (o
T, BRI KBS LD ~TF v An, Nl
o BT ~7e oA, ThbbLEMOIEY, Ko
mEEEE, RS0 RMO KE S DOKREO KIS
MANHOEED ~F v v A L BEOBEAHT5 -

=77, WO BERZRIT S ~F v v AD KR L
ARBOBEHEED~ 7 v > ANDlk RELAD f
EifEA R L, KHOERERERD ~T 7 > AAD]
W B 5 %O SR HARLTV D, (o
T, ON AL T~ » o A 2 D88k,
R, OB EmEAE L L ORKBORE KO
~Fu A LTADHA LD EEZBNRD.

Table 98.  Regression coefficients of heterosis of the dry matter percentage of young
tuberous root to that of structural characters of the root
Experiment Thickness of bark Rate of bark Sieve !.ubl)e dnbl?ensmns
i bark
i ’ H
[ ‘ —0. 050 —0. 049 ‘ —0. 316
\
Il l —0. 403 0. 496 ‘ 0. 083

Rate of sieve tube

Experiment ) . d
! dimensions in bark

I \

Sieve tube dimenions

* Rate of sieve tube dimensions

in xylem tissue in xylem tissue

—0. 351 0. 080 ‘ 0. 475
i ' 0.173 —0. 050 ‘ —0.723
Rate ol vessel dimensions Size of parenchymatous Frequency of large

Experiment S .
in xylem tissue ;

l 7, 0574
I | 0. 366

note k& seeees significant at 172 level

parenchymatous cell

cell in xvlem tissue Lk
; division in ~xylem tissuc

—0.033
—0). 169

0. 022
— (. 597
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Table 99,

YRR ) - O EC I 2 TR e 105

Correlation coefficients between structural characters of tuberous root

and the diameter and the dry matter percentage of the root

I
|
\
|

Diameter of tuberous ‘

| Dry matter percentage
root of tuberous root
R . | N S

Early growing Early growing

Structural character - Late iod Late ‘ .
L growing _ benad growing | period
. period i Hybrid Inbred 1 period © Hybrid i Inbred
NG | @ ® G ® N6
Thickness of bark 0. 621***i 0.762***  0.501** (.252 0.160 ' 0.010
Rate of bark —0.432%%% —0.856™** —0.651**  0.503%** 0.026 | 0.189
Sieve tube dimensions in bark 0. 243 ! —0. 298 0.292 0.077 —0.231 | —0.375*
Rate of sieve tube dimensions in bark ‘ —0. 3371 —0.638%*F* —0.183 —0.196 —0. 354* ‘AO. 301
Sieve tube dimensions in xylem tissue | 0.801%¥* (. 845%**  (.262 —0.161 —0. 070 —0. 215
Rate of sieve tube dimensions in L o
periphery part of xylem tissue 0.149 0. 026
Rate of sieve tube dimensions in L oa, -
central part of xvlem tissue - —0-234 0- 116
fﬁvﬁijii:?ﬂi;ﬁ seve tube dimensions g ageex 9909 0,339 —0.105 0.162  —0.049
Vessel dimensions in xylem tissue PO 785**’“1 0. 464™* —0.132 0. 090
Rat_e of Ves.{sel (hm'engmns' in : —0.042 | 0. 167
periphery part of xylem tissue } ‘
date ol dimenc o contral ne
I\Atf. of ve.s‘s‘d dimensions in central part | 0. 34kFH —0.070
of xylen tissue ,
fiﬁgfgﬁﬁ;ﬁﬁf‘ﬁ vessel dimensions in —0. 490%** 0. 671%%% —0.200  —-0.060  —0.028 | —g. 033
Size of pirenchymatouscell in xylem tissue  0.194 | 0.775%%  0.508**  0.359*** —0. 118 ‘ —0.083
requenc arge parenchymai ; | , o ‘
Freauency of large parenchymatous 0.025 % 0.612%%%  0.270  —0.256  —0.631%* _ seokx
Development degree of secondary i ‘
vascular cambium [ 0. 701%** 0. 151
note (1)eevee See Chapter 9, (2)------See Chapter 3, (3)----- See Chapter 7
Koo significant at 5% level **...... significant at 195 level
HAELLLL significant at 0. 1% level
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Table 100,

i

il

Relationship between the four types of the divisions of

parenchymatous cell in xylem tissue
of tuberous root , and thickening and starch content of the root

