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2R HFFRLAR
IS TS Y

T

1

i

B AR BEE MAHES #XH

T | AR IHBR GRS B RS A63Y » SHESEIZRS 1 (1) SPV-N mliSHis
WASHE » BERRPLRIETER Y 8 Brhz Tpomoea nil % 1. setosa 21 » BFHEMY 4 b
Z Chenopodium amaranticolor, C. quinoa, B C. murale %38 > FhplEY 23 Eh
Nicotiana debneyi, N. benthamiana, N. megalosiphon, N. rependa, N. tabacum
‘Xanthi’, N. tabacum ‘Havana’, N. tabacum ‘Judy’s Pride’, N. tabacum ‘Hicks’
5. N. tabacum ‘Samsun 15A % 9 18 o [EJBERAME 2 B0 63 BREE RIS 25 B0 VU:E 1% SIS MBEER
» BREAE Ipomoea nil L HEETEE » % N. benthamiana ¥ » HiSH KBS
BEAR 102~10-3 » RIELBEAFY 60~65°C » ERE/MRFFRA (25°C) » B8 24 /s
[ RBEAERRPE GBI D) » MBRREETRMENSE » HEBENEEHRK o (2) SPV-A g
BEIE R AR BT LA I8 > NI 1. nil RHBGETEE > 7RRERETAHEY
8 &z Ipomoea nil, 1. setosa, 1. hederacea, I. obscura, B I. ramouri &5fE > 2
%) 4 fbz Chenopodium amaranticolor, C. quinoa % C. murale 3%& > {ERAERL
HEhE LR o BN 2R 63 IR IMAMUE R » 198 ~10 REA K GRSt (FERE
oo 1. nil HHrh » IRBZRBKERE AR 103104 2/ » TISLEE /7 55~60°C
] » FERRIMRIFISRT (25°C) B 24 /1B » IRGREETFEMERE » HEEREEH®
o (3) SPV-B; FIiCHREMZREIE » Gy 1. nil F1 I. setosa BIREREBIERL » EENE
B O3 BRIAEH » 12 BReh A —bR 2% » TREEMBEESHY » MREMREERD o 1 ail.

B L setosa JARKENER B TFEMERE » REBREEN o

B 1919 FREHFEEARSURLUR © FRE M BEEE - DEAT] - 2RFE - 53 BAR
SRFHAHEASRRELZRE oonen  EREESRRABRRE 25 LEERE ¢
P SEMEBAENHERIRREBRARSR O 1o > BH 1974 E L% » BERRREZ H%
WBRFRLIA S0 o RUFMHESRRZREERD O - MEHFBAEEEL BRARE
MR AIFY > S ERBEREABLFEUEL o TEKEELEL BEFEREE K » EERE » @
BB E R AR - BARERLZ IR o N R — SRSl - W2 By
BTERRNZ— « MMELEEE - AT - BTESH » AR HESHREELMEZRES Y
& BEEREARE 10~57% 115161 o

AREZENEEEEEHEERRIRBEL SBEN > FEHERREZEARES » &
LR R B R o

1. ZEEHEERERART WIZRHE 28883 5% « ABRD 78 (ARDP)-5.1 A-337 fE%7H0) » LB o
2,4, FETRBREARD B L - B o 2iE FR5TT o

3,6. B PRAEMEYFIERHRE » HIRRAREML -

5. REREHIE -
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HMEBRTE

FHIRE FLOHFEEE 63 B N4 ARRER » T IER MkiE R (el)
W EASWER 1~2mm ZEEHE > HAIERBRBABEAL » (ERAMMBMARFER R (
Bi2) » BKIF 8 AR 4 B MIBEGYE M BT ROTE - (035 BER AR B (A B e 17 » AT
At 2 fE R 5 B 3 G 2 i 3E i

REZSBEA® (1) JHill e —mpry Ei: W2 R #3ERin pH 7.0 2 0.1 M B
FRIR B — RS AL A (R 1) o A BN BT REHK R 600 mesh &R cheno-
podium quinoa FER 1% » ALZIKUE » (RFBEHBL » ERARF B M ERRAT EEB=RDE
HEBNBHLEE Ipomoea nil & Nicotiana benthamiana o (2) s By @ (@
HRMREZ B (Myzus persicae) > fAE IS (Brassica juncea) » F¢F %A% PIILE
= BRI BRI - RAREEAHHTAERR Tpomoea setosa, HEFEEMRHE
EFENEEMHEREE > SENFELREEMAIH o SO gL EEaE 1 /M DULE » RSHIRH
ES 30 B L4388 258 > MEBBNEER 1. setosa B 1. nil Y (FHEZEZRBEH
—AREHD o (b) HEREZAEYZE (Bemisia tabaci) FAHHTE Austin jhfE L > BHLT1C7E
FIREMTE LI =R DL b o RENHEER 1. mil, 1. setosa R HAE 48 /PRpILBIZE —{E A DL
TR BT o FMITE Lk B S o BEBLERTE 100~200 SEEERIER 242 63 BERslE 24 /N »
TR nil 1. setosa Y » 24 /Rif% » LA %E (Lannate) RIREEIHI 1,000 EZHHEL -

BErEEER WHHERRRZETREERSSZ [ vl T BERFR > BEEE—EAL
Lo WA MERER RS 1. nil, BEUEEEER C. quinoa, DJIGEREHRE o

REZHEEERE | REMR 12-14 Rz 1. nid, FHEPIEZERM 10 £ pH 7.0 2 0.1
MBRR IR BRI & B 0 ARG EE » #¢ 4,000 rpm 15 538 BEO » IR B IR > 1T
DITaER © (1) MfEE: : bl pH 7.0°20.1 M BYRIEENR » MER 107 ~107" S LB » 4K
WAL T iR At » BMEIR C. quinoa 3Ef o (2) WHRFFME « SEIRRAF R 25°C ERA » &R 12/
WE AR 48 8 4k C. quinoa ZEFr » T ERDEHBEE o (3) W ENM: « #fdR¥E 0.5 ml 4 AK T em,
€ 3mm, B2 0.5 mmZ BFEE P > EMEE AR » 72 45~80 °C gl 5°C H—EiE A
pE3E 10 5§tk o LA AR A » M PR C. quinoa, F—RRBREEEHRIL 12 FEE

AABRE 1976 5 7 BERtAE] 1978 42 11 A > 2 HERERET » EFHEE 23~41°C ZH
» SERAERR 8°C, MtkERGk RakE@ A £t » R R 47% EAHZAl (Parathion E C
) 1,000 28 90% EERTEEHE] (Lannate W. P. ) 1,000 FK 1~ 2K » alEmF o Bk
B o

& 7

s
R EL R — R B L HEEEE R A ERATZ B E 0 o MHERBEE T ) » AR

TFRETRIE o MG GBI VR & JERE > STEMEE R C. quinoa, thREHFHIMEMLL 0.5%
Caffeine ZUPRiE (1) HIFBMERBEERNE UIOEFHRIEA R » BEHR 10 BEn - 2
SR E L B 0 (ERIOE R » i FRE T ARBIE RS S M S B B » HR AR
FHEINTL » SR C. quinoa #% 10~12 K » BB EBERR X B H &R 2 BRI
» 5 BIBKIEL—IREE > 1 C. quinoa MIBZRLL » RREEHER » BRERRGESE L nil
BB ER » B SPV-N 1 SPV-A Y2 « Z5iSEERmR 1 nil, » EHERE
£ 63 etk » i RASR AR IR S SR T

SPV-N @ 4B 1. nil 6~8 FIFIERMIRIIVIUE RGOSR B (H8) » K
Fr ¥ BT BB » BB R o (LBEHET 7 6 ~ 8 JIEIBLATAGE: » LRI SOR A AL
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B BRER 63 BRHBERKOIER - 2EETUBZ KKERIBA - @R C. quince BEEZ
BEAFER (E3) » BYSFHRZAERE o LR SRRV Lk S SR IE kB 5 BB )
o BFEZ 1. nil ERYINBHEVBRETETERSRE - MEFERNEEMAR (@ &
B 72 800~870 nm éﬁaﬁ o i

.

1. ZECHELTUNERERE - 2. ZECORHELAKCERFREZER - W 3. SFERR
¥l Chenopodiun quinoa ¥:%& SPV-N R12EK#% » EHAENBDTRE . W 4. EESBE Chenopodium
goinoa ¥MESPV-N 12K HE 2 Rgk - M 5. SPV-N E&& Chenopoedium amaranticolor 7} 15 Ki&3|
HeZ SEE A FERREE 6 SPV-ABfER Chenopodiun quinoa20 R4z XM HIRE o

Fig. 1. Sweet potato cultivar (Tainung 63) showing leaf rolling. Fig. 2. A leaf of sweet potato
cultivar (Tainug 63) with yellow spots. Fig. 3. Necrotic lesions on Chenopodium quinoa developed
12 days after inoculation with SPV-N in the winter. Fig. 4. Symptoms on Chenopodium quinoa 12
days after inoculation with SPV-N in the summer. Chenopodium amaranticolor Fig. 5. Necrotic
spots on Chenopodiumam amaranticolor 15 days after inoculation with SPV-N. Fig. 6. Yellow spots on -
Chenopodium quinoa 20 days after inoculation with SPV-A.
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M 7.SPV-A 7 Ipomoea nil 7 %#fitkikex o M 8. SPV-N 7t I pomoea nil 2 %MK MW 9. SPV-A
1t Ipomoea seosa 2 %ffiikfRg - M 10. SPV-N % Nicotiana benthamianaZ ZifitkiRtk o

Fig. 7. Systemic symptoms of SPV-A on Ipomoea nil. Fig. 8. Systemic symptomsof SPV-N on
Ipomoenil. Fig. 9. Systemic symptom of SPV- on Ipomoea setosa. Fig. 10. Systemic symptoms
of SPV-N on Nicotiana benthamiana.

SPV-A: &R 1. nil 5-7 RIEBER LRFIBEARZEREEREHT2RE (H7) » K
IR E BAREEAEEOR » —EA% > HENEFER 2~3mm ZRAHHT » OEREE 63
BH R 198 ~I0 REAERKL » RMFUBZ AR ZRERE » BER C. quinoa
BRAEZRAHNE RHHE - HASELEKITUIEXBEAREE (£2) - ARLERERR
ZI. nil Ef o FEBRARZEMIK > 8 SPV-N EJZ » BEWE 850~900nm Zf -

BaRSIRE (1) ROTEESEEE | UTREZ UL - BENER 63MRK0H
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156~ 208 » BER I nil, 85 ~7 K% BE3E SPV-A HEZHE » REREER C.
quinoa i {#i% BURIC B S MBS 2 RERAER » BYIHE SPV-A ZHRAKSE . (2) Huy
BT EE  UTNREREN B 100~200 £ » BN HHEE 63 Bk 24 [\ 1% » BER
1. setosa T 1. mil 824 /K5 > §8 12~14 Kt 1. nil EF B TREREG/) (B 1D > I
setosaZE i [A] L ¥BHh#E N o MR (B 12) ZRMHERH > BEFRY BEENEE 63 BREA » 12
B LRER B > TREERMBIERS AR o M i h i B EE » {BL15 R REAE M b2

D) » AIRFHELL SPV-B £22 o

® 1. ZEASMNBREAWE » B EBHRET R & E RS E 2 R

Table 1. Infectivity of leaf extracts prepared from virus-infected sweet potato

Tainung 63 in the presence of some antioxidants or chelating agents

% ﬁgompounf‘ fis %onintf%tio% pH pH valflﬁe N{f lo%al %;on
Caffeine 0.5% 6.4 340
1-Phenylthiosemicarbazide 0.01M 6.4 288
Sodium cyanide 0.01M 10.3 239
Magnesium trisilicate 2.0% 10.4 209
Sodium sulfite 0.1% 9.0 190
Cupferron 0.01M 7.0 146
Oxine 0.001M 7.3 104
Bentone L0% 6.1 103
Salicylaldoxime 0.01M 6.9 100
Sodium phosphate buffer 0.1M 7.0 79
Sodium diethyldithiocarbamate 0.01M 8.3 52
Bentonite (in 0.1 M Sodium phosphate buffer pH 2.5% 7.0 29
L—%}Orgteine HCIl 0.1% 2.4 29
Ascorbic acid 0.01M 3.1 0
Distilled water (check) 6.9 36

¢ ERFEMBERAR 10 {5 C. quinoa 18 K EEEML L 2 MRHN o

Inoculum Was 1 : 10 dilution of diseased leaf extract (w/v) , Number of local lesions on 18

inoculated leaves of C. quinoa.

= 2. RPEHEN EIE SPV-A B

Table 2. Transmission of SPV-A by Myzus persicae Sulz4

#EFRAR]  Aguisition feeding time

- |
I SN S
Expt. No. 1523 1 min| 2 min § min10min B3 | 1hr |2k | 3hr. |18hr, 24hr.} CK
s | | )
1 !8/1017 6/10 8/100 2/10 3/10 0710 1710 2710 0/10 0/10 0/10! 0/10,  0/10
2 } 8/10| 7/10 6/10 3/10/ 1/10 0/10| 0/10, 0/10 0/10 0/10 0/10 0/10 /10

a. MGANES Ipomoea nil. Ipomoea nil was used as the test plants.

b, BEEREL/ HEHRIK No. infected plants/No. inoculated plants,
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Wik E LY SPV-N, SPV-A % SPV-B HFx®EZRE T7 13 H 70 fEkmiE

Amaranthaceae
Amaranthus spinosus
Celosia cristata
Gomphrena globosa
Balsaminaceae
Impatiens balsamina
Caryophyllaceae
Dianthus chinensis
Chenopodiaceae
Chenopodium amaranticolor
Chenopodium quinoa
Chenopodium murale
Spinacia oleracea
Compositae
Cosmos bipinnatus
Calendula officinalis
Tagetes erecta
Cruciferae
Brassica chinensis
Brassica rapa var perriridis
Raphanus sativus
Cucurbitaceae
Cucumis metuliferus
Momordica balsamina
Convolvulaceae
Ipomoea bona-nox
Ipomoea hederacea
Ipomoea obscura
Ipomoea ramouri
Ipomoea nil
Ipomoea setosa
{pomoea reptans
Quamoclit vulgaris
Gramineae
Avena byzantina (Coast Black)
Avena sativa (Clintland)
Hordeum vulgare (Black hulless)
Hordeum vulgare (Moreval)
Sorghum bicolor (MN 1056)
Sorghum bicolor (Rio)
Sorghum halepense (Johnsongrass)
Triticum aestivum(Michigan Amber)
Triticum aestivum ssp. vulgare (Genesee)
Triticum aestivum ssp. vulgare (Minter)

Labiatae

Salvia splendens

Leguminosae

Glycine max (Bragg)

Phaseolus vulgaris (Black turtle)
Phaseolus vulgaris (Black turtle soup)
Phaseolus vulgaris (Bountifﬁl)
Phaseolus vulgaris (Pinto III)
Phaseolus vulgaris (Sanilae)

Pisum sativum (Perfected Wales)
Pisum sativum (Dark Skin Pertection)
Trifolium repens (New Zealand)
Trifolium pratense (Kenland)

Nyctaginaceae

Mirabilis jalapa

Solanaceae

Capsicum annuum

Lycium chinense

Lycopersicum esculentum (Marglobe)
Nicotiana alata

Nicotiana benthamiana
Nicotiana debneyi

Nicotiana gluca

Nicotiana glutinosa

Nicotiana megalosiphon
Nicotiana rependa

Nicotiana rustica

Nicotiana sylvestris

Nicotiana tabacum (Judy’s Pride)
Nicotiana tabacum (Turkish)
Nicotiana tabacum (Samsun 15A)
Nicotiana tabacum (Xanthi)
Nicotiana tabacum (Xanthi NN)
Nicotiana tabacum (V20)
Nicotiana tabacum (Hicks)
Nicotiana tabacum (Van Hicks’)
Nicotiana tabacum (Havana)
Petunia hybrida

Physalis floridana
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W 11. SPV-B 7 I pomoea nil = Fifilk
AL o
Fig. 11. Systemic symptomsof SPV-B

on Ipomoea nil.

