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Effects of the Soil Temperature upon the Growth of
Some Tropical Fruit Trees
4, Effects of the Growing Season and the Soil Temperature

upon the Growth of Papaya and Carambola
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Table 1. Experimental materials and seasons for the experiments

& % — B & % ® % i3 -1
Species Common name Japanese name  Family name Season
Carica papaya L. Papaya X ¥ 4 7 Caricaceae  1.1986%F 1 H29H~3 298

Jan. 29~Mar. 29, 1986

I.19877H 2 H~8 H298
Jul. 2~Aug. 29, 1987

IN. 19884 9 A15A~11A15H
Sep. 15~Nov. 15, 1988

IV. 198811 118 ~1989% 1 A10H
Nov. 11, 1988~Jan. 10, 1989

Averrhoa carambola L. Carambola I LV ¥ ¥ Ozxalidaceae 1.1987#1A21H~3H2H
(Star Fruit) Jan. 21~Mar. 22, 1987
I.1987%5H1H~6 A30H
May 1~Jun. 30, 1987
M. 1989%: 7T B16H~ 9 B14H
Jul. 16~Sep. 14, 1989
IV. 198910H21H~12 8208
Oct. 21~Dec. 20, 1989

BoR BRSO ORIEM
Table 2. Plant sizes at the beginning of the treatment

& % HEMEEK L ¥ B & =
Number of Stem Number Total
Species : plants height of leaves fresh
examined weight
cm g
NN A7
25 5.756+0.24* 2.25+0.26* 0.55%0.04*

Carica papaya L.
= A

2 .30+0.28" 1.05+0.07" 0.370.02°
Averrhoa carambola L. J 3.30+0.28 05

* o fREE(RZE

* . Standard deviation.
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5 RABENOKIRIIE 3 RITRT LBD TH - o, SEHTATLE & IREORE % HEjFC AT
TRIE L 7o FERSKA AR O IR IZRERE 0.5 CLIANTH - 7o, HIRMEIZAKR DR
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Table 3. Maximum and minimum air temperatures (C) in the glasshouse during
experimental seasons

] % IR ] B = B B S 2]

Species o Season Max. Min. Mean

NN 4T I 30.1 16.2 23.2

Carica papaya L. i 35.6 23.2 29.4
il 27.5 16.8 22.2
v 21.3 16.7 19.0

T v vV I 23.1 16.8 20.0

Averrhoa carambola L. I 299 23.0 26.5
m 34.9 26.3 ‘ 30.6
v 23.5 17.1 20.3
HRIEE
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Effects of the growing season and the soil temperature upon the growth of

papaya (left) and carambola (right).
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2R 47 (B) BXOTLYy (F) OREERCRETHROLE
MK E dHRIRAEL D, 15° 20° 25° 30° 35T,

Fig. 2. Effects of the soil temperature upon the growth in papaya, Carica
papaya L. (above) and carambola, Averrhoa carambola L. (below).

The soil temperatures of the respective figures, from left to right, are
156° 20° 25° 30° and 35C.



ARER - BT - KB RE

HEIIERS SO EEZYEIZOCK, thoREEIR26CTK, SEEORK/MER 156 CRTHES
N,

EORRUEERE & 15 CXTRED, 20 CXTREFERE, 256 CRIidkktE, 30 CXiZERRE,
PTXTREROEE L/, BERI 1L TXIIEEDE, 20CTXEPr@E, 26 CRIGEM, 30T
Xiztgts, BLUBCTXIEBEEZE L GE2XD,

VL4 EoEREEE L CTRIEEDEEICSDWTA S &, 2RI 25 CRBLU N CKXTE -
7 ZRUtchs, mtEXEOEROZBLBRII/NS D 7, KILEOK/MER 15 CXTHD 51
Too LIc3oT, TL vy Th A 7 LEBBERS 2 VWIEIKIROZERPKEBERICE T i
BIED /Y — VIt KE BT 5 ERIBD SN - T,

2. FEHEINEFKR

BR A T7ELUTL YV ESREANERIOCKXTEL, 2LWT 2 TCXTHEIN, —4,
B/MEIL 15 CXTHEI N bDDREBEENDEE IS o1, LpL, WmEE HIRIC K
LERICERNA LN,

BE N TORPERNOHIBEOEEIPPREL, BAERIOCXTAHLONI, —TF, T
LYY OBERNOHIIEOREII/NS L, DA TRT EEKMEIZ2OTCXXIFITCKXTAHONT,
MEE & 15 CROERIZER /NS Do, 7584 7 OIERAT (FHNE) TRE{MEXE b
ftho 3 MEHHADIBA L VIEKEPR L1, 30TCTEE—2I1Z, 20WT2HTT, EEDoLWV
HRERIG/ Y5 — v 3o 3 B ML TV,