Characteristics of

f Division Non-division
\ parenchymatous n o }
Characteristics \ ¢ ‘\ Proliferation Differenciation Growth of cell i (I)‘fig;rel'i{ication
of \\ * X i
_tuberous root . (A) o ”7(B) ) 1 o (L) e ) o
T hlckemng i Very good Good ‘ Bad ‘ Very bad
S I S N - e .
Starch content t Luw \ ngh ‘ Very hlgh : Very low
N = - — - S :.,, 1 - ! - - — [
note (A)--e-- Large parenchymatous cell dlvmon Cell dlvxslon surroundmg vessel
B Secondary vascular cambium cell division
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Medium starch content type

Extremely high starch content type

Low starch content type

High starch content type

Fig. 66.  Relationship between the structural characteristics of xylem tissue of tuberous
root and the starch content of the root.
A - proliferation cell division (cell division surrouding vessel, large parenchy-

matous cell division).

B ... differentiation cell division (secondary cambium cell division).
C --- Non cell division (gradual cell growth).
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Summary

With the aim of obtaining a general view of the relationship between the structure and the starch accumula-

ting function of tuberous root of sweet potato in order to breed high-starch vielding variety, the structure of

tuberous root in sweet potato varieties was observed,
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In the present thesis, the structural characteristics of tuberous root of sweet potato and their variations
among varieties were investigated with special reference to the starch content and its thickness; the structural
characteristics being analysed genetically.

A. Structure of tuberous root

For the purpose of obtaining a general view of the structure of tuberous root, the structure of tuberous root
in several sweet potato varieties was observed from early stage to harvest time : stress being laid on differentia-

tion of vascular bundles and proliferation of storage parenchyma cells.

L. Differentiation of tissue in root tip

The root tip structure of sweet potato variety Okinawa No. 100 was observed five days after planting.

1. Root cap consisted of a central core part and its peripheral part.

2. In transections, central core part showed no regular arrangement of cells, but the peripheral part showed
cell arrangement surrounding the core part in a ring.

3. Innermost cell layer of root cap and epidermis had a common origin, called dermatocalyptrogen.

4. There were two meristems observed in the basal part and the apical part of dermatocalyptrogen.

5. In transection view, cortex consisted of about eight cell layers, with the formation of a structure surroun-
ding the central cylinder in a ring. It was about 200 micron away from the root apex that intercellular spaces
were apparently observed in cortex.

6. Pericycle was delimited at two-or three-cell-space-distance from the meristem in basal part of the dermato-
calyptrogen.

7. Semispherical zone consisting of irregular shaped cells was observed close to the meristem of the basal
part of dermatocalyptrogen in root tip.

8. Protophloem was apparently delimited at about 500 micron fron the top of central cylinder.

9. The thickening of the cell walls of protoxylem elements was observed 1 cm to 2 cm distant from the top
of central cylinder.

10. The cells of central cylinder were longer than those of cortex in longitudinal sections, and the arrange-
ment of central cylinder cells was irregular in transections.

11. In median longitudinal sections, an arrangement of large cells close to the apex was observed in the

central part of central cylinder.

II. Tuberization of adventitious root

With the purpose of making observation on the process of tuberization, the adventitious root of varieties
Okinawa No. 100 and Kyushu No. 34 were dug up 6 times at 5-day-intervals from 5 days to 30 days after plan-
ting, and the structure of the most thickened part or that of the part expected to grow thickest was observed.

1. 5 days after planting, the cortex consisted of 8 cell-layers and contained many schizogenous intercellular
spaces. Pericycle was multiplying not only the number of cells of central cvlinder by its periclinal division, but
also the cells and ring size of pericycle itself by its anticlinal division. Five or six protophloem elements occurred
in radial arrangement inside the pericyle and they were surrounded by metaphloems with companion cells. The
cell walls of protoxylem were sclerenchymated but not lignificated.