11

iekmsgE SPV-N, SPV-A & SPV-B =& H#RTE  BERSMAR—BENWEL 98 -
ABHEETHREESET - BEHE SPV-B LBHEREEEIHFRRI) - SPV-N A RELETER
Wz 1. nil (B 8) & I. setosa, ¥ 6 ~ 8 REARHMRE » WIIBREREBIKEE BN
s REARI 2R o FuRlEd2 N. benthamiana ([E10) s N. megalosiphon, Bk 4 ~6K
BREFM » EHGEREBREIRES o N. debneyi, N. rependa, N. tabacum (Havana) » N.

tabacum (Judy’s Pride) , N. tatacum (Hicks) » N. tabacum (Samsun 15A) , N. tabacum
(Xanthi) %> ERHK 6 ~8 K » BREFHNBATHEBRZHEH > EXHW 0.5~0.8cm, HERE
EAMERETBIR » TELERFERE - ¥flZ C. amaranticolor (E5) »C. quinoa ([
3) »C. muarle SERPRMFE » 2EE TR - SPV-A geREEIERZ 1. nil (B7) > 1.

setosa (B 9) » I. hederacea, 1. obscura R I. ramouri%s 5 §& » EARFERE » EIRFEL - R
IREMEL » B8z C. amaranticolor, C. quinoa (B 6) & C. murale ERRRFRHEFE» B
HEME - R & HREDTRBRE -

A K 13

M 12. SPV-B 7£ I pomoea setosa Z 2ffitEiRE o 13. AR BETEMSEE SPV-N ZREE -
Fig. 12. Sy stemic symptoms of SPV-B on Fig. 13. Particles of SPV-N virus in Ipomoea
1 pomoea setosa. nil leaf-dip preparation (15,000X).
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3] ]

HEEFREBREEREN RARGEEE » AARBRTIBEARE © » HER &%
MEFY » BATRERFIEARY  HETREERESRE > ARER > AH—Z£ 63 RaEs ¥
=R AT W=RTER SPV-N, SPV-A & SPV-B, HEBEHIME 3 Hx -

# 3. SPV-N, SPV-A % SPV-B 4B H#ke
Table 3. Comparison of some properties of SPV-N, SPV-A and SPV-B4,

& = SPV-N SPV-A SPV-B
Properties compared o
On sweet potato . Vein banding, yellow | Leaf rolling, twisting,
= (cv. Tainung 63) Mild mottle spots. and Vein swelling.
p On Chenopodium Brown necrotic .
B\ quinoa lesions (Fig. 3) Yellow spots (Fig. 6) ’
- . . . Leaf rolling, wrinkling,
» | On Chenopodium Brown necrotic lesions ¢ .
§ amaranticolor with red ring(Fig. 5) Yellow spots zi\?sl sr\nall leaves. (Fig.
] . - - -
g On 1 , Mottle on 6~lB leaves, 'y)em chlorosis. (Fig. N
2 n Ipomoea ni but symptomless on -
- new growth (Fig. 8) X:vlgog_os‘g?ﬁ? on the -
On Nicotiana . .
benthamiana Mosaic (Fig 10) - -
5 .
9#;_ by mechanical means + + —
K by green peach aphid
~ | (Myzus persicae - + _
= | Sulz. ) (nonpersistent type)
2 | by white fly B
@ | (Bemisia tabaci - - +
8. | Genn. )
é.
S by seed - — -
v/
B W OmOBE & 10-2~10-3 10-3~10-4 Not tested
Dilution end point
& B 60~65°C 50~60°C Not tested
fhermal inactivation Point
R W RN (25°C) Less than 24 hr Less than 24 hr Not tested
Aging in_vitro (25°C)

a. EfER SPV-N % Nicotiana benthamiana, SPV-A 1 Ipomoea nil, SPV-B # Ipomoea nil.”
SPV-N was maintained in Nicotiana benthamiana, SPV-A in Ipomoea nil, SPV-B in Ipomoea

nil for inoculum use,
b, FKREREXFRED o

Unsuccessful or negative result,

PAEFRETR > HFA-RAZAZRBAFEER © > BERT > LHREE  AEPE
FREH R RQEBEE » A% 4 SPV-N % C. quinoa 2 BERH » KA ESEK 1.5~2mm
ZREPHN > BERIBENHEUZEATGEH > A FEKERE » mBREEALERES (B
4) » BFE L nil ZHRBEBERYH6 ~ 8K » MEFALES 9 ~12K » SPV-B M4 FEER
PR B R EEE o
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m

AERFT 5 B2 SPV-A i Moyer %452 B MIRBIRUR S 0 ¥ > e H# LR EE
s R RER R » RELEE ) BaEEHR ) FEEERRERLZIRE - SEEL
s KB ATABE SPV-A #7 C. quinoa fEHIHEIRHE » M Moyer %2t EAIFE TS

SPV-N # SPV-A &5 HREAEER [ nil, EREEREHILREREE > MEa
BER > QIR SPV-A ZH&E » 3wk LE: SPV-N & hEir R BREEHER 63 3iH
HEABRIEREENAREZER -

SPV-B #£ I. nil $ I. setosa L-FiBLZFHEERM BEBHHEERFRE OH 162 » 8
MAR%: E2HREETAR > REARBEREE (GRS 2P SRRBEEZER  ARH%E -

B AWEAEELERRSFERRER NS » ETEHERERBLIPRAZRIKCBRREL » B
REBFHENERRTEEL M EWRARERE » FEHY » THBARLEREARSH EEEE - S5
Bl e

2 £ x B
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A study of sweet potato virus disease in Taiwan

I. Sweet potato yellow spot virus disease’

Chia-hsin Liao?, I-chung Chien?,
Mei-lie Chung!, Ren-jong Chiu® and You-hsin Han®

Summary

Three different viruses were isolated from sweet potato cultivar Tainung 63 showing
interveinal chlorotic spotting : (1). SPV-N was transmitted mechanically to healthy
Tainung 63 plants which developed mild mottle in 4 weeks. It infected 2 (I pomoea nil,
I. setosa) out of 8 test species in Convolvulaceae, 9 test species or varieties (Nicotiana
benthamiana, N. megalosi phon, N. debneyi, N. rependa, N. tabacum ‘Havana’, N. taba
cum ‘Judy’s Pride’, N. tabacum ‘Hicks’, N. tabacum ‘Sam sun 15A’, N. tabacum ‘Xanthi’
out of 24 test species or varieties in Solanaceae, 3 (Chenopodium amaranticolor, C.
quinoa, C. murale) out of 4 test species in Chenopodiaceae. The virus was not trans-
mitted through seeds of I. nil and sweet potato. Transmission test with green peach
aphid (M yzus persiace) was unsuccessful. The virus had a dilution end point in N.
benthamiana sap between 1072 and 107, and a thermal inactivation point of 60-65°C,
and it remained infectious in wvitro for less than 24 hours. The virus particles were
threadlike in quick leaf-dip preparations. (2). SPV-A was transmitted mechanically
to healthy Tainung 63 plants which developed vein banding and interveinal chlorotic
spotting 8 to 10 days after inoculation. It was nonpersistently transmitted by green
peach aphid. It infected 5 (I. nil, I. setosa. I. hederacea, I. obscura and I. ramouri) out
of 8 test species in Convolvulaceae and 3 (C. amaranticolor, C. quinoa and C. murale)out
of 4 test species in Chenopodiaceae but it did not infect Solanaceous plants. It was not
transmitted through seeds of I. nil and sweet potato.

Dilution end point of this virus in I. nil sap was between 1073 and 107% and ther-
mal inactivation point, 55-60°C.

It remained infectious in vitro for less than 24 hours. The virus particles were also
threadlike in quick leaf-dip preparations. (3). SPV-B was transmitted by whitefly (
Bemisia tabaci). It infected I. nil and I. setosa severely. On Tainung 63 seedlings, it
caused leaf rolling, twisting and vein swelling. Mechanical transmission was unsuccess-
ful. No virus particles were found in quick leaf-dip preparations of infected I. nil and

I. setosa.

1. Contribution No. 883 from the Taiwan Agricultural Research Institute. This research was supported
by a grant from JCRR under 78 (ARDP)-5.1 A-337.

2, 4. Plant Pathologist and Research Asistant, respectively, Chiayi Agricultural Experiment Station,
TARI, Chiayi City, Taiwan 600, ROC.

3, 6. Graduate student and Professor, respectively, National Chung Hsing University, Taichung City
Taiwan 400, ROC.

5. Senior Specialist, Joint Commission on Rural Reconstrustion, Taipei City, Taiwan 107, ROC,



FREE BRI ST 28(3) 1 139~144(1979)

HEEREOIBETRRERE

B & 152 & £ B3

WHE  FLAESRFERHEHAHMERE HEMEEE 63 57 » 1€ 38~42°C #EHE 30~90 K

P UIRETH 5 em &> FFEMEELSEEE 28 KU L YIREE 5 mm & » FERURK
Murashige and Skoog 53 » HRREEIRRE o BEE 28 KL E » TIIEIE 0.3~0.6 mm 3Z
# A4 BAP (6-benzylaminopurine) 4-8 ppm % IAA (Indole-3-acetic acid) 1~2 ppm
ZHRA MS EEE > JEHEF 251°C » FE 0~150 lux, & 30~50 REBERTEEE
FEE Kinetin 2 ppm ZHHREER » SHEE 16 /R > JEE 3300 lux Dk » BECFHREE
28~32°C ZH » RIBERHBER 25+1°C » 1 65~120 RAERK—%E2 2/ o LHEREY
Iponoea nil WREABREIERIFEEERE » 66.7 % (16/24) BERERE - RBEEHRZ
REATHE » URRED 06~08 cm G2 » BEF TR » FENKER MS =
# oo B 10~30 RRTERR—FEEZ/NE o

ISR BRI 1210 » HIHER. G010 HERFEZOITES » ZREFREZEAFTE
THEERDHEE © > BURE 5 > KEAGEE % S BHNHRRERET2BEE M
BHREERBEILE (masking) > RERREEE » BEHBHERBCERRE » HAWEER
DR EEAREREREREEER  ATNESTESE  ETRSRESHE ) URHNHRE
REHEFEZTHE -

MRS x

HATHEMBRERE 63 5 > EMHIARAHEZ HESRRG  BURKKZHIR - BERAEE
REET » MERGKERFHRE » B 25°C R » BN 38~42°C HWAERS » FHMER
16 /B 5 J6BE 3,000 lux [l E o FBE—kE R ENE] (50% Benlate W. P. ) 1,000 &%
» TEBH BEMERE > UK 1 mm REMTZRESARBTEREER  IEABTRERE 5
PEEEAR Imm BIFE 5% calcium hypochlorite XB%HE 10 548 BREEKE=SX o
HEpEE HetEX Murashige and Skoog’s medium ¢ (PITEHBE MMS #Z&i1) »H+
o5 (mgl¢) : NHNO, 1,650 » KNO; 1,900 » CaCl, 2H,0 440 » MgSO, « 7H,0 370 »
KH,PO, 170 » Na, EDTA 37.3> FeSO, e« 7H,0 27.8 » H,BO; 6.2 MnSO, « 4H,0 22.3 »
ZnSO, « 4H, 08.6 » K1 0.83 » Na,MoO, « 2H,0 0.25 > CuSO, « 5H,0 0.0255CoCl, « 6H,0 0.025»
thiamin hydrochloride 2, nicotinic acid 1 » pyridoxine hydrochloride 1 » folic acid 1 >
myo-inositol 100'> sucrose 30,000 > agar 7,500 > JREtAkAERBIESERHESE D « EZEH
3% 10.5x2.5cm o HEEEERLL 10ml - L) 15 lbs/in® BE 8 44& » & pH F|iLS 5.7
P BEREE 2521°C > WHEMREE 0~150 lux » # 30 Kigeks 3,300 lux Bk > HHER

1. EEEREART WSS 5 884 i
2, 3. APTREREARS HTEL - FIZUBHER « BEY FHT o
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16 /R o JOERER I3 28~32°C o BERTERHCEZ IR [ pomoca nil > FHE5EL Rl
FEF BB SR > AT IREARGE » BRI 4~ 6 HORIERSEZ o Wiy (R
HEEH 20 {2 0.1M pH 7.0 BSERERERNE (w/v) BAER: » BT UK 600 mesh
SEWZIREAEN L TSR RIS TR TR R 2 S AR

am 4

#w R

— EFFER 63 ¥
TERBEZ MR 0 |8 38~42°C Byl 305 60 » 90 K% » KRR » TR/ » it > B2
TEEHzEE (8 4) » §—HEYER— 5 cm BEE » {JFHENESEL (WL #IE=3 1) » &
BER (23~40°C) > {H—BHBIE » RIEHRES I 9> 8 8 8 ¥ # 2~3 BRARER
FEEINENEAHE BRFRRE O B RRREEITELEEREZER -
— - bmm REEREER
FARRRR 38~42°C B 4 B# o YIREHE 5 mm £ 2 BEH MMS, 16 MMS (FrEEZES
» FEIEE MMS 248) St RFERMBRAZEREY R nk 1 » &£ % MMS+1
ppm Indole-3-acetic acid (JAA) HARIE » # 2 BRIER » 30 REMKERRL » (HIFEE
BB A RO ERRRE -

% 1. 5 mm B HHRERTRERE b2 RIGH
Table 1. The effect of media on the terminal growth of Bmm cuttings taken from
virus infected Ipomoea batatas cv, Taimung 63 in growth chamber held
continuously at 38°~42°C for four weeks,

3 ® H: g B % %) B BB BB O OR O Wm KR W

Medium No. test plants No. plants contaminated‘ No. plants survived
ISMMS®+1ppm TAA 20 1 17
MMS+1ppm TAA 20 2 10
Ad+1ppm IAA 20 2 5

a. BEARS REFELS) BUER Murashige and skoog EEIZ4HE o
Modified Murashige and skoog’s medium at % strength for all components, except agar.
b, BERERIEARMERAESE

Medium for culturing shoot meristem of Allium sativum after Wang and Huang, 1974

=~ 0.3~0.6 mm EXBEEEHEE

R 38~42°C ZRH 4 H% > YRER 0.3~0.6mm & » @FEENE 1~2 [FiEN

» 225 MMS+6-benzylaminopurine (BAP) 4~8 ppm % IAA 1~2 ppm » BRF 54 %
(54,/100) H:EERL > 10 oo RS » HRTWRIFBAREAAR > EEE 0.4 cm BBER
TnEBEEY MMS £5is MMS+-Kinetin 2 ppm, 65~120 RRFER 2~5cm B[ LB
INE (B o UNEBEZERL  KE  BAEP L BHRARERE  fiRLREE 70°C Ll

v 30 S8 o MBI REHRUBEIKERREENZEERL » SRR AGERERE IR
WEE 1,000 BHEE 15 58 BEAER 10.5cm ZHRES » FESLUVNER » DRSS
H—BHERZ » 717 90 %L LZEIEE  HARBHAEE LEBREEHRE - BUEZEEER
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PEATRBEE K EHERD L #BRF 66.7 9 (16,720 2EFERIE -
C BRERZRERBERE
RATHERBREBEREZRE SRS BENEE  mUATEEEERE 1 2 BRAWT
B o FEETE » Lm0 BE 2 EE > BRYYRE I REZERERATE - KR
ERBTEESI - DARE » RABENT 5 YREE—[EEZ 0.6~0.8 cm RATHZE » 2E
FrogBk » #FFEER MMS 5 MMS+0.5 ppm IAA (@ 2) - % 10~15 RRFRKR—EEZ/INHE
> 30 RAWRF Sem RELE > B 5~6 {HE > RS Y)  BORENTE  SIEMERE

°
E‘:j’

HEEFRFRSEREBEE > 2 EVIR LM RETE TR » EEMFEETE - RELFBRER
WY BT ZREREE - BREAREHERTHERZISRRER Y. » BERRAIA
#4k (Internal cork) "V % Russet crack " BIE% » ZHABLL 38~42°C BRI REE AT
BIHERETEL - :

HHEEHEIEREAREE > T EBEERENEE " » RRABIUURBIFBHRAMSEELL
MR e 2 B R EAEE  (50% Benlate W. P. 1,000 {2#) @ "#RREEERE 10%
e

BRI 4 A% YREE 0.3~0.6 mm RIEE  EHEERF 66.7% BEFREE - KA
K Alconero ® 2 47% » [RRFTEERARAEBRERAM B ERAEE R VRB/PYETRZ I o (AFE
FREZSEH-GERSHERATE I RARARRETNERTEERY R FEEA TR HEH
I BRI -

S ATTIRR R IR LA 78 (ARDP) -B1A-337RBICE » MBS TIFRP R EELEC
Hifirte » ZRBERBRSMERRER NG » IRERBMMARELFE » EEREAHZHE -

-

2 £ x K
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1. EFEEEA0-60-70,80590K - M 2. HEERSHAEHITIEEM 0. #8F 5K b. F1 X - M 8.
AR ESFZEE 63 MHHTFENEN - B 4. ZEO3HER 38°~42°C BUEH 50 K& » M
S FE o

Fig. 1. Shoot tip after 40, 60, 70, 80, 90, dayé culture. Fig. 2. Virus-free planting in the test tube. a.
after 15 days culture. b. the first day culture, Fig. 8. a. A leaf from virus-free plant which was
derived from shoot tip culture. b. Virus diseased sweet potato cultivar Tainung 63. Fig. 4. Leaves of
sweet potato cultivar Tainung 63 showing leaf rolling, crinkling after heat treatment at 38°-42°C for
50 days.
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Shoot tip culture and

virus indexing in sweet potato!
Chia-hsin Liao and Mei-lie Chung 2
Summary

Keeping 50mm long terminal growths in growth chamber at 38°-42°C continuously
for 30 to 90 days with a daily light peroid of 16 hours at 3300 lux light intensity
failed to eliminate a vyellow spotting virus from sweet potato cultivar Tainung 63.
Neither was the virus eliminated by culturing shoot tips, 5mm in length, in modified
Murashige and Skoog’s medium (MS). However, elimination of the virus was achieved
by culturing meristem tips, 0.3 to 0.6mm long, taken from virus-infected Tainung 63
which had previously been exposed to 38°-42°C for 28 days. The meristem cultures
were grown initially in modified MS medium containing 4-8 ppm 6-benzylaminopurine

(BAP) and 1-2 ppm indoleacetic acid (IAA) and were placed under 25 +1°C for 30 to

50 days at a light intensity of 150 lux or below. Then they were transferred to
modified MS with 2 ppm kinetin. A daily light peroid of 16 hours at 3300 lux light
intensity and a dark period of 8 hours were provided. The tsmperatures during the
alternative peroids were 28-32°C and 25+1°C, respectively. The excised meristem
tissues developed into plantlets within 65 to 120 days. Of 24 such plants, 16 did not
cause virus symptoms on Ipomoea nil by mechanical transmission and/or grafting.
Single-node cuttings of these virus-free test tube plantlets developed into complete
~ plants within 10 to 30 days after subculturing on modified MS medium.

1. Contribution No. 884 from the Taiwan Agricultural Research Institute.
2. Plant pathologist and Research asistant, respectively, Chiayi Agricultural Experiment station,
TARI. Chiayi City , Taiwan 600, ROC.
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BE | SRR AS KRR EEMFREZ— » THERERREAEREERES Z— o BHiffE
SRRET I » — SREEEI o AR £ B0 F M RNER RSB MRS
Ll > BB E RS2 RIEET » (EEZA o WHRBAER » BT R DHEIURE
B2 @A » (BAEE R » RERAREEMER o LEIURIREEARakE KL » PR
e O B (A R R T2 455 o (0D I BB A AR IR R M ER B Z A o AU » L)
WS EEDERER MR Z LB RER TR o S BEUSTRRE » IR AERME
SRR - AFUREE LERBE -

SR (Sheath blight) FBMEEEREZ— » RITHIERE TEERER - LURERSERL
ERAHITAE 0 o BEKEAEE R T 0 BRE 55 F| 64 FHRIHHEW - DEHRRRS
s T IERTRETRS 76,700 ha » WISHEERESZ —  FTREBHRHAERIFERIEEX
HBE o At » B RSERNARTEEREE « SRATR 1962 £ AlER RIS RIS
P R AETR » (BRERIMERTA ® 5 X 1965 EARERABRIURME 10 o AP AT 1964
S 250 RREMEEE » SR ERTEEENT 80 F 90% ZIH " jEEERE 1964 FiE 222
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1. EEEEERRT PIRNS 5 806 U - ARGHPENS T8-AIA-2630 B 1 EMME L0 »
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B 12 FRANE - 0 BABRRE R P AUAT 5
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ETHE  LBNEGE  RERENBES I bl PR B BESAER -

MR
— > HEEREZNE x
(=) ke« 463 100 5 » BRT BRHL .

