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Statistical Studies on Genetics of Some Anatomical
Characters of Sweet Potato Tubers

Teizi Kokusu

(Laboratory of Plant Breeding)

L &

T

FHBE S HEBBONAYE, X TAKE
KRB ) & BRGS0 & i e BRI b b & %
HEPITL, 51T, AR AROBBHLIREH: &

F, T A WEEE O %ﬁ&mf%®mwbn5
TEEFHEY LTk, £, BiicsoT, &
TAthx“ﬁﬂnﬂmmahﬂﬁw%¢MﬂL&uﬂn &
TAMEZDPEWRER O T-dicid, —UIERkkg O 44
DO (A & & bic, NIOARSPEUEE NI

I IEIR X 40 2180 (NI oWnEil 2 &5 7%
{11\*1&:}5(‘7!)‘,%'22"(% H T & {”{(r('j[?ﬂ ’ ]‘x'-J C/U+I}JIL3Q7{Q

O BBARARE ML, Ao Bl T sk e (b 7
FHEMHBOR B X D 0TI L, BUEMFED
WAEST L, THbb, BLYEKEHETH
REERBUC & - Tl LT 07,

AL Eor it &,
P73, wﬁ»m BAZNEL A D T B35 H 5 T
F L0, X "r(D‘ﬂx‘ﬂ*” ICHO IS CABE AT
R 1\ THIY,  Fo SEAEMA S REARE S OB
DRUERERVEZ i B L2 i 2 & & b
1 C AR BN AR O 72 90 O RIS A JEE L
72HDTH 5B

AIFRDIRITICH IO, KB L 2SR
BB ) Fo ey G b, s R B2 5 L b
CR USROS E KT 5. Fh, SRR, i
T E 2 O 11O F i R S B R RS e 22 )
BAZELLE L, [ PRSI L, Bk,
WlHPRHDIERE 72 & QTR O 4y el 2 P ity S e JU
HABRES TR IS BOEE ,  TRIS R
B, HEREL R E O &AL U < &Eo
BERT B, 183, AKWICIZARIAE R 254 N HI
TR EUT, MRS R i B0 T
BofcbDTHY, HWHO—IRIR A RS

HT EEI

H BB OMIRE st 45

I, &

29

FREAED) &,

HOMBICE2bDTES. LLTHEEET S

O EBRHHS LUH®

1) R - SRR & & DS IR T2
TCABNILRME, 125 ISR 100 5, kT 2, o
HA Ry Iy 18 EDRANMAELTSH 33 % (F
NS FRH DMRAR AT L 5 30 4
BEO Fy JERTE 5. HARKL SCiRZENS
DERMAEITH I RITRTEBVTH S

2) BHEELL i F, B X 0BG, %
SHCKIEL, 1966141 3 J] 31 [iTH MK IR L7z,
FEH U By SV LAIZ 4 J130 15 5 H 2 Hichid
THHIL, 6 11 9 FNC AR 1 1&dd 72 0 25 Mk

M fe. tods, ARBIRN O QIR IR TE 2 DI
TLOHEL, 1 k’l Wiz 1HRELUTRM LA, %
1o, REASRBES RINEICRBIC kAT Uiz, & Ok

FEILZRHRY O TA Mux%ﬁﬁﬁ(/)%{'}& F - 7z Al
Th B,

3 MEORIC s RER AR 4 OB 7
A20 i, 1R#KdH720 10 BREEID, T ofids i
A U723 10 il 2 O BB E AR oMk & Uz,

T/, SRR AR & W IO TETH
D7, TEEOHAL, —WHAUA2TH220HICHE
TIW, RO OMAHIRFEE SOH®D 7 H 29 Hicy
WU, FHGHITDOOT25 RS THIINY, &k
D5 e KOTE TIRA SR U THIBE A Ok & Uik,
772U, 2, 3 OMAHICAMDD - DT, Y
KD THAHH 72 0 9 20 KA Uiz,

4)  BUARHIER A OTERL S K UM ORIE © Bk
MBI ATERY RARICHRR OB IE AL %/ €5 7 4 v
BT & > THES ISE DMK & U, FUERAS A
BHZEMCEO B B0 E (auto kinette) 7
HOT, 72772 )=V 4 75=viitksT
HAEUTIER Uk, F72, BRI A o 7R ic (e



