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Studies on anatomy of laticifers and localization
of diterpene esters in vegetative organs
in Euphorbia kansui

LI Wei, CAI Xia* , WANG Yong-Jian

( College of Life Sciences, Northwest University, Xi’an 710069, China )

Abstract; The type,distribution and size of laticifers in all organs of Euphorbia kansui were observed under light-micro-
scope by the means of paraffin sectioning,semi-thin sectioning and histochemistry. The results were as follows; non-ar-
ticulated branched laticifers were available in E. kansui. The laticifers were mainly distributed around the phloem of the
vascular bundle,except that they were also distributed in the pericycle in root tuber, the mesophyll tissues in leaf, the
mesocarp and endosperm in fruit. The size of latici{ers in E, kansui varied slightly in different organs. The diameter of
laticifers was largest (39,79 um) in stem,the medium (36. 90 pm) in root tuber and the smallest (8. 94 pm) in meso-
phyll tissues. However, the density of laticifers varied largely in different vegetative organs, whose descending order lists
as leaf,stem,root and root tuber. Besides, histochemical results showed that the diterpene esters were distributed widely
in the vegetative organs of E. kansui. The color showed by the cell cavity of laticifers was the darkest.
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AR R K L R /NE R GE L R R R L R SRR E
o MRARELZAH EZRHERIE FEM . ILE
BEEAmaEmblfE A%, MEBRFRANESHE
MEESHAT P R EEINXR A
FEXEENHHANME. BN HENAREE
L F R A R4 K 2004 ; 38 ¥745,2003) 124
2 (S, 2005 K 4E & %5, 2002) & 7 |, T X 1
T ERRBFE R R R HAIRE. XHA
BN FEN T ESSE AT ENLE . 26
FA/NEIT T WEE, X —dERMEYHT TAR
hEEM, BTENHEATENH - EHARURT
BHEETF R F R AR R

1 Mok &7

AR E FERBAR R R o ERR
F 2007 F 5 AR EFMFRIKRFLEYRE PR EE
MM EEREE 5 K., KRB FAA B E g &
ESRVNBEEBRAK A, MFEEHR 6~12
pm, FI—EFHRE TR BT PAS R B
EMRL, PHEMKREHE: oM 2% R
(pH7T. O BB W T HD A 1IN RBNERBE, &7
B ERE B K 3 A9 bt I, Epon812 A3, B B
7= Reichert Jung 2 @Y T L, EFEHR 2 pm, T
FEBEREG., AR BE LeicaDMLB A H &
HMETMERE.

HAWEREXNHBHTEFUR . REHE
FREAFEEMUSEN S U EER —KERME
EHESREAN, BAETE Leica-DMLB B #4& T W
BRE.

AN EERUR—-BEN S MW, 51K
P E 10 M EEENFHEGIRKEMETE)
itE. HEEENEMERENITENE TN
F—#EH 5 MEYIEE 5 M BHERE.

2 NEER

2.1 HEERENEHRATENSGER
HEMFITE S N BRI LY o BRI (E

iR 1:3,5.8). EEUEEATEHESHRE. &

RO FLIHE B 40 O BE BA B A0 R, AT 55 ) R 44 A

Ka7rsR(BmR T :6,7;BM I0:13).