BH A TORKEIR 2B CXMBEL, DVWTINCXTASNH, MHEXEOZEIZ/NE
Vo B/MEIR 15T THA LN, TV Y VYORKREIRIOTCXTEZL, 2VWT22HTXTALN T,
—75, (EHE < REERIIDE S, SUBERAOR/MEIR 16 CTXTH - 1,

M EEEME - A TBLOTL YV EBICEHMBOEEIIRE, RRMEE/ /1 71330
CX, 2VWT2BCTKX, TLvvid2BCTX, 2WTICTXTH > 7o B/MEIZ SNA TBLU T
Ly v &SRB I CKXTH LN, EMBETOEENDORENED Gl

MTEEME - A TBLO TV YV ORBERICRIETRMBEOREIREC, HKAMEEY
NATIRICK, 2VWT2BCK, Ty vid2bCTX, 2WTICKTA LN, H/IMHE EHE
EHRNBEBI I CTXTH - Foo

EHCRETHENO SRR EL5 5L (B1R), < 1 T7BLOTL Y VB b L
HEDS LU NI EICHT 2REPREDP - 7o, ML SRUBEFHHICBVW T2 CTXBLV30T
XThERZEESH, 3B5CTKE 20 CXTHETEEMGIIRMSA S, &Il CRTERMBRE
BTh -1,

Y DEEICHE L iR O REEHF 3B X D B2 5, FIHY I, KEEROKERE DGV E
FRE LR E EBICHVWEREZRL, KEBEERESEHEIRE &S L ORKRE X L TE\©EE
WHBIEERELTVS, 7 FVIZDVWTARHES " iE, FIHERORKEMRIZI2TTTH S
&L, F/AKLEWERY 13, 7 N OHl FIHHIEIZ 20~30 CREETKRKELC D, Zh 5L 11TX
23 C LD THEEEZAAD TS, CooPERY 13, P= FDL¥YE, M EHRES I CERKER
20CTHRARENRY, HIRISTCTHR OG- LEMELTVWE, —F, PP BIOFay )™
T, BETOHBRZNAETN2THELTNTC, HEDREAFN14~16T, 14~18T X1
16~25 CHSHIR EME SN TV B, HEARD L, BEHNICEB T 2KFEOEE ICIEKIE 256~29 T HEZ)

_6_



NRNATBEUTL VY OEERRIZTHIBEOE

THBHILEEBDTWV B,

BE R VW TIRFIHC 23931 T ORFEROEAH AV (EBREME 3 H), BEROK
BRI 32T ThHy, B UCTIROERRIROIMH I NI LEHEL T3, REDDY® b
TTINBIUOR YT —DILRKICBITE2RIBEBOEROEBEHBILINLTATHZ EMELTL
5, BEESIR, TRuI, STINBIUTYI-BHIEBEHBLTCTEBLUTIC 275E/ b4y
RMERIZHBC, L5HF 75T/ AV IBHIB 2 CITBOTKEEENIWVWT & Z2HICHE
Lo TO&HIT, B, METRIMEBRB~0COERAMTEER IV, T/, FEHLSYQ,
NNATDI0B~128 (985 4F) BXUTLvvyyod4HA~6H (1985 ) OB TCERETV,
ZORR, RBEERENENHBINCBLIV BT TRATHEEMEL T, FEROFH
ERICUIANBEBRPHORKRRIZNEBIE—-BTEbDTH - 1,

Pl &Sic, "m4 78UV Yy vid, BBURME N CELUV 2 CTEEMSRES NI,
—7%, WEL b0 CLULOFERICEZZBERBOBEILEAONILT LS, HIRI0~35T, &<
IZ3BCTIRBCOEEIVIROEILEZ D, ROEEOET™®, BKIOBIFHEC BT D,
KEBEERICHELLODEEDLNS, COHKR, BHEMEVWILDS, BREETIOCTULD
HRICE > HIBAREEEEOTREESH 3 T L2 RTIEHES I L DEWVWL B, AERTIRE
EIELUNACHBX 28T TWISWDS, BEE O FETRMB 26~2TTY THE I L HHEL T
b, MRRETIE, BEAMNNBCULOBRICKESEWVWES, &I, HIEIZ 25 CRikIcERT
BIEDNMHELBDONS, AERICBIT S, EX20EBHICE T 3 {HE L RBEROBKRER
BTBRE, NN TBIOTL Y VHELOHIEBE2CTHS 0 COEETHRELEERSAZVESR
EWz &I,

& B

BRI D 5 B, /¥/¥4 7 Papaya, Carica papaya L. & U T L ¥ & Carambola (Star
Fruit), Averrhoa carambola L. DX BEEEICRKIZTHRIEHHEMEOHREBAH O hICT 5720
ICEBRET- 7, 15T 53T ETHTHBTKEZFAEL L 72 5 BREEOEEBRKENICEAE =
AteFSRF o8y VEBE, NEEEZMZ THREL, EREIE60 B ICHE, BE EXK,
i EIREMES L ORI T EERAE L 2o TOBRRIROLEBYTH 5,

