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Anatomical Characteristics of Young Sweet Potato Tubers
in Inbred Lines selected for High Starch Content

Teizi Kokusu
(Laboratory of Plan: Breeding)
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Table 1. Varieties or lines used for observation
\ | inbreedin f ‘\ l i i \
| . . | g | source of | | . . | inbreeding | source of
No. l variety or line | coefficient | origin | No. | variety or line | coefficient | origin
1 | F.V.62-41 | o vy 18| Kytked 14-54 0.16 O
2 | S.21-102 ) | [ | 19 | S.106-50 0.22 O
3 | L 95-193 e A 2 | Kyukei 17-2053 0.25 A
4 Taind No. 57 e | h 21 | Kyukei 17-2059 0.25 A
5 | S 91282 o0 22 s Kyukei 17-3104 0.25 W
6 ( S. 103-144 0 .11 | 23 | Kyukei 17-3106 0.25 ]
7 | Kyasha No.58 | O A | 24| S.214342 0.27 A
8 \ Koganesengan | 0 | i | 25 S. 392-14 0. 28 ]
9 Okinawa No. 100 ‘ 0 | O i 26 \ S. 392-26 0.28 | |
10 | Narin No. 7 .0 O ‘27\13%47 0.29 A
11 | L45 .0 LT U 28 | 1. 391-20 0.29 A
12 Kyukei 17-3028 0 | A 29 | S.24-163 0.31 Ll
13 Kyusht No. 38 ! 0.05 i O 30 | S. 24-365 0.31 ||
14 Kytsht No. 48 | 0. 05 [ O 31 S. 395-10 0. 38 O
15 1. 215-95 i 0.06 \‘ AN 32 \ S. 395-115 0. 38 N O
16 | 1.121-96 o1l | A | 33 ] 8.395-134 0.38 O
17 | S.138-179 o016 | O | \
—_— .__‘ e s —— amm— (DU, SN S ,,‘i - - A —— — e 4 e i LU e e e — —
O : indigenous variety or its inbred line
| |: exotic variety or inbred line one of which ancestor is at least exotic variety
A : hybrid of sweet potato variety and its related species, 1. trifida.
Table 2. Variance analysis of diameter of tuber and
its dry matter percentage in each line
T source of | \
 character | variation D | Ms B
.. | |
. line i 32 | 273.5 \
diameter % error ‘ 283 | 1.2 | 227. 9%
dry matter percentage l\ line ‘ a2 | 68. 4 ‘ 28, G
(early) . error ! 283 | 2.9 | :
- e e e i e - ‘\ e e o B RN :
dry matter percentage | line 29 | 159.0 \ 16, 9
(harvesting) | errot 9.4 | :

*+ 3 significant
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Table 3. Frequency distributions of means of diameter of tuber
and its dry matter percentage in each line

1) diameter

class interval (mm)

9 13 15

frequency | 3 5 9 9

17 19 21 23 25 27

3 1 AL

* : okinawa No. 100

2) dry matter percentage

#* ; koganesengan, kytkei 17-2053

(early) | 4 1
frequency (harvesting)

1417

(class interval (%)
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Table 4. Variance analysis of measured values on some
anatomical characters of tuber in each line

. dimension of phloem| dimension of phloem
source of | thickness of bark| ™™ “Coutery | " Cinnen) "

i D.f. Ms. F. Df. Ms. F. Df. Ms. F.
line ‘ 32 0.66 33.0%* 32 29.7 8.0%x 32 2937 106, 8%*
error Iz% 0.02 283 3.7 283 27.5

source of size of cell { frequency of large cell division

veration | pf. Ms. F. | DR Ms. R
line 32 3659 326. 7%* 32 3832 155, 8¥*

i 283 24.6

error 283 11.2

i

** : significant at 195 level



20 [E2) & H -t

Table 5. Frequency distributions of mean values on some
anatomical characters of tuber in each line
1) thickness of bark

class interval (mm)
8 9 10 11 12 ] 13 14 15 16 17

frequency 3 2 6 7 2 3 4 4 1 1

2) dimension of phloem (outer)

