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IR MRS B2 B B EHR, 0, 1mol/L. MgCl,—0,5mol/L 1 3A¥ - 0,6mol/L 1
PR S BRIER B RPIEH(YSO yellow shootQ rgancism )4y Bx#i(pH7.4), A5
R BRI ENCHEANRAER, RERREREWH ZRg REIHRE,
REFRARED (YSO) HRAE7F=RMEH, ST R AR AT, PISh s H e PO R 4 & 0/ RUBE 7K
ik, BEMBITRRBM N 11640, R FBRRAERIES 118, KA AR AH 11320,
BERRY BTN, XRBEYRN, ATARYSORER BHFK,

XA MEREA: FRZ 24 L

51 x

KEAOMBERERMIN, JEHARE B R %R Greening organism {{FGO)
BEHANBTHR—MRE, RRFEVAENE, RBTIRTR XK &' Y. R, BaH
RRART KB aHER BRI E B AAB,AUbert AN, B E R 55 &
BFIGEHEERPEN LMK REE, TERAOGEELERR, Hit, R
WHBEEERINEREARROES THERRSUNR DG EHE FAARED .

MEXERHRR (YSOBEGO) AHATHER, BAEEREYE, EHF bEUHNE
R, FLULHNE TR ERE, BER, ATABATEREREE, HEXWH
B, feEpep:, AEALE, BKE, MEXERSS, BRARBSHEH, BE, R
EHLHALEEZRE. GarnettS ' 719854 R A TGO B I, 3 HI&ZTHM
#, MEISABR{EHTYEXE, ¥R, BeveEfMMenion S EHE T Garnett S i) iR HI# L i
T, WM& E TGrarnett ¥R &R *'
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MERARCHZER, Ttctk, HEMMBIFER CRRIAPCRMBELH, &
MR K FRA MK TR0 N o MR, R
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FERTENE, RIMFABITRNBTEL (5B MIENGOMEEGO R R
fiPk) . MELSARMEX AKX DM ERI SRR T HENRBNENTFRKR. TR,
1987 4F Myt 1 2633 MR FH 48 50 3% B3R H T 2o

HMREATEREEXFHERT. HFHHRENLENEREYRE R
RAHBABORHEAFERB LR RS RHNEHMTY, Smith (1981) ''*'f1 Chen
(1987 'V IAK MRS BIEBNEEE, BONREOHBEREXBRFEENIEE
MERLALEHHEER K, Chen (1987) "' FINHHBMERPBEEHIBE ERE
fi, MiSinha''!'fFrench' ®' FMgCl, —H RKRIA RS R4 T F %, =HE
2 -5 B TR IRk OB IR 257 Ik R ik, ,

Z ER T EHT RChenfiSinhaS iy 3 & RAIVM1987TE BIFH T T AMHAX T
fE.

- B HERH &

AL RAYSORBRARHBLRMP 5L BT Al &k 8 (Diaphoria crtri) HFhBIAH#
(Citrus ponkar) .ZE4# F, F il IE M ¥ £F (Cuscuta campestris) BB
(Catharanthus roseus) F{R¥fHM. YSOMKFR L FHAMF RELEMHBKEL L

RHAFTH, KEEERERBMHERA AR, T4, KREANKEESARER
FREBABRITEEM. LFRERSE (21~28C) 1, EFREY 2 E(23~32C)H.
AR BF—K.,
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RAMBRRESFZPRMTREBREDRGGE 0, HNSEEENE
BMBLLETE (35,000 % 8) FATRALEIRAE, URERRBRANRLAE L. RALR
IR TRANYSOR R, Nk REMNAIGEHSEFN K 5, 15 R BEETER
ofE,

R BRI AR, 2 %pHE OB MR, AR,

WH sy AL 0% EIREMBATIIEY, TGS Q@i mak, vwhngk
GRERRE.

(2) RN

1, JIAERBABROEARNHESR: (1) SEHEROES THEHSH
EWERCHIE, B DA RN BB R E,
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HREWH THERME N BRAEFE, 178 RANB, Tris—HCIZ M)
BB R BKAR, YSO B BB, BT LUR B fE 43 85 /& #&s 50m mol/L HEPES—PVP/ il
(pH7,2) RARRARL, RAB2H SOKE, HEHREEE MK L THEERME
0,1mol/L MgCl,—0,5mol/L HEE—0,8~1,0mol/L HEE (ZHIKE) HEK EH
(PH7,4) YSO N EYRETE YSOM fi op ], WRFEHN—HAMTFEEX, BERSH,
SN R BRI HTATE E. HR, HHEBR K E N 0,3~0,7mol/L K, R 4 MR ¥

.

RTERBRENTBEE, A LERAMAENHE B KE (0.3~0,7mol/L) #E
BB RIER 5 BE HORIEITIRE, SREAW ELRAME®SD, HEHKF0.6mol/L
RRAYR BRI, BRY, BRANERAOKREDEHRD. REDBRBRTHTBHE
MW AT LS. Hit, EARESHEBREE ILERIREERE.