1. WMEEPERICLLEATH, SHMETCBIZEERRBTXIZNCEE -2 L LTIEE

[FIBR78 /9 — v &R LT,

2. NNATBLIUTL VY YOEEIFEHRIZ25CTH S 0 COEHFETH -7z & ITHITEHDOAE

BlE, NN 7TRHESINT Ty yTRDBTHERSG L -1,

3. KEEEOERLEVHIEIZ, XA T7TBXUITLYyYESI5TTH -1,

X [

1) CooPER, A.J. 1973. Influence of rooting-medium temperature on growth of Lycoperisicon
esculentum. Ann. Appl. Biol. 74 : 379—385.

2) BRARHE - B IE - HRAZS - & ST 1962 REBITEE AT HBFFN), r= b,
9 Y OFHICBIT ZKIR, HBOKEICOWVWT., TEKREFH. 10 : 59-70.

_7_



AR « BT - KBRS

3) BRAERE - B IE. 1962, REBRELEE BT AHAQ), v=—ny AEEROSR, H
BHb=tb, F9)0RFRFTHE O OVWT, TFERE¥HR. 10: 71-79.

4) BEEMR - ZILE/E. 1967. b= b OEBICKRRITRIBOKE. TEFMLEREEENDTE.
RFES. HH42Fk. 148—149.

5) BMER « KEF =M. 1987, BHERAMOARICKITHIEOKE. 1. KBERICAONSH
BEZRicowT., BREEHR. 12:13-20. :

6) AAIER « KEFRE. 1989, BERBMOERICKITHIEOKXE. 2. /FE/ b AV YE
LU7 2o 5 DERICKIETHRERA SR ORE BABBHHR 14:11-19.

D AEER - KERSE. 191 BEREOERICRIETHIEBOKE. 3. /7T BLUET v I—
DHERICRIT T RIS L B 0 B28, ARSI, 16: 1-8.

8) FHHEKAR. 1959. BROYMBOERICWT 3 FEREOHE. SHABUH. 8:1-95.

9) KLIEWER, W. M. 1975. Effect of root temperature on bud break, shoot growth, and
fruit-set of ‘Cabernet Sauvignon’ grape vines. Amer. J. Enol. Viticul. 28 : 82—89.

10) ALRHEE#E « FHEE « LRZ « BRFIX. 1986, MBHORKBZTFY ‘R A v b« &
TeTLFH VY F)T OEFENEERYECRITHIEBEOLE MIUKEF®R 67:1-9

11) AGRHEEHR « BNTIX. 1984, MBRHEORLBZTFY XAy b et T« TLFH Y)Y
7' ORFE, FHEEBIOCIEREREET CRIITHIRORE, ¥, 53 (3) - 242—250.

12) AGRHMR - SIREEE - BRFfIR. 1987 AL SMEBL/ZTFY ‘<2A v b et T e 7L
FHUF)T ORAKROHEE, FHMERBLIVOMEHERBT CRITHIMBOSR. RFEE.
56 (1) : 16—23.

13) RepDY, Y. N. 1975. Bottom heat — a new technique for rooting hardwood cutting of
tropical fruit. Current Science. 44 : 444 —445,

14) SaMmsoN, J. A. 1980. Tropical Fruit. Longman. VLondon. 12—16.

15) MARE. 1066 BHUCHY B AREECRETHIKROKE. VI FEERECKETER
KEOHE, —RHERPOBE I JEOELLE DB#EIcEVT —. BIFFC. 35
(1, 2) : 8—12. :

16) HHEE. 1966. BOENRIERE. TR 37:63—68.

Summary

This study was carried out in order to ascertain some effects of the growing season and
the soil temperature upon vegetative growths of papaya, Carica papaya L. and carambola
(star fruit), Averrhoa carambola L..

Young seedlings were grown for 60 days in different seasons at the plastic pots which
were put in the water baths, supplied with the five degrees of temperatures, varying with
the interval of 5° namely 15° 20° 25° 30° and 35T, respectively.

The growths of the treated seedlings were measured concerning stem height, stem dia-
meter, number of leaves, top and root dry weights, with the following results ascertained.

1. Regardless of the growing seasons, the seedlings responsed to the respective soil

temperatures similarly, showing its peak at 25T or 30 C, respectively.
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2. Papaya and carambola grew most vigorously within the soil temperatures from 25 C
to 30 €, and the optimal soil temperatures fitting best for the root growing were 30 C in
papaya and 25T in carambola, respectively.

3. Both the vegetative growths of papaya and carambola were inhibited most at the

soil temperature of around 15C.