BOERKER RS - ISHREEER - W 51 20 ~
BEERR - RSESTEIME o BERNENS
B ilREs Tanginbozu » BEE 47 cm 15
» BB &R Genjah Wavangan » 53& 167 cm

s FEAIE 1 o | 1 RIS PRERIERERGHE

Kouvonbaiyg
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MRE AR 0 BT ES HRETRRE o

(=) HORSAS « LR S R IR 5
HEREE > BREERERSEKIRE » Dak i | H
AWM o BAE% 8 ~ 4 RIGE BB ENH S e g5 105 175 125 135 145 165 cm.
T WEEFTER 100 $EEA5%E - HRIREER #2 Plant Height
R o AL » BEETIATNA SR 2 M AR 1. SRR EZEE
S8 o JREEEWIR % o IRy 22 R LZE Fig. 1. The plant height distribution

of the 100 cultivars.
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Table 1. The reactions of the 100 cultivars to sheath blight,

sheath rot, and brown planthopper of rice.

I

Reaction Total
Diseases or insect R IR i MS l S B ES"*‘ (Cultivars )

Diseases

Sheath blight o | 13 | 32 38 17 100
|

Sheath rot 28 ‘ 8 ’ 6 44 8 94

Insect

[ [ I i

Brown planthopper { 25 i 4 ‘ 1 59 i 11 100

() EMEIYR « RARENEFT R RCEEMREERRIOR » TIRES NERHRETY
 BEREBBAZBE  ERABBOENT » HRARKRRERELHES - £ 1 BRHRSEH
30% » BRRERN 55% o TURMERTS A E HIE » BERARA % YIAIBIIR » BDacih ey il

» RBHURZ 85 -

() BRE : EEhRBENE S5 HIBF  BREVBEEERE » Wit FEERAY
BRI E & mEH BREBAIUE o £ 1 IRIBRENESHAREZESZ— « KSRy
ffE R BB AR TR AT » SREAA BT BCZ MR o KER A MM ~ SRR ~ hEARRERS ~ AR
RHERBRIE  BafEn s fERnEz 70% -

= EmESH SR K ER

EZ Bk

TRRURE 7R B9 BR AR R ST b
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Fig. 2.-The correlation between the plant height

and degree of sheath blight of rice.
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B o BIRESLERAMZE » TEAANEEMRZEE ™ - Wit A RLBRERGETRE BY
BRI 2 BHLE » RS REE R IR B  BELHRASBIEREREN IR1514A-E-666, IR
2031-724-2-3-2 % > HEEURRIEHME T SRR LB KOREMAE » mTadukan » FEHGLL
B > Pratao % o EHURBERTOEY » AT REIHRNLBIEBME
= ENE R S R BRI

TRRURER bR  FERENOR ~ RBREMZWEAEMGREIINE 2. B £ 2 OkkEEBEEE
A RS AERBRORM R &R EEMERTERRBENYE » AUESNME  BKEESE -
FIRER R Bt RBERE > THARYIR o Tk R RBHKE BUSH BRI - W AR E R
HEEHER Y REBRBURL N BBEBZER  MRNEBR SR - BRBIEFHR - 20
BROFAZEAM > "TRERRBRBVBERNERG D » FRETREG D TIAR » BRENR
ERREN S » W RIS o

® 2. TAMEREURSREZE U BRI M > R ARE
Table 2. The phenotypic correlation coefficients among the sheath

blight disease and other characteristics of rice varieties.

. . ‘ Brown
Character Mean and SD | Plant Height | Sheath Blight Planthopper

Plant Height 1094 26 ]
Sheath Blight 6.2241.84 — 065k J
|
Brown Planthopper 3.23+1.44 0.06 0.24% {

Sheath Rot 2.9641.45 — 0.44%% Q.46 ‘ 0.30%*
| |

¥, *% Significantly different from zero at 5% and 1%, respectively.

C RREAZEmERES N

RARRERAIRER ~ KESBPURmESRE RS » T EBERELR » LEMUSE » HEeflA (&
3) »fn Pratao, ARC 10666 > EE&at 1% ~ 2 % - 3% » Thatuwel &2 MEEBER
150 cm o e fEENES » a0 IR 1103-75-8, Tamala Diang, Bakiella I, Thatuwel % o Hrh
IR 1514 A-E 666 % IR 2031-724-2-3-2 Z%5fE » TNEEBEEHEFEREY » MBNERZER
MR BRAETE 85 em A4 HEAFIREME » WUMBE MR o IR 2031 XM AE K
% IR 2031-238-4-1-3-2 @Y IR 2031-724-2-3-2, IR 2031-238-5 '» b= SiHE IR 2
nR o HEAMEKE IR 24, O. nivara, Peta, Leuang Tawng, Tetep, IR8, EK 1263 Kk ZEH7EA
13k% 0519 > HHFREBR TR RERBCE— PR - A—(EFERN R Ta-poo-cho-z »
RIS 0 B HER > (BRI RIES RIFAIREL -

H A B A SRR PUR S E R R » AR — R E SRR G - B 1959 SRR
A L & Y 2REG RS 9 > i1 Mon, Asozin FEHREFEVER - Hfbin Vitavax,
Benlate ERFHEBEBRERBEBH AR D o ERFEWHERE AT EBE—ENERE » U
FHEHIEEE P o Vitavax [ Benlate SEEEMBREELBZ AR Y o i ERERIZHH > &
BEEBIRER » AL o HNBESHIRIR AR RZERTRIUARE - FHit » BESHRIEHR
ZEBRTRELERN TR AZG T EBEUFRERELRRT > SETRAmE (nBRAnER
T FWRENRRAT o REMER Kannaiyan B Prasad ® 4 O. rufipogon K O. bar-
thii STRRNR AEYYE: > BAFARPIRWKEFREFEZ— °
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Table 3. The major rice varieties resistant to sheath blight and their characters. ‘

|
Variety Field No. | Origin | pint | Bieqm | Speath | Brown Plant
(cm) i
Taiwan § (CK) P20 Taiwan 110 5 E S S
Tadukan P48 India 132 3 ' S MS
IR 1514 A-E666 P30 IRRI 85 3 | R R
ARC 10666 P52 India 151 3 R R
Chianung W. S. No. 1 SB1S o 161 3 R S
IR 2031-724-2-3-2 SB20 IRRI 86 3 R R
Pratao P12 Brazil 151 4 R R
. Ta-poo-cho=z S B2S China ‘ 103 3 S s
Thatuwel S B40 — 158 3 — MS
ARC 5758 S B4S India 137 3 ' R ! R

HEAt o BB RRIR A S o TR EBNERE U9 o KRB AR ERE R RS

RIREEERTEBHER - TR MARERTEER BB RRREAR/ VES ER
SREEZHGR » BRMEE—FHITR o

SEH  ARBITAZAEERRRERA AT EAEE LR » BOBREHR IRRL REESFHRME » T

HBAS BT B AR B BRI B) © SURBABMELIRRALE » Btaes o

O 00 N OO g s W N

—
o

11.
12.
13.
14,

13.
16.
17.
18.

51 B x B

- REEE - 1971 - TABKER o TAIERE 1 49-76 - BRABEELR o

- REH -~ BELE - 1965 - KEREHFRERERER - 53 FEEEDHRERSE 35

- FilEF - 1971 - EIBKIRERR 2 REAEE » BIPHE o BLABER @ 307-341 o

- HEREE ~ S0 - 1965 - 53 FHEPIKBABHEIERRERERE - 53 SEEYREHRBRB S : 23-25 0

- PRERE B SEEA R - 1966 - TS5 I REH SR RIERERER - 55 SEEYREABRBE  05-1230

- U RSREN R - 1966 « AKISMEHTUEF RERERE « 55 FEMYIREABEE 1 88-940

- EEHBE BEAREE - 1966-1975 - A MR T IREHE o

- S RRFEIT - 1962 « KRESEREHFRRERERS - 50 FEEYRERBSL : 37-38 0

- BB IEABPTE RSP - 1978 « KERE GR) HEERATIMREEELS - 53pp. o

- EHE BRSBITIE RS BT - 1965 - 53 FES T HIEREH SRR RERE AR - 53 SE YRR
1 14-23 0

FISRIE - 1965 - ARG ZIAZE - 53 EEMMRBRRAS : 12-13 o

SHIEE - 1978 - BEFRHREO BB 5150 - B AP REEREL o

YRILHE - 1967 - TERURSROHETAR 2 hihek - SR ES 421 1380-1302

Chien C. C. and S. C. Jong. 1963. Physiologic races of Pellicularia sasakii in Taiwan. Agri. Res.
(Taiwan) 12 (2) : 1-6.

IRRI, 1973. Annual report for 1972 ; 143-165.

IRRI, 1974. Annual report for 1973 : 51-78.

IRRI, 1976. Annual report for 1975 : 92-93.

Kannaiyan, S. and N. N. Prasad. 1978, Reaction of wild rice species to sheath blight. IRRN 3 (2)
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19. Lo, T. T. 1961. A brief report on the plant diseases and their control in Taiwan. JCRR Plant
Industry Ser. 23 :1-52

20. Ou, S. H. 1972. Rice Diseases, Commonwealth Mycological Institute, England. : 256-268.

21. TARI, Chiayi Agri. Exp. Sta. 1978. Results of the 5th international rice sheath blight nursery. (
Mimeographed)

22. Thorn, G. D. and L. T. Richardson. 1969. Effect of various fungicides on synthesis of amino acids
on tomato roots. Phytopathology 59 : 1053 (Abstr.).

23. Tu, C. C. and J. W. Kimbrough. 1978, Systematics and phylogeny of fungi in the rhizoctonia
complex. Bot, Gaz, 139 (4) : 454-466.

24. Tu, J. C. 1968. Physiological specialization of strains of Pellicularia sasakii isolated from rice
plants. Pl. Dis. Reptr. 52 : 323-326.

Studies on varietal resistance to sheath blight of rice

1. The resistant varieties and their characters 1

Y. C. Teng and T. H. Hsu 2

Summary

Sheath blight is one of the most important rice diseases in Taiwan. The infected
acreage is about one quarter of the total rice area. However, no commercial rice variety
showing resistance to the disease has been reported. The major way of controlling the
diseass, at the present, is chemical comtrol. Mon and Asozin have been widely used on
the island. In fact, chemical control may cause environmental pollution, and increase
the production cost. Therefore, the main purpose of this study is to search the resistant
gene of the disease, for tranferring it into the commercial varieties. The preliminary
results showed that no rice variety can prevent the infection of the fungi after inocul-
ation, but the difference in disease symptom among the varieties at the later stage of
growth are obvious. The relatively resistant varieties tended to have a taller plant
height, and the semidwarf rice varieties tended to be more susceptible to the disease.
Thus, it may take a risk to develop semidwarf rice variety without considering the
disease resistance. Fortunately, a few semidwarf rice varieties with moderate resistance
to sheath blight have been found in the test. It indicates that a semidwarf rice variety
which is susceptible to sheath blight can be improved by transferring the resistant
gene (s) into it, regardless of the plant height. Besides, the reactions of rice varieties
to sheath blight and to brown planthopper are positively correlated. It showed that the
rice varieties, which are susceptible to the brown planthopper, are more sensitive to
sheath blight. Some other characters may affect the disease reaction, such as tillering
number, plant type, and growth duration, do not included in this paper.

1. Contribution No. 886 from the Taiwan Agricultural Research. Institute Research supported in part
by Sino-American Foundation under the project No. 78-A11-A-2630.
2. Plant breeder and former research associate (now rice specialist of Taipei DAIS), Department of

Agronomy, respectively, TARI, Wufeng, Taichung Hsien Taiwan 431, ROC,
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# 8 T oz oo
N W ot E

WE 7 HEESE - 5 S EEEN  R 4 EROY  DERBRRE BT HERESLRT
2B 0 1R 1978 42 4 A rp R BRIATEARBTAVE » DAITE % M8 F B8 IR 2 25 O] « 2
RRRRBGHSZE DVBEZ WEERENA > MEENERSENZERBX o 4R EES
ORE EERENEBER 20 BIRKAE » FERIEAHZ FHRE R B REETE - 4 A
15 BEE TORERY > 8 A 15 BRZ » PHSRBEEEHERE  MENHS LEEZRR
BERE » RERRFE 4 FISHHE 55 Rk > 8 A 15 HEFRE 10 RtkHk » 4ME4 B 15
HEBRE 50 RERRM > A OERED » ME KB REEE RS T 2 0T »
FEBEHUTAFEEREREREMNH -

ERESEEEREREG s MATSEEXTE-RILE K HEESRHHIE » thiefkiE » (B8
HEEEREETSER  AREELEFTHBESTEER - ZEFENFHEE > IREBELSEZRE
BBBEETOREIER - BEZLIE  REERRIBZBIIEKE 22 LI RLEES (Assimila-
tion Capacity) TEEELAHTHERNFET » RPEBT MBS » SRR FLARE

s X HZIEMEL (Parenchyma tissue) AYRAEE » EHAEHERE » RMBASOES - BES
VEEATSOERERANRT  EREEEEZALHE » RREHBRRESSAERERTHE
&> BHRREHTOLEEENPE " o XEBEQIMEEREEEACRLEENET » =E2
TEZF LS » HBOREPEZER 10 o EREKETIS  AISOBHaBRER© - ¥%
FRFEZUBREREANETHRRAR FEHEEZEAREELEBERMES © - XRRZ B
ERAFREFT I BEES B BERS IR DIRNRRE L2 B ISt Y m B
TR Z R HaE & 2 BE RN » BRSSP WHEZ 2% » EMPDEEEHEZREY
i » DS B R AR Z A BIS o

#o® '] A &

\

REMHRRELRTL  FEED KB FF - S0A ~ REFRETESE 7 R HE7]
65~66 FRHITHZMLZET -
“hnfE7E 4 HISHE 8 A15HMH » 34 5 KRB » AR Z MEDLS B M ER IR » HBE -

REHIRBEREME 1 o MEEER 3x1 m, fFEE 20 cm S0ERE 24 R T THE

A

e

1. EEEARERARAT PIElE 55 887 B} o RWILAABNIRN - RS PTHAT ST R L AR 0E » B o
2. AFTEBRE LT - MY PR BRI -
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£ 40x50 cm GREABERERE 10 NE DUEREEDFIRN 25x25 m 2 KREF-BIFRER
ﬁl~2ﬁ¢#%’ﬁ%—%ﬁ“’MV%%ﬁ°iE&4~5ﬁ¢r » {78 IR - BB E A
BAEF-FZYE - BREE—% BRI © SRR BTGERIRIK 2 ~ 6 Bk » miR Z AP RERNL
YIBH > R DLRE o

ZORERSR 10 > 10 ezl » R RSO RRE » B 1 FRE0RBEE -
PLERS 7 fiE X & REEMEM x 4 RGN 36 140 {E 2B FABRIRPE A FFARRR T » Ll Ducan’s % 58I
TUBRERHETT HL o

— > RS ELEEZEE

R B AR BRI 7 (AR DREREFETINE 2 - K 2 W4 BRE REE N
> Hofp R AEEEEERKRE IS E R R RIE o — &M E » & HEHUE 1 RRER R OEERBK
i o AR & Mz IR T BT MR B o

RICERY » HFSREES » B B2 3 » TEERE AR > TEREREERIEX
T LA Z RE A2 5 BHEAS 2 » DISoh BB THEEZIEGE T/R AR 5 ARk »
T/R BRREERZE » % T/R BHEERN —ERER » MASLBHEL o RARK » OBHRIRRES
BXE o BRSO BB E @ 2SR AR o
o BEHHROBEEZRE

KIPMIIERETR » 2MfER4 A 156 HEESE » S0HKER) » 5H 16 HR6H 15 H
BEETZORBKE TH 15 HR8 A 15 HEEE » ZOBEXKEIIE - B3R 3 FRE 40 » &
EESRESOEEZHERR » HP T REHEATNRABENH S 0BEEERTEE » ETE

% 1. CRBESEZEEN - LT ANEEEE 20 AERRERINZ R R TYRER
Table 1. Planting date, growing duration, and TA® and MTA} from 20 days after planting

to different harvest date.

| . ¥ .
% 1@ # % pi it Planting date
= 1@ REBH| 88— |- FE=2XK £ ™K £ AR K
Growth No. 1 No. 2 No. 3 No. 4 No. 5
Variety | duration Apr. 15 May 15 | June 15 | July 15 | Aug. 15
(days after| o
FM?MMW-TA MTA| TA MTA| TA MTA| TA MTAITA MTA
ing
l |43 263 | 186 | 269 | 237 | 298| 260 | 280 | 250 | 280 244
j—\- |
a5 % ; ) 256 | 177 | 249 | 241 | 296 | 284 | 276 | 245 | 277 | 243
ROm ——
- 55 255 | 102 | 261 | 243 | 294 | 25.1 | 278 | 247 | 278 | 243
Koo~ E
7O ig 60 249 | 197 | 268 | 243 | 20.1 | 250 | 276 | 246 | 278 | 24.1
‘ gﬁ " 63 253 | 204 | 272 | 243 | 290 | 250 | 278 | 247 | 27.7 | 239
—_— o =3
EE 70 256 | 21.0 | 276 244 | 2387 | 250 | 278 | 245 | 276 | 239
] 75 258 | 214 | 27.9 | 247 | 286 | 250 | 278 | 245 | 27.3 | 235
1t 80 26.1 | 21.8 | 281 | 247 | 285 | 249 | 27.8 | 245 | 270 | 232
1 |

a. TA=average temperature (°C)

b. MTA =average minimum temperature (°C)
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Table 2. The degree of pithiness of radish roots as effected by planting harvest dates.

