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INHDERIT TN RIE & BIREALDIEEDTE
LEHTiTbNZbnTH L, —F, KL F
BEBZRBOER, 6, NIMIC BT 5 BEDRFITH
B ~I5CUEE LD 4 ARETH S LR L
Twa, L»PL, K) 74 Vo=V FTCREE L
219 % ACHBOEHEOHECET 2HRIIRKR
HTZ L\,

AR TR L SRR 2 I H# L 2 &0 TFT

T2 A THORR - BEHRICRITTHIENORE %,
FICEHIBICEE L TRET 21T - 72,
#MH e HFE
EBITTNTEIE2T (6:00~18:00), ®IE
15°C (18 : 00~6: 00) »EKIE ATESRETFF

* KEEZH 1758 (BBFISG844 B) RUE179E (BB
M604E4R) BERICBWTIRE.

-7z, HUBOHIEIZ LEEIEEKE I 1/5000a 7 7
F—Fy FEANTIT- 72, HIEHIEOKBEIZEER
FHTIREICLUNRTH -7, Ky M2z 3kg D
MMt % 16 cm DER 2O, FEIRIZ L Zeh - 72,
EBRICERLAHR TN CEREBRTHEE LT
i 7THEHT, WEBREETRIL, S 5HIIHERIH
DEEHPHIcm DL DEEATHW, HOLEE
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Fig.1. Effect of soil temperature on number (®), total length (m) of adventitious roots and dry

weight of roots (A) per a cut-sprout at 1 (left) and 2 (right) weeks after transplanting in cv.:

Okinawa No.100.
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BE, MOEYE LB L OBEREEIRIIRL
72, iR 13°C T i&i EAERBIFRLNLT, 16K
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nr.
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H# 2 AME ¢l LAMBIc N ZN FNE W EE
RYEE D LAY, TEBREKIE 19~37C, BAE
BRI 22°~37C, HROEWEIF 22°~31C, T
TEMREIL 25°~31CTHEWERTL 2.
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Number of leaves (/cut-sprout)

0 T T T T T T T
13 16 19 22 25 28 31 34 37 40

Soil temperature ("C)
Fig.2. Relationship between soil temperature
and number of living (®, O) and dead (A,
A) leaves per a cut-sprout at 1 (@, A) and
2( 0, A) weeks after transplanting in cv.
Okinawa No.100.

THot, —H, 13, 168 R U OCTHEnIT1
WETTh -7z, MFEELRIL I~4.5DOEHHT,
MBRICRELZZRIRLN L - 7205 16CLUTR
W 3ACLLETHINT 2 MR &5 17,

xE 2. RRLCREFTSHEBEORE
A5CHERE E Ry P HRROMWET 10cm D
B2 40°C 2B 2 T - BEfE R oY B R (1 Wi
BOFE) rOBREEIRICRLE. Thbb,
Ry FERROMIBEHAL0CEBL T REFRIZZN
FNOMFEER L 0 1 eEE L - 72,

HE LERBORERAL CBRZES, EHERE
ELE 2 RITR L2, AR ER MO EHIEL
oL sl 2, EAEX (0 RHE) L HNAE
WEARATLNIE, aTRer ATt 9 BRLL
+, BR U, 100 5T 12 B LU MER
BT A TH-o72. 40BHENERXTIZIZEA
ERERAFRLNT, LBEHBICIITOENRE,
BH L TWw B L nr%h -7,

BOMEIZSHMIBNIEIC X ) I & 1, FHFRE
REI AR OB EL CERIICES L, 3
BB TlE, a3 >0y TELBR OB
75%, EH 145, #1008 T2 50% Rifsiz, 6
FRAEERX Tl 3 Mt & L 20%Ri1E, 9L Eo
MIBTIE WUBLUT & % o 72, BOEWE L FHA
FRE L ABOER R L, BRTERED SE
MI Iz L NEAL, SREABEX TR arrer A

Table 1. Time of high soil temperature treatment
(45°C), duration of the soil temperature exceed-
ed 40°C and diurnal average soil temprature.

Ui 08 e 0 o

Hours above 40C 0
(h/day)

Average soil
temperature(C)

1.9 5.0 8.0 11.0 24

28.0 30.3 31.8 34.6 35.9 45.0

Note; 1) The soil temperature was measured at
a depth of 10cm in the center of pots.
2) Average soil temperatures were diurnal
means of every 1 hour.