30 s 55 i -
Table 1. Experimental materials
experi- No. . cross combination “ inbreeding coefficient coeﬁ’isclquiepntbgtfwgeelﬁnon
jent B I ? o 7 | ¢ and 3
o1 s, 395-115 % S. 138-179 ﬁ 0.38 0.16 0.06
L2 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 | Fvezal X S. 138-179 ! 0.16 | 0
5 OkinawaNo. 100 X S. 912-82 | 0 0 \ 0.13
6 1. 391-17 X 8. 21-102 | 0.29 0 ! 0
T \ 7 1. 215-95 < S. 103-144 ‘ 0.06 0 0.03
I8 | S.106-50 > S. 103-144 0.22 0 0
9 | S.395-134 X L-4-5 L 0.38 0 i 0
| 10 S. 392-26 » Koganesengan \ 0.28 0 i 0.01
11 S. 106-50 < Okinawa No. 100 0.22 0 | 0. 06
12 S. 392-26 X Fv 62-41 :‘ 0.28 0 | 0
18 S. 392-14 /<Kyukel 17-3106 | 0.28 0.28 | 0
14 S. 103-144 > Norin No 7 0 0 0
15 I. 95-193 X Kyukei 14-54 0 0.16 0.12
16 S. 395-10 % 1.7121-96 0.38 0.11 | 0.16
17 Kytkei 17-2059 X S. 24-365 0.25 0.31 | 0.02
18 Kyukei 17-2053 X L-4-5 0.25 0 1 0
19 S. 392-26 X S. 24-365 0.28 0.31 1 0.02
20 S. 214-342 » Koganesengan 0.27 0 i 0.08
21 S. 395-10 W S, 24-365 0.38 0.31 0.04
1 | 52 | Kyukei 17-3104 % Kytkei 17-2053 0.25 025 | 0
23 Kytashit No. 48 > Kytkei 17-3106 0.05 0.25 | 0
24 S." 395-10 % 1.7391-20 0.38 0.29 | 0.16
25 1. 95-193 * Norin No. 7 0 0 | 0.03
26 Kyashit No. 48 X Kyukei 17-3104 0.05 0.25 \ 0
27 1. 95-193 % Kyushta No. 38 0 0.05 ! 0.07
28 S. 395-115 > Taind No. 57 0.38 0 ‘: 0
29 S. 214-342 % 8. 24-365 0.27 0.31 1 0.08
30 Kytsht No. 58 X 1. 121-96 | 0 0.11 | 0.14
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Table 2. Variance analysis of diameters and dry matter percentages
of tubers in F, progenies

. diameter dry matter percentage
C’rfeer{,: source of wvariation
D. f. M s. F. D. f. M s. F.
I | between cross conbination \ 12 27. 50 1.67 “ 12 100.73 8. 86**
‘ within cross combmanon | 241 16. 46 “ 239 11.37
I ‘ between CIross combmatlon \ 16 85. 06 19. 87M 16 188.04 20. 80**
4. 28 307 9. 04

w1th1n Cross combmatlon i 307

SLgmﬁcant at 19 level
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Table 3. Frequency distributions of mean value of diameters and
dry matter percentages of tubers in each F, progony

1) diameter

class interval (mm)

experi- f
ment | 5 13 14 15 16 17 18 19 20
|
) ! 1 3 5 4

frequency %[ ; 2 4 2 4 1 1 2 1
2) dry matter percentage

experi- | class interval (%) S

ment 16 18 20 22 24 26 28

2 4 6 1

frequency ]II 1 2 2 3 6 3

Table 4. Regression coefficients of F; progeny mean values
on mid parent values of diameters and dry matter

percentages of tubers

experiment diameter
I —0.05
I Q. 22%%*

‘ dry matter percentage

0. 67%
0. 25%*

* 1 significant at 5 % level

**% . gignificant at 1 % level

Table 5. Regression coefficients of heterosis* on mid parent value
of diameters and dry matter percentages of tubers

experiment [ diameter dry matter percentage
T ! —3. 58%* ——2 15
‘ —7. 58%%* —5. 93**

I

estlmated by (F;-M. P)

** 1 gignificant at 1 %5 level
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Table 6. Variance analysis of measured values concerning some
anatomical characters of tubers in F, progenies

. dimension of dimension of
s thichness of bark ;
exmpeerf': source of variation phloem (outer) phloem (inner)
D.f. Ms. F. D.f. M.s. F. Df. Mas. F.
1 between cross combination | 12 390  29. 2**? 12 25762 17.6%* 12 325170 3.28%%*
within cross combination =~ 241 13 L 239 1461 241 99014
I between cross combination 16 672 28.6%*% 16 39614 3,68%* 16 359102 4.28%*
within cross combination 307 23 307 10753 307 83870
. size of cell frequency of large cell division
e}rgjeerftl source of variation S
D.f. M.s. F. Df. M.s. F.
1 between cross combination 12 88585 21, 94** 12 44706 3. 58%**
within cross combination 241 4037 241 12499
I between cross combination 16 151526 6. 78%% 16 29569 2. 40%*
within cross combination 307 22325 307 12296

* : significant at 5 % level
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Table 7. Frequency disttibutions of mean values of some anatomical
characters of tubers in each F; progeny
1) thickness of bark
experi- class interval (mm)
ment 1.1 1.2 1.3 1.4 1.5 1.6 1.7
I 3 3 6 1
frequency I 2 3 5 4 1 2
2) dimension of phloem (outer)
experi- class interval
ment | 7 9 10 11 12 13 14 (%)
I 3 5 3 1 1
frequency I 1 1 3 3 4 3 1 1
3) dimension of phloem (inner)
experi- class interval
ment 10 20 30 40 50 60 )
I 3 3 4 1 1 1
frequency I 1 3 11 1 1
4) size of cell
experi- class interval
ment 12 14 16 18 20 22 24 26 28 (*%)
I 2 1 3 1 6
frequency I 4 2 4 5 1 1
5) frequency of large cell division
experi- class interval -
ment 4 8 12 16 (%)
I 3 5 3 2
frequency I 2 9 5 1
* 1 one unit==0. 005 mm? ** 1 one unit==0. 0005 mm?
Table 8. Regression coefficients of F, progeny mean value on mid
parent value of some anatomical characters of tubers
. . dimension of dimension of frequency of
ex;::ertl- thlci’;‘:? of phloem phloem size of cell large cell
men (outer) (inner) ___division
I 0. 355t 0.517% 1. 361%** 0. 382* 0.195
I 0.152 0. 354 0. 182t 0. 523* 0. 575%