2. 10 days after planting, lysigenous intercellular spaces were observed in cortex corresponding to protoph-
loems. Protoxylem and central metaxylem vesse! lignified. The meristems surrounding phloem pole developed in
a holding-fan form.

3. 15 days after planting, the primary cambium was accomplished in the periphery of central cylinder, and
the meristem surrounding the vessel developed.

4. 20 days after planting, the primary cambium vigorously multiplied the number of vascular bundles and
the related parenchymatous cells. The meristems surrouding vessels also prominentely multiplied parenchymatous
cells, but no differentiation of vascular bundles was made by these meristems. Hence the author’s assumption is
that these meristems are not vascular cambium. New phloems were differentiated in xylem parenchyma,
then new meristems were differentiated close to these interxylary phloems. These meristems close to interxylary
phloem were judged by the author to be vascular cambium, because they differentiated vascular bundles and the
related parenchymatous cells. The author called these meristems the secondary cambium corresponding to the
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primary cambium in the periphery of central cylinder.

5. 25 days after planting, all the meristems observed at the preceding stages continued to increase intensi-
vely the parenchymatous cells, and another new cell division occurred in xylem parenchyma; namely, some
large parenchymatous cells independently divided themselys into two or three daughter cells respectively. This
type of cell division was not accompanied by vascular differentiation, and did not show the meristematic cell
layer either. The author called this specific type of cell division “the large parenchymatous cell division™.

6. 30 days afrer planting, the greater part of cortex fell off, and new cork cambium was differentiated, for-
ming bark. The activity of the meristem surrounding central metaxylem vessel was weakened gradually. The
structural characteristics of tuberous root of sweet potato were accomplished at this time.

7 From the above observations, the author classified the type of cell divisions contributing to tuberous
root thickening into the cell division in cork cambium, primary vascular cambium, secomdary vascular cambium,
meristem surrounding vessel, and the large parenchymatous cell division, Of these cell divisions, both cell divi-
sions in primary and secondary vascular cambium differentiated phloem and xylem, so the term of vascular
cambium should be given to them. The cell division in the meristem surrounding vessels and the large parenchy-
matous cell divisions multiplied only parenchymatous cells not differentiating vascular bundle, so they should

not be called vascular cambium.

[1I. The change of structural characterstics resulting in the thickening of tuberous root

The changes of structural characteristics resulting in the thickening of tuberous root in six varieties con-
taining Okinawa No, 100 were compared.

1. In any variety observed, the thickening of tuberous root was very prominent in early growing stage from
30 to 60 days after planting. But the varieties could be classified into two types in accordance with the speed of
thickening in later stage; one type kept high speed of thickening till later growing stage and another tvpe re-
duced the speed down in later growing stage.

9 The thickness of bark increased with the thickness-increase of tuberous root in all varieties observed.

3. The sieve tube dimensions in bark did not increase with increasing thickness ol tuberous root.

4. The rate of the sieve tube dimensions in the periphery of xylem tissue was not correlated to the thickness
ol tuberouas root.

5. The rate of the sieve tube dimensions in the central part of sylem tissue decreased with increasing thick-
hess of tuberous root in some varieties, but did not decrease in others,  Intervarietal difference was very promi-
nent in this characteristic.

6. The rate of the vessel dimensions in the periphery of xylem tissue was not correlated to the diameter of
tuberous root, Intervarietal difference in this characteristic was very prominent.

7. The rate of the vessel dimenstons in the central part of xylem tissue decreased with increasing thickness
ol tuberous root in all varieties observed, except Okinawa No. 100.

3. The size of xylem parenchymatous cells in Taino No. 57, Okinawa No. 100 and Kyushu No, 31 increa-
sed with increasing thickness of tuberous root. But this tendency was not clear in others.

9. The {requency of the large parenchymatous cell division had no relation with the thickness of tuberous

rool. Intervarietal difference was very prominent also in this characteristic,

1V. The relationship between the process of starch accumulation and the change of structural characteristics
i tuberous root

The relationship between the process of starch accumulation and the change of structural characteristics in
the tuberous roots was compared among six varieties including Okinawa No, 100.