VTEMEX DK 90%, &R 145, i 100 5
¥ 75% Lo,

WERICOWTCRS &, BREEE, EHREELD
SEFMMERX Tl bz N RNt -72. %
7z, WHICIEHUT 24 BHLERX TEp o 2 LI E
Hilpdr o 72,
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7. Lo L 6 BFRALEETIZ 2 L F 1 26%, 41% i
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2RL, TARABTERIZ, aHFLr 7y Tlam
BETRELD» 724, HR 45T 6 RpHME
R TEh - 72,

NET R IC AV 2RO TP ERIL, 2742k
2 TR Y 3 AR TR RED L -
72h%, 6 EFIMER TR -2, —H, BR
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RL, TR TIRO0>3>6, ERUET
3>0>6 RFEMEX DB %~ 72 5%, KRILHKE%
13 3 RFRIAEE CHEIN L, 6 BRRTALEE T3 MmATE & K
BEDRP otz ZDRHFENTORLEDE
BIIEHBEREIC LV EE 572,

SREMMIEZ T2 2R MY TlE, B0
PAFTEL, —HrHCLCEIBWFUFR S

L7282 2 RBE I 2 (5 X).
% =

Y EEORBICOWTREEDM RO EIC 7
5> TWwa EBbNEHEY, LY DKL, WHH
ELIMHRI00 T2 AWT WAL, BIEIE 25CLIE
BHEL Twiw, 2L #EBRI10BBORE
MESCTHRAMEL2RL, BRABHLFZLREY
EVSERTH-, L L, W TFRIEDNTEE
2EHL, @iE% 25°~30C & #EmL TWwab,

AR 100 B % AV CHBIR & AROBAE 2 Rio kL
BRI, {RIEEICZ DWW T 19CH 5 EE &
wERL EB1R), 84, LWBoREL—KT5
LNTH-7z, Larl, BEOBEEBIZER DI
TE225°~30CEEL D, 0CHELRERET
bole, Tubb, fH LAMR CIIERE, T

Table 2. Effect of the high soil temperature treatment on rooting and some characteristics of tops in cut-sprouts at
1 week after transplanting starting Nov.4(A) and Nov.15(B).

Transpira-

Number of Total Average Dry weight Number of Number
Cultivar  Treatment a.dventi- length pf length ‘of of roots living of dead tion rate
tious adventi- adventi- leaves leaves of the 2nd
(h/day) roots tious root  tious root  (mg/cut- (/cut- (/cut- or 3rd leaf
(/cut- (cm/cut- (em) sprout) sprout) sprout) (ugH,0/cm?/s)
sprout) sprout)
0 26.3 354.4 13.5 344.8 7.8 0.3 5.95
6 34.0 91.5 2.7 121.0 6.0 0.5 3.07
A 12 5.3 4.8 0.9 3.9 0.0 0.5 0.02
Kog:;ne- 24 0.0 0.0 0.0 0.0 0.0 2.7 0.00
sengan 0 44.8 452.9 10.1 468.9 8.3 0.5 7.16
3 51.5 401.5 7.8 288.1 7.5 0.0 6.45
B 9 23.5 38.3 1.6 38.3 2.3 0.0 1.00
24 0.0 0.0 0.0 0.0 0.0 2.5 0.00
0 21.3 218.0 10.3 174.5 7.3 0.0 4.98
6 20.8 71.4 3.4 75.8 5.0 0.8 T 2.14
A 12 13.0 12.5 1.0 9.9 0.5 0.5 0.69
Kokei 24 0.0 0.0 0.0 0.0 0.0 4.0 0.00
No.14 0 25.5 391.8 15.3 383.9 8.3 0.0 5.46
3 35.3 303.4 8.6 221.0 8.0 0.0 5.70
B 9 33.8 25.3 0.8 26.8 3.8 0.0 1.07
24 0.0 0.0 0.0 0.0 0.0 3.3 0.00
0 17.8 244.4 13.8 190.4 6.3 1.8 7.59
6 28.5 70.2 2.5 71.2 4.8 1.3 4.33
A 12 5.3 4.5 0.9 4.5 2.5 1.3 0.69
Okinawa 24 0.0 0.0 0.0 0.0 - 0.0 3.3 0.00
No.100 0 30.0 314.5 10.5 224.3 7.5 0.5 6.27
3 45.8 233.7 5.1 127.7 7.3 1.0 5.34
B 9 40.5 19.6 0.5 10.3 2.5 0.3 0.72
24 0.0 0.0 0.0 0.0 0.0 . 3.0 0.00
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Table 3.Effect of the high soil temperature treatment on rooting and some characteristics of roots and tops in cut-sprouts at 1 week

after transplanting.
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3.10

1.7

5.8

1.09
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2.7
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85

3.3

No.14

Note; 1) Total sugar and starch contents were analyzed for glucose equivalent.