WHEH | SR G S L wamE | kEt [ FooF) £ R | |l
Planti |
?ﬁténg Ha{lirxgzst B}?;g@iﬁf Green Skin l Ta-Pai-Chi | Kan-Tzu | Don-Qua-Pai | Chi-Tzu | Mei-Hua
1 8.60 10.00 8.44 9.00 917 9.54 9.64
2 9.67 10.00 9.15 X . 931 8.90
Apr.15 8.01 9.69
3 9.00 10.00 5.83 7.30 7.00 8.33 6.57
4 8.00 10.00 7.37 5.70 8.50 611 = 436
1 7.64 9.85 6.23 6.57 547 8.15 6.47
2 8.00 9.96 4.40 431 6.75 6.62 5.25
May 15
3 6.14 9.94 433 6.00 4.46 6.71 312
4 5.81 9.47 4.93 7.16 811 7.50 3.23
1 8.50 9.93 6.21 8.80 847 9.27 9.07
2 529 9.85 5.25 242 4.60 5.20 5.00
June 15 |
3 | 631 9.22 5.55 6.71 6.12 7.28 7.29
4 i 8.50 9.47 525 298 5.29 6.35 4.37
1 7.56 9.21 8.75 9.73 8.07 8.88 9.73
) 2 8.19 9.85 719 9.00 6.83 175 9.43
July 15
3 7.57 10.00 7.29 8.57 779 7.92 8.94
4 475 9.43 4.58 7.40 8.93 8.79 8.36
1 9.31 9.41 7.64 9.07 7.93 9.47 8.33
2 8.77 10.00 5.07 7.50 9.00 7.83 8.36
Aug.15
3 9.12 971 7.36 7.86 6.44 7.89 8.00
i 4 8.15 10.00 5.72 771 5.62 5.87 6.73

7 A RIBEHI 2 2 R -

BRI R TN » ST HRIRERE » HARTARIA » T L3RI R
HTHAERGBE » NTEKMRES > UERBESLRS « BEGHSRSHRMRE » A
SOBERBRE - ARER 6 F 15 BBES » BEAETNNTHRRE » S 0REE - 4 7
15 AEEEFORBRE » ROSOHRRER » HEEH Y 2RBEAREN o BREAES
F— BB L2 BN AN YE » TR RSP R AF F sk » B FUL/E RO BRE D
» BEESSOEIHTY o KRB > 14 B 15 RIEEH > BEAREET S REREHE 0BEIES
fE (R1) » BHDOEHARBEY > 8 1 15 BEES » SOHHAYZ » HBSRTHRERY
i BESONMARSRE < WERGA TRBENZSOMVEY » WEHSNZLHYREL
K5 TREARIL @ 2 BTSRRI o
= RENEOREL
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w2 ORE  FREREZERTE (X3) o T {HEMNMES » DT REHTORERD
HARIAF » REFRABEERTE > HEETOBBABHER » BHABRERS NE » SLRERE
ERAXER . RBRZER  B—EBREZHNEE > UFhBRERTHYE - KER ® TEHRBER
HERNFE -

iSRRI Z 2R (interaction) » ZREWE (X3) - MEEBENTRZEL
FISERE » FIANT R FERMm 4 A 15 HEI8 A 15 Bk » REXRFEL4 A IS B8 J 15 B
B4 NB/R4A 15 BEE D EEAZ X REERBEN » A ORERER - LHEERER
s REZLEVELE - A LIARES  EERRETAEDRESORERBRZPE - LHET
RER#TRELHEEE -

m EMRBSERER  EFRRETRAREIMESLOBERBRZPE - RHT RENST RS
LIS UFEREFRAREFTEZM -

% 3. HEMERBENZETSTOBEZLE

Table 3. Influence of variety and planting date on The degree of pithiness of radish roots.

BERH TEERRE WEEE | ABR | F OF| 5 KA K | B\ TG

Plgz:‘iang ?}I?gléwl;zgf Green Skin | Ta-Pai~-Chi| Kan-Tzu |Don-Qua-Pai| Chi-Tzn Mei-Hua
Apr.15 8.907 10.00f) 7.827 7.695 8.847 8527 7.620
May15 | 6775, | 087} 493f 6137 63357 | 724 4558
June 15 6677 9617 5.267 5.047 62757 2177 6.43]
July 15 7162 9625 713%7 8.68) 4 78527 | 835% 8167
Aug.15 8.86;' 9.65; 6. 3sc d 8.00%4 7.255e 7.751;2 7.862

a. FEITHREENEERATRE a~6 &> RRA—BBENZBEHHERTEE - 575 HRAFRE a~e %
s BRA—BEZ MEERTEE -
a~0 means within planting date and a~e means within species following by the same letter are not

significantly different (p=0.05) according to Duncan’s multiple range test.

2 £ X W

g - 1975 - BB 2 RERAENAEELIE L2 R o s 8(3) 1 59-75 ¢

PR - 1974 - BEHELAER - WA RBEAESEZ Y E - PERBER 57 85:36-440

HILER < 1970 - FFROEH LT 2 HUBHT o 1 123-157 Bk » FObit » Wil _

mpnsps L RAED - 1953 - BELEEEOLE - B3 ) 20b e KROERE. @%E‘i@%@ 522 (1> :

15—23 0

5. MAR=-1913 - BEEE . Ty« 1 486-499 BEE » Fi o

6. AHEE 196y 1 IV OTWIRRICHTIHRE « F4HET WY OBFEBICONT E@%@%*
35(2) : 64-69

7. TEEEFA 1034 - ZEEAERPCRT 2EFTHOR S e KR 2 Ok REREE 0(10) : 2196-22020

8. FKE #1952 KREOTWIRROEBEEBNHA - F—H 4Bk b0 KlkonT BE
El@st 21(2) 1 81-86 o

9. FKE HE-192. KEEOTVWIAROLHEENTE - E 28 KROTOBRRCHFLETIVEORE

W N =
L Y
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MR T - EH#REHE 21(3) 1 165-113-

10. KB #1957 - KEOTWO BROEEEBHHE - 3R TORRRRETRERIOME oW T
o EEEEEIE 26(2) 1 111-120 0

11. 3B #1957 BEFEOTWIRKOEHEBMHWE - 4B B2 TORB L ORfRicown T - EEE
EzE 26(2)  121-125.

12. KB #1958 BEEOTWIHLOWE - 58 KiEOREMEED Fy, F2 kB33 T0EBRER
Ot REO BRI 5 EE - BMESGEE 27(1) 1 68-77-

13, BRARGEREE - 1941 - HEAEORABRHTIHRE - 28 FHOBBEYLRORT L Ok - BREZGE
E 12(2) :91-99.

14. Banga, O. and L. Smeets. 1956. Some effects of the photoperiod on growth and pithiness of rad-
ishes. Euphytica 5 : 196-204.

15. Bradley, G. A. and D. Smittle. 1965. Carrot guality as affected by variety, planting and harvest
dates. Proc. Amer. Soc. Hort. Sci. 86 : 397-405.

16. Bradley, G. A. and R. L. Dyck. 1967. Carrot color and carotenoids as affected by variety and
growing conditions. Proc. Amer. Soc. Hort. Sci. 93 : 402-407.

17. Bradley, G. A. and B. B. Rhodes. 1969. Carotenes, Xanthophylls, and color in carrot varieties and
lines as affected by growing temperatures. J. Amer. Soc. Hort. Sci. 94 : 63-65.

18. Sokal, R. R. and F. J. Rohlf. 1969. Biometry. :235-432. W. H. Freeman and Company, San

Francisco.

Studies on the pithiness of radish roots’
Cheu-Shrong Lin and Wei-Zheng Yang?

Summary

The purpose of this study was to investigate the occurrence of pithiness of radish
roots in the summer. Experiments involving 7 varieties. 5 planting dates and 4 harvest
dates were conducted at Taichung, Taiwan from April to August in 1978. It was found
that harvest date was the most important factor in causing the pithiness, followed by
planting date and varietal difference. The degree of pithiness radish roots was mainly
determined by the average temperature and temperature difference between day and night
from 20 days after planting to harvest which was the corpalancy period of the growing
roots. Radishes planted on April 15 showed the least degree of pithiness followed by
those planted on Aug. 15. Maximum pithiness was observed when radish were sowed in
May, June and July. Early harvest or short growth duration also tended to reduce pithi-
ness. Cultivar “Green skin” showed almost no pithiness regardless of planting and har-
vest dates and could be used as breeding material for improving varieties suitable for
growing n the summer season.

1. Contribution No. 887 from the Taiwan Agricultural Research Institute.
2. Horticulturist and Research assistant of the Department of Horticulture, respectively, TARI,

Wufeng, Taichung Hsien, Tajwan, 431, ROC,
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SRR EEBRAGIERAR
P 3% T 2

53 EBE (Agaricus bitorquis)ES MBS EM (Holoplagia guamensis) FEER% »
HEEREK - ARBREHSNAETHBEERDR » MESFRETHAERE - BRBEERERDHRR
i o MR (Heteropeza pygmaea) Y NMEBERM » HAEBARKE » REME/N M
% o ARBTILERE 4 RAEMATES S » BERAEERE SRR R SR ZE M ETS %IE o

HEBEM—ABEENEREEREABEMEE » 7 30°C £hEF 12~14.H)~18K%E
RS o BB EHIEHE: » (BTERRESRE RS - BEAH 3T » BB 4R - BBNTRE
HEKHEN » SHERSEE 182 K7 o LA KBRS » 3 RBRZ-IIZRIER 16~97 %
o iBBEME (Apodous larvae) » B 4 Bl » WA » SEFELURRZ AErh LR - BATIE
s (LIFTEL RS SR L 7Y o IRHAREIREEF BRI » 30°C BB BB 3~4K

bl IGR-Gnatiside [RIFASHRERE AR » REFEFIMEFRSBT » EREZEE 3~5
K o ) 50 9% DDVP {##pi#h » 7 0.4~05 ml/M3 Z HZEREIAR 2 R » HEREEBRE
EFERIE o ASEREEN 20 EEETRDI RS2 HE » Ll Malathion 2 Meobal BBEMH
o

EiBGE (Agaricus bitorquis) FITSEHEREZ IRF A ATE » BERANE T LABESRH 5 » ZR AT SURE
BEGE ~ ATREIR K S T - BRHEEERERNRE  ER%RRE » BERE - FREER
BESE o MERGREIRAERE  ERREREZRE - ERBEZESR » ERRIHERS - R
EHEEEREEE S BB ER (Holoplagia guamensis) fiE » S HRMERZBR
s EWBF RS YRBRAEEPRE  DEREHBERS » SR AR > BREPREERE
B o WS HERAEEEZAE  SNATBHEREEP AR BER » BERE » RERREREZS
o

MEEREE

— HEESRBCRE  ARRASNABTEE  ZFRER MP 201 B BERS 20 W X
B 0 ABEE 50 HZ » BE T2 H#BiBHRS 50x4.8 cm o HREWR 24 /o 7 65 & 7
A 26~27 & 29~30 B > ¥FSEBHNAMBRESRIEN THR  RREBERHEENEA > LA
ZHE Xylol) HEHEZREMET  BAREH_FRRE  ROFEREREZ - =XKE - HA 70
% ERREKE » DRSBTS B o BA 3 cm M » NEERBBEMETRS »FEH
BAETER ERERZIELE -

1. ERMERERARET WRmME £ 888 MeoAfrER-PENBRMTARBELSEmY) - T HRBMERR
Piamee « BREERWEERRCETEEE 2REY  TEETHRENTRERERBEERZEE » 20K
BB EE ~ BRED ~ FEIRHE ~ RSN BT R WBARARIE » FEL— P33 -

2, AFTERBMAREL - ZBE EPR FIRAS -
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Do BBESNEEERER TLREMEEZEE  BEEARENR BUOHEELR o
AB) » EEEIMEYZ 2 FH (fesk ATCC 24559 K 24666) R:BI5|¥E 15k (R FA 61 ) 2
EiERAERS (186x1.8 cm) 2 PDA HFEHEL » g 30°C wBMAFER 15 X BRER
ERALE/ N8 BhRsE 10 /% %T&W%ﬁ?ﬂ?’é%% 33 Ko PR agRBEgRE
ZHERBTEE o

I HEREEBREXRSHEHE  HaFE2AERE 70 %EET » SCBAR LML
FEEZ A B > 16 DR R R R R o DU B RAEE A K ER P AT 238 Bk Eﬁl]\——’fm”ﬁﬁ
JERERARERZ 15X 7 cm TEHEME » BIERN 8cm FWILAMMBZIEEL » MESARMEEE » BKR
FIEfR R B AS S RS EMESE TEERN » RE SRS BIER > £ 1A
JELth > HAEBIBIBEE R KIERMEBT 248 o IBRIEEHYH - E 8 cm FHEIF B
L RGBS > EEEBEMET RIS B SR Eh il » BIERMER KB ALIEEZ#L -
FEEETFRENEETPEEAEEERRARR  0EHaERFEEZRHE -

(=) —itRBEFHE £ AEENAREED RS  FRENRE 100 £ > BA—ImH
JERERYAR M LMR BRI M (15X 7 cm) » BIERE S 8 cm FFEIMA R L » EBTE
fEFEEDN o R B ER BRI LPE ik » BIHMZERES N HEAERZEENL ( 7x12 cm
) WEHARE L » IR K » A% LREYN » AREERE - WEER » i FEREBE > 28
H2EEN > AEBHHEARSBAN > MR B INERBALIERE - FARREIERZES
KRIE » DnRFRsE » (EEKEEW 80% DIt » BMASLZBIMMESR » ERM 100 °C ZBEUEE 30 &5
&Eo

(=) EpmEEb : FHERENEEERNE - FREERA—HEEZTR RS » EH2 ~ 3
KEKERIET » AR » CEBEMETHARHEEIRE -

DRINBIES © SELIRE WA G - ORI 100 £ » ik ABTAR » BNE A MRS
fEEEDN » A58 2 RSB B L » BUHEEINZIEHK » REREMETU/NEEBEIN » #R/N
EELE @x1em) o F—/PIEEKOBEA 200 K00 ABER 8 cm M2 MBEEEL » 551
WEMTER 30:2°C EEMT » HEETHnESBBR ST MRz INBEEHE -

(2) B8 48 6 om FHEOLMAEE -BORREZEREEBRE » mKHEf « BLU/NE
FHREXREBNARE BAE - BAKREBT » BE 30°C 2RE o FRIGERKE » SN
MERFZRIER L » MBS PIREMTERERED » BREE » BEREZALIFET -

PN HEEEMRNEEERE 20+2°C ER—HERKEBEZEE B 15x7 cm 3HE » —ih
DIRERKO A AR TR, o B 8 cm MMM AR BEIERK - BURERHBEETREZ
Bk o FE R 50 B B ABREE T o LERTHEILZER L > BEMTEMEHEEN - R
HiHBERE > REHEIR 28K BENEENL (7x12 cm) 2KE L » BBEEK ILo
BEREMNM  HUBEBERE » HBEAN > ZHEERSEHAL » WERSTERR R » IEHRRE
BEMHINERBALIERHE - BEEEREN -

F~ RS AEER

(—) IGR-Gnatiside GN 10% HRBBILIEIZ&HRE © BHEBWMN Zoécon Corp. HFH
Gnatiside GN 10% » HEERHE Isopropyl (E. E. ) -11-methoxy-3, 7, 11-trimethyl -2,
4-dodecadiencate » F—ERE&4 EHEHI(Insect Growth Regulator) » EEREHEEGS R 300
ppm 2 E B BN P AR IR 0 I LABH e B S R E 2 ML o A BAERER R R B 450,001
~0.01 % 0.03 9% 3FEEmE#ER 10, 100 % 300 ppm FLMBEEIR 7 HIE o B 7x12 cm BHH
MEEAFRRZ MAFEEAARE » 7 100°C Z84R 30 58 > RnHE » BAKREE L2 Ik
200 H7 0 MO BRI L A EBERE » E 30°C BB 1% 6 & 8 K FIEBRMEGS
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EEERESN 10ml > REZE BB AL RS AR B R AEE - 4R 2 BRI
RB2EH -

(=) DDVP Z#m@Res . A ESIATEEREXERERSHERY o« 1 m® RiEE
RURBE » —HZ 5 - EREEIER - Rk —FBERTTVBBE - ARERHEE 30 £
o M2 A—IR AR RER TR B B (1I5x7 em) » I B —IRaRLUBRERM MRS » BAWRE
BETREBE L BESFETER  ARBREDHENERER L - DUGMERRE - SRR
RRIEHA 6 (ESREIIE - 55 M — Bl iR . — ynd B NEARTE » H—mERss > A 1 ml E4H6E

» IR 50% DDVP @z A%EEmNITE L - IREERERE - KPR LS ERERIE
WEt o EHIER 2 PMERRBETETRHRE o BU—HREBE - FE R R AEERIGEHR
o JBHRMEESR 0.30.4 & 0.5 ml/M°» ETFREETT 15 RIEZERR -

(2) ZERmEREEE 1§ 20 RS HIRETREEmE 10 » A 15x7 cm FHEEELE
28D (Residue film) » DAJIGE % SERI B RUER B A BISIR o ORI LS DI RENEREE -
AEUIRBIRBEGER B - BEEHZEE 6 FEIHE  BRRURTEIERREXRE/I 2SR —
IR RRMM I R KERE - EERRBBRTZNHHIRAR - R&kABRAESKEEARRE
RERIEE o BEABR T FEEEBR R » B GG - 165K 2 R R 22 538
BB FEIZ T - ARERIGHE » B% 30 £ » £ERR HRAL B kaE » AZER 8 cm P
MERIEH L > FESR AR » BISREIE T > MRSk B B RRE » ST RZETH - # 6 BUHK
ZIECH AR IR G R BRI TR

w R

— DEEEZESRE  AERESPIREZRS  UEAHERESE  DRHMBERRS
FrEs 2 AR o RIBAEREER (K1) » BEEREEREMPL (Scatopsidae) 2 &> B
¥ERE (Sciaridae) 3 f& » ¥R (Phoridae) 2 &Rk AHi#ERE (Sphaeroceridae) 3 f& - &M
BEERt (Cecidomyiidae) 1 HERHAMKZE®EF (Staphylinidae) 3 #E o

LEREBPLEZHUEBHREERE 1 -MFEZEDR > RES T EERMEREEEAEE » 3
BB BEMHERZ AL RS > 105 55 % » SoNEIS EuE BIME SR 4 FRR HE S » B el
MESREHERA IR S 0 495 T9 % o /NEBESRRIMESR G 90 % o FEAERMERREE Y 82 % o

A ER A SR EERS > YiSBRARBKHERS » TERBEMEIE » BRHREH > A
AR AMBUEER - REE KGR E HEATRENE » IR TEREEK » LB AR
DB R/ RERRNE - HAEERBUASNEZRERKSE » KB SRHERaER B %8

