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Arboriculture of Euphorbia tirucalli
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-1 #ARB
Table 1 Rooted cuttings used

B E K £ HEH(g) X HERE (nm) B H(em) EEY (em)
Nutrient Green weight Root collar Height Branch
concentration diameter spread

1 47.3+£13.0 8.94+1.2 31.4%£5.6 15.7+2.9
% 50.0+14.8 9.2+0.9 30.7+3.8 14.94+2.3
% 44.7+10.0 8.3+1.4 32.4%£2.6 13.4+1.9
Y 45.6+10.7 8.6+1.3 30.0+3.2 13.8+1.4
K 46.6+ 8.1 9.2+0.8 30.2+4.2 14.4+1.8

Water

HREITIZZLDIEEDENH-72h, THREIERT 23 0HFE A IKRIZMHITTN
TREZDEL 1WA EHD LD TELD > 272D TH D, At IZEE, X HERE,
BEB L UBER) D&ERNH W22 5 B THEBERIED SNk h -2, WM T 511H%E
Bxihey, 67 AiTb-» 72, ERIBEBZEOHR TITL-720T, [RBOEVWEIZEZET
Lo U TEERL 7245, 2N THFRT 9 B OREH I EBRLIM P HK20.0C, &%29.3C4RL%,
Bz U EnBREIC K2 Bh %0 -7, HEERIIKE - o2& L, z0l1/2, 1/
5 1/10:Kkn5K L, 10863 2bb104K% 11X L7z, $EERIZAL B, 44418459300
ccEE, ZOMD BIZFRT & FRICKEKE HIcEWTS, EBRRT LERRICAE, MED
B, WEBLUBER) 2#l- 721, WEMERIHWTHICHWEHLTUYELZ, 2L TR
FNOEE L EEL R, HEIZIT T8EEMHIE A L 22 Red 72,

HAEH MELERE BIEBLUEERY 2R - 210087, EEB L UBERY 3 1 HFX>*D1/24%
X>*1/5f% X =+01/10f5 X = KR OBR L3S 6 17z, BIE TIE S 5121/5FX > KK nBf%

-2 HWAE®F
Table 2 Saplings cultured in green house for six months

% EK H H(g) & o 1 2 (mm) # E(em) F5E ) (em)
Nutrient Green Root collar Height Branch
concentration weight diameter spread

1 170.7+18.6 12.2+1.2 49.0+5.7 21.6+1.2
Y% 112.0£21.5 10.9+0.9 42.2+5.2 16.6+1.8
% 78.1+12.6 10.2+1.8 35.7+4.1 14.3+2.1
Y 77.1+£11.7 10.2+1.4 32.0+4.2 13.7+1.8
7K 68.7+13.7 10.4+1.1 30.9£5.7 14.3+1.8
Water
+), +++) *, k* ! S5UBLUL%KETHE

++) 5 5 %KETHEENBDH S L
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HRES Lz, MELBERIT 1EX> /25X =1/5FX=1/108 X = KR OBFRIERD 51
Fzo KICHL FERE M TEROAEE r @E S L U EEBE HMTEOE A E2 R — 3I1TRY, L EHD
EE R > /25K > /58K = 1/1005 K S KX OBIRAT, BEix 1EFX>1/2%
X =1/55 X =1/10K = KK OBRH RS 5 iz, FERDEBIMOKXOKH 2HELH 5. Z
IR TOEENIMENZ L 2R L T b, HTBMOEER 1FRX*>1/268X=1/50&
K**>1/10f5 X = KEKOBIEA D N, EIZ 1 X >1/26EX =1/56 X =1/10F K 5 KK HH
BHRS L N2, HEREHTROEASIABETRTNOK L EEIAEC, LER>>

#F—3 HEE, MTHNER LEE
Table 3 Weight of top and root and top-root ratios

5 % K W E & Top W T # Root b EE T E Top/ Root
Nutrient 4k E(g) # HE(g) |k B(g) #® E(g) | 4% E % i
concentration Grgen ‘ Dry weight Gr(.een Dry weight Grgen Dry weight

weight weight - weight
1 115.6+16.4 15.5+3.2 | 49.8+4.7 11.0+1.4 | 2.3%0.3 1.4+£0.2
Y 67.6+16.3 9.6+3.2 | 35.7£6.6 8.8+2.6 | 1.9+0.1 1.1+0.1
% 48.0+ 8.5 7.611.9 | 31.2+5.2 8.5+1.9 | 1.5+0.1 0.9£0.1
% 43.4%+ 3.5 6.9+1.2 | 24.9+3.4 7.0+0.9 | 1.7+0.2 1.0£0.1
7K 43.2+ 7.3 7.4+1.8 | 28.3+7.8 8.7+£2.4 | 1.6%£0.2 0.9+0.1
Water :

