A3 g 29 (Jour. agric. Res. China) 29¢ 1):13~19 (1980)
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Table 1. Results of indexing budwoods collected from various citrus trees showing decline

symptoms in Matou and Chiayi areas in 1977-1978

Sample sourcéﬁ & " RO No. sez%ﬁxﬁ? /I\?Lfﬁ*ﬂz%i
arzt(i)nyezsfironof Variety Indicator plant v’sl;x}:l;?;‘:l?sln / ir;osceulatélflgs
FiE i - 1977
RE-1 L B EE ig 2; é
RE-2 OB | A i) 3/4
= Tl 3/6
RE-3 X OH M HE i) 0/4
1978 a fi e
RE-A X OB my | B MBS R 3/5
RHE-B ZOB Mo HE HLEE R 3/5
RE-B il L S 0 S 3/3
RE-C 1 R S S 3/3
RE-D i o] oR MR R 3/3
W %1978 N = R T N T £t 0 S ¢/4
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B 1. FRHGAEH=ETRAKEREZRE
B (A) BEf (B) $hEfEE s Biribmie sE A% s FEEEER LB AR Z IR o R MR (
C, £XE) » Ath/EFEE (D, £E24h) ket 2RFELR (B, £ER) SEMBRLFAREAHIE - 3L
HRE AR R R BRI AR 2R RE -

Fig. 1. Responses of various citrus plants af ter inoculation with three different pathogens. Ponkan (

S

A) and Paiyau Pummelo seedlings showing leaf yellowing and vein-corking symptoms 6 months
after inoculation with diseased scions of Wentan Pummelo. Symptoms of grapefruit seedlings
(C, Right to left), Paiyau Pummelo/Rangpur lime (D, Left to right) and Paiyeu Pummelo/
Mexican lime (E, Left to right) 4 months after graft-inoculated with likubin complex, likubin

MLO and isolate from declined tree of Wentan Pummelo, respectively.

=« FRSHHZIER
MR RFREARE » CHREBRRRME B2 5 ik » REFERN R - B/ BN
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HERFEWE B 29 % B

1980

EEREW/ BEFEAZHMEGE L W1~ 2 BAARTEEI I MREAREE LAf&E
EREERL - EREV) (AE 1 C. D. E) » BERMEZWALERGEEERE - RUIMHRE
%R (Mycoplasma-like Organism) 3 B 7 #vkiCEE7E Lty » FIH 1 ~ 2 (H A A ¥4
BEEARBHETEBEEREER (X2) »HERBE4~6 HA » ERAZEHEE > BRAE
ERNEERAREERR - BRI B S BRE T HREBRFREIY - BFFEETEAGRE » &5
BERRFEAE Tristeza virus ZRIE o {REIZ L EE{E » BRIMAREIL Tristeza » [EREH RAMER

o
* 2. TRAFREEEHEEERSEZLE
Table 2. Growth of various citrus plants after inoculation with different pathogens®
o~ K B F kR H
M W% il # Length of first flush following inoculation (c¢cm) ®
Plant RSB | MEIAR SRR | IHEREARE % ®
PD-isolate K-isolate LKC Check®
Paiyau
Pummelo/Mexican lime 72 9.3 1.3 12.1
Paiyau
Pummelo/Rangpur lime 172 18.7 72 18.9
Grapefruit seedling 192 15.4 7.3 172

a. EENER%TEZ SR The measurements were made 4 months after graft-inoculation.

b. ZREEEY T RGEFERBE 2T Average of measurements for each of 3 inoculated plants.

c. PD-isolate: The isolate from Wentan Pummelo showing tree decline; LK-isolate: The isolate
contained likubin MLO free from tristeza virus. LKC: The likubin causal complex which conta-
ined likubin MLO and tristeza virus.

= RERNREAHBREEPREZMHKE
WM R E 2 B RIS REER R 100 ppm ZMEKE (Tetracycline) HHR=/IMEEA
PR BRENEEERAL DHEREN > BRXERE  ZRFEYEEF2REL (RES
) o XEEMERERBRELTEEE o AR » mERE 100 ppm ZRET » BAEM
AR » BAARBEAPDRH U EEHREBNZRETENEL

#* 3.

B R R E RIS MR R R B2 B ¢

Table 3. Effect of dip treatment with tetracycline-HCI solution on the development of symptoms

in budwoods collected from declined citrus trees in the Matou area.

& & BOE OB M O CEE R %% L8

No. Plants with |[No. scions
Variety Duration of dipping (hr) symptoms developed/ treated

L & 3 3/5

B4 B i 3 2/4

M & 6 2/4

B B b 6 1/6

3 B i 0 (check) 5/6

a. RHAER N EIRSRE 100 ppm % » B FRENEEEIA L - BIEH%AE A BEs EE

Tetracycline solution was used at concentration of 100 ppm and the results were obtained 6 months

after grafting.
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WREES BRE AR AL A BRI R BERE > BB THEEARTAR @ - 66 4£5 50 K
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R RERHBREERE AR AUEERRE © - EASAREMENE LB HERER
FAL > B2 B0 TR R U B RS R IR T B (A3 BAHRE B N 20R M TE B BB » HERTHE
BRE—DEF o BIRKH T R &R R ERERERE LR AL » BREY S EGSERS
EZ A HepLl T ylenchulus semipenetrans B Pratylenchus spp. o $BHR BRR 20
HEUIRGR D o BMBRBREREREZMRE » B7E 1916 455 M AR FIH %7 % T aR i3 883 | e
s R REE BT BZRAE @ o B2 o S E RSB HE 2GS R TR » 73 e
ey > HASHHE—F ZAE o