1. Dry-malter percentage as an index of starch content ol tuberous root had rapidly increased already in
carly growing stage, and reached the maximum at about 90 days or 110 days after planting.  The day showing
the maximum drv-matter percentage varied with the variety. Dry-matter percentage of the central part of tube-
rous root was higher than that of the periphery part in any variety, observed.

9 The thickness of bark increased with the increasing thickness of the tuberous root, and still continued
to increase even alter the dry-matter percentage of tuberous root reached the maximum and then began to deci-
case. So it was concluded that there was no direct relationship between the dry-matter percentage of tulierous
root and the thickness of bark.

3. Although the dryv-natter percentage ol tubeious oot had 1o relation with the rate ol the sieve tube
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dimensions in bark within the same variety, vet the rate of the rate of the sieve tube dimensions in bark was
generally higher in the varieties with high dry-matter percentage of tuberous root than in the varieties with low
dry-matter percentage.

4. The rate of the sieve tube dimensions in periphery of xylem tissue had no relation with the dry-matter
percentage of tuberous root in the same variety, but was generally higher in the varieties with high starch
content than in the variaties with low content.

5. The rate of the sieve tube dimensions of the central of xvlem tissue decreased as the dry-matter percen-
tage of tuberous root increased.

6. The rate of the vessel dimensions in the periphery of xylem tissue increased with the increasing dry-
matter percentage of tuberous root in some varieties, but not in other varieties. The relationship between the
two characters varied much with variety. The varieties with high dry-matter percentage of tuberous root genera-
lly showed high rate of the vessel-dimensions in the periphery of xylem tissue,

7. The rate of the vessel-dimensions in the central part of xylem tissue decreased as the dry-matter percen-
tage of tuberous root increased.

8. The size of cells in xylem parenchyma became larger as the dry-matter percentage of tuberous root in-
creased in some varieties, but not in other varieties, The relationship between the two characters markedly
varied with variety,

9. The frequency of the large parenchymatous cell division in xylem parenchyma had no relation with the
dry-matter percentage of tuberous root in the same variety. But high-starch-content-varieties showed generally

low frequency of the large parenchymatous cell division.

B. Intervarietal variation and genetical analysis of the structural characteristics of tuberous root

To clarify the intervarietal variation of the structural charactreistics of tuberous root, and the relationship-
between the characteristics and the thickness and starch-content of nuberous root, the structures of the tuberous
root were observed at early and harvesting stages in many varieties or lines containing high-starch-content-inbred-
lines and interspecific hybrid lines, and the structural characteristics were analyzed genetically, Finally, general
discussion on the relationship Letween structure and starch accumulating function of tuberous root was tried, a
type of tuberous root structure promising for god thickening and high starch accumulation was shown as a
breeding objective, and its breeding method was discussed.

V. Comparison of the young root structure between a typically high-starch-content-variety and a typically
low-starch-content-variety

The structure of young tuberizing root were compared between a high-starch-content-variety, Kyushu No.
34 and a low-starch-content-variety, Okinawa No. 100.

1. The thickness of cortex did not differ between Okinawa No. 100 and Kyushu No. 34. The diameter of
the central eylinder of Okinawa No. 100. was larger than that of Kyushu No. 34.

2. The number of ridges of protoxylem and the number of vessels composing the ridges were larger in
Okinawa No. 100 than those in Kyushu No. 34.

3. The parenchyma between protoxylem and central metaxylem vessel showed more prominent develop-
ment in Okinawa No. 100 than in Kyushu No, 34.

4. Of the many kinds of cell divisions in xylem parenchyma, the development of secondary cambium
produced little difference between both varieties, but the cell divisions surrounding vessels and the largeparen-
chymatous cell divesions were more prominent in Okinawa No. 100 than in Kyushu No. 34.

5. The starch accumulation in phloem parenchyma was more prominent than that in xylem parenchyma in
both varieties. Either variety showed little difference as to the former, but Kyuthu No. 34 was more prominent
than Okinawa N o. 100 as for the latter.