/245K > 1/56K = 1/1045 X = AR OBIR A5 b L7257, S8 TREAERATE & H_EH
LHTENED L 2D, TREZLOCHE VY, ZHZ B LM TR EROERIHT
WD KR, o R CIRAEMEI NS W2 2 2RL T3, TALX—EE L CHAT
BRI LR Th B2 b, EROZ LIS S L HATRAWES S CEESRD 2
EERLTVS, BBINERTREER I NVBOWREZELLL 20T, S HISBVEERR
COERETL S LEI D b,

2, R K

TAY Y TEBEB L OESEICHHLTE ), b ETIERBRERICEFOLRT,
L b20CU EAMETIE L WAL EZ LN TWDEY, ZZTIRELERNBEERERD L2,
RERZRLEIENICH 254 F b o - TERLL, FiRIZAKX (20C, 2480), B

(25°C, 128:RH, &) — (20°C, 128%M, %M, CX (30°C, 12K:f, &M) — (25°C, 128
M, %) »3K, BFEARBETY QU ATHZREIAIT b A > 72, EBRIZ198045 A
FVRENAZ Ty AT » 72, HRELHNKRESFERL LFELTH LA, shhidH
RE1/3, B2/3% vz, 1Xi3108kE L, EH 1 BUK#EAKE PICEC7S, EBRE - EBRAET
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BOBIEIZER 1 LEUFETITR - 72,

AW OLE, WEDLE

, HEBLUER) 2K -4, KRR TROBEDENEFNORE

EEE—5I10RT, BREOEE, HWXHERE, WEHLURE) £ L 5% CAELENH D
YREAUh ol R SHLRAEEOEERC> B> A, BEIICH*>B=A, KRY
BC*>B=ANBFRIZH LN, INSDOBRIBBEFBVITIEERPBRVWI E2RLTW
B, WEMEMTROAEE L BES L 0L, HTHROHSZE— 610RT, HEBOLE
HC**>B*>A, HEEIC**>BSA, MTFHIIAERC>BsADBIEARED LY, &

-4 R B
Table 4 Rooted cuttings used
ES it 3 B HEHLERSR i) & Bow o
Room (g) (mm) (cm) (cm)
temperature Green weight Root collar Height Branch spread
(night-day) diameter
A(20°—20°C) 49.4+ 7.2 9.8+£0.6 31.6+3.4 14.1+2.2
B(20°—25°C) 51.4%+ 8.6 10.1+£0.9 30.2+3.7 13.9+1.7
C(25°—30°C) 54.4+12.2 10.0+1.0 30.6+2.4 15.0+3.0
#—-5 HEHA
Table 5 Saplings cultured in phytotron for six months
= i S &# MELERE i3] b= Kok Y
(g) (mm) (cm) (em)
Room Green Root collar Height Branch spread
temperature weight diameter
A 94.3+10.0 10.4+0.7 40.9t4.4 17.7+2.1
B 106.3+9.6 11.7+1.5 38.3+3.8 17.9+2.0
C 137.0+15.6 11.8+0.6 47.1+5.2 20.7+2.1

A,B and C : Same as in Table 4

=—6

W EER, MTHOES LEHA

Table 6 Weight of top and root and top-root ratios

MBS HWTFE Top/Root

= " W E # Top W T # Root
Room | % E(g) % ®(g) |4 #(g) % H(g) & & % &
temperature Gre.zen Dry weight Gr?en Dry weight Grgen Dry weight
weight weight weight
A 71.2+8.1  9.1+1.0 | 23.1+4.2 5.84+0.8 3.1+£0.5 1.6+0.1
B 82.0+8.5 10.1+1.4 | 24.2+4.7 5.9+1.0 3.5+0.9 1.84+0.3
C 108.0+16.0 12.8+1.9 | 29.0+3.5 6.8+1.3 3.8+0.9 1.9£0.3