\ 7 class interval

4 5 6 ! 8 ? LLCTS § S AN L

6 10 4 2 0 1

S
S

frequency \ 1 1

3) dimension of phloem (inner)

class interval
20 30 40 50 60 70 80 90 100 110 *

frequency 2 9 11 6 2 1 1 0 0 1

4) size of cell

clgss inteyygl o
12 14 16 18 20 22 24 26 28 30 *F

frequency 1 3 9 8 5 1 2 1 o) 3

5Y) frequency of large cell division

\ class interval (%)

5 8 11 14 17 20 23 26 29
frequency 4 11 8 3 3 o] 1 2 1
* : one unite==0. 005 mm? ** : one unit==0. 0005 mm?
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W FR I 12196, Gi57E, S 21163, MDA E X
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SR I AL 2053, Ju% 172059, JuiN 48 7%
KEOFREE S 214342, S5k 172059, S 138 INKOTREE JLR 173028, S 39510, S 138—
179, bR 100 7, JMKKT R, o 179, L—4—S5
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Table 6. Correlation coefficients between measured values on
some anatomical characters of tuber and its diame-
ter or dry matter percentage in the lines

. dry matter

diameter percentage
thickness of bark 0. 534 0.010
dimension of phloem (outer) 0.292 —0.375%
dimension of phloem (inner) 0. 341% —0.215
size of cell 0. 508** —0.083

frequency of large cell division 0.270 —0. 562%%*

* : significant at 5 % level

** ; significant at 1 % level
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Table 7. Frequency distributions of coefficients of relationship between the lines
used for the observation and their ancestor varieties

coefﬁc1ent of relatlonshlp (class mterval)

ancestor variety

! 0.05 0. 10 0.15 0. 20
Tsurunashigenzi 1
Yoshida | 9 4 5
Shichifuku ! 6 3 9 4
Shichifuku No. 298 | 2 3
Chosht Pl 4 5
Genki ! 6 7 2
Benikawa ; 7 8
Nago oranda 13
Kurakawa I 13
L-4-5 : 4
Th 3
5.
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Table 8. Correlation between measured values on some anatomical characters of tuber
and the coefficients of relationship between the lines used for the observation

and their ancestor varieties

_ thickness of dimension of | dimension of frequency of
ancestor variety bark phloem phloem size of cell large cell
| o (outer) | (inner) _division
Tsurunashlgenm 0.328 0.275
Yoshida —0. 375 0. 594*#* 0. 721%*
Shichifuku —0. 479* 0.275 0, 512%* 0. 693**
Choshit | —0.545%* 0. 545%*
T | 0. 813* 0.723
* 1 significant at 5 % level : significant at 1 % level
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Summary

1) The structure of sweet potato tuber in the inbred lines selected for high starch content was

observed in its primary stage of growth.

2) Bark thickness, outer phloem dimension in the bark, and inner phloem dimension, size of
cell, frequency of large cell division in the xylem parenchyma tissue, were ascertained to be
different in accordance with the varieties in the lines observed.

3) The diameter of tuber in the lines was positively correlated with bark thickness, and with
inner phloem dimension, size of the cell in the xylem parenchyma tissue of tuber.

4) The dry matter percentage of tuber in the lines was negatively correlated with outer phloem
dimension in bark and with the frequency of large cell division in the xylem parenchyma

tissue of tuber.

5) The structural characteristics of tuber in the lines selected for high starch content were
closely correlated with the specific ancestor varieties.

6) The high starch content of tuber in these particular inbred lines was assumed to be highly
dependent of the low frequency of large cell division in the xylem parenchyma tissue of
tuber, but not dependent on the high density of phloem in the tissue.