VI The structure of young tuberous rool in leading varieties

The structural characteristics of young tuberous root of 17 leading varetics including Okinawa No. 100
and Kyushu No. 34 were observed on the twentieth day and the thirticth day alter planting. Dry-matter percent-
age ol tuberous root was measured at matured stage as the index of starch content,

1. Twenty days after planting, the diameter of young tuberous root ranged from 1. 1 mm (Kyushu No. 1)
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to 3 mm (Okiuawa No, 100). In some varieties, the thickened part of the root was not vet clear at this growing
stage. Thirty days after planting, the thickness of the tuberous root ranged from 6.4 mm (Kyushu No. 1) to
11.8 mm (4-33). The dry-matter percentage of tuberous root ranged from 36.2% (Norin No. 2) to 26.1%
(Murasakibaru No. 3).

2. The diameter of young tuberous root highly correlated to that of the central cylinder.

3 The number of radially arranged ridge of protoxylem vessels varied with the variety, not correlating to
the diameter or the dry-matter percentage of tuberous root.

4. The number of vessels composing the radially arranged ridges of protoxylem varied with the variety,
and had positive and negative correlations to the diameter of young tuberous root observed thirty days after
planting and to the dry-matter percentage of tuberous root, respectively.

5. The degree of development of the parenchyma between protoxylem ridge and central meaxylem vessel
varied with the variety, and had positive and negative correlations to the diameter of young tuberous root thirty
days aftar planting and to the dry-matter percentage of tuberous root, respectively.

6. The frequency of the large parenchymatous cell division in xylem parenchyma of tuberous root varied
with the variety, and had a negative correlation to the dry-matter percentage of tuberous root.

7. The number of lignified cells surrounding the central mataxylem of tuberous root was especially larger
in Norin No. 3, Norin No. 9, Kyushu No. 34, and Norin No. 2 than that in other varieties used.

8. The number of interxylary phloem in the surroundings of central metaxylem vessel varied with the va-
riety, and had negative and positive correlations to the diameter of young tuberous root thirty days after planting
and to the dry-matter percentage of tuberous root, respectively.

9. Both the number of starch grains per cell and the volume ratio of the starch grains to the cells varied
similarly with the variety, having a positive correlation to the dry-matter percentage of tuberous root.

VIL The structure of young tuberous root in inbred lines with high starch content

For making clear the characteristics of inbred lines strongly inbred and selccted for high starch content, the
structures of young tuberous root of the inbred lines with high starch content were compared with those of the
economical varieties, Okinawa No. 100, Norin No. 7 and Koganesengan.

1. The thickness of bark, the ratio of the thickness of bark to the diameter of tuberous root, the sieve tube
dimensions in bark, the ratio of sieve tube to bark-dimensions, the rate of the sievetube dimensions in xylem
parenchyma, the rate of xylem vessel dimensions, the size of cell in xylem parenchyma and the frequency of
large parenchymatous cell division varied with the line and the variety.

2. The diameter of tuberous root had a positive correlation to the thickness of bark. Generally, the lines
with small inbreeding-coefficient had large tuberous root with thick bark, and those with large inbreeding-coef-
ficient had small tuberous root with thin bark.

3. The diameter of tuberous root was negatiuely correlated to the ratio of the thickness of bark to the
diameter of tuberous root. Generally, small inbreeding-coefficient lines showed large diameters and small rates of
bark, on the other hand, large inbreeding coefficient lines showed small diameters and large rates of bark,

4. The diameter of tuberous root was positively correlated to the size of cell in xylem parenchyma. Gener-
ally, small inbreeding-coefficient lines showed large sizes of cell in xylem parenchyma, on the other hand, large
inbreeding-coefficient lines showed small sizes of cell in xylem parenchyma.

5. The dry-matter percentage of tuberous root was negatively correlated to the dimensions of bark. Gener-
ally, large inbreeding-coefficient lines showed high dry-matter percentage and small dimensions of the bark; on
the other hand, small inbreeding-coefficient lines showed small dry-matter percentage and large dimensions of
the bark.