A,B and C : Same as in Table 4
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BICRBEELEGROLN D o2, ML, BMTHOBSGIERLHEELISHTHEERE
NS LI o 72, LILEOER, FiaH20CH 5H30CHEEAN TIRIBEEI WIS E
WOEENBWI EHLBIC k-7,

3. EECDHREROEEE

EBR1IITAY Y TOBGOEREL LN ENZ L, EBR2IIREH20CTH» 5H30C ¥ il
TREVEEIIFEEIFBLIEARELY, EBRIRBER2 LFEL M A ey 272, B
ERREOBGELEEZ BN TELRVDT, EERNVBEE2EZ TI98145 A @C%Sﬁ%ﬁé‘&).
6 4 A1z 478 - 72, SRR IF19804F 7 B ICIRFEL T & LANT, R4 9 AICASHEL 72 #1981
w5 I EE LB -7 b & EENmNO TR 15510 1 AT ORI 72, B L2 NI %R 1
AL T, REBIER 1 OLEEN 2E, 1EIKNIREL, 1K6%EH-2, Thid
NAF P urNOFEES AU EERTE ko722 & &, EB 1 TL/S5EX, 1/105K & KX
DBHNITICEENENITIEAEBD LN 572720 Th b, EBRAT L ITY) HRORIEITER
1 L F L HBET % - 72, ‘

£ 7 BT L ERETROBEOAELRT, EREBROBOLERA, B, CROK
Mi L UORERICIZTLDEHH 20, 2ERNA, BOSWIET1ROFEEEIRD LNZLST
135 % TEN DD EIRE2 At o7z, 67 ABR2ERKE IEROERIIEL 5 L LY

*-7 HRECFHEE
Table 7 Rooted cuttings used and saplings cultured in phytotron for six months

. iR (RE) Rooted cuttings used | FAZEHE (£ &) Cultured saplings
= fom. (g) (Green weight) (g) (Green weight)
Room FERX Nutrient concentration| ¥E[X Nutrient concentration
temperature
2 1 K  Water 2 1 &  Water
A 6.2+0.9 5.4+2.1 5.41+2.1 45.4+17.2 44.3+13.6 10.7& 3.7
B 3.8+1.4 4.3+2.3 6.2+2.0 52.0+12.8 56.5+ 7.5 19.1+ 5.4
C 5.3+2.0 6.1+2.2 6.3+3.0 57.84+17.3 46.3+19.3 22.9+10.6

A,B and C : Same as in Table 4
Mg HIREZCL2AEERBOLNL Y 52, KR TIZA<*B=CoBEfRIES LI,
DI LIRESH TSI HIUL0CH HLNCHBRTIREEIERICHE )V HVEL LY, B
SHERRTIUE KX) BERERICKE(BETLILETY. RLRBEATHRKTIZA,
B, CX¥3 25K = 1 ER**>AROBFE DY, BERIT 1HE EEK THaTHoZ
EDHALDPTH B,

F— 8T LI, WTHMAES LEA4RY, HMEMEHMTROEE - LEIZ2HRK L 115
RNH 72 TR TRCHOBER CHEESBS b % h -7z, KE T3 EERORE & T H
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#*—8 HiEE, MTIOHER LEL
Table 8 Weight of top and root and top-root ratios

# F # Top # T # Root e EE 1 FE Top Root
% M| % E Green #% & Dry weight| £ & Green & & Dry weight | £ & Green % E Dry weight
(g) weight () (g) weight (g) weight
Room =% JF8 X iR KRR HEEX
temper- Nutrient concentration Nutrient concentration Nutrient concetration
ature 2 1k 2 1 Kk |2 1 ko2 1 K| 2 1 %k 2 1 %K
Water Water Water Water Water Water

