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Physiological Studies on Sweet Potato, Ipomoea batatas LAM,:

II. Effects of Inhibition of Thickening Growth in Early
Stage of Root Development upon the Shape of Tubers
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Table 1. Number and weight of tubers and length of neck in the tubers
formed on the basal and apical part when the apical! part was imbedded
in various days after the imbedding of basal part, 1954
On the experiment field, Kagoshima Univ.,

Variety Norin No. 7.

Days elapsed Weight of tubers Number of Weight of Length
from first Nu(r)x%ber Number of tubers (gm) {‘ tubers (%) | tubers (%) of
to second ; Racal | Amieall 1 s o1l Ral e neck
. R lants | Basal | Apical Basal | Apical | Basal | Apical| Basal | Apical
imbedding | P 3 nodes|5 nodes| 1 °tal 3 nodes|5 nodes TOtal[S nodes|5 nodes!3 nodes|5 nodes| (¢72)

0 20 } 17 50 | 67 | 4,370] 24,170!28,540? 254 | 746 | 153 | 847 5.2
: i
2 20 | 26 l 39 65 | 10,7901 16,960 | 28,750, 40.0 60.0 37.5 62.5 6.0
5 20 ‘ 36 ‘[ 16 52 | 14,980 9,720 |24,700 69.2 30.8 60.6 39.4 4.8
; |
10 19 [ 53 | 54 23,755 1,320 - 25,075 98.1 1.9 94.8 4.2 3.0
15 ! 18 | 53 ‘[ 3 56 25,810 1,210 27,020 94.6 5.4 95.5 4.5 4.6

Percentage

Days elapsed

Fig. 1. Change of the formation of tuber on the basal
and apical part with days elapsed from the
imbedding of the basal 3 nodes to the
imbedding of apical part.

Variety Norin No. 7.
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Table 2. Number and weight of tubers and length of neck in the tubers
formed on the basal and apical part when the apical part was imbedded
in various days after the imbedding of basal part, 1954
On Ibu;{d plant experiment station, Kagoshima Univ,,

i Variety Norin No. 1.

Davs elapsed | Weight of tubers J Number of Weight of Length
from firs |Number) Number of tubers (gm) | bers (%) | tubers(%) | of
to second " Apical | "Bacal | Avicall . Rasal | Anicall [Apiea]ll nec
! I lants | Basal |Apical | Basal | Apical | Basal | Apical! Basal | Apical|
imbedding | P 3 nodes'5 modes‘l TOtal\S nodes|5 nodes| | °tal |3 nodes|5 nodes|3 nodes 5 nodes, (¢m)

o | 20 9 91 | 100 598 | 13407 14005 90 910 | 43 957 | 23
P |
2 20 49 | 44 ‘ 93 | 4,784 8,199 13,983 52.7 47.3 © 34.2 \ 65.8 | 29
‘ ‘ : |
5 | 19 64 1 3 67 ‘ 8,252 160‘ 8,412 955 | 45 @ 98.1 ‘ 1.9 3.6
10 | 20 60 | 6 l 66 | 8376 1,232 9,608 909 | 9.1 & 872 128 3.1
15 20 53 9 | 62| 8301 1,69 9,994% 855 | 145 | 831 169 | 33
100

Percentage

Days elapsed

Fig. 2. Change of the formation of tuber on the basal
and apical part with days elapsed from the
imbedding of the basal 3 nodes to the
imbedding of apical part.

Variety Norin No. 1.
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Table 3. Effects of the inhibition of thickening growth caused by the
correlation in early stage of root development upon the weight
of tops and tubers and the length of tubers neck, 1954
On the experiment field, Kagoshima Univ.,
Variety Norin No. 2.

Period Number ‘ Weight Weight Length
of of | of of T/R of
inhibition . tops (gm) tubers (gm) neck (cm)
(days) Plants ‘ mean \ mean mean
A 0] ‘ 19 2894239 524 -4-30.4 0.554+0.049 : 7.8+1.08
B 2 \‘ 20 365-£146.4 556+457.7 0.784+0.182 9.8+0.97

‘ $ok * %
c s 20 428436.3 5714+59.9 0.93+0.153 17.7+1.13
i ‘ *x * ¥
D 10 19 4321389 436151.2 1.45 +0.339 18.1+4.40

* Significant at the 59 level.
** Vs v 19 level.
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Fig.3. Distribution charts of the length of tubers neck
when the basal 4 nodes were cut off in various
days after the imbedding of apical part.

Variety Norin No. 2.
A.Cut off on the O day after the imbedding
of apical part.

B. 4 2nd day after Y
C. 4 5th day after y
D. ¥ 10 th day after y
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Table 4. Effects of tinaerohic condition of soil in early stage of
root deveropment upon the weight of tops and tubers and
the length of tubers neck, 1955
On the experiment field, Kagoshima Univ.,

Variety Norin No.l

Days Number Weight Weight Length
under un- f { of of T/R of
aerobic 0 tops (gm) tubers (gm) neck (¢m)
condition Plants 1 mean mean mean

7 ‘ 20 : 8134+-64.2 ; 756 +61.1 1.244+0.158 16.1+1.37
0 f 20 | 8754513 672+50.3 14540263 | 694078
(Control) | i
B - ) | ) i Kk *’* i<>l<>l< o
10 20 : 1,028 +78.9 948 +51.5 1.10+0.074 15.5+0.99
0 | ) !
(Control) 20 ; 1,062 4-86.9 | 573+113.8 " 1.61+0.167 5.9+1.04

** Significant at the 195 level.
ek k v v 0.19 level,
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Résume

When 3 basal nodes of the slip are imbedded in soil horizontally, and after a
few days the remaining apical nodes are imbedded along its length, the number
and weight of the tubers formed on the apical nodes are significantly reduced.
The influence of the basal part upon the formation 0f tuber on the apical part
increases with the days elapsed from the first to the second imbedding.

When the apical part is imbedded 15 days after the imbedding of the basal
3 nodes, the tubers formed are almost entirely restricted to the basal part. By cut
off the basal part, the inhibition can be abolished and the apical nodes can produce
tubers. If the basal part is removed some days after the imbedding of the apical
part, abnormal tubers with *“long neck” are formed on the remainder part. The
length of the neck increases with delay of the removal of the basal part.

When the thickening growth of the root is inhibited for some days after root-
ing by unaerobic cnndition of the soil, long necked tubers are also produced. Under
inhibiting action, irrespective of internal correlation or of external factors, the
thickening part displaced toward the distal end of the roots, resulting in the forma-
tion of long necked tubers.

From these facts the inhibitation of thickening growth seems to be closely
related with some physiological conditions of the primary tissues of the root, which

exist for a short duration and are lost soon by aging of root in a few days.