Y3 BT RERIIEEAE T T 2 » (U BT 37 W 7 R 2 IS T AR o BE0R W0 0 B A Rk e — )
B BAATE 3L > RETIZ A R B S RS » BB SRR B¥ > AR THE 2y B
RE B A R > 55 LR BN 2 B2 R SR P B 3 R RS I T B A R Y R R o
BT SC BRI 7E 200 R AR R R R R 2 MR R B T 2K o ARABR B % FRERIRE 2R 6L » R g
RER B B > BEREZE LA BRERRS 2 REREAEL A 1 b o BPBBEE A BARHAG S AR R R B o S BRI B R R
TEBOEIEE F o FAERER NG EARL s B2iE o B2 » 2 BHWEER LEH 2%k By
> FTRE BRI S S R R R T 5 148 o

AR L AR — AR 7S E L B RS 2 2k B Tristeza JR S 1 A REYL » b E RS A £ R o
o HHF LB > MEEM AR ARES S » UG Tristeza 2 B —fREEAETE R
AR B BRI RS AR 2R > P HRR A > BB ARREER @ o (HB—HE
SRR AR R R TR A ~ R A W R PR R R BT R A MR A L BB AR
i B BRE R ~ FERED > TR —RIR WS R R B 2% » BEMOBIIIE oL (%
FED o {SCEIRIRRATR 2 5 Bk o 75 LB RIE o (USRS SRR B — R IR o B2 0
W5 BERTTRE NG Tristeza o F PG FF 5 AW ERIE 2 g 50 LRI » A58, Tristeza o
BEEESGHREFEA  FARRRREEDHE - HEREARARETIH @ o #itgE—5i
B EERRE R B RE BT RARREZERELE - RIECERHUT S RESBTRE Tristeza
ZE—JRIR o Tristeza B—EEEMEHERE » BANMEERE 2 R MBERRS vB
RIEMR Tristeza JREARE - A2 » MIEEHETHAAE o

MR 100 ppm 2 Achromycin ¥ 15 /M - Fidk i 2B S > BUREE
RYUUHFREAIHIZR O o ERMTREZ LB R WRHREE R 100 ppm ZmEig# (Tetrac-
veline) W=/ NRE » AP A AR A 2 R B 58 2 NI AL, o

MREBLZ » SCHBER T R BB B S iR » W 68 S 1 R 2 B P B o EINERS &
EERRIL L A BT RE 20 » M E—F ) o
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Studies on the relation of Mycoplasma-like organism

with the decline of wentan pummelo in Taiwan'!

Chiou-hsiung Huang and Chin-an Chang 2
Summary

This paper deals with Wentan Pummelo decline by indexing on indicator plants.
Symptoms incited by disease sources from declined Wentan Pummelo and likubin-affected
citrus trees were compared. The effect of dip treatment with tetracycline on the symptom
expression of diseased scions was also studied.

From 1977-1978, diseased scions of Wentan Pummelo were collected from five orc-
hards in the Matou area and one orchard in Chiayi. Budsticks were also collected from
Matou from Liuchen orange and Ponkan trees showing likubin symptoms. When all of
the diseased budwood sources, except from one orchard, were graft-inoculated onto
Ponkan seedlings or Ponkan on Sunki plants, likubin symptoms were shown 4-6 months
after inculation. Paiyau Pummelo seedlings inoculated with scions from diseased Wentan
Pummelo produced leaf yellowing and hardening. They also developed vein-swelling in
some leaves in the later stage. These results indicated that leaf yellowing and hardening
symptoms on declined Wentan Pummelo trees as well as on orange and Ponkan trees
in Matou area could have been induced by a pathogen resembling citrus likubin MLO.

Comparsion of likubin complex (tristeza virus and mycoplasma-like organism, MLO),
likubin MLO and pathogen from declined Wentan Pummelo was made on such citrus
plants as grapefruit seedlings, Paiyau Pummelo on Mexican lime or Rangpur lime
stocks. The likubin complex induced severe stunting and small leaves in inoculated
plants 1-2 months after inoculation, but the likubin MLO and the pathogen from declined
Wentan Pummelo tree excerted little influence on the growth of inoculated plants in
early stages. However, they later produced yellowing leaves. Indexing of disease samples
from Wentan Pummelo trees on Mexican lime seedlings actually yielded no tristeza
reaction. The results suggest that the declined Wentan Pummelo trees with leaf yellowing
and hardening symptoms were probably infected with a single pathogen which was
likubin MLO.

Diseased scions of Wentan Pummelo and Liuchen orange were dipped in 100 ppm of
tetracycline solution for 3 and 6 hrs. less than half of the treated scions p:roduce
yellowing symptoms in new growth after 4-6 months. In comparing with the growth
of no treated scions, the trtracycline treatment seemed somewhat to have suppressed
symptom development, but it did not inactivate the pathogen completely.

1. Contribution No. 909 from the Taiwan Agricultural Research Institute.
2. Plant Pathologist and Research Assistant, respectively, Department of Plant Pathology, TARIL.
Wufeng, Taichung Hsien, Taiwan 431, ROC.
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