Z o EBEBORTSEESSREREZEE  AKEESEAEAEEES  ANYBEX
SHOHTEARREAN » N/ EEEMEYEELR® - RaBESPRAESR (F 1) » BHHBE
FEES (GESTERE 4 RREEREEEEREESRE - BEALYRELELREREE
B » AERETERRZMBEERE - BREZSHBER TR RREBER » HLISEBA RSN
B MUBRELDRERAT YR » MWHARLEZRKPZEERY - KBABRBEER (k2
) EFHERERESRE  DERGRARS » EEGRAR > MEBRRRD » K P TE%HE
LA RES SREETERSSBZ B EREME - B > SEREESRE » SN EERENE  E
BhE BREMNRZMRTHERE -
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£ 1. URESBEFEZER
Table 1. Insects attracted by light in hot mushroom house
! | ] RHIEE
26-27. VII. 1976 \ 29-30. VIL. 1976 | i AN B
& il ‘ mIBHE (8
i 1 & & [Relativelfe (£) | Indivi-
Species \ NOE N E Total density |Indivi- | duls per
L9 | & | Sub- | & | & | Sub- ° %  |dul per| culti-
\ | total | total ' hour | vated
| | \ ping
i |
B OB B = M |17967/22,568 40533 ‘18,867 22,649‘; 41,516 | 82,051 85.3 | 1,709.4 1 911.7
Holoplagia guamensis | \ 1
% I 5 £ ¥R | 2687 2773 5460 | 2846 2,6331 5479 | 10939 | 11.4 2279 | 121.5
Scatopse furcipes l l
R b7 b= Uit 16 6! 22 55 13 68 20 0.09 2.0
Bradysia tritici i
B o E 46 6 52 19 1 20 72 0.07 1.5 1.6
Scxarld \
2 H‘J%@E%ﬁ 1 1 1 0.02 0.2
Sciarid ‘
i o3 b it 28 8 36 80 16‘ 96 132 0.14 2.8 2.9
Heteropeza pygmaeca ‘ i
® i i 15 | L34 9| 005 10| 11
Megaselia sp. \ ‘ |
= #* i ‘ i 1 1 1 002 0.2
Conicera sp. ] ‘
|
* ; i 160 | 84| 344| o36| 72| 16
Leptocera spp. |
WM B om & | 1,580 | 876 | 2465 256 | 514 274
Staphylinid ]
|
& 1 | 96,144 | 100
Total . i Al
! |
% 2. HKEBSHESEEARRERZEHE
Table 2. Larval reproduction of Heteropeza pygmaea feeding on the different
strains mycelium of A. bitorquis
BEAE | BN | REAN . c B o G B
B R e ‘l Date of | Date of | Daweof | 7 & & % & & W X
number | mycehum . larva . larv.ae 2 Larvae/test tuber
| inoculated | inoculated mvestxgated“
~ - I S
ATCC 24559 ] 18/11 3/1V 6/V \ 14~(133.2) ~199
ATCC 24666 | 18/10 3/IV 6/V | 19~ (46.9) ~81
FA 61 ]i 18/10 3/1IV 6/V \‘ 102~ (168.1) ~266
AB Y 31V 6/V \ 0~ (12) ~4
|

= -HEEEREARBZRERS

(—) FiE:

(B 1) RBBERARY 1.5 mm o BB o HEREHTHEHE - ffi‘ﬁé;‘%}iﬁfﬁ

W%  WETMATT » RWDME 0 AKGHEE  KERENBE 9 62 3 5 WRHHA
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NRZ T o 535 0 =AT » HEBRE REEZIERAS o BT AEATHE  RkR4EER
E o PHEIRE MR AME - kR 10 BBERIE o BFY > WHRREEIR 4+5 (Raws) HERH
B B 2 BRNTARIRAVEREE LR o IR (r-m) W7ERRIR4 + 5 RUGEHE o IR1 + 2 (Myvo)
ZREMNRPIR2 24 > PR 1 RRA EEHERRK o Rk 3+4 FERNG TR L8 - RAuEBk
o BIE2 (Cu 2) BENFRKMEDHK o HHBRENERERYE T » RIEREIRE o MEATHERE
o TR o B8 T IRE IR BB o 58 7T MRS BT 8 AP IRBHATE 5 718
iRk RAUBEAA o 2280 4E » WM& R— AT BN A S 85 » M TIE PR Ze ke
o WEERER 7 REE R Ak [ B AIR B o 58 7 BEAR (A ARIRIA o 5 8 MR - IR TIRIREEZ +
kP BRIRRRZRN o A EARREE » WA R RBR SR R o
58 :0.28%0.09 mm « BB MM AMmMHEEZEL » IRBE o REKIE SRS T BERE
Dz o
MBIBRE 4 RoE 1~4 HZHEREENE 0.06:0.095 0.15 & 0.29 mm - 8258
s B R 11 BiEZPREIRRE » KERE » EREAEE - B 12 6 - BREENRE 1R
fizd o5 1~10 [HEFEE&LEFIEE > (HE 6 ~10 EifiR o &5 11 ETHEZFRELE
HEEEZRARE » RugABGRERE - 8 12 i THRAABEBIM/IE » ARAERE > 1
PARTT Bk o
% 1 R’y 1.06~1.19 mm. JEHEEE o IHMRA » MAAREA o BALTRRRA—EIREE
o RIAMUER 3 MR RAREIEE o i Il R — BRI AT CUR AR ZE PR o &SR
% 3~8 IEENIAALEARMERPHRSE 1 o HUE 8 MEE AR - MARHBRTY » hik
R ] R
ERYBARRICE B RE - 5 1L1ES) » BREABIEY » N2 B 748 5T B 2 8L R
HRIRIZFERE » feFaEAE > BI7EENI BT I o SRR S LB 6 0 BERE - ALRTHIR L5
IKEG o (RIBRETNWEIREE © EHE B RE o WMEMMMTFERAL
(2 B - AURIRESIRED > POl RUB R R SHTEREZL » B AP FR 2R TR HY » B057 S Ik R 4
BRI RV RETEIETT o BUaR R EEBRMIGY: » (B7E B & B L IR BB A h ORE IR A rE R Tl
o FEEF /M BT il BE 2 R AT BR AT B o SR B TRTE R B IEAE » REIR R RILEIR S B AR o I
EREHR L2 BHREE » AIERKHERRD o BEREHIEE » ElC1TRS » BRI RS - 74
AR SRR » BE I EZ BB LRERE T B BEEICT o BB ML » BEEEAREER
o HARBMERBTBRE » FERBEAFBEZEMER - XRABE LR » HEICRERE S AT
BB RROR 0 RS | AR B E S ©
IR AR ABLAER E o FE—MEsa R B N RIMEME A B o MEsBEH M IMZEITET o MRk
IR (USHIE IR BMA DRIk » B » ENERE LREBBURKIEIEA S irLElE
AEIEHRRE o ZEE B R RIBE FEEALR o ShBi SR ERg » RESRERBHERHZER
=4 MEEBERE AL (Pleurotus cystidiosus)  REHE (Auricularia spp.) ZHE >
HRHEZEHEE KRG BIE » WAEREREY - (BAZSRMEEARE KR EREHED s AR
SRk BETE o
EIRERNRBREE » 8 1 HEBMZEEERRED » BH 2 Bz ErkSREEZHD »
5 3BT RESEZ TR AL o MRS 2 W E 2 TR EMIE L o Bk » BIE S B B fiHEER
e EERZREEES °
(2) X kERERIMBRERZRE . R&F 1 ST ARTEsiE » £ 4
~b AMBAEI » AR 1 ERBEBRE 2~3 SWFE > (LERERT BRI o HfE Fr AL i
PUEZ AR AL o FEREIR P AEETL 3 TERB@aR » U DA ER IS e s Ah W I » BB S
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IR RIS BRZ S0 ERUE o FLML AR G ~ 1R R EEIRBIShE > R AR SIE o SRR F AR
WO BRBIABASE 3 fE . RIEUG 2 MRENGE 1 5 HIEEREE A SRS B A
A > HERFENIBER > BFEEEE -
() —HREENM: B 3~8 AXSR W TERCRETATRE—EREEH BN
(#3) » EEBRZBENTE 23~24 KISETR—IENK » EREEABRES v 12~ (14.4
) ~18 K o MBERBATE 30°C £ » AR KRR h EHESRE -
PSS ITEBAERE KRB P AR 0 » OS2 Sh i 2 B B I RS T 8 o G Bt BB & »
Ranshat 4 B o

® 3. TABEARSBEM—HRBEETZEE

Table 3. Developmental period of Holoplagia geamensis under different temperature

E B B #| @& fﬁ’;ﬁiﬁﬂ{'lﬁﬁﬁﬂ Sl A AT N
Date of egg deposited Tenéggr;tura Date of adult emerged Days of generation
16~17/111 18~(20) ~22 9/IV | 23
13~14/1V 21.5~(23) ~24.5 4/v 20
15~16/1V 21.5~(23.2) ~25 6/v 21
15~16/I1V 215~ (23.4) ~25 YA 24
29/VII 26~(30)~34 11/VIII 13
30/VII 26~ (30) ~34 11/VIII 13
19/VIIL 302 6/IX 18
24/VIIL 302 7/1X | 14
24/VIII 302 9/1X 16
7/VIII 302 21/IX ! 14
9/VIIL 302 21/1X ’ 12
9/V1II 30-£2 | 24/IX | 15
|

(H) EEMML : MR R » & HEifE st el - i —HSEEBEER (F4
) o BAAREEINBETEES) 182 17 » Rt RIAME NN « (HptBi%E 168 LHtmr Ty
ERRE 72.4 K> PIERERS » LR NRIBEEL RS RS EERLRTE » THEE
REEEBED 7 KL » He e B ER B A AR DN » FoR (R O SR B A T B R EE IR 198 o LR R SR B R I
pEFLEE) o TEITIRATGE » SR BRI RO R R R > ELYENR IS A ki 2 M MR B O B » (8
REBLIEEZ B R S FE R EINET o
iR 5 BEERGER MEBRBEINE 3~8 R B4 REEBASH > 3 K&
K2 5~8 RIBLEREHERE - BptHBUEE2 » EEBATOERBERTEERS » It
BRI RE N LERERF - RZ » ERERARUEUERERS -
GG B8R L IREE ) DI E T E R E A - AT FIRERBEIFTENEZEHEER (k6
D o BB A RS R E T T AR > (H2L 26°C DL LRI o
M~ MIEEEWE 20+2°C —{H#HRBEZLE:
e B REE & PR B A 2B B (S BME R S0 R 15 B - BL s (h Bl » AL THIEAFEBRS
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» BT R EMBR BRI o AR E RS FERZER > BBREERFEEHHE » FEH
PERE  BERERMBERN  MERLREATE - MUREREER - BEREARBSHE
R (R7)  BAHBBEERERLRBEETREE - Wik LI ARN%£SRE S P HER

RERATERE R EESERE WA BREEREE

% 4. HAREMERZBE

Table 4. Observaitons on the oviposition of Holoplagia guamensis
Ew o oa w | BAAN E B N mesmammy | Average
No. of females deposited egg deposited | Average eggs/female tem([:%‘;ltura
8 \Y 638 22~(79.8) ~162 24.5
26 VI 1,710 10~ (67.0) ~142 249
8 1~2/IX 566 21~(70.8) ~140 27.4
14 3~4/1X 913 6~(65.5) ~113 28.5
3 3~4/1X 229 40~(76.3) ~104 275
13 9/1X 946 16~(72.8)~150 27.5
13 11/IX 968 7~ (74.5)~142 26.5
16 13/IX 1,244 21~(77.8)~138 26.0
15 15/I1X 1,120 21~(74.7)~140 26.0
12 16~17/1X 1,167 54~(97.3)~175 26.0
15 18~19/1X 837 17~ (85.8)~107 25.0
15 21~22/1X 1,106 18~ (73.7)~182 25.8
A BB F Y 11,444 72.4
Total or Average
= 5. HAREBRINZE%
Table 5. Observations on the egg stage of Holoplagia guamnensis
® LA L e R SR B R BT R g
°C) det(é'ct(éfi e ; ; N;g';f % Ngg'gOf Ra:é of
Temperature | hatching rate 3 4 | 8 ! 6 7 1 8 hatehed"unhatched hatching
22~(23.5)~28.3 1,345 959 | 88 11 1 l 1,066 279 79.3
% 9.0 83 | 1.0 | 01 |
26~(26.9) ~27.5 843 147 | 484 19 3 ‘ 653 190 775
% 225 | 741 29 | 05 |
30 624 81| 517| 4 8 ; 606 18 %5
% 133 | 853 | 0.6 1.3 |
30 1,254 348 | 647 73 2 3 1 1,074 180 85.6
i % 324 | 602 | 6.8 0.2 0.2 0.1
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% 6. MSRBERNZHE

Table 6. Observations on the pupal stage of Holoplagia guamensis

oy B OE #ﬂ%ﬂ%ﬁg&ﬂﬁg O BT ORI Period of pupal stage
Average g 2 A5
temperagture dl\go.tog pugae ¢ T
Y etected and rate
e of emergence 2 3 4 S 6 7 8 9 10 | 11
| I
o0 i % Pupae L2 1 2 4 12| 12| 4
' % 54 27| 54 | 108 | 324 | 324 | 108
- i B Pupae 1) 11| 31| 21| 2 4 (
) % 14| 157 | 443 | 300 | 29 | 57 ’ L
- Wi B Pupae 6 12 41| 42 8| 4
) % 53 | 106| 363 372| 71| 35
263 iE % Pupae 3 120 46 29 2
' % 1.5 | 600|230 145| 10
iF 3% Pupae 1 25 44 20
30 2 |
% 11 | 278 | 489 | 222 }
W % Pupae 4 53| 34{ 35 5 i
30 2 ‘
% 31 | 405| 260 | 26.7| 38 ‘
i@ %t Pupae 11 39 20 3 i
30 2 |
% 151 | 534 | 27.4 | 4.1 \
| |
* 1. EBEE—-HAEEZ K
Table 7. Observations on one generation period of two scatopsids
CE B OR M| B Eo| R &S A B | EER—tARE
Date of egg Temperature Date of adult Days of
‘ deposited °C) emerged generation
! |
WoB OB OE M
H}oloplagia guamensis 16~17/111 202 o1V 23
9 B OB £ M _
Scatopse furcipes | 16~17/111 202 12/1V 26

A~ SEHIBG AR ER

(—) IGR-Gnatiside 10% #RBAMBIZHR : 5t Gnatiside ¥ SHBBEALIEIER
BEAER (328) » WIEHSEE 2 RAF 4 Bl » MERIRBR Y S REER G R AR KB RE
> TEREEBNREE BE » M REREE A A HIH R R Ak » (70 S5 i T 0 B SR A 2 i R A (L 47
METRR » EHERSZANEE » #EBEER L HEE T EREER - iR TR ERE
& > EFESERE A B ANIERIER o (BAERERERUE RTINS » AR RERE S R
PEBERRERRT » e REEREREGZ BRB HEE o

(=) DDVP '@%misaiEg : £ N FREXET DDVP ERRS 2 ABRERER (E 9) »n
A BEFE (14~30°C) /iy » BHAHEMEZREME o WESRERIZZ SRR - eEdE R
DDVP EfT#E&1Ez: » MBI IHIASREUR o i 50% DDVP EC R4 50 FIZHHEEER
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% 8. IGR-Gnatiside REEANHARSREGRBALIEE
Table 8. On influence of the cultivated media treated with IGR-Gnatiside to the

emergence of Holoplagia guamensis

H b5 B B H B =K & B L & B3 K B
Concentration a. i. % Days from egg to adult emerged in average

0.03 | 25

0.01 26

0.001 21

CK 22

Fi 80~100 ml » ZE;@ERE 0 ERTESURT » EBERBBIE - MEEWREMTEL » EHERHE
BUSHALES - 1t 10 SERGBRBIIRBRMEER » HEREE 1~2 /) REHEIER
BRSSP B Z HAY -

& 9. DDVP 50% EC & {5 EMERRERER
Table 9. The effect of DDVP fumigation against adult of Holoplagia guamensis

B E R R & I;mlimigagi)n teflperatl?re ‘Fum'i.;gation\ timeﬁﬁEj oo T OE
Dosage ml/M3 *C) | (min.) Average mortality
0.3 18.5~16 120 100
0.4 14 120 93
0.4 15~18.5 120 0
0.4 18.5 120 88
0.4 18.5~16 120 100
0.4 18~19 ' 105 100
0.5 18.5~16 105 100
0.3 18~19 90 100
0.5 23~23.5 105 100
0.5 21.5~22 90 100~
0.5 23~25 100 100
0.5 25~26.5 75 100
0.5 27.5~30 45 100
0.5 28~30 40 ) 100
0.5 28~30 , 40 100

(2) EHBERARER  BERRKARAHESNRARIERE » BEGBBELILE » %F
IR R ERZ F I o B RER &/ M B i L6 REEEITARY » iS5t 20 e S EgE
HERAER (% 10) - BHPHEEYREERRE 100 X L% » F Baythion, Hostothion, Fu-
radan J; Lannate ; 7 45 K[, E¥7% Dursban, Elsan, Actellic, Sumithion, Malathion %
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Meobal ; % #: %45 Diazinon, Hokbal, MTMC, MIPC B CPMC; TiE&%%s Azo-
drin, Orthene, Padan, Sevin & Baygon o Bt & BB MEM S » #{E%S Baythion, Sumith-
ion, Malathion k Meobal o {B7ZEE#B ARE 255 » LERA Malathion B2 Meobal ffE%E
Bl REE o EAHH Malathion REERREBHTHERES MMBYCREN L » BUGEES
AR HIGEIRSH ARG > SRR 46 REMNEHEUREELREBN GECERES R 100 &
99.5%) o

& 10, £ TESEHIHBAE 15 TR B BB R IR Z S

Table 10, Effect of various insecticide residue film against adult of Holoplagia guamensis