(2) BEBONENEE: AT EBRERORE, 635,000 X gBL.0HT, 455
B % S 2 .Lo i jR)2hr, 1,5hr, 1hr, 50min, 40min, 30min, 20min 7 FhibE #4742 40R
®.

REBLERZA SEBONBRT 1/, EDDFRRESE, RERYBRE
BRERLTHAEHNENE, RABRAREUREZRBRRY, B, DRBRRDUR
HhY. BEBOHRIET205, HORRRE, RAETEDGER, BELERS
HMARPTER, ENEMNDFEREKERE L, 4% % % K (300~600 x 800~
1400nm) , RAEFRHPETREMRES EHTEE B /N Bk, &3 006 7£30~5047 8
Wy BOBRBL, EIEDDHFBETARSEREHREY, HATEHERLS
HEY FheREYHER, CEEREHER, BILEBHASIPRFABHE & R E
5, LPEREMERE K.

HZa LR, FT30~5053h it MR B OB B o Befe KBRS R BAF.

2, RERBER: RAFERBR M H K I &, WA= F (v/w) pH7.4
0,1mol/LMgcl, ~0,5mol/LH B 8 —0,6mol /L H R & /r MiE . ARV #ABR%, 5
BWTEIS CFAFMA (ImegfFAER/ImISEB) HM3 /N, o i, BRELCT
Bt (4,000rpm, 207) ;3 LiHBKE4 CT & & & O (35,000xg, 40") , Fm
WRIPULE, HEZEHEL—K, RITEDIEEBRE R, SRR ERARHITE
A0,5mol/LH %8 —30m mol/LY:M HEH WK (pPH7,0) £it. ¥ ER/NHG, KHE
L (4, 000rpm, 207) . $RAEWIBIHIT, BREME 5 Ho KEU3088¥ B M BK ¥
1 mlRR, MNEBREKRETTE,

REEREN LARAHETRARTER, GRE4AYWYS, E—MEMLE
3 ~18AREMNME, XEREVMESHERE, HMEE, VPEEREEY £FK
WRETRENS, U8 FM, BRRELATHFEHMNKFEAL (H1, 2) . HEY
K /hF30~600 x500~1400nm, 3= B EHPHBTEERKR, EERAKIKE
REFRHE LE2) 3 AESHEERAL, BoBERILER, NE R EE
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W RAZRRTEEEVE. ERBRAGET, REYRELESRRNT L RY
R, FEHSBTEERREN/NZREH (H3) RanREDEFZanHK
Fit IR YSOLL R ik in&aoYSo * RANEL & T AB AW E Lz AR,
X R IR ERRE Y. X RA TR #E A HYSo, WX FHReY
R FTH . X TTEE My ) 1 1 T B T T B

IR ER S LY

(=) HEUL®

BN RETEMNEDEST, REHAONRRIT ~10E%, MESS, B
JKE# (Ehrlich) K E 2 HE SRR,

1. BiEH% 8 LREASHEHSE EREINHRE.

2. MRBAKREHHE BRSBEXRAE * MNBEHR. F—RAZHHFL m5
SRHERTELENEMHBRERAN, WHhEERBEGAEEN, SDRESHEAN
0.5ml, SFARERE4RNR,FHEERITEZRERE, B &R L, BNREH0.5mls
A ERREAN. —AEERTEZREE, SNRSHEERRBMEKRERMR
DM A9 Bk 43 B 410, 7mlzk 0, 1mlzR 0, Tml i UK . = K5 1 84 5 i 7K 78 48 B 0, 2ml/ /)
B, tXRiE, PREBEK, FKAB —ER2 1% EHBIK, B# 7K 22000 x g2 001558,
BEMMk, SRECHBES/NRT, MA0,1%NaN,, B #RHEPHEE-20CT&
Mo %N EMNBEES, smIBFAKN, HHEEKEES K HEEDT. £PR
B B K 45 B AR

3. mREGE

(1) BAKGIgGrotRa RB: RABKIKIGH HkaEXw' ', WK
BUKISG S BRI 1+ 1 NERKARPEKIEG. R, HEGK) HBKIge
S5YSOHRFEK L : 1 HERKKMYSORIK, F/H@ LREMIK & %Pl /KB Bk
RRHEE, E37TCTREREFH/ NN RES EkEhidE. 4000rpm 3 .0 2045 #h,
B Lo e R PR KRR SR

