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Abstract: This paper dealed with the growth and develepment propeties ol the Je-vimas camation seedbuzgs .
The tissue culture serdlings and cuttaging seedlings that infected by camation moettle sims were waed, a= con-
trol. The resilts indicated that the de — virus seedbings were olwvicushy better than thase of the comteol o st
of growth and develupment indexes such as the eyt of plont, the numbers of leaves and branehe-. the area
af leaf. and the dry matter weight of toot. ster i leaf dunng the weedhng peciod . The quality mdexes ~uch
as the diameter of bud and flower. the height and vadth of sten dormg fosenng penod were alsn nch belter
than thase of the contred. Furthemmuore . the vield of the vims — fire seedlings can be wapreasd and the penad
f prowib and developmert can he shortened greatly .
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FOMEE "EH RAEFAHSHFE S, FHBE R A GHEL S8 ¥ by
{hachammzoy %, 1997, EHAA A, RIODT R 0BT 0@ (BER . 1987 Lonune!
Yo 1982 Sancher — Navarmo 3, 19960 F A B A CH GE S, 1987 Clark, 19810,
HESEARPE T EF 4 T HYIET R (Kassanis. 1955; Hollings %, 1970, A& miadt 4 4
THRET. FFRIRE Tem A B, EHE TR AR BHEEMEESE RS SBEEDLT M
SR E R A AT R B EEET MAL R GO 1A e OB B S TR T R R R
AR 1 kbl 2R 30 FHF sl . 4 Wae 4 & 3 BB
I 2 EWAE
L2 B GEMATE KW AT M. BT R ISm. Tl m. BETEE 32
ELM . AN BERIE 10 10 em: WEHHF BEECH A S BEIRE S 100 kg AL, S he i8R
B, 5 kg R E BRI TIREGEN . FREHER M, s e
m, BirdE o, RER Oem, TR0 n, BITH S FINFET
L2020 0l rrik RECESLHE A, o EEI0IR PE 1 IE R 20 Bk, DR, S
HAP @R 20 FRpyit S g vhm Rl SFfd T, MR T EFEA R STt A
o, FERNWME SRR A TIMIRI SRS Em) FE. RS e
folem AT, (AR AR, MEIHILE (EMBEHTEE 2 m B, HR A5 Bl
s FEEER. N EE . o R E A, hEfRA PR TRER GA. g
g, feye, R e R, WO AU A E A TR SRR 4 e
R AR T, R EEMITORC S o b ERCH M E AT 8~ 9 At
MIEHL, TEAME LG, B 08 (), IR, E HAESSET 0, A it
W 80U 24 b, S RIME P, BV SFESENTHAE s w0, 3 %0
Amon F (1949, ESE AL IR E D63, De4S MW E, FHTFm 2SS g0
HEL UWSRLALHSERN TR, FITEAE Y8R HE 55 Pty %

U663 = 82 (HCa+9.27Ch

DedS = 16.75Ca + 46 . 6Ch

{.=Ca+Ch :

BB, DM 20EaTN6R THETR 10 HHE X8t 4 5%
B, WERTHRISE - FAF BRI E (EBF ", 1989; Heins %, 1977; Kurlson %,
1988; Brondum %, 1998; Yaping . 1996) .
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2.1 HHXRERSSH
Wit2B1H.3A1H. 418, 5H1H. 681 Bs5XHKHERER, MNES
WEFRE, ERRVHERREEER T, S A TIRSE 6T W64 55 & F
U, SWHEITER (R1-~5), MAFEHMHEST. bR, SEHE. mmRfR, X,
e T ETHHEREABENE 23.67%. 23.45% , 29.78% . 44.24% . 34.51% .
43.40% . 42.05% , WHMEITEE N F e 89.36% . ST EOEE 108.91%, H i E
51.77% . BT HE 14.08% M TEHS 54.52% . AT HREFEHMNRNSFERNERSE
AHYSKAES AR, FEREEl, REFUCHREMETE LR OFRETEY.