BB om iﬁﬁ{g%ﬁ fjﬁfﬁ ok Rt R A RN ﬁoglifr
Insecticides mu ﬁi;l es ;'rai‘fl%/rol Dafy % Dasy % Dagy %
Baythion 50% EC 50 1.00 -} 104 100 193 83 -
Dursban 40.8% EC 40 1.02 71 100
Hostothion 40% EC 40 1.00 155 100 175 94
Elsan 50% EC 50 1.00 60 100 74 71
Diazinon 60% EC 60 1.00 14 100 20 95
Actellic 259 EC 25 1.00 43 100 55 96
Sumithion 50% EC 50 1.00 49 100 52 94 55 92
Malathion 50% EC 50 . 1.00 30 100 43 94 55 92
Azodrin 60% S 60 1.00 1 69 6 20
Orthene 759 SP 75 1.00 4 15
Furadan 75% WP 75 1.00 175 | 100
Lannate 90% WP 90 1.00 175 100
Baygon 20% EC 20 1.00 4 84 12 | 54
Sevin 85% WP 85 1.00 5 59
Hokbal 40% EC 40 1.00 49 417
MTMC 50% WP 50 1.00 45 56
MIPC 509, WP 50 1.00 45 82
CPMC 50% WP 50 1.00 45 27
Meobal 509 WP 50 1.00 45 95
Padan 50% SP 50 1.00 4 85 }
g L8

R E R R AR SR DTS - ZE A A PR DU A MR R LB T RETE R PR B
BE LAEEREEERADREMAT AR EREESHR » BRYRETREEETER
@Y o AR ERESERRREMAERE - BEEERT 4 BRRGRAREEREERE - Fit
IERPZ BB B - 3Ll 4 MAREMEENATYHRELS  EEZERRER LT RRTRE
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78> T7EEE R RS 3 MREMHLE » MREBEEL » Rkl RS a8 4 2 i » WaEk
HIMBRMRAREEZER - BEZ » BUTHEREZEBRATEYBEHESE » W ERSERFE
FERREZMELUTLEE (5 RIERTNRR » EZELE BRSNS » DA ESmITED
REBESBMEERE -

BERBEEERS  EZBEBEAE4E > LB BEMATIHE - BEhN BB IE
EWMEYEEES  BHAREEEERAEEEN  EXR2TAER KU SEEESE A REE
LUEEFERREHIEZEGRE  BEEZBARERBRE - RREBERERPZRERS » B
ERIEME T tRBEE - W B EREMAB RN ERFZERREE RS HE » BBz
AR EAAERR A - AMEEES B EREREE - £858E  » BEERAND I IRmR
BREHRRRT T > WHESBEBAZEI - PIEREEL B BEZ BRVMEEAZERE » BHR
FERRPGRZE DRBENS » SAEEHH R EREERE K - BRESERER » EMEREESRW
EEEIBHEE -

HEREERESRESEAEEBS I » FEMAERARERESEE » (ALBRE LR HEEEM
MEEERRETR B SRESRE » UIMNEEEGHEHEBRIEY: » BR@mEEsEd -

ERRESNBERZBEERBEZLTEERSZ 95.7 % » HPHABEESRS » 5
85.3 % » SR EMEL 11.4 % - BRESIESZHERHEFEENS » MEHBEES IE 911.7
B 121.5 £ /4 o

BB BMR IR B » REEBRRAB DL mRED i EBERE A » MOl R SR
BOE » EER (20°C LUTF) By UBAEREE » RBRBETEBTELUKE « Bt » E558E
HEREVBE - —BREBEFRERZ 4 FREBBIEE o ESBEERERTSZ 30°C £4 0 & 12~
(14.4) ~18 REbpETER—AR o WHEMEINR S T3E 182 KL » I 4 KERSL » 3KREXZ
s N2 EERE T8~97 9% » LT REATAE NI ER - YHREFEEREFHFEE ' BE 4 %
o {LIREEASI B o MEHILL 26°C EEBRE  RIKEMERLH » 4 KERZ -

RUMBRERRBTEN 1 & HEYSBSIEZBMA 3 & EREE (Colpodia sp. ) i
SR AR  FAENBBIRIIZ FEE 6 & Kb UBRBAREERS » BHEBEBEREK S
EERE - FEBEEEEA  (HEED » FEERE -

S RERESRIB R R E » WEH BB E - L IGR-Gnatiside B AR » (HE
W@z AR EZ > 3 BRRBEREER » FERESEEALY 3~5 Ko

ERFRERE DDVP $EEBRAE » SR B AR 0.4~0.5 mI/M? 2 DDVP 50%
EC 72 25°C Dl EZ IR R BEE o IRIEBHRIHE & NIERRE o

RETRBEAEE ZRE » I8 20 BEEIZ SIS RIR » 2851 Malathion 5 Meobal
R RV RS A A o MR 1 %A BE 2 R NS/ RS
Z M BEABMG—K o DB RSBEAEE

2 £ x K

1. HREEHG - 1965 « FAEESRE R - 2085 BEARTER | 55-56 o

2. PREEHG ~ (REKE - 1974 - WBHSHEMES BRI R - L% 23(1)60-74

3. FREERR ~ (REKE ~ SEKH - 1977 - WISEAMEME R RIARER o REAE 26(3) 1 224-250 o

4. REEFG ~ (RFKEE - 1978 - EARMESRA AR LS - hEEREETSE 27(1) 1 12-270

5. Duda, O. 1929. Scatopsidae. Fliegen Palaearkt. Reg. 5, 62 pp.

6. Duda, O. 1938. Beitrag zur Kenntnis der aussereuropaeischen Scatopsiden (Diptera). Koncwia 7 :
259-298, 25 figs., 1 pl.

7. Hardy, D. E. 1959. Scatopsidae of Micronesia. Ins. Micron. 12(2) : 89-102, 6 figs.
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Obscrvations on hot mushroeom (Agaricus biforquis)

insect pests and their control’

Kwei-shui Lin?
Summary

The saprophagous of dipterous insect pest of the cultivated hot mushroom (Agari-
cus bitorquis) has recently become serious in Taiwan. Some ecological observations on
chemical control of the pest were investigated from July 1976 to jJune 1978. The results
are summarized as follows :

1. During the cultivation period of hot mushroom, the insect were collected by light
trap setting inside in the mushroom house. Among 14 species of insect collected, 85.3%
were Holoplagia guamensis, 11.4% were Scatopse furcipes, 2.6% were predator of sta-
phylinids and 0.14% were Heteropeza pygmaea.

2. The rate of development and paedogenetic reproduction of FH. pygmaea were
varied upon feeding with different strains of the A. bitorquis. Under the temperature
30°C the number of paedogenetic larvae was found to be lowest in Taiwan strain (code
number AB) and highest in Franch strain (code number FA 61). For the Taiwan strain
it was only found 0-4 (av. 1.2) larvae within the growth period, however the Franch
strain was found 102-262 (av. 165.1) larvae.

3. The adult of H. guamensis is phototropic, but they can live normally in dark
mushroom house. The average longevity of adult is 3 days for the female and 4 days
for the male. After emergence, adults mate immediately and lay eggs at the same day
or one day after mating. Egg was laid separately. Each female lays about 182 eggs
in maximum. About 76 to 97% of eggs could hatch with in 4 days at 30°C. The apodous
larvae is saprophagous with 4 instars. The width of head capsule of the first to 4th
instars is 0.06, 0.09. 0.16 and 0.29 mm, respectively. The obtect pupae is hidden under
the thin skin of the mature larvae. Pupal stage usually lasts 2 to 11 days, but it may
be only 3-4 days at the temperature of 30°C. The growth rate of the immature stage
depends on temperature, ons generation takes about 20-24 days at 20-25°C and 12-18
days at 30°C. S. furcipes seems required slightly more days to complete one generation.

4. 10% IGR-Gnatiside were diluted into 0.001, 6.01 or 0.03% a. i. and sprayed into
the larval madia, it may prolong the pupal stage for 3-5 days, but no effective control
was obtained. For the control of adult, the use of DDVP 50% EC at dose of 0.4—0;5
ml/M?® as a fumigant is effective. The use of Baythion 50% EC, Hostothion 40% EC,
Furadan 75% WP or Lannate 90% WP as a residue film for contact poisoning are also
effective and lasts mora than 109 days; the use of Dursban 40.8% EC, Elsan 50% EC,

1. Contribution No. 888 from the Taiwan Agricultural Research Institute.
2. Entomologist, Department of Applied Zoology, TARI, Wufeng, Taichung Hsien , Taiwan 431, ROC.
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Actellic 25% EC, Sumition 50% EC, Malathion 50% EC or Meobal 50% WP (each dilu-
ted to 1% a. i.) are effective and lasts about 45 days. The Diazinon and other chemi-
cals are less effective or no effect at all. Therefore, 1% a. i. Malathion or Meobal spray

on the outside wall, window screen and door of mushroon house is recommended for
favorable control of the adult flies.

B 1. RERESESY  RANEHE (LX - @& b4 i) - I (B) 98 (T) &#8 (&) -

Fig. 1. The life stages of Holoplagia guamensis.

Adults (upper left-hand is male and right-hand is female), eggs (right), larva (under) and
pupa (left).
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ANt AR B R G IR

Bk A4 e R4 OB

W L FIRIE B R AR E VE R E 2 s » KRBURHSZ Strepto-
mycin J Oxytetracycline ¥FEEEEMEMERIERE (Pseudomonas tolaasi) BB TR
B TEMEREREIE R - BIRAERHE » % 400 ppm 7 Oxytetracycline FH—KIAE £
BEHR » kA REERIFARAIE 85% ZBihE R s M Oxytetracycline F Streptomycin
400 ppm {ii K FFAIS B4 82 B 81% 2B « 5 —KiE MTE LA —RINGHENER »
TUE R HE RS KT o BE{i%% 10 K Streptomycin 7EFEEZAES 10 ppm M Oxy-
tetracycline 7EMEi14ES 8 RARAHIHRZBEE o (B L T2EHI5 BIAEE 12 REEE 10 KEA
BIEEST ©

PEAEMBIE AL (Bacterial blotch of mushroom) HMEAREERBHEEEREZ—
RS LAY E AL 00 o SEFBEEEIRMAREM TR 0 > BEESE 18°C @ETH
HESRERIRE D TMRERSR FEAIRZEE o EBY - DIREEIZRE 6 ILRE » Fiit
Ff#eElE hypochloride, hexachlorophane %47 bromide % Chlorine 2z halgon compound
o BB E R R 2B AR &7 o STEREH terramycin L9 mg[ft* ZEIEMEE NG IR g
RN » B¥ABEREE 9 o (i Fletcher 83 terramycin HABREMIIRREE %
BRI R R © o 72258 » 19TE5E LI REIZE 14 7% > $R A1 200 ppm 2 Strepto-
mycin #1100 ppm = Oxytetracycline FHEEFIEL 300 ml/m® ZHIBEE KK » Z 2k
TS — R 55:% 2 B ROR o (LI I A H S B A R I T R BB B4 I LA W o
APRAIET SRFED N RIERRBTD » —LMEER BB E NS EE—DZIT - A3
b SRR B S B I TS R BRI R R LR RE IR M AR RIFII SR A E AR
R e B (EBIGERZ RS o

HHERAE

— B | AR 2 P M R R R R LK BRI JE AT A R B A

5 o EMEHAESETRENESRE 2 EHEMKD o @EREEER King medium B @0

o BETEREMSREFEEESY  REELRIEZEREEBA Nutrient agar 5 Nutrient
broth FP » 14 30°C TiEE 48 /iF » SrEfERBRZH -

~ IEIEELERER © kIR Loo’s method © » %’diﬂ%if"Nutrlent agar ZHIEMAEEZAR

K {‘szﬁz%{f?%‘i s i DMERFE K 620 nm T A% LB Absorbance 0.05 » HEFHIE & &R

107~108 cells/ml » %#%E 1 ml fnft 40°C %% King medium B EEEPEEHE » BIRF

1. ZEEEEEARET FRRE 5 880 #io
2. KFTHAPREREE » ERRER - WIZRE - 228 2Rt FIRE
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# (pyrex dishes » JHE 90 mm) o FEKE 5 mm RBHELE 2 IEKER (paper disc) B
AR E 2 809 Hyamine 3500, 50% Hyamine 1622, 50% Hyamine 2389, 10% Aquata-
mine, Kanamycin, Streptomycin, Ampicillin; Oxytetracycline  Chloramphenicol &5¥
15 7342 o SULZERISEFHERR 1,000 » 800 ~ 400 ~ 200 ~ 100 7 50 ppm ZEEE o BIREME » BR
King medium B fEEEFHR L » 1 30°C TEE 48 /i » BIRHMABEEL 2B » iHz -

I HRREAER dREREEL LB IR RRRAREEEa RESBE »
Y FIVE B IR BA L BIE B EE 09 o JLEEMGIBCR ATl YR (Spectro  photometer) {li%E
HEBETMMLEET - MEE (BES 107~10° cells/ml) 1 ml A 10 ml 2 Nutrient broth &
s FIRE R & R R R B 2 B B A » FRE R EE £ 1,000 ~ 800 ~ 400 ~ 200 ~ 100 % 50 ppm » &
r 28°C THEE 2K » AEMN 620 nm TRHEBE » GE & EEEZMGEET o 57T HREMRA
ERRERE P BT ZHEEME » FIFREEBETHEE (Serial dilution method) FTEHHEEY
FERL (colony-forming units) > TMEMAERBERPZEEHEE -

P FRERHFHFRMERZZE | DURE 400 ppm 2 % 5K PDA #83£(40°C) B4
5 EIRAR > BUER 5 mm ZHEERKRENRTRPR » H25°C THEE» BRURE &
WHEHZEERE » DESEERERXERHRZER -

= 1. R RIS

Table 1. Treatments of bactericides on bed for controlling bacterial blotch of mushroom.

| I e —

SYN . oncentration and dilute KRB =
VRERACHE £ i dosage/per application B
Treatment Bactericide Number | Total dosage
designation ‘ ppm ml/m? application| (mg/m?)

| i

B ‘ i
A Oxytetracycline 400 150 l 2 | 120

|
B - Oxytetracycline 200 150 3 ; 90
C Oxytetracycline 800 75 2 120

|

D Streptomycin 400 150 2 120
E Streptomycin 200 150 3 90

F Oxytetracycline 200 5 |
2 : 120

Streptomycin 200 75

G Oxytetracycline ¢ 400 150 2 120
CK, Control+pathogen - — - -
CKa Control —_ | — — —_

. I |

a. Oxytetracycline 400 ppm 150 ml/m? ZFHEEAELRES » KA—E NGB RHEETERE
Ko
400 ppm of Oxytetracycline mixed with casing soil at the dosage of 150 ml/m?, then spraying

again on the bed one week later.

A ~ Streptomycin & Oxytetracycline 2 BiiA%EEE ¢ Stoller ™ B » Ebh 1A EE MR
1B Ry o SRR B TR (pin-head stage) ZRIMEWENEIR » — BB RYRER B
WEER o W » ZETHERE 24 REALANKERMATEIR o B—RESERMS 19794175 180 »
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#oXkBRE2ALH F=XB2A 15 A - BHFMEM (disease index) BAFFIARE R

E;’ﬁf‘éﬁ=OXNo+lXN‘+§:I§’+3XN’+4XN‘XIOO
t

$e54s No— B2 2 PERE I N, = EATRIA P AR RTNCZ —5— DA T2 No—= TEASTER
b2 R Ny=RAER L~ s 2R N2 RAERE b2

HAEEE o Ne=%& Al 8m-

A RAERNEERIBIRZAUE © FIASAERNABREZMEREHk Bacillus cereus
var. mycoides (I. F. O. 3015) “ XplEHid RMNER2BEMY ¥ Oxytetracycline %
Streptomycin %L 1,000 ppm Z#®E 10 ml BFEARE AP (@K 0.135 m?) - A F Ry B
10 g ZHETFREMA 10 ml ZEEK o &BFSE » i1 millipore B LI L HMERE - W ERRE
EKBENBRES » ULEBERNEAE B. cereus var. mycoides (1. F. 0. 3015) it > AiE
MR MHBER -

#® R

— FEENEEREREPZONSR NERBENHERRAERENER  BR 50 %
Hyamine 2389 % Kanamycin 7 1000 ppm %#E TR FEMANERELR M Strepto--
mycin, Oxytetracycline & Chloramphenicol RIFRFZMHBR (F2) -

# 2. FETRARERNHEEREREEZ ERMAIBHMILE
Table 2. A comparison on growth inhibition of Psexdomonas tolaasi among different

concentrations of bactericides.

m H# i &  Inhibition zone (cm)
b #i » E  Concentration (ppm)
Bactericide
- 50 100 200 400 800 1000
80% Hyamine 3500 0 0.6 0.6 0.7 0.7 0.7
50% Hyamine 1622 0 0 0.7 0.7 07 0.7
509 Hyamine 2389 0 0 0 0 0 0
Ampicillin 0 0 0.6 06 06 0.6
10% Aquatamine 0 0 0.6 0.6 Q7 0.8
Streptomycin 0 1.2 1.6 1.8 20 2.2
Kanamycin 0 0 0 0 0 0
Oxytetracycline 0 1.2 1.6 22 2.2 24
Chloramphenicol 0 1.0 14 1.8 1.8 2.0

o AREREAERMENZREES TRREZENEFZAMEEEEREAEES SR
# Nutrient broth s & 28°C & 3 R BEE » Streptomycin 1,000 ppm % Oxy-
tetracycline 800 81 1,000 ppm & h Spectrophotometer i EEE (X3 RE1) -
ZEFFEET » B0 800 ppm = Streptomycin & Oxytetracycline HEHIHIBESIEF » Oxytetra-
cycline A Streptomycin (1) -
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BE—-PEREERES Oxytetracycline #EHKEMELEMEIETY » £UEBHRELR
ENEMEEBTREN (cfu) » ZHEHEER 1x10° cfu/ml BBIFIH Spectrophotometer
7 620 nm THESNHEREBE  HEEFIME4 -

* 3. AEEHM 620 nm TFTLUEBERESEREREEERYFN ¢
Table 3. Turbidimetric assessment of the qualitative effect of some bactericides on the

growth of Ps. tolaasi at 620 nm. ¢

2 #i B E  Concentration (ppm)

Bactericide 50 106 200 400 800 1000
80% Hyamine 3500 0.170 0.105 0.190 0.220 0.320 0.190
50% Hyamine 1622 0.175 0.195 0.100 0.085 0.090 0.090
50% Hyamine 2389 0.130 0.110 0.065 0.095 0.110 0.120
Ampicillin 0.185 0175 0.150 0.090 0.105 0.120
10% Agquatamine 0.135 0.100 0.080 0.095 0.150 0.180
Oxytetracycline 0.075 0.035 0.010 0.001 = ~=b
Streptomycin 0.055 0.050 0.030 0.005 0.002 —
Chloramphenicol 0.080 0.085 0.040 0.020 0.010 0.010

a. FHhHFEF 620 nm THEIZ Absorbance {E o The numeral indicates Absorbance value under 620
nm.
b, T—1 FRfE 620 nm MEEHER -

“—” indicates it was undetectable at 620 nm.