6. The dry-matter percentage of tuberous root was negatively correlated to the frequency of the large paren-
chymatous cell division in xylem parenchyma. Generally, large inbreeding-coefficient lines showed large dry-
matter percentage and small frequency of the large parenchymatous cell division, on theother hand, small inbreed-
ing-coefficient lines showed small dry-matter percentage and large frequency of the large parenchymatous cell
division.

7. The inbreeding-coefficient in the observed lines was positively correlated to the rate of interxylary
phloem dimensions of tuberous root.

8. The high starch content {of tuberous root in large inbreeding-coefficient lines was mainly dependent on
the low frequency of the large parenchymatous cell division in xylem parenchyma and the small sieve tube di-
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mensions in bark, but not dependent on the increasing of the rate of sieve tube dimensions in xvlem tissue,

9. Several structural characteristics of tuberous root in the lines observed were correlated to the coefficient
of relationship of lines or varieties to theier specific ancestral varieties ; the thickness of bark and the sieve tube
dimensions in bark were correlated to th> coefficient of relationship of lines or varieties to their ancestral variety
Tsurunashigenji; the sieve tube dimensions and the large parenchymatous cell division in xylem tissue were
correlated to the coelficient of relationship of lines or varieties 1o their ancestral varieties Yoshida, Shichifuku
and Choshu,

VIII. The structure of young tuberous root of interspecific hybrid lines

The varieties of sweet potato I. batatas, the lines of its allied species I. trifida, and the lines of Fy and the
subsequent progenies of interspecific hybrids were compared on the structural characteristics of young tuberous
root.

1. The roots of each line of 1. #ifida hardly showed thickening development, but the young root of F,
lines of interspecific hybrid showed vigourous thickening development as well as that of sweet potato varieties.

2. Many lines with starch content higher than sweet potato varieties were found out among the interspeci-
fic hybrid lines,

3. Generally, the thickness of tuberous oot was correlated to the thickness of bark. The rate of the thick-
ness of bark to that of root was larger in the lines of Ltrifida than in the varieties of sweet potato, and generally
showed medium value between the two species in the hybrid lines. However, some of F; hybrid lines, proved to
be in possession of extremly high or low rate.

4. The thickness of tuberous root was correlated to the development of parenchyma tissue intercalary be-
tween protoxylem vessel and central metaxylem vessel. Two types of the hybrid lines were observed as to the
abowe relationship. One was the lines in which tuberous root grew vigorously though the development of the
intercalary parenchyma tissue was not so well, such as Norin No. 2; another was the lines in which tuberous
root showed poor thickening in spite of remarkable development of the tissue,

5. The thickness of tuberous root was correlated to the development of the secondary cambium in xylem
parenchyma tissue. Many lines showed better development of the secondary cambium than sweet potato varieties.

6. The thickness of tuberous root was negatively correlated to the rate of the sieve tube dimensions in bark.
The root of the lines of . #rifida hardly thickened and showed high rate, and that of the varietes of sweet potato
thickened vigorously and showed low rate. The tuberous root of the hybrid lines showed the medium type be-
tween [, trifida lines and sweet potato varieties.

7. The thickness of tuberous root was positively correlated to the rate of the sieve tube dimensions in xylem
parenchma at the time when the diameter of tuberous root was less than 5.5 mm, but negatively correlated, when
the diameter of tuberous root was more than 5.5 mm. The tuberous root of the hybrid lines showed the medium
type between I trifida lines and sweet potato varieties, in regard to the relationship between the thickness of
tuberous root and the rate of the sieve tube dimensions.

8. The thickness of tuberous root was negatively correlated to the rate of the vessel dimensions in xylem
tissue. Generally, the lines of I. #rifida showed small thickness and large rate, the sweet potato varieties showed
large thickness and small rate, and the hybrid lines showed the medium type between I. #rifida lines and sweet
potato varieties.

9. The thickness of tuberous root was correlated to the size of cell in xylem tissue. Generally, the lines of
1. trifida showed poor thickening and small size of cell, and the lines of sweet potao varieties showed good thick-
ening and large size of cell. The lines of hybrid showed almost the same tendency as sweet potato varieties,

10. The thickness of tuberous root was correlated to the frequency of large parenchymatous cell division in
xylem tissue. /. trifida lines showed little thickening and low frequency, and the sweet potato varieties showed
vigorous thickening and high frequency. The interspecific hybrid lines showed generally the medium tendency
between 1. trifida lines and sweet potato varieties, but several lines were found showing high or low frequency for
the thickness of tuberous root.