®1 BHNEAMHRERESITHEN an] R (FiRRME)
Tabl: ] 4 compansen of plamt heiglt !em) Detween virus - free and virus - nfecled camaton

seedlings duning seedling peoiwd [ average value of single seedling )

Treabuents Feb. 1at Marrh ]-4 April 1t Muv Ja  June 14
 De— s soedling 11.89 1581 16.6) 24,73 3% 04

Tisaue cultne seedling infected by v irmus 1. 15 12_66 13.13 19.72 3 95

Cattaging sexxiling infected by vorua 13.42 414 15.058 2097 47.07

B2 HNAFATHAESREX RN S8R (FySea)
Tuble 2 A companson of leal nurmbers between virus — free and virus - infected
curnation wrdlings durmg seedling period (average value of smgle seedling)

[reatments } __Fb la March 1 April 1 May st June st
De - vrus seecling 550 6346 131,06 164.00 19506
Tissue culture seelling infected by virus 46.08 52.54 93.58 144 26 159 7o
Cattaging seedlng nfected by vuus 8 18 43 46 57_80 §2.46 109 24

£ BNFRITHASBES R SRMEE (Fou)
Table 3 A comparison of branch numbers between virus — frer and virus — infected ramation
swedlings dunngs seedling perid ( average value of single seedling?

Irealinents Febi. I« March 1 Apnl 1 May J =t June 11
D — virua seedling 185 3.00 10,47 10 78 11 20
Tissue cullure seedling infected by virus 1 83 :.13 §.33 E al 8 83
Caltagng, scedling nfected by virus 100 s ) 510 5.10 50

14 BHNTRTRFESSHAMER (o) HE (FHBAMNME)
Tahle 4 A companison of ieaf area {on) hetween virus — |ree and virus — infected camation
seedlings during seedlng period (averuge value of vingle leaf )

[Treatments Feb, lat March 1=t April 1=t May s June st
De - virus seedling 31.68 730 999 11.27 12 25
Tissue culee seardling infected by virus 2.48 4 61 6 47 T.73 1381
Cattpging seedling infecterd by virus 3.26 4.)7 5.95 6.36 9.24

EWIREREREEN, RERER, FAMTENES . ob S E SR, e
PrEosean, EREMI TESERmE, EB IOEEEMNA SR, XURESBisH
HHEAREFETRTHEABRANIEE, WHRAEASEET R, RIENESR
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Tabl- 5 A companson of dry matter wengit (g} betwren virus ~ free and vinus — inlerted camation
seedlmgs during serlhog jxnod { average value us single seedhiong 1

Dav of De — virus seedling Treaue ruliure seedling mfected by vims  Cuottapng seedling miecten! by veous

uy ot lest Stem Leaf Rut Ster Leal Roat Stem Leal Bt
Feb Lat o1 026 I (ka1 1o .2258 [CNHI n 20 Q27 I} LAl
March 1st D.29 1.12 U 040 {1173 (AN} N.0335 .28 0 7a D4
Apnl 1w N.68 2.62 140 13, 500 L 73 0.110 .34 1 43 (DI TES)
Mur It 1.73 6 48 0.360 1010 4.65 (3,250 1.1l .65 N9y
June: 1w 6 58 12.23 (.04} 6. M0 7.67 0.660 785 520 LLEEIV W]

2.2 EBMERBHERS N

221 EMEOGTRRES SWEGEE STRILE

&AW, EEEHN . EEHMWHMBEDN, BESEHSE NS R&, 8T ShE
M, HEeETE ., SEHEOENTHLEESARE: SWREITHAALERSE. W
MERHMTSRE LW RS T FREHENATES, BETRE0Hh, ERHEE.
HABHOMRENSTE, WRTHFHAESR, HETREoW. SFREHERHEIEER
BE., UWRBTEEHILLERDTE .
Foe HHREEHFSHEHERSE (mgzBR) LB
Tabk 6 & comparison of choruphy(l content | mg/g fresh weight] between vinus — frer
anl virus — indertet camatian seedlings during fluwering peniod

[lem oo Veriod of early bud Peniod of bud Penend of Morescence
__ompare DS TLSRY Csy s TCSY Csy s sy o __[‘.::'Y_'
hl 4 0.295 0.256 234 0.306 0.245 0.264 13.401 0,383 0 30
Chi.b 0102 (0.084 0077 N.136 n.101 [ETE 1) 0.138 G134 N 124
Total Chl. .397 .335 .308 0 442 0.346 0 364 N.539 0.517 0.433

Note: I3 = de - wirus seedling; TCSY = ussue cullmre <redling infected by vius; CSIV = cuttagng seedling mfected by unis