M 1. Oxytetracycline 800 ppm EZ Streptomycin 800 ppm Z BEAE HHE: -
Fig. 1. A comparison on antibacterial activity between Oxytetracycline 800 ppm

and Streptomycin 800 ppm in liguid medium.
S : Streptomycin. P : Pseudomonas iolaasi

T : Oxytetracycline CK : control-
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= WA EMEEZ SRR 4 e Ampicillin, Kanamycin, Streptomycin %
Ow&&mwﬁm4%png%ET$EEﬂ’EEEW%&T’N%}MMMmmemm%ES
RS EHEREGE : i 80% Hyamine 3500, 5% Hyamine 1622 % 50% Hyamine 2389
APEEGE AR (£5) - Bt SRR ES AN A EEREERER

® 4. FIABOCE RE%SH IR BN R B B Oxytetracycline 2 BEHR ¢
Table 4. A comparison on bacteriostatic activity of different concentrations of

Oxytetracycline by the Absorbance and true counts of bacterium 2.

C;)ncentration ppm A&orbanczéat 620 Enm ?o]onﬁform?z g ur}?izts (c%:;/ ml)ﬁlZ
50 0.075 ‘ L 4x108 \
~ 100 0.035 ‘ 6% 107 .
200 0,010 | (8108
400 0.001 ; T4 10.3‘1 I
800 — ! 1%102
1000 — l 1x10t
CK 0.440 ] 7x101

a. MEEFER Nutrient broth & » {H3kipA Oxytetracycline.
Bacterium incubated on nutrient broth for 3 days without adding Oxytetracycline.

® 5. SFEHHEMERZVE ¢

Table 5. Effect of bactericides on mycelial growth ¢

B ¥4 B B Length of mycelium (cm)
E #l x #  Days
Bactericides
2 4 6 8 10 12
80% Hyamine 3500 0.5 0.5 0.5 0.5 - —
50% Hyamine 1622 0.5 0.5 — — - -
50 % Hyamine 2389 0.3 0.5 0.5 —_ — —
Ampicillin 0.7 1.2 1.8 2.2 2.8 3.0
10% Aquatamine 0.5 0.5 0.6 — . -_ ! —
Straptomycin 0.7 13 | 18 24 3.0 3.2
Kanamycin 0.7 . 1.2 1.7 24 28 3.0
Oxtetracycline 0.7 1.2 1.6 2.2 2.8 3.0
CK 0.7 1.2 1.8 2.5 28 3.2

a. [—] FTREMITE o
“—7 indicates the mycelium was dead.

+  Oxytetracycline % Streptomycin RIS AEEAENBERRE AHEABER
B R P R R R P PR R TR SR BB FE KRR o Oxytetracycline 400 ppm HAERBELEAHEA
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s MHFERIEG —%k 08B G) ZBHiA%URES 85 9% ; T Oxytetracycline*}. Streptomycin 400
ppm =R (fﬁﬁA % D) RI55IE 82 K 8l % Bt (B2) -

0oy - 100
i DISEASE INDEX -‘
9% ., CONTROL PERCENTAGE 1°
N\
LI BN N =
@ 1 N N N A 410
15 N ¥ Y 3N %
LI NN NI foo 3
o ¥ ¢ Y ) @3} g
S sk N N NI 450 =
2 N N NN 2
173 40, N = NN NI n 2
@ N N § N § N 40 o
5 ¥ MY ¥ QXN 2
o sl Y Y N N . 8
@ NIRRT W o
£ N NN N °
N NN BN J g
§v. §-:~: § N X
N NN ~
wf N NN N 40
N NN N
N W N# N SR
n o O 5 o Ol O 50 U b5
A B C D E F G CK CK

ot B Treatment

W 2. AEEHRBEHFEEREERERZRRRLE (FEEZREL)

Fig 2. Different treatment of bactericides for control of bacterial blotch of

mushroom. (detailed treatments shown in Table 1).

EEEAE  WEFHARZHRMER (g/m’) HEHER » #EEREZAK  FETR
FERBETREREEZER » MERRDBREY - A5 MAREREMARERERE CKD » [

% 6. FAREHEEHERRTREREZ LR
Table 6. A comparison on yields and number of mushroom in a unit area

among different treatments.

- a
’I%eatmex%s .?Fruitﬁg' bo%y/mém P & Yields (g/m?)
CK; 1066 9709 a
E 1006 9043 b
B 1043 8850 b c
G 940 8715 bcde f
A 1026 8710 cdefsg
D 1190 8680 bcd
F 910 8599 becde
o) 903 8514 efg
CK; 1125 6919 h

a. NEEWBTEFRHERE B{K Duncan K% SIS » 76 LSD 1% FTABEE o
The small letters represent Duncan’s multiple range groupings of treatments that do mnot differ

significantly at the 0.01 level,
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HEREZHND (F6) o SERIEE 6 E & ERIKIEE D - (LEF D RN > KL« fiE FHEER
UL BB o £ RE U BEE 2 EFTINE 6 o

# ~ Oxytetracycline % Streptomycin FFHEZBRFEL FIAHIA BB EBREZHE
TR T FL I I B A 2 s BRI B B KRR SRR B 2 M BT K » Streptomycin ZEIREER
200 ppm REHIEIEREANEES 200 ppm 2z Oxytetracycline » {876 400 ppm [l kR Oxyt-
etracyclme ZNHIHCR IR Streptomycin o FEMFERFINEK 7 o

& Streptomycin 5 Oxytetracycline » FRKzigé&5 1,000 ppm - Tfﬁﬁ{ﬁé%’é.?ﬂ#ﬁﬁﬁ

U&Zﬁ g% 200 ppm ° &8 10 K% Oxytetracycline RIBARAAYIRGEZEMIEMAN » Streptomycin
7efeB 12 REBEERAREE o HESRETRR B AT e Ek 2 55M 8 » F#FImE 8 REI -

3% 7. Oxytetracycline J Streptomycin ¥ Bacillus cereus var. mycoides (I. F. O. 3015)
EENHIBZ SR
Table 7. Inhibition of different concentrations of Streptomycin and Oxytetracycline to
the growth of Bacillus cereus var. mycoides (I. F. O. 3015)

m 4l = &® Inhibition zone (mm)
b bl b E  Concentration (ppm)
Bactericide ]
0 10 50 100 200 400 800 I 1000
J N _
Streptomycin 0 5.5 8 10 12 14 16 ‘ 17
|
Oxytetracycline 0 ’ 8.5 8 10 10 16 17 l 18

% 8. TRAMHIZ PEFEREFT4 Streptomycin F Oxytetracycline ¥ Bacillus cereus var.

mycoides (I. F. O. 3015) ZMEIFEH o
Table 8. Inhibition of streptomycin and Oxytetracycline in mushrooms at different periods

aftor application to the growth of Bacillus cereus var. mycoides (1. F. O. 3015)

m & B B ® Inhibition zone (mm)

o il m O % K @ days after spraying
Bactericide
0 2 4 6 8 10 12 14
Streptomycin 10.0 8.0 7.0 6.0 6.0 5.5 0 0
Oxytetracycline 10.0 8.0 7.0 6.0 5.5 0 0 0




178 FREERLEET T 28 3 1979

& 9. Streptomycin il Oxytetracycline 7EJEZETFH > By 5 &

Table 9. Residues of streptomycin and Oxytetracycline in fruiting body of mushroom.

B Concentration (ppm)

o mo i , i
| W W % K #  Days after spraying
Bactericide 0 2 ; 4 ,‘ 6 8 10 12 14
Streptomycin 200 100 32 20 20 10 0 0
Oxytetracycline 1 200 100 32 20 10 0 0 0
-

TR B AR5 B3B3 hexachlorophene BB ¥4 » 15 LS5 70 25 B S 88 52 5B 40 18 P T
BESIEEER U o [HIt > MR T EE A SRR HER 2 B o lATIZEE A A ML 5] 80
% Hyamine 3500, 50% Hyamine 2389, 50% Hyamine 1622, Ampicillin, 10% Aquatamine,
Streptomycin, Kanamycin ¥ Oxytetracycline #:> Streptomycin K Oxytetracycline AHE
FFEYBS IR BCR T B S A AR 4BE (2 » 3R 5) o Stoller " ZH L Terramycin 9 mg %
ﬁﬁ%—?ﬁ%ZﬁﬁE?@ﬁﬁ?éﬁ%%ﬂ@%ﬁ’ A BRERFT O FIZ BB S A I & - Rt » 3%
MEEFERT AT #EEA o L Bacillus cereus var. mycoides (I. F. O. 3015) iR 58I7E 2 fEpa
EZ BRI Oxytetracycline % Streptomycin ZBBEMHA BHMHEL (F8RI) » i
ARSIRIYE o #EIERIE M7 » Oxytetracycline % Streptomycin EHFBEIF 2B %R (8 2)
o BERATENHERBRPRRAS—EENEERT » REXADREFRBER B EESBRER
HE— B B E LI 2 INBIBCR o DA JoJEBE BT 2RISR W2 BB B B 18 800 ppm  Oxytetra-—
cyclineZ JEHEE » (B cfu ZFEEMIME GRS 1x10° cfu/ml o P ABERT S » % B
BOBWENFE » B—EEEENRELERHE SRR ER G PE » B S e
MHEAS PRI IR N U E S EBER AR c — BT E » EEHEIEERE RS
BriaC R R » S5 Oxytetracycline 1, Streptomycin o it » Oxytetracycline %
streptomycin FI{ERBH G 7E M BB i 2 B E 8 o

51 AR

HEE T - 1976 - FIAERE R EHEEERERZ AR E - EME SRR RN ARG R 1 287-207

WP ~ AL B - BESA - 1964 - I VHERERATRE (1)« BEWE3(4) 136-480

it g ~ BREKAE - 1974 - ZEEEAE 2 MBS HEAREERS o ERIEES 20(2) 1 71-78 ¢

BEFT - 1975 - MERR RBEUSHTEKREBBAZEE RHHFRREEEY P - YRmEsm 6:74
830

Fletcher, J. T. 1978. Terramycin for the control of bacterial blotch. mushroom Jour. 70 : 333.

Gandy, D. G. 1966. The epidemiology of Bacterial Blotch of the Cultivated mushroom. Report of
the Glasshouse Crops Research Institute. 150-154.

Gandy, D. G. 1968. Glasshouse Crops Research Insititute Report. 99.

King, E. O.,, M. K. Ward and D. E. Raney. 1954. Two simple media for the demonstration of
pyocyanin and fluorescein. J. Las. Clin. Med. 44 : 301-307.

9. Loo, Y. H, et al. 1945, Assay of streptomycin by the paper disc plate imethod, Jour, Bact, 50 ;

SWwND =

o o
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12. Sinden, J. W. 1971. Ecological control of pathogens and weed-molds in mushroom culture. Ann.
Rev. Phytopathology. 9 : 411-432.

13. Spoonmer, D. F. and G. Sykes. 1976. Laboratory Assessment of Antibacterial activity. Method in
Microbiology. Vol. 7B : 211-232.
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Contrel of bacterial blotch of mushroom?

Ying-ming Liao, Chin—chyu Tu and Jer—jiun Jeng 2

Nine bactericides were tested by paper disc inhibition and turbiditric assessment.
The results indicated that Streptomycin and Oxytetracycline showed effective inhibition
of Pseudomonas tolaasi, and gave no effect on mycelial. growth of Agaricus bisporus.
The test of residues of bactericides on fruiting bodies of mushroom by Bacillus cereus
var. mycoides (I. F. O. 3015) shown that the Oxytetracycline and Streptomycin had no
effect on human’s health. The bed test showed that the control percentage for bacterial
blotch was 85 % when the Oxytetracycline 400 ppm first mixed with casing soil and
then spray on the surface of beds before the formation of fruiting bodies. Two sprays
of Oxytetracycline 400 ppm and Streptomycin 400 ppm onto the beds gave 82 % and
819 of control, respectively. The first spray was given before pin-head formation, and
the second one was at two weeks later. The residues of Streptomycin on fruiting bodies
was 10 ppm in ten days after spraying, while the same dosage was detected from
Oxytetracycline after eight days.

1. Contribution No. 889 from the Taiwan Agaricultural Research Institute.
2. 'Junior plant pathologist, Senior plant pathologist & head and Research assistant, Department of
Plant Pathology, respectively. TARI. Wufeng, Taichung, Hsien, Taiwan 431. ROC,
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A ke oW 2 E R OB K
# R CEELEZ S

RE | RERE KEZAMRETEIE » Hh LEMES (Stencotarsonemus spinki) X EHi%E

(S. furcatus) 7B » (AL EUBIRRG © BilMESE (30°C Blk) K 5EBlE
HREER 3 REA > MERR (20°C £H) B AIF 20 REA 5 FH—HEnl 20l 59.5 #%
S HEMEMELLIORS 8 ¢ 1 o AR AEEEE 5 Ao KEXRE 2 Ao Ll 8 HEE 10 AR
RIREREZREN » KX 9 AERmlk - ARBrhZliEResis - 8 ATHE
10 ATHREERIE » KRXEL o A ®ZE 10 A LaEsREE s —BEREDWR 8 AL
BZE 11 A LAMRFERBISZ A HEE » EREHRZEBT o SkERmgs LBl s
EZBER o IRT MBIMRAEEEIRAER » BRI/ » MHERREBIEEIY IR L ABURREA o -
FHZIBRERBEZAR > RAKBEABATRERE » ABCaESEN - ERERPIRE
MRS - 13 fafE (8 HiE > 5 AR b » LIFERAILEE - 242 67 SRRIER 6 SREITSMER
ZRERMEBIE ; MAMEAL 2 5% > ZpAll 2 BRRER 5 RAIED -

M EBERAFMZRE » 57 & Tarsonemus oryzae BERE @ ;T spiri fex BE
BEEY > RHREBREREE » BEREZEERBEIIZHIR @ 5 T, oryzae JREEFEWNS
Bz K " 5 Steneotarsonemus panshini FE/NE » WA 5[REEBEENRES » T
ik A6 5 S spinki HEEKREZMREE (Sogata orizicola) Fy FEET ® ; FELEBR
npE (Madagasca) E£8L S. madecassus B2 K55 » i SEH W EERZR{EE @ -

AEREE 656 £ MEREBEKBZREH » MEASN 57 SEKBIERNE B
HBREINFAAE—E » ERRRSHARBINZKE  BCETLSINER ; 62 £8 -E-KEER
SHMHEBENAEZESES © cEH 66 £ 9 AREENEELAREAEN R REEGRIE
IRABE KB T B 8REERRRHE KEER S. madecassus Cutierrez, » {HICEBEE
Smiley KEEES S. spinki Smiley, » MREERA 12 RRBERERMER L HEAUELR
%o BERMBEBAIES S. spinki Smiley, T S. madecassus Gutierrez BEFRIHESL D o

FELF » KETRECERAEEBEZER K& TEEFZREEHRL » CEBETHRR
HEBMGHEEREZSE KR " § T TERERERBIORE (Sarocladium oryzae(Sawada))
2T NEFERNERE Y LR GE 0 BKBERRZER 0 BREIKBETRER
BREMSIEZRSES © ; RABRBRABEIEHRS KETRZER » RARIE—FRE »
HEHMER EIEERE 2%  HBEHERBSEZER > WINEBETREZEEE GFATHEBK
BRATHZER) o ARTHIMERTERT » EHBTRERREREALEN  NBERWSER
4L 151 Vi 2 BRAR DL - e EmE RN B RENFATARIR 0 WHERTE B R
1. EEEE L SUERET WHIRREs &5 890 5% o AT FRRrh I BB KIS RERR & BRI LA E ] (79 (ARDP)-
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TSR B AE R T » R BB B A S BE T BE - e SR — B > NS A AT » MR
Y0P B ST R SR AR RS R E R S MR NSRS
F 005 RRARE 70 RERE > REALEOEMHZTE  (ERESHIEME  RUETRE
M B EERE— @ o

AVIEZ BEY > EREHMZ AEE » AEEERI ) REETFREREHET » FARES
B SRR BLZARE B » MR R AT R I R R B - FEC80 il iR B — W gt
ZB% o

MHE RS &

— ElREELRE

FHESFEREFRENLUFT EKBEE » 3R 5 cm B2 B » HB— > UIB—4 > H—kidk:
REEEEA  RIEFAE 0 B 9 om BERZERIA » IR L THRUB ALK » REBIARE
B 25 R BHEBERMSITHESR B BMEDR » MG HEWEA B —1B 18R » a8kt
EER & WRESRY  SRESHY ) s O » ETEYH -
= EREAARBEN R RS

RERIRE SR FRRTERLS > 5 HAEERR—BEH T—EERE » Wi 0.1ha » ik
WSRBIRELRE 5 HAKAR 0 1Y 65 5F 12 AE 67 4 12 MG B2 ERE - AMERS A =
AR CHARIRE) 50-100 # (SEEBRMNE 100 % HERIR 50 3 » F—05 » A
RVBBRAHE » BERRERN » £ BN T BES T LA » WK% 5ER s H b R
HRE 8 BRI R 2 KBS » BRAKEA (b 5°0) , SEERTIIN » wlans e
P TERBREEGBER MY ERBRER - NEABRERYBLETEZHE (MEFEH) » %H
W& R HHIT R Z KB » DS Ria e o @MLK » RN SR o INRA
Hoyer’s medium #ji » #i7E 45°C BBARME 7-10 K> EARERFUEMBZM « X
R —RE=FR B L » (AP A RERE R BB LR KRR MR -
= RTETETTHRIE A IR A Z B R

REFF R RBRIT » MERIER 67 3% > FIZEHIL 0.2 ha» 5 20% 15520 205 25
20 R 25%25 cm WETHREEZIEE » MER » ERTR2EEHT]  E—REET > R > F—
UEERERRIRIN 20 S3BE 0 MEANHEL o
M AR KERERR R

REECE 67 Bt~ Pl 28% - Zerh7EZR 195 > P 895 Al 8 5k~ AL 11 B - g5
~ EEFA G BE S EHE 52 BR - ke 137 5% - ik 139 9% EKERL 2 BREEMEE 1955 13 KESE
B 67 FAERPHERABZIAEL 1/2,000 2 2225 % ARERE  F7E 21 2 SINE—RE
TR FHIRE o SRR 21 RELUEHIN » BB ARME 500 £ » REBEZHEIRAER
MIGEE B » BUERRS » AL B T BN Tid & 52 4 B RS Mg o