11. The dry-matter percentage of tuberous root was negatively correlated to the rate of the sieve tube dimen-
sions in bark. The inter-specific hybrid lines showed high dry-matter percentage and low rate of the sieve tube
dimensions in bark, and the sweet potato varieties showed a reverse trend.

12. The dry-matter percentage of tuberous root was negatively correlated to the frequency of the large paren-
chymatous cell division in xylem tissue, The interspecific hybrid lines showed high dry-matter percentage and
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low frequency of the cell division, and this was reverse in the sweet potato varieties,

13, Generally, the tuberous root of interspecilic hyvbrid lines showed vigourous proliferation of vascular
bundles and the related parenchymatous cells, by good development of secondary cambium. This is assumed to
be the main factor of the fact that the tuberous roots of many interspecific hybrid lines showed high starch con-

tent and good thickening.

IX. The structure of tuberous root at harvest time in leading varieties or lines

The structural characteristics of the tuberous root at harvest time were observed in leading varieties or lines,
and the relationship of the structural characteristics to the thickness or the starch content of tuberous root were
discussed.

1. The thickness of tuberous root at harvest time was highly correlated to the thickness of bark; tuberous
root thickened well showed thick bark. This was the same result as that obtained in tuberous root at early grow-
ing stage.

9. The thickness of tuberous root at harvest time was negatively correlated to the rate of the sieve tube
dimensions in bark ; well thickening tuberous root showed low rate. This was the same result as obtained in
tuberous roos at early growing stage.

3. The thickness of tuberous root at harvest time was negatively correlated to the rate of the sieve tube
dimensions in xvlem tissue. But Norin No. 2, Koganesengan and some of other superior varieties showed rela-
tively vigorous thickness of tuberous root and high rate of the sieve tube dimensions.

4 The thickness of tuberous root at harvest time was negatively correlated to the rate of the vessel dimen-
sions in xylem tissue; well thickening tuberous root showed low rate. This was the same result as obtained in
tuberous root at early growing stage.

5. The thickness of tuberous root at harvest time was irrelevant to the size of cell in xvlem tissue. This was
different {rom the result obtained in tuberous root at early growing stage. From such a result, it was assumed
that the thickness of tuberous root at harvest time was largelv dependent on the number of cells in xylem tissue
as well as on the size of cells.

6. The thickness of tuberous root at harvest time was not correlated to the frequency ol large parenchyma-
tous cell division in the central part of xylem tissue; some lines in which tuberous root showed vigorous thicken-
ing and low frequency of large parenchymatous cell division in the central part of xylem tissue were found out.

7. The dry-matter percentage of tuberous root at harvest time was not significantly correlated to the rate of
the sieve tube dimensions in bark. But this result was considered to be not necessarily opposed to the significant
correlation obtained at early growing stage.

8. The dry-matter percentage of tuberous root at harvest time was positively correlated to the size of cell
in xylem tissue. This was a relationship different from the result obtained in the tuberous root at early growing
stage.

9. The dry-matter percentage of tuberous root at harvest time was not significantly correlated to the frequen-
cy of the large parenchymatous cell division. This was a relationship different from the negative correlation
obtained in the tuberous root at early growing stage. This relationship can be explained by the fact that some of
low starch content varieties have the tendency to reduce the frequency of large parenchymatous cell division in

central part of xylem tissue at harvest time.

X. Inheritance of structural characteristics of tuberous root

For making clear the inheritance of structural characteristics of tuberous root, 33 varieties or lines including
high starch content inbred lines and economical varieties, and 30 Fi lines obtained from the cross combination
among them were used for experiments.