2.1.1 etk HEAPRARS S EAKRNEZ. P

HEHEASMRAETASR. AN EHAREAE
/N, OB, FESHEREY KN EE (B
W1 D, HH BRI E BB R ) F A
BEAL, HlL, PHBERAATALBRARERE
HAHEMER I:2), AHENRDIELES—H
436,90 pm; HES 1 mm® K 13.13 4, HIHE
S, FLITE AR LY 4 B, B (B R
1:3). PASRNERERBHNERAARNELRE
BITE Y RLA #a , T 2L A WA BIVEM AL .
2.1.2 4 HIZEMW AU B 5 A BARR 8 F
B ORHEHEEASAMREEEARMER 1:9,
A ERER, - BREMRELE—E, WA WENH
A4y Fi s EE AT AR FE W) B BB AMU LA BB B o (]
|RoT:4)., LHENHEER 38.70 pm, BERE |
mm® 3} 25.11 4>, TERHNVIE L, B B W H 3
THE N R A ERRB P R (B T
5). TEMR ARG RNt BB, T ELTE
Wk R IA TEMBLS 76
2.1.3 %2 HEEWMESGHWHRE KR HE4H
SHBEMR(ER 1:6,10), BYHEE,. EEHAMR
KIEHHES B3, AN R BE L B R AR KE
hHERER. BT HERARMA S EEAN
AR EBERNEHEED 2~3 BEEENE
YIHE , Fi PR HEF 3R B B ST, 9 A B KRR AR AR R B
BBl FEAMUMAWN. e, ZRRATEE
RORE AT R ERMSMU, &R 36. 09 pm, 18
AR, BEEE 1 mm? g 41,53 D M EARFF M
BENATHAT BN ER 1:6).
HEEMRAEGEWHER KB SEHSMHE
WRER 1:7D. BUEE, EEARAIEEE,
RETHE I EEAALHR;4EHEGHEYIK
A B RE AR IR B B H AR R A A .
I ERBEHE. AHEN CELEEEN,
FEE PRI ASMU, E KR DA S (B
1.0, ERAEARERMEAMKEITENDH.
EREHHMATENSYEBHEELOATEER
KPNEFRRK,H39.79 pm, EHEBREFTERER
KEATE., ZFAHETES 1 mm® R 27. 3¢
Ao ZERG YT E LR I EL I B 0 S B A B 40 B A KL
BER 1:8).
2.1.47 MPEUEHHRE HAHAANEER
M. &M E TREARSYFIPEE, #5)K
BRI AAR S A AR NS RAR (B R
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| D,

BRI La b8 13 RS RLIHE  1BEYTI, AR P9 20 A B9 L4 BRR = 400 pm; 2. $R3E 4 B BEAOBL 8 4R R =100
pm; 3 ATNE, EW AR E ARR =100 pm; 4-5. BFRWHANE 4. BUE, R PR TE AR =200 pm; 5. YALTTH P X H A
HE FFR =200 pm; 6. LhZE PR E AR R =200 pm; 7. ZF PR ISMULI L 8 FF R =200 pm; 8. N, XX W FBANE SRR =
100 pim; 9. H AR PSR R AL S WA H LB F E AL ARR =400 pmy 10, 1 28 o IR 8 K402 W H QUL 2 R0, FRR =400 pem; 11
Higert A B 3R TR A AR E N ARR =400 pm; 12, Hs vt By AR F A HE 89404 47 R =200 pm,

Plate ] La. Laticifer(Arrows) ; 1-3. Laticifers in the root tuber of Euphorbia kansui Liou 1. Transverse section, laticifers in pericycle, bar=400
pm; 2. Laticifers near phloem, bar==100 pm; 3. Longitudinal section, nonarticulated branched laticifers, bar=100 pum; 4-5, Laticifers in the root of Eu-
phorbia kansui 4. Transverse section, laticifers in the root,bar=200 um; 5. Longitudinal section, nonarticulated branched laticifers in the root, bar=
200 pm; 6. Laticifers in immature stem, bar=200 pm; 7. Laticifers outside pholem in the stem,bar=200 um; 8. Longitudinal section, nonarticulated
branched laticifers in the stem,bar=100 pum; 9. Histochemical localization of diterpene esters in the root, bar=400 pm; 10. Histochemical localization
of diterpene esters in the stem, bar=400 pum; 11. Histochemical localization of diterpene esters in the midvein, bar==400 pm; 12. Longitudinal section
of laticifers in mesophyll tissues, bar=200 pm.
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BRR T 13-15, H sof A Be0 i s 13, o =0 BRpIBLH A5 47 R = 100 pm; 14, BRIX R RMHE ARG H AR AT R R =100 pm; 15. /)
BRFLH & #RR =100 pm; 16-19. HAEMTE 16, A EERABERIHE, AR =50 um; 17. FHEBANE AFR =100 pm; 18. HLT
EASEHNE AFR =50 pm; 19. BHHRAATE AR =50 pm; 20-24. HERLWE 20 PREAITE IRR =100 pm; 21. [ 8
BEB AR R R =50 pm; 22 RELAELT AR R =50 pm; 23 RHFLHE AR R =100 pm; 24, REPRARTE,4RR =100 pm,