2) Diameter of roots and steles is average value of the thickest 20 roots.
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Fig. 3. Effect of the high soil temperature treat-
ment for 0 (upper), 3 (middle) and 6 (lower)
hours on variation in number of cell layers in
primary cambium -of roots in cut-sprouts of
cvs. Koganesengan (left) and Kokei No. 14
(right) at 1 week after transplanting.
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PIET 2, Mok LD abicxt L TESIRD
RHEBEbONRT VIO L b T35, VA
EDBEIIEERENI T TIZHbL TWw3 T,
FIREI RO REOBEML ) L NERENRH
BEZTHNLOEEbNS,

Wy THNEEE W ERTRLIGA, M
BT 0BT L LBERTIRT VY, AERTIR
FHBEEEROBRRERZ BBV RTOREL L
2. TOHRTIRICHELFFROLERFTH- 2
(F2X). WHICLIHVERAL -EOBRIIBOZEK
SRR T LN TH S, ROFEKSDORINIZ
AR & IREVEE T A ROREELIBERT 5 DY,
—RICIFRBETRAINDE Z L%, KRE
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Fig. 4. Effect of the high soil temperature treatments on number of parenchyma cells (®, A), lignified
cells (o, B) and lignification ratio (®, B/A+B) in the stele of roots in cut-sprouts of cvs.
Koganesengan (left) and Kokei No.14 (right) at 1 week after transplanting.

soil temperature treatment for 3 hours showing abnormal stele.
The cortex penetrates into the stele. Therefore the shape of stele
is not circle. i

C; Cortex. E; Endodermis.

WED S LRARETH 72 (B2, 3%). HE 28
Mg CIRBERPR L E— 2 2 RE 720D
7, BEBESIL 0CHETRAL LY, LEMEZD
BIRE L ABOERZ R, SNLDZ Lo b,
WA THORE - HENIREESHTECTA 55
B, E BREBOBIRE S A5 2 L ouEY & 8
bib.

P ; Penetration of cortex.
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HIRD R OMIRT L FEMRE I BEE 2 306 22
ek, BB R - THEML, ZDROBEED
MEREIFERRIZE TId k-2 (BE2H),
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Effects of Soil Temperatures on the Rooting of Cut-
sprouts of Sweet Potato (Ipomoea batatas Lam.)

I. Optimum soil temperature for rooting and effects of high
soil temperatures on the physiological and

anatomical characteristics of roots

Makoto NAKATANI, Atsushi Ovanact and Yasushi WATANABE
‘(National Agriculture Research Center, Yatabe, Ibaraki 305)

Summary

The effects of soil temperatures on rooting, and of high soil temperature on rooting
and some root characteristics of sweet potato cut-sprouts (Ipomoea batatas Lam.) were
investigated in a controlled environment. The results obtained are as follows :

1. In the cultivar Okinawa No. 100 the rooting of cut-sprouts occurred normally at
temperatures ranging from 19°C to 37°C. The soil temperature of about 30°C gave the
maximum values in the total and average length of adventitious roots and the dry weight
of roots at 1 week after transplanting and the number of leaves which recovered from
wilting and newly developed at 1 and 2 weeks after transplanting, respectively (Figs. 1 and
2). However, for the number of adventitious roots the range of optimum temperatures was
wider (Fig. 1).

2. Cut-sprouts of cvs. Koganesengan, Kokei No. 14 and Okinawa No. 100 were
exposed to a soil temperature of above 40°C for 0, 1.9, 5, 8, 11 and 24 hours per day during
a period of 1 week after transplanting (Table 1). Total length of adventitious roots and all
roots decreased due to the high soil temperature (Tables 2 and 3). But, the extent of the
decrease in the treatment for 1.9 hours per day was small due to the compensatory increase
in the number of adventitious roots, although the average root length was apparently
decreased (Table 2).

3. Total sugar content and respiration rate of roots conspicuously increased by the
high soil temperature treatments (Table 3). In spite of the decrease in the total length and
dry weight of roots, the number of leaves and transpiration rate did not decrease by the
exposure to a high soil temperature for 1.9 hours per day, presumably due to the increase
of the water uptake per unit root length associated with the activation of root respiration
(Tables 2 and 3).

4. In the treatments with high soil temperature one week after transplanting, there
was a large number of roots with few cell layers in the primary cambium and the
lignification of the stele cells was accelerated (Figs. 3 and 4) and abnormal stele was
observed in cv. Koganesengan (Fig. 5).

From these results it can be concluded that the optimum soil temperature for the
rooting and establishment of cut-sprouts of sweet potato is about 30°C, and that a
temperature of 40°C prevents cut-sprouts from rooting. When the exposure to a high soil
temperature (above 40°C) lasts less than 2 hours per day the suppression of cut-sprout
establishment is not appreciable. From the anatomical point of view, however, it appears
difficult for tuberous roots to develop when exposed to a high soil temperature even for only
2 hours per day.
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