t:from 0.2 to 0.1 probability
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*: from 0.1 to 0.05 probability

** 1 significant at 1 % level
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Table 9. Degree of average heterosis of some anatomical characters
“ over all cross conbinations

\ dimension of dimension of | frequency of
experi- ‘ thlcf;is of phloem ! phloem | size of cell large cell
ment | (outer) ! (inner) o Q!VLSLOE -

P F, F,—P P thng”P F, F—P| P F,_ F-P P F F,-P

I \‘ 1.24 1.24 O 8.42 9.78 1. 36*42 69 32.15 —10.5419. 62 17.54 —2.08|11.26 13.08 1. 82
I ‘ 1.24 1.43 0.19 | 8.16 10.96 2.80 50 00 32. 53 —17. 47 19.71 20.59 0.88/11.52 9.06 —2.46
:sngmﬁcant at 5% level
Table 10. Regression coefficients of heterosis on mid parent value
of some anatomical characters of tubers
L . dimension of dimension of frequency of
efr?ee;tl' | thlcﬁﬁf{s of phloem phloem ! size of cell large cell

| (outer) : (inner) | division

1 —0. 645%% -—0. 480 ; 0. 361 ‘ —0. 805** —0. 618%*
I —0. 848%#* —Q. 646 ‘ —0. 818%* “ —0.425 —0.477
51gn1ﬁcant at 1 % level

Table 11. Regression coefficients of heterosis of some anatomical characters on

increasing inbreeding coefficient of F, progeny over mid parent
.| . dimension of dimension of i frequency of
- | i
exm%erftl | thlc%g?is of phloem phloem size of cell | large cell
B ‘g (outer) (inner) o i division
1 | —oo6s 4258 : 1. 448 —16.727 0. 746
o 0.362 ; —0.265 102. 769+ — 5.096 47.785

* ; significant at 1 % level
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Table 12. Regression coefficients of heterosis of tuber thickness
on that of some anatomical characters

. . i dimension of dimension of frequency of
- | .
e;}ﬁg thlcllc)r;%s(s of | phloem phloem size of cell large cell
(outer) (inner) division
I 17. 50% —0.168 ‘ —0.167 0. 778%* 0.322
I 13. 49%* 0. 554 E 0. 110% 0.516% 0. 653**

* : significant at 5 % level

*# 1 significant at 1 % level
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Summary

1) Of the sweet potato tuber, for the purpose of ascertaining how some of its anatomical
characteristics are inherited, comparative studies on the anatomical characteristics of the tuber
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were made between the 33 lines and varieties, namely the inbred lines selected for high starch
and the commercial varieties, and F, progenies derived from their 30 cross combinations.

2) Differences were brought forth by the cross combinations in the following items, namely;
tuber thickness, starch content, 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 of the tuber.

3) The regression coefficients of the F, progeny-mean-values to the mid parent values concerning
the anatomical characteristics were calculated, and it was ascertained that the regression
coefficient of the inner pholem dimension in the xylem parenchyma tissue was significant and
that of cell size in the tissue was nearly significant while that of bark thickness, outer phloem
dimension in bark and the frequency of large cell division in the xylem parenchyma tissue
was not always insignificant but sometimes, nearly significant. This may enable us to conclude
that these anatomical characteristics are partly controlled by the additive effects of genes.

4) 1In all cross combinations, the average heterosis of the anatomical characteristics estimated
by (F,-P) was not conspicuous in the degree, and not significant except in the case of the
outer phloem dimension in bark. Generally, the heterosis of the outer phloem dimension in
bark was apt to be positive, while that of the inner phloem dimesion in the xylem parenchyma
tissue was apt to be negative.

5) The difference in the cross combinations was responsible for the varieties in the degrees of
heterosis estimated by (F,-M. P).

The heterosis in bark thickness, inner phloem dimension, size of cell and the frequency of
large cell division in the xylem parenchyma tissue took place when the mid parent value of
the characteristics was small, but they were not likely to happen when large.

6) The heterosis of the inner phloem dimension in the xylem parenchyma tissue was not
scarcely negatively correlated with the increasing inbreeding coefficient of the mid parent,
which will make it necessary to make more detailed investigation of the inheritance of this
tissue.

7) The heterosis in tuber thickness was closely associated not only with the heterosis in bark
thickness and size of cell but also with the frequency of large cell division in the xylem
parenchyma tissue of the tuber.