Plate T 13-15. Transverse section of the leaf 13. Laticifers in midvein, bar=100 pm; 14, Laticifers between veins and between palisade and spongy
parenchyma, bar=100 pm; 185. Laticifers in small vein, bar=100 pm; 16-19. Transverse section of the flower 16. Laticifers near the vascular bundle
in bract, bar=50 pm; 17. Laticifers in bottom of ovary,bar=100 pm; 18. Laticifers of metamorphic receptacle below filament, bar=50 um; 19. Latic-
ifers in connective of anther,bar=>50 pm; 20-24. Transverse section of fruit 20. Laticifers in mesocarp, bar=100 pm; 21. Enlarged riew of a part of
Fig. 20, bar==50 pm; 22. Laticifers in endosperm,bar=>50 pm; 23. Laticifers in embryo, bar=100 um; 24. Laticifers in axile of fruit,bar=100 pm.
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I:14,15) ; 4B % 3R o A B BB T 3l 18 900 2 B2 T
EHEER 1:13), Fkd AN EFTBEEPED
BERIMUZERBRBEMBE LB/, KA EE
BARXTEBE K K 23. 87 pum, 21 5 R 49 P P 40 0 (1B iR
L11; B :13) s i A h, 2 B A H LU
BHRALNHE S B 1:12) , AR P AT E
HER/NR 8.94 pm (B 1:14) ; Bh ok, ZE0T K9/
Bk 940 Bz #B 0 J B Bk (X 18] 78 2L 8 8 4 A5 (B AR
I:15, B HEBRS 8 R 12. 47 pm & 16. 93 pm., £
PR BHFEES 1 mm® K 152, 31 4>, Bk X 18 &0
RARTHEESE | mm’ 5 107. 07 1, /NREES 1
mm’ 11347 4>, AT EN B EAERBEF
EX. FRATEERMEEIR/PMIKK.
2.1.5 %6 HEERS, HPRMEL, A RBELM—
ZMETEH B — PR R RAE T , LA R 2 B R R
TAEREF. EWEYEL B PRTENS 6T
BERPPRBOSIT  LEBRL. HREB N
14. 30 pm(ERR [1:16) s MEAETE IR 1L, LT BE T 55
Wi BSAEER R, BN MR L, H
HRMEERK,AH 11. 21 pm(ERR 0:17 ;84 T H
HESEGRITEN D, L6 TSR
H.8E >, HEHN 13. 44 pm (B 0:18); HiE L
X2 EFH BN BESHTAHR P AR s
W, ERB/NA 9. 87 pm(EIRR 11:19),

216 RE HERIAIHR, FHE=LE=Z%,#
B EAMa N RAMRE PR E N R, MR
RR,PREEER, AREREZAAHME. BT
HW, RELPREARRBANIITE EREH 14.15
pen(EIRR 11:20, 21) s H 3B Ff B2 43 R AR R L b B2
FOA R, PSR B P R - B R L 40 T, % 8 00K,

HESUALEATES M ERBEFRER. I

16.43 pm, SEEFLMIGARET A, HAEWED, U
.38 5 [ 577 3K CELR 11,22 5 H 2360 2 00 ol 78 4
BOALIR, TR, TG 476 8 24 6 H R, 7T L9
P AR TR R A0 A SRAMUL AR B, B A
WBUNH 11,76 pm, 7EIE U174 20 B BB R4 15 ([
B T1:23) 5 = o B2 T 3 19 o Rl 1S L LT A4 R B
RE R MAEE — BN &, EAH 1402 pm(ER
I.24).
2.2 HEEREE B MF S FERLSNNELLE
A

H AL 9 T RS N DOSF RS AR
B RIRRR R 0 B 65 5% B SR — KRB A

KRR SN LA R E RH R, MEAITE
HIE LI o

221 ORI HEHERTHARLTER
1 HERHFHETR . E 5K EFER- KBRS
FABRMWEERNLEE  ROREREEURN 5~6
JE PP B VR A B 2 LT AR RN, T LR R A
20 0 AN K AR A M 2 4168, IR L R AR B AR SR 4
MEgE, AN EHNRETERIHLASERREZAY
BB B R % BT R A B AR AL E
W, TEARAE 5 T AR & 5 & B 40 i X 531 5F >k (&
MI:9),