3.1 368 7.8 43 43 09 (73 74 28 1.8 1.6 0.7 [52 52 29 25 3.0 1.5

A
+15.4 £11.0 +2.8 £1.4 +1.2 £0.4|/£2.2 £3.3 £1.1 £0.4 £1.0 £0.4]£1.0 +1.4 £0.9 +0.6 £0.9 0.5
B 45.8 49.3 14.7 47 52 1.8 (6.2 7.3 44 15 1.8 0.8 (7.4 7.0 35 3.3 3.2 25
+12.4 + 6.4 +4.4 £1.4 £0.8 £0.5/+£0.5 £1.8 £1.3 +£0.3 +0.5 +1.0{£1.7 +1.2 +1.1 +£1.2 +0.8 *1.0
c 51.4 39.0 17.5 5.3 4.2 2.1 (64 7.3 54 1.7 21 1.3 |83 51 3.0 3.2 20 117

+15.3 £17.5 +9.4 £1.7 +1.8 £1.0{+2.4 +2.3 +1.5 +0.5 £0.7 +0.5/£1.8 +1.4 £0.8 +0.6 £0.4 +0.3

DEBIZBWTARECKRNH W22 5 % THEELVED LN, B ULIEERNTEME EBOE
H, REBIUHTHNAK, BROLE, SENH V21213 2B = 1ER*> KR OBIE
HRD NI, LirL, MTHOCK TS, KEL L 5B THEEIBObNAD 512, =
DWTHDCRTHEEELIRBDO LN AP > LI L RMTHOERIZES L VIBENHE L
ZFEZEERTEZEZ LN D, ML HTEOENEGIZIE UEER N E TIZEED 2 %
XTA<*B=CoOBRIEDLNZLMNME S B THEEESGBD LA D - 12, B LIREN T
B EHENDBRIZBW TS % TCERENBO LN L - 7205, CRNEEF 21ERXK*>*> 1
x> KX, £NLIMIAE, EEE L 2BKS 1ER*>KROBE»BH LN, Thb
DT ERBGDVTFICHIUTH FIMOERNSR W2 &, BHHRE L TREA20CL Lb s
EIERICHFOVVEL LW EE2RLTWS,

L ED#ER, BHIEEBRTHTHY, BERESHHHTHIUT20CL LR TR,
YL CESZBENB I EERS BRI LT o 12,

4. B %

TAN Y TRIEZICHII ) FUESD 29 FTON TN, BEEILHNEIZEOBREL, F
GHHTRIBETE VY, FLAETLIHERZUIER- 726 &, HMTHRISBETIITRE
oI ) FENATEZL0TE D, 29 THUThHPEICBIT 2L TR L 133
ThHbLEZ LN,

KBRIIHET R FEEEE N O WM T, 19784FE S 5 19814 £ T 4 £/4T% - 72,1978
FEEIHNX, t=— N 1EKX, E=—n12ERDIX L&}, 1979FEIIFNFNOK %
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FERINI) AL X b b IK L EAIER D 2 [KI2 50T, 1980F I3 2 LI FERIN i) oL X
bbb LORZME 72, 1981EEIZ19T8EE LR 3R AR T4 - 72, HRAWIIERL T
AL LEER L HECHL TR # R -7, SAEBIZEROE L ERKIC L - Tl - 7275,
1 X254 L, B2~ 72, IBEDBIEIZI978EE, 19794F K 31 F20em D1 E IC IR % &
X, ZOLWMICEREYG L LT WEIICBBWE L, 19804 E, 19814EEIIRIEREBED
Zedr otz BERTHRERROETR A8 T4 ET32000 48R CEE12A2» LBEI A S
Tl 22 BRI T X A & 2 BIcERsRE N,

WRIGREIZ R -9, BEORERMN - 1IZRT, £—9 :X— 1I1ck 3 L 1978EEIIBHD
Wi~ 3CTTINTHIEL, E=—N2EXII- 1 CTIRTCOEIPEEHE -2, ZTOERD
HE9 1 D3 B & ) ) iMoo b & MHBMET 2, BETIUDZIFT 2025 245
ZETHBLD, 1979 EERZMEREZYIR-72HE T CIZHI0mNER ThL BBV 1T%
272, EOREDLL TORKEERFNTHITC, E=—N2ETFTH+ICTH-722bbd