% R

— > REXEKIEHpzEE _ C C :

R 66 SEEHEEZMBIIEAERE 0 REEHEE  HHEEE > AEEE (Stencotarso-
nemus spinki Smiley) ~ B/l (S. furcatus Deleon) ~ S. sp. B Neostencotarsonemus Sp.
» (BRTELBFHE  BREBHEAERFER B BEREIIETER e » SEBERE » &
TEE o BRI EMRS 95T » BERFERBN » QT ESERARES » He ks
G B > JL AR L BUAR DU » BEFINET
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Table 1. The occurrence of S. spinki and S. furcatus in various area (1977)
Hh & H % 0ccurrence = ) % 1nd1v1dﬁjoccurlrﬂence =
Area = S. s;(ﬁ;éﬂinktiﬁ ; % Erc@tufﬁ G S. sﬁﬂznkt | ’ % .Eém f‘{gtuisﬁ)j

ZJt#: Taipei Hsien 100.0 33.3 E 9.1 1.9
#ZJk7  Taipei City 56.3 54.0 82.6 ; 174
FiHi8:  Hsinchu Hsien 100.0 65.0 76.1 23.3
ErhiE Taichung Hsien 100.0 100.0 452 54.8
ZEE§RE  Tainan Hsien 100.0 5.0 946 5.4
Ji¥8% Pingtung Hsien 933 6.7 912 5 8.8
EHE  Taitung Hsien 94.0 625 77.0 | 23.0
fE#8% Hualien Hsien 95.0 94.0 79 | 92.1
¥ 3 Lotung 100.0 —_ — | _

HF VM EMWAEARRTEE 2~ ZblT » ZRRFHIERE » BRI R

-

FRiE o MERMEHAEERS 2R - BRUZIN » XEMBHEE 2 @88 H I ERRIE -
=~ TEiEAE RBE

H IR B A B

ZHEFRMLERCRIL » FIEERTINE 2

o

F2. BHMERERNEEEREEES
Table 2. The life history and development of S. spinki in laboratory

i B A @ Temperature 5
Developmental stage 294-3°C 204=3°C
B W (F)  Eeg stage (day) La— 43 7-13
¥ H (XD Larval stage (day) L4— 47 12—13
BEZ2H (K) Developmental time (day) 28— 9.0 20+ 5
EJIRIE (X)  Preoviposition period (day) 2— 3 8—14
E I8 88 (K) Oviposition period (day) 9—11 =20
MR H I No. eggs/@/day 1—-145 0— 2
HHE—EEIIEL  No. eggs/$ 59.5 20
% Lt Sex ratio (2 :48) 8:1 —
% @& (K) Longevity (day) 11-15 >33
3E [ 8 Mortality (%) | 8.82 84.70
ERIVZEER » TR EAER 2 EB B FHE » MR OB PR TRsER » 45

BTN > JEToE

_,_._LA

U3 ) [;—a] s

PRFIEREVE I IR TS » d AT o
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Fig. 1. The population fluctuations of S. spinki in Tainan and Pingtung (1977-78)

= TEEERERER

ROFEmPEEZEHRERERR » DB LizaHY - NEETMRRSEEEZ 5 AHEBREY
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10 A2tk » MERE  LHCEMPIEEAN ) ZEXEREEERRN - e LgE
EHRBRE > “HFE8 Al » BHMTEESTARE LANS » EOATHREREZRAE » IR
IEfERRER > 10 BIRFERE TR » A RMAEEAM « BRr kg » BlmmaEER
BREAREREETENT  TREEESEZZATH - —RME > EFENEBENZEESRREE
W& > b RRSRAZRE R K ERERNZETEAM > EE¥ENEEEHLE » AEE
—HifE - E » B HER PR RS ERAMREE AR UL - AT RSIRTINE 2 - ARE B2 EES
» AR B A E AR B R IR BT 2 %5 » LR ERE 2 KBRS HIE » "TIR AR AETET
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Tig. 2. The population fluctuation of S. spinki on different cropping in Tainan (1978)
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M EHREFRET KB Lz Eg e
(=) TRHETR LB MRS RN BRI 0 1 66 £ e 5 Y 2 LR e 58
HRBRERHN BN S RN RS 28 HIFIRF 3 MK 4 o

JS - A AR R A B 125 5 SRV B2 BB (2R 66 iR
Table 3. The occurrence of S. spinki in 1lst to 5th leaf sheath on different developmental

stages of rice (2nd crop, Tainan, 1977)

st 2nd 3rd 4th 5th
- S S — N PRI S

it B #i Seedling stage | 0 0 ! 0 — | —
SEEWM  Early tillering stage 0 0 i 0.24 0.04 —
BRI Tillering stage 1.36 11.03 10.58 11.28 —
Z2 4 H1 Booting stage 28.57 32.90 38.73 17.76
fh 8 # Heading stage 51.87 278.70 319.50 197.00 79.37
3, 3 1 Milking stage 871.88 383.13 202.19 235.94 4250
BB ] Maturing stage 4.40 2.70 0.60 0.20 0

&4 - BAAEKBERREAEENPE 1 2 5 ERRBEZEE (Gl - 66 41k
Table 4. The occurrence of S. spinki in Ist to Sth leaf sheath on different developmental

stages of rice (2nd crop, Pintung, 1977)

| st 2nd 3rd 4th Sth
fr B #i Seedling stage 1.06 5.91 213 — —
SBERH  Early tillering stage 0.03 0.20 1.03 0 —
58] Tillering stage 0.27 0.41 1.78 1.23 0
Zz 8 Booting stage 19.00 52.14 36.28 ‘ 19.22 0
#i 7 3] Heading stage 338.68 320.48 288.83 166.15 963
3L 3 #1 Milking stage 300.00 417.27 192.27 184.00 30.30
B B #] Maturing stage 0.28 10.10 21.70 0 0

B LA RSB EL o KA 2 A

A o RS et T RSP » BB A B B A
SR REREERE LR B 2 1 - ERENE SRS TR RIS
SETS > G2 DL — JEBIRS » HIRIS DI o AT 2 SRR o

(=) AR — IS R R0, AR L B AL < S5 AY 66 47 7 26 I » 7aTipang
B I SRR B2 KA » SRR BRI 2 R BT KA L » I e
ZHEER (F5) o

A~ M RHEEE
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5. A 66 £7 H 26 LM EEARAHTFRAB EZEE
Table 5. The occurrence of S. spinki in different crops and developmental stages

of rice at July 26, 1977 (Taiwan, Kuantien)

Pla{‘t Ei“g:t%/l (zi‘;’if fgge ij%atoo%‘; riceﬁrj | - 2ndwirop fr _iat%ﬁlsiﬂcr(ﬂ}:
30 56
40 03
43 66.0
S0 148.2
60 79.9
70 4676
75 103.6
LA Milking stage
ffifS Japonica 10713
filff Indica 1488.5

(=) S MRERHE  MEEEAERI » AR R H 5L (3t
Hifiidh (Phytoseiids) 7 uesi (Ascids) JBREE » AIEEBMELUL L LR LS » — 0
LA RIIRNE 3

S 12 .
= A e Tainan
8
.91 j[?j 8 CXIYTTIYITYY Pin!ung
o A
g B
S h o4
P 2
bl
2 4
g B
3 ome sesesscenasty Pra T rpversy 0 M ~
e 56789101112123456789101112
< 1977 1978

B 3. S EEt i AT A AR

Fig. 3. The population fluctuations of predatory mites in Tairan and Pingtung.

TS FESE I BUH Y » U M Ee A IR PUE H— 2 BIFER 9 A =T HILBLE Em £ R
Rl TIZERIERE » 74 10 ] AR BUAER R 2k » Il > B w2 iae i
Hien o A ERRWRE WL BLOKRES » 18l BB RAREE L o

(=) FEMFELBY (Protozoa) HERE @ —MEABNRASEHER  EHTBELREH
7R B I A TR 5 BRI o DR TY A IS IR A R AR BARE 4 IR o IR
FEIRMARUR I DL 100 G > AR AL > 67 FEHBLBIR » F A 1) RO T2 L7 2 T el
» 10 AWERBLA LAY e 5 (B 66 FILHBIEGE » 9 b ghis sl » MEAEERZ Rk

TRERIE » BI7E 10 A BAZF sl » 11 AR LFEABAEREE -




EL LA Y 187

100

;

x 60

3 - i3

é; 20 ; % g 2

y ﬁ'..' v :..t . ****“,. onvooo‘uo ...... g ' ‘.:.‘
® 9.0 1 8 9 10 1

1977 1978

W 4. FEDHFEBRMZ BEBREY

Fig. 4. The population fluctuation of a protozoa parasitizing in S. spinki in Tainan Area.

AR A By > WA % Bl S R A ERE » BAFEZ M RABMERLE SR IR
CRFEZEBEXDIIHK 16 £ 64 @5 LMK SFERSBEHES > MRUEKSERE Bk
BRI - MRERIED - L Ml R R o BT R o BRI R A PR BT R
—%R > 2RBE  KE R ARRBRE » MY SRERY - VB FRCEY (T2HEES) - X
BN EERHFE -

X KIETTHRIER BN A Z &R

MREPFEARR BSETAR » RaMMEEEEE  A¥NAXEESERER > ABBRIIN

%6 o

* 6. KETAEITHRIERMEE LB EZMER ( 67 £H1F)
Table 6. The relationship between rice planting space and the population
density of tarsonemid mites® (2nd crop, 1978)

T B e Ty o0 5 BB
Treatment No. mites/20 tillers
2015 cm 474 a
20%20 cm : 339 b
25%20 cm 325 b
25%25 cm 313 b

a. S. spinki and S. furcatus.
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B 5. REDDEFEEMMe A @ A. FEBH B.EESH C. FEMKE D. FLERE
E,F 77 A7EHE AR N TR IREE

Fig. 5. Protozoa parasite to the various stages of S. spinki : A. Egg stage, B. Larval stage,
C. Female adult, D. Male adult, E, F. Forming Oécysts in body of the female and

male adult

HmE 6 B THIER/D  MREEFEZ A2 E% > RIRT 20x15 cm ZTHERET
AWBEE AN =EREEREN > MESREMZ @S DEREER -
+ - BRI R KT Z AL

BRTHRIAERR  BMBE KB LERREZIN  UEBREZRSYEE  MEMBUAL
BHNARSERERE - WA XTROABRER FEFEER LAIIBAIL - EHZ AL » BHE
ERRRZILE » ERHERER B2 RHA D MBAXBERESA > FEFBLVBTBAERAER
FIRERBA L RBN TP SR ERETE - HEH 9ER 66 S Wk (9~10 5R) #
& BEZVSHRES T BABEWE XEERASAIT L AET OIS AAmE L RES 13.55 %
s W—RERRFIINKRT -
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Table 7. The mode of occurrence and percentage of S. spinki in rice tissues (2nd crop, 1977)

|

El i, MM OAS A FBRAT IR (LA ' 0 Es i A 9L & af
Tissue of Hatching hole | Holes of

Area leaf sheath ! of hoppers ' stem borers Total
ZEJk0%  Taipei Hsien 7.89 4.39 0 12.28
ZJkili  Taipei City 25.05 2.80 1.49 29.34
8%  Hsinchu Hsien 5.04 2.88 0 7.92
#Zrhir  Taichung Hsien 4.00 0 8.00 12.00
EE%%  Tainan Hsien 4.08 0 0 4.08
FA# IR Pingtung Hsien 14.88 2.48 0 4.50
ZEHER  Taitung Hsien 12.72 6.58 6.58 25.88
{EER%  Hualien Hsien 7.62 0 0.95 8.57
# W Lotung 4.50 0 0 4.50
F ¥ Average 9.53 213 1.89 13.55

N KTERER RS R

DL 13 fafd

AN AR > BT R RAR TR 8 o

& 8. HlAtE NIRRT EE (POl 58 (67 )

Table 8. Number of S. spinki on 13 varieties of rice at heading stage

(No. mite /Tiller) (1978)

K S i & #® ’Im‘?eatm%nt # * & Clmlpgck = R
Variety of rice ?st%grogﬁ .‘ :2;11d %ro{: —ist %rogE ';;ndE(j_i‘,ro{;,;'E

¥ B 8 B Chianan No. 8 1936.0 630.6 95.0 26.2
FHAL 8 % Chianung sen No. 8 2365.3 445.2 306.0 50.0
FEEAFD 11 9% Chianung sen No. 11 222.8 3.9 29.0 0.3
® I 52 5% Kaohsiung No. 52 1446.5 284.2 11.2 3.8
B WE1373% Kaohsiung No. 137 1600.3 310.5 89.5 0.6
B HE139%: Kaohsiung No. 139 1400.5 73.6 875 38.7
EHERL 2 3% Kaohsiung sen No. 2 4240.0 968.8 3313 0.5
il 1 9% Kaohsiung sheuan No. 1 697.3 1037.5 127 0

e fll 2 %% Taichung sen No. 2 2962.7 1150.8 4.0 177
A 195 Taichung native No. 1 2483.8 371.9 95.0 3.2
Z [ 5 %% Tainan No. B 2828.3 207.3 442.3 3.3
Z B 6 9% Tainan No. 6 623.0 4277 0.3 0

Z # 67 3% Tainung No. 67 694.3 43.8 158.5 0.2
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Ecolegical observations on rice tarsonemid
mite, Stencotarsonemus spinki
(Acaring: Tarsoncmidse)!

Kang-Chen Lo and Chyi-Chen Ho 2

Summary

Four species of tarsonemid mites were found to injury the rice crops in Taiwan.
Among them, the Steneotarsonemus spinki Smiley and S. furcatus Deleon were the most
common species, and the former was considered to be the most important one for its
very high population.

In the laboratory, the developmental period (egg to adult) of S. spinki took 3 days

(or shorter) at 30°C (or higher) and 20 (or more) days at 20°C. The average number
of eggs deposited per female was 59.5. The sex ratio (2 : §) was 8:1.

S. spinki emerged about early May. Its population increased to a high level between
August and October, and then declined until harvest. In the Winter, they could survive
in the stubbles and ratoon rices till late February of next year. The predatory mites
occurred all the year round to prey the rice tarsonemid mite. The population increased
in the same pattern, but more or less later, as compared with that of S. spinki. One
species of protozoa was found to parasite every instars of the rice tarsonemid mite. The
highest percentage of parasitism cccurred in October.

Planting density also exerted influences on the population of S. spinki. Generally
speaking, the greater the planting density of rice, the higher the porulation of rice
tarsonemid mite.

The rice tarsonemid mite not only could injury the inside surface of leaf sheath and
occur between grain and hull, but also could invade th> tissues of leaf sheathzs, leaves
and panicle necks through the emergence holes of hoppers, the boring holes of stem
borers and the cracks cf diseased or mechanical wounds.

S. spinki werza transfered on 13 different ricz varieties for testing th> degrees of
infestation. The varieties of lower infestation were Chianung sen No. 11, Tainung No. 67
and Tainan No. 6 ; whereas those of higher infestation were Kaohsiung sen No. 2,
Taichung sen No. 2 and Tainan No. 5.

1. Contribution No. 890 from the Taiwan Agricultural Research Institute. This project was supported
financially granted by 79 TARDP)-3.1-A-406.

2. Senior Entomologist and Entomologist, Department of Applied Zcology, respectively, TARIL. Wu-
feng, Taichung Hsien, Taiwan 431, ROC.
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Table 1. Influence of S. spinki and S. ory=zae on 5 agronomic characters of rice plant ¢

(D (1D (11D av

‘ Mite &
Agronomic characters Mite Fungus Fungus Check
1578 No. mite/tiller 72033 a 1220 b 42 ¢ 159 ¢
SR GIES ¢4 mite in a panicle 295 a 42 b 0 b 0 b
T Sterility (%) 27.3 a 113 b 6.0 ¢ 46 ¢
f&i@ (55) Panicle weight (g. ) 26 b 27 b 3.2 ab 3.7 a
BRI E (3) Av. weight of one grain 0.0253 ¢ 0.0221 b 0.0231 b 0.0246 a
S8 Tiller number 155 b 17.8 ab 18.8 ab 204 a
f#5% Length of panicle neck (em. ) 337 b 355 b 40.6 a 429 a

a FRBIN AR B2 YT TOREER IR MR AR BRI 15 1 RUEEZE -
Means in a column followed by different letters are signicantly different at 1% level according to
Duncan’s multiple range test.

MR RE R KA — I KEHBIRE A FRERARRYE BN
T BRI ER S EEONLLE  $—AREHOESARE REZ BN ZBELRAZ S
s [ER KRR RER AARE . ERRERE -
= EHGF KB EKER KM Z amR

BLEL 5 B BRT AR » RS AT 50 1
TR » B EMECLERENE  HERRE S . Ejg-gg?o'omx

BRI R AR AR AR S A ARR M - WL
1Z[E 5 LR o

[ 1 g 25 BRI N FR B B FR B TR AR
s FIBEAE R=0.881 ; [& 2 rh/gfE &z
TFER 2B E AR - AR R R=0.963 ;
[ 3 g B EUR R A WA 2 B E IEM
R FEBAERE R=0.862 ; [ 4 HEEHE S
SR SRR £ FERA o AERH R R=—0.654 ;
T 5 i » MEURAT AR 2% A -

251

(Aaaas 3o %) HwFA

BRI R=—0.719 o JLi} 5 BEBURERE SR 0 et —+ :0 P—
s g R T > RS 5 MG A 0 3000 6000 9000 1200
AR R » IR 58k (Mites/Tiller)

R 5918 —0.523» —0.464 % ~0.453 > 15

SRR RIS 1 %7280 0.418L0 L 5 T B RO 2 R

Fig. 1. The correlation between the number

7 BERURAT 7y BRI AR 6R B R=—0.403 » of mite per tiller and the percentage
SEFIASA B IABIEL 1 5 %2 1B 0.325 Bk o of sterility

f B AU RERIE ST o MU IR T RS KB REFEFRZES » BARBREE TR
% MR AL TR/ BETRHRRER - IARBBEEARERRIRRER
M > TR R R RRBRIE I LA T fR NG o

83 ARBEANTEEEE-LENMETEY > ERSHIREARD 28BN » BRAMELSE