222 R B RS hEFREEFTHALLER
i HEENBUAZ2 5N EEB—KEBRAIGE
BRORGEMNLEE  REMEEARAEERAE
BN BB R NG RN, RERI I REE,
HEPEEARE TEREENNEY, YRREKRIRK
FMHEHR S B, A EEZhSHAED KT
W, B eS8 - HERRLE, 5 HMABRE S, 1
HEHI L EEE (ER 1:10),

223 W@ AN hEFE T THARLER
i HEHMFHEURE SN ETER - KERNE
FERBEE NG, kTR IFLH BT,
i s A0 RE WA AR EL a6
BN, Hodr BRI T R B A, o 40 E Bk
AR ERE, A EEESHAETHE NS L
77 (B LD, FErH R Bk ab sy H B . "
ZONEEE-KERARERNESRENLHEE,
HHEIANHPHEEAGRECHILTES B I LEE
£, e (B 1:12),

3 R&EL5H®

3.1 HEEHEMNATESHER
IHER—MRHARNARER—FEF I
Mg (Fahn,1979) , 75 K% 20 MR K Z B R P 1A
2 B 1 43 A (Metcalfe, 1967) . 1R #% Rudall (1987)
BB, RBEBHLT AT ERETRAERSEM.
Blaser(1945) ¥ 48 i , RELFL A JE Be b iy it 17, FL 7T
WP TR BIRE, F 5 A2 HE M. Fineran
(1982) X — §h 41 (Euphorbia pulchenima )T
AT E BT T LB AR 5T A i B PR LT
o MR EHANPLMEE A, AR
MFRARTAEFANNEL2 W, B HE P E



23 ZfH%. HELTENBRIXRERRE D RSV HHHBTE . 181

KEERMAS %L, Rosowski(1968) i & ILIEL
BEXRH BT E M KEE B Euphorbia supina
Zh AN EETR SR FHEEE, ARV
H5ERMEE. RO HEBERR AR G222 0 B
RELFIHNEHRBMO A HETINE, RAETE
ORI BRI BRI EERRAR
B4 AR T B BRI SN , 7 vk B R 4 4R 4 2 1)
WA DPRSATEER ER SR KM, L%
3 F KR s et B 43 A T i Bk B R s S A - Py
HAR, RKEBEHFEE LB EE R PG
FHRERPE LTS, BB ML T
WP ESEER oM. ETF BTN 6 T4
BRI AN ; AL 22T T B2 SAE P 247 T4
EREFERQED RGNS THE R
B ERSHRETAETERGWIIIE ; EfFIE
HAESMUBA LB EZT RS PO ER
WRORR R B RIMU . BN EREF Q9D H
BHRELT 4RI E, MRERE B 091
SRR, A ZATERTAEEMRIE ., ER]
MR PR AT AR E S, HEF - E P RaE
KPR 2270

XM 35 45 (2006) FEFF R IRIKH (J atropha curcas)
2 B MAR L IE AR FLR AR R RS FL T E B, R BLTE SRR
WP HFEERR/NDERBRIOATE R iT4EEH
ZHERTHAHEERBER BERENEETH
T EERR/AD, B VI EL T RIZH R A
KBRS . FHRKRAETENREARILITE
HERFERPHESR BESE AN 27 LEKHA
B2 HFERHEATENERBER RAERR.
R ghERM R ERP . HRARSTFEIATENE
REAN, WO EHEEERERVETERR
KM E & HEE R, B 1 mm® HRT 100 15
HRAGEMZHAHEEES 1 mn® 535 H
AL53 2734 M EEAR HA T ENEES 1
mm? A 25. 11 AN BN B ES 1 mm® {UH
13,134, BURTERRE K, BT LAFLIT B % B B /D .
32 HFEEFRBENNR _ERAUESYHAR LS
Efir

RERHEY ZEH MR LEY, INE K8k,
WER B R REEE, BN EARFNIUE
W, B, ATRE iR E U BaRRESTH
BEEFBETNH MR YT TARLSE
FEAL,

HEFH XUV S SHEHRE—IKE
RAEARESXNEE R, 2R HRL—a—
RAMBERA, BT TR AR I, R P A B 3
RO R R M, R R BT SR B K3
BELH A, M B I R 4B DA B i Bk b 9 R A AR
HEEH R MM A RE P B R A R R ER L6, L7
HENERGET, “HERMEYNSHRTEZ, i
Sb 3 AT LAE BIFEAR ZER A B R R B IR, N
Z I A TH R FHSML RN B EBR.
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