£-9 k&R X

Table 9 Minimum temprature

Dec., 78 Dec., '79 Dec., ’80 Dec., 81

—Mar., '79 —Mar., '80 . —Mar., '81 —Mar., '82
b 5T +3°C +3C
Under straw
W E b —8C —67C
0cm on ground
H_E 20cm -3 —4C —4°C
20cm above
ground
b b T +8°C +6°C
Under straw
W E b —2°C -3C
0cm on ground
s E 20cm —2°C —-3C —-2°C
20cm above
ground
b 5T +9°C +6C
Under straw ,
HE b —-1C -1
0cm on ground
Hh F20cm -1 —-2C +1°%C
g 20cm above
i) ground
H E M —2.5C —2.4C —3.6C —4.8C
Instrument screen
0CLUThHHE 8 H 16 H 33H 25H
Total days below zero days days days days

Open field

Bt

— ) 1#E

Onefold polyvinyl

film

E=

E=—2H&
Twofold polyvinyl
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1978 1979 198 0 1981

R—1 EEOHE
Fig. 1 Degree of frost injury of sapling

O: % Healthy 7J:8o—k A part of branch died
K3 : i EEB#41L All the parts above ground died
B : §%E Entirely death A : %4} Open field
B:tv=—1—E Onefold polyvinyl film
C:tv=—n_&F Twofold polyuinyl film
DL TOEIZTNTHIE All of the saplings under straw died

BOWRIZTRTHEL 2, JHRESOzOICNZ LI3EZ SNk, 19795 F 13 %
YNEB-7eh T ClibbBBWET > 2728, Y DICRIEAIHTELRENTW Y
Dol ZOYN Oh L BB A - TN TTHEMY S 5 &L F 2, 1980FEEIIBRNYN OiIZF
PN TLIABY F 72U kb TREPL, ZDHEboLTBB-Z, ENTY
ZHFELELENBLIUOE=—ATOLLBBWRIZTNTMIEL 2, #8, bbBEVWEL
THESET BIEIZBE &5 s TE e b - 72,

1980 E IR IBEHNORBERE BB b LU > 2O THANMEHLT—8C, E=— L 2EK
T—1CHEFEEINT, ZOFEEICRE=— L 2ER TR 2 HIZIZEALIEL 72, 19795
NDE=—N 2 BRIZH F20emT— 2°CThH- 72T L A EWELZ T b - 72, 1981 EILF
LE=— N 2BXOMELEEIZ-1CT, ZHIRIBFEELRILTH), HE20emid+ 17T
TH-o R EEIZIBOEEL N 3o IcBr -7, FEENBELEBRT L2 L3 TEY
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VWS, EBRL 2 L Y #200m BEN 72 AT B ER O RKIEE X 1981FEH —4.8C TR b K

{, 0CLUT#E04kL 72 BB 1980 H33H TR D Hvv, EEIIB0EELRL U ED - 12
DT, BEMTOCUTICED 2 BEA S L DI EHEIRE XDDTIRE VI EEZL
Nz, Lirl, ERENH TITH - 2EHEENER TIRIEES X 2HUT S 25513 & ERM TR
EERITLZLEEZD L, wAFADBEHD 1 HOP THEFEG W22, el T 2ANIE
B 2 H 5 HAM A 22, BARBEIZMTE S 24 L HOEFRICHES ) 2512 E£2 L1 5,
WL TL T AT TR - 1 CENVERVCBEC L IUITEEL ST 2 THEMGH 2 L £2 T
By, bhETRAICEERES— 1 CE ) EX LA VEIBIBEAE VDT, TAY>
TOBNCOMSIIEIBL E 2 LD, ’

THAH Y ITNEHIIELKRTERICTE S, ZZTRESE=Z—NWAT A TEE L TEF
BT, KICHET 2 &) HELEZ LN, TAYY TOBEIZY > THRicHHKL C
> THY, EFFLAELCOTREITRE TCr L) RCBLOTEMT 52 85 TE 5,
FEAF REIRE % 250m X 30cm & § 5 & ha % D MI3HAIC % 5, Bk 4 D19804F 5 A kBT, F4E
A EERZ Y0 B - 2285813 2 OB Th - 72, Y10 WMo 2B IcHATT > a0
BAZSADOWD 1AL ) OFHEE(3157.2g, BEIZ17.6g ThH-72NT, ha %) (BT
B HE$20.4t, HEIIMN2.3t 10K D, MELIIEED S B2 RILKE I L—TE L, WOk
E20.8E L TAHBL WA FAL LI ICEHET 2 L ha 49144/ DPNRICH B, E=— )L
MO G 1 EX2440, 2 BX213/ THbMIALBHOB500I92 5 2 1/28F Th b, Bl
ED#ERIZ 6 ¥ AOBWBETH B5%, ZBMOBAIIHEMIT % 146 7 A T2,0000 U EOEE
RIAA TV BY, Z DI RIEEHMT OB D1,560~ 3,130 /2423 5%, M. Carvin® 3,500
~16,000! NEDIZ N B & A7, v