(2) WG a, WBITERE, HSEXR ¢ HikdkT, BF GIR) il
KigG, BERMEHB KIgGH 1.1 ERKAKFIE/KIeG, H2ME % 5 RBEF4E
KR, REFFEAERRIENR. LoMLEAT. b, FRFAEMESR R B Hik
BEIHCR 'y HEL0G Hir B KIERBR. K2 £ ERBELIIRELR
K 18G, A HRAY & oL [ Xia, LOF AL B K F. o W IE NI BRI, F B #
SBOCER' ¢, [ XROY & BB & DU K 18G M|, B BachLmiK,
LOMEERS. d, REAR, FERTRaBES ABKESRErFE, Lo
HBER. KRB HE. AEMNELERBEK 3G, 25CTHRERE 304 ¢ A £ 8 #HK
¥k, W LERE, 2CTRENE 4 /MY, EEE/KMB, BiNERERKERG,



IR, MR 3R IR AR 4 7 v T B S BT )
REMPE 1555k, HWAKrbgk, 2 %pH6,0M %M A, HBWE,

(2) RBER

MR 1 EREAHRTIREAK, 1.1 BREORRAE I BE, UERER
U AR FUB K i R JE R S AR B K 55 o

EEME PN, HREW: ZHEKEERRANRN, BERNRE. mnRIIE
REEZG 711640, FRFUEBBREKN A1 :8, SARBANN1.320(H4) K
RE T B Rt 3 R38R A B R

it 04

ARBLER YOSAEBREXGEERBSHMRAE, HUNBNRABKE
WEEBRY, BERBKEINRE EEMmtE—SHRARE.

BNASTEMRARBRER, BEX/FTIA 1 T R i 5 ke
BEELREGRGELEFENEERFEUS T, WM ClL, —HBER—HE®RS
BV Y 15 B R 18 5 B 9535, 0~710,0 mosm/kg iR iE %, LN, RITAIR% T
BRAEBRT — R A T, ¥ EEW0R RO IR 58k 1 ML bk o
H1/3%1/2, R RS RESSIBERNHK.

ARRH RO RGTBUR BN R, HEMTESFERE TR, REEFARTRE
MEREE L ER. BRAZNBKA SRR SRR, EIX5EETRT
RH. BEit, XATHEBERSS RN RFFTEDR.

Bove®®' ° FlE XA R B AHEGOM— ik EGOM B R Hitk,
HAR BN MO YOSHBER. XS EHATRENYOSKH B # 5 it R
“PER” HEIEGOFHAH, MATHSHL ANANETH X6 “FHA" & B 5
GOWH AR, Hit, RIIXTIRRTAERREH L. B TBoveFa ke 5 i3 #
i, BRI ERRAXFAMER, HUBRERBSIH. F#TRE,

Garnett \ T FHECORYMRBLARBZAHERET "' XR T B H#FW. T&Eh
BADPXEEEFREOALEFRIOBRERBTET, IRERFEEARENRTR
BEHALEFREIN. BR, XMEERRLMITRE. EFIRR, RNEXKD,
AERYSO (815G0) , MEASREEBFAERELREHNEE 8 & thEMNK
RFLHEMEREL, KATRELHEEQE RN, LRI, BERASTEY
FREJFFWEENR, K. #HTIHNEMRRERERER XN,
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A PRELIMINARY STUDY ON PURIFICATON OF THE PATHOGEN OF

CITRUS YELLOW SHOOT AND ITS SEROLOGY

(ke Sui Tang Weiwen Gao Qiaowen Faan Hwei-chung) (ke Chung)
(Department Plof ant Protection) (Fujian Academy of

Agricultural Sciences)

ABSTRACT

A purification method combined with cellulase digestion and differential centri-
fugation was found ot purify the pathogen from priwinkle plants infected with
citrus yellow shoot, The solution consisting of O, 1mol/LMgCl,, Q. 5 mol/L,
D-mannitol, O, 6mol/l, glycine was used as the medium for the isolation and
purification, The results obtained in the present study showed that the yield of
the pathogen purified was higher, and the external morphology, the transparency
of wall-membrane structure and internal structure of the pathogen were better
maintained, Meanwhile, the purification method gave consistent results in different
replications,

The purified pathogen of citrus yellow shoot obtained with the method mentioned
above was used as antigen to immunize mice for the preparation of ascitic fluid,
It was shown that the antibodies in the fluid had specific response, The micro-
precipitation titer was 1 :1640,the titer of ring surface agglutination reaction 1: 8,
and that of immunosorbent electron microscopy 1 :320,NO reaction was observed
in the agar gel double diffusion assay test, Controls all showed negative reaction,
The isolated and purified pathogen was thus recognized to have biological activi-

ty of specific antigen,

Key words. Citrus yellow shoot disease; Greening disease; Purification;Serology
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B 1. 0.1mol/L MgCl,—0.5mol/LH A 0.6mol/Lif &M/ ikl (PHT.0) ,
35,000 x g, 4055 $h B0 Y SOBB ST AL B . (% 150,000)
2, BARAPELRMS ZHHYOSELTF R M. (x150,000
3, WMRAYSOMNPLEH.(x300,000)
4, YSO#iBEK (113200 S%ishgif,. (x12,000)
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