2.2.2 BIRFEEEEEMAR G HEE L

EHHFAMTRABEN S ERIEGSVREESR (R7) ), ¥, f. BETME
2, WBEEETH A mEAR NI 15.18% ., 11.06% . 12.95%, ol tbHFmEFEN
$£12.82% . 8.45% . 12.95% , HETEIT, ST KASHELAE T RE
B K 23.40% . LHERETIHESE K 20.03%, SEESH, BAYEEHEES, HiKE
WHEEEELEREHENE 28.73%, LHRFITHNE 20.25%, ST &5, HHE
EHER, 2TESW, RS gt A RS HFREHENAITHEAERAEE. B
EHEEHELLHWEHEEHE 19.65%, EFRHFEHK 17.38%, T8 5, 3
HPEESMY: RAFEHEBLFREHSEEL52.85%, R EFEEH X 53.9%0%,
#T 0, HRRBEEERM; S5, HASEERNSTREFHERTES
AEHEERER, BEENER., ETHHRFMSE, 2L EREFHITNE 24.77%.
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41.53% . 29.61% . S+ ARG A E 23.31% . 33.23% ., M.86%, PR EN TED
B LE o R A 4 M 25,1996, 46.03% . 30.89%, SR AR B Y E 20.71% .
43.03% . 35.06% . S WBMH. TEAGHEHFTERYALEEEER.

EWEREFRITEIERT, BEXETYIEFR, S4BT YERRAELEE -
HEERITRESN, EREE. EHEGE. EEHE . HEHE, EEdEx,. ZTHAH K
S EMTEES ST, BEENEENTHREHIEE NGRS, S2ETETE SR
S0 b, XN AETNE S RREEFOEARE.

7 HeEREREEL SR
Table 7 A compansan of lower quality properues between vims — free und vims — infected camatuin weallings

ltem .
1 Leatiments Uiameter of bod (enm? DF Hs %S Al Dy matter
_ barh M. late (emd {em) (nml teg ! Flower Stem Peaf
TJF--'rian welling i 20 231 253 74910 MA38 743 157.00 1.9 3,49 3 3@
uzue cubture wedling infected by virus Yl 208 224 641 6166 6.21 10271 1.35 2,39 254
cuttagne, serdhing wfected by virus 195 213 23% 67 6631 633 WY L4 281 S50

Nate : DE = Jrameter of Quwers HS = height of stepn; Wh = wadth of stem; AL = area of Leal,

2,23 FisEWSIEIE~R L

IHEBEYT, HHALRTR 0 HEHUNMEFLTTRASHEKETR S X, ¥Rk
MFEE RN 4 X, HHRBHEE Y 24 X KEEEME"RLF REHEHAWEE
26.91% ., HHERBITIEEMIER 129179, £2TE S, HEEREEHES.
224 BB SMEEREEY L

BB, HiMEEE WIS AT, RAREESWIREHEEML, TRIEER
THPAES WHETEEM 1998 4E 12 A 25 A F4FEmE R 4|, P 1999 F 5 7 27
HAFERIE, it 154d; BMWEBTHMI98F 020 FHHER, TI99F6ASAHT
A, Wit 198 d: WINHARHEMN 1998 F 10 A 20 H LR, E199F6 A2 HH
Rk, #Hib 215 d. RRBEHLEBREUEEVEEREZFTFHSEET 17 d-

A E AR EEMNEENEHE R AT AR, THAEEREFTHE,
HEHEFERREMAT-EFiEr, REENME T HRHABHITHES. Eit. BERRE
B, TURFRSEFLMWAETEMELGRE. AWM, MUBEAREERSESFRE.
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2.1 BEAREERLSY
¥ 4 TAREHER, IAEWEE A S, TEASI ATH (F2)

®2 WEFHREDTRLERS
Table 2 The acduw components from bz tieyena seed oil

Mo Compounds Content { 7
- 1. ﬂ-‘f" KA B (Hexslmwnme acid melhvl ester ) - o &, 88 -
3. 9, 12— AR METTA (9, 12 - Octadecudhencic acid methyl ester) g1
3 - - AR ER 1Y - Octuderrmne aod methyl ester) T
4 + AR E  Octaderanoic arod ethy | ester) 243
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