U EOEBROKS, TAYY TRPOCHTLEOVMEBTIIE S5ICREOZ E, BEIR
BRI EERSFRVY, L CRCHTREZOMBEIKRE W LB L2IC k72, Ehich
PETRIRETE ZHBIRBHTHL VI X, 72 1ER) OWETIRNESFERICH LN
EXH LIS &N, TSR, TAYY TR ALY L ChrETHET 52
LIZEMRTHWEEL D, 12750, TAY > T2 CAMAEHTH Y, CAM MEHHEARIZC,
WD/ T THBZ &, ERTAYY TOBEBIIE 2T EbNTOL VO THOZTHEE
DENFREHERE N2 LRI B, BEE O MR8 72 B TS S N2 L EIN W,

= &

TAHY TOBEERIINETIILAE T btk 272, ZD12HF TRE - oW * Hik
We L THMEELZIT, BOEREL RS, EFRIERR R R, 122102
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x, 1/5, 1/10K5 & UKKORIC 35557 <, 3722 1b 3 RO EfOBEE EERK Y
1/2TH -7, Finx AKX (20C—20C), BX (25C—20C), CIX (30C—25C) LT6+%A
Hits L 724, A<B<CLBE»EWIIFECAEFLL, BEIZA, B, CK, =HK3?2
B, 14, KK 2 L CHAEEROMBE, WM E 2T Lot BROBEIHILRAC &,
KR DT & AT AL 2 & AT i 7 o 72 FER I sb LB 241 ) FL ),
GBI b b 23T, bbTOBEETT 24 LT b EIZRATE kb o2, B2 4
2, BKICIBUHET 3 J Tl BAIUE S ha 4 ) 88 2.3t LB E A7,

5 B X ®

1) #E#HAT - MIEL D TAY > IO LA (FH), 28E HAAH3H#E, 67—68, 1980

2) AMER L ANE— - 27 VR, Topp, EHEILEMIFZERT. B, 1982

3) KEUERE - Y& B | MAME O ABEEICHET 5 2 ~ 30K, HHEE 32(9),305—310, 1950

4) SREMIME-# BRI EBE D R ALY — s eEegf A I, 229pp, F&HMEEY F—, KE, 1979
5) HHHER | RO RAR L EENOERERE, BRE, 57(7),896—900, 1982

6) ANoNYMoUS : The petroleum plant : perhaps we can grow gasoline. Science, 194(Oct), 46, 1976

(19834 5 A 26 HZH)
Summary

Euphorbia tirucalli is known to produce hydrocarbonic substance like gasoline (CaLvin,
M. 1976). The rooted cutting was cultured in greenhouse for six months under five
different nutrient concentrations; (2) standard, and (b) 1/2, (c) 1/5, (d) 1/10 in dilutions and
(e) water. The growth of saplings was the best at (a) and poorest at (c), (d)and(e). When
the saplings were placed for six months under the room temperatures of (A) 20°C, (B) 20°—
25C and (C) 25°—30°C, the growth was better under higher temperatures. Furthermore,
the experiment was undertaken in each combination of three temperatures, (A), (B) and (C),
with three nutrient solutions as (a) standard concentration, (f) doubled concentration and (e)
water. There was no significant difference in growth between(a)and(f)in the same
temperature and between (B) and (C) in the same concentration. All of the rooted cuttings
died in the open field during the winter, but many of them survived inside the cover with
twofold polyvinyl film, where the lowest temperture was recorded — 1 ‘C. When the stem
was cut in the fall and the stump was mulched with straw, all the sapling stumps died in
spite that the temperature under the straw was + 3 C. When the rooted cuttings were
grown from May to November at the spacing of 0.25mX0.30m in the nursery, total dry
weight of the stem was calculated to be 2.3 tons per ha.



