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A Study of the Effect of Soil Temperature on Thickening of Tuberous Root of Sweet Potato
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( Laboratory of Crop Science)
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Fresh weight of shoots and roots per plant
grown under different soil temperature ( Ex-
periment I ).
(] : Shoot, [J : Non-tuberous root,
B : Tuberous root.

* LL, ML, LM, LH, MM, HL, HM,
MH, HH : Each plant was grown for 39
days.
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Fig. 2. The number of tuberous roots per plant
grown under different soil temperature ( Ex-

periment [ ).
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Fig. 3. Fresh weight of shoots and roots per plant

grown under different soil temperature ( Ex-

periment [ ).

[J : Shoot, [ : Non-Tuberous root,

B : Tuberous root

* L, ML, HL, MM, HM, HH : Each

plant was grown for 60 days.
LL-M, ML-M, HL-M, HM-M,
HH-M : Each plant was grown for 40
days as in experiment I, then, trans-
ferred to intermediate soil temperature
(M ) for 20 days.
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Fig. 4. The number of tuberous roots per plant
grown under different soil temperature ( Ex-

periment [ ).
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Tissue structure at transverse section of the roots grown under LL
and LL-M, soil temperature.

P : Pericycle, PX : Protoxylem, PP : Protophloem, CMX : Central
metaxylem, SX : Secondary xylem, PVC - Primary vascular cam-
bium, SVC : Secondary vascular cambium.
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Fig. 6. Tissue structure at transverse section of the roots grown under HH and HH-M, soil tem-

perature.
LXP : Lignified xylem parenchyma.
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Table 2.  Thermal flux of tuberous root tissues ( 5mm in thickness )

Thermal flux Temperature Difference of Q Q2 Mean
temperature T:-T, T,-T, thermal
Q Q2 T, T, flux
Treatment (Kcal/m - h) (t) (T) (Kcal/mT *h)
MM 72.5 23.5 33 29 4 18.1 5.9 12.0
7 70.9 24.9 33 29 4 17.7 6.2 12.0
HL-M 65.3 26.9 34 30 4 16.3 6.7 11.5
2 81.7 28.9 33 28 5 16. 3 5.8 11.1
HM-M 72.6 23.8 34 29 5 14.5 4.8 9.7
7 72.5 23.5 34 29 5 14.5 4.7 9.6
HH-M 66.5 24.8 37 32 5 13.3 5.0 9.2
2 61.5 27.1 36 31 5 12. 3 5.4 8.9
HM-M 65.5 27.5 34 29 5 13.1 5.5 9.3
ML-M 62.2 21.5 33 28 5 12. 4 4.3 8.4
LL-M 63.5 21.0 36 31 5 12.7 4.2 8.5

* Q1. T; : Absorption s;ie, Q2, T, : Release side.

Table 3. Relation between thermal flux and water content in tuberous root tissues (5mm in thickness)

Thermal flux Temperature Difference of Q Q. Mean Water
temperature T,-T, T,-T, thermal content
Q Q2 T, T, flux
Variety (Kcal/m - h) () . (T) (Kcal/m C - h) (%)
= o Okinawa No. 100 70.6  19.6 23 19 4 1727 4.9 11.3  73.5
55 2 92.0 220 25 20 5 18.4 4.4 1.4 724
2 9 QOiran 74.3  20.6 25 21 4 18.6 51  11.8 73.4
E Bé) Shirosengan 82.4 19.2 25 20 5 16.4 4.5 10.5 73.0
8 p 89.1  23.1 26 21 5 19.2 4.6  11.9  73.3
< o Tsurunashigeniji 73.0 21.3 24 19 5 14.6 4.3 9.5 64.5
g5 » 82.8 21.7 24 19 5 165 4.4 105 68.4
@ g Kyfshu No. 91 75.0  20.4 27 22 5 15.0 4.1 9.5  65.5
w2 ’ 81.1  20.0 26 21 5 16.2 4.0 10.1 656
T 3 Nérin No. 2 82.9 21.3 26 21 5 16.5 4.3 10.4  66.1
* Qi, T, : Absorption side, Q,, T3 : Release side.
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Summary

The effect of soil temperature on the growth and the formation of tuberous roots of sweet
potato was investigated during 39 and 60 days after transplanting. The treatments consisted of the
factorial combination of three day and three night temperature : low (15T ), intermediate (25C)

and high (357 ), respectively.

The higher the soil temperature, the more vigorous was the growth of the top. The formation

of the tuberous roots was the best under intermediate temperature condition, followed by the com-

bination the intermediate and the low, or by that of the intermediate and the high, being poorest
under low, and high temperatures and under the combination of these two sorts of temperature.

Under the low soil temperature, activity of the primary vascular cambium was strongly in-
hibited. Under the high soil tempreature, the primary vascular cambium developed rather well,
but the parenchyma cells around the vessels developed a marked lignification. In both cases, the
following secondary vascular cambium formation was inhibited, and this, in turn, resulted in the
inhibition of the thickening of the tuberous roots.

The roots which had remained in a non-tuberous stage under low or high soil temperature, 1in-
itiated a thickening growth when transferred to intermediate soil temperature. It was considered
that the parenchyma cells near the center of the roots became more active as the roots were trans-
ferred from low to intermediate temperature, while the primary vascular cambium increased activ-
ity when transferred from high to intermediate temperature. This resulted in the formation and
higher activity of the secondary cambium.

The measurement of heat conduction of the tuberous root tissues revealed that in case of the
tuberous roots growing thick and well the mean thermal flux between the heat absorption and the
release sides tended to be comparatively higher. It was suggested that in the several cultivars
containing low and high starches there was a close relationship between the water contents of the
tissues and the rate of the heat conductance though a clear conclusion may not be drawn yet be-
cause of the fewer number of the tissues tested.