1. Following characters in the F seedlings varied with cross combination ; the thickness and starch content
of tuberous root, the thickness of bark, the ratio of bark thickness to the thickness of tuberous root, the sieve
tube dimensions and the rate of sieve tube dimensions in bark, the sieve tube dimensions and the rate of sieve
tube dimensions in xylem tissue, the rate of vessel dimensions in xylem tissue, the size of cell in xlem tissue,
and the frequency of large parenchymatous cell division,

2. Parent offspring regression coefficients were significant for rate of bark, rate of sieve tube dimensions in
bark, sieve tube dimensions in xylem tissue, rate of vessel dimensions in xylem tissue and frequency of large
parenchymatous cell division, Additive effects of genes were presumed for the manifestation of these characters;,
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S0 we can expect an accumulation-effect for each of these characteristics,

3. The degree of heterosis expressed by (Fi-MP) was not so prominent over all cross combinations, The (F;
MP) values for sieve tube dimensions in bark were generally positive, while those in xylem tissue were negative,

4. The degree of heterosis varied with cross combination. Heterosis over parents in the following items,
namely, thickness of bark, rate of bark, rate of sieve tube dimensions in bark, sieve tube dimensions in xylem
tissue, rate of sieve tube dimensions in xylem tissue, rate of vessel dimensions in xylem tissue, size of cell in
xylem tissue, and frequency of large parenchymatous cell division was expected when the parents value MP was
small, and rarely expected when MP was large.

5. Manifestation of heterosis was sometimes difficult even in cross combination between different inbred
lines when the inbreeding coefficients of parents were extremely large. In case of breeding an extremely high
inbereeding coefficient line as a parent for hybridization, it is necessary to take note on preventing the decrease
of sieve tube dimensions or the rate of sieve tube dimensions in xylem tissue.

6. Heterosis in thickness of tuberous root was closely correlated to that in thickness of bark, size of cell in
xylem tissue and frequency of large parenchymatous cell division, and was negatively correlated to that in rate
of bark, rate of sieve tube dimensions in bark, and rate of vessel dimensions in xvlem tissue.

7. Heterosis in starch content of tuberous root was correlated to that in rate of vessel dimensions in xylem
tisue, and was negatively correlated to that in frequency of large parenchymatous cell division.

XL General discussion

Based on the result obtained from chapter I to chapter X, the relationship between structure and thicken-
ing-or starch accumulating-function of tuberous root, and the method for breeding high starch and high yielding
varieties were discussed.

1. Cell divisions in xylem tissue of tuberous root were classified into 4 types based on the form and degree
of cell division;

Aoeeee proliferation division of cell (division of cells surrounding vessel, large parenchymatous cell division)
B...... Differentiation division of cell (secondary cambium cell division)

Ceonnn Non-division of cell (gradual growth of cell)

D...... Non-division of cell (lignification of cell)

2. Based on the relationship between the relative volume of the tissue with respective type of cell division
and the starch content of tuberous root, the structural type of xylem tissue of tuberous root was classified dia-
gramatically into 4 types; low, medium, high and extremely high starch content type,

3. Of these 4 types of tuberous root structure, the high-starch-content-type may be the most promising type
for breeding a high starch and high yielding variety,

4. We could expect to obtain a high starch and high yielding variety by the following breeding procedure ;
firstly crossing between the lines with high starch content type of tuberous root structure described above, and
then out crossing between the progeny lines from the former crossing selected for the above type.
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1—A, 1—B, Root tip of adventious root in median transection.
2. Root cap in cross section.
3. Central cylinder in cross section.
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intercellular gpace

plate 2. 4—A, 4—B, Young root at 5 dayes after planting in cross section.
5—A, 5—B, Young root at 10 dayes after planting in cross section.



{ vascular camb:

plate 3. 6—A, 6—B. Young root at 15 dayes after planting in cross section.
7. Young root at 2C dayes after planting in cross section.
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8—A, 8—B Proliferation and differentiation of cell at the both sides of
primary vascular cambium.

9—A, 9—B Meristem surrounding vessel and secondary vasscular cambium.
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:"large‘pamenchymatous

f meristem surrounding vessel!

{ xylem parenchmatous cell!

plate 5. 10. Large parenchymatous celldivision.
11, Outer and inner tissue of primary vascular cambium of young
tuberous root 30 days after planting, in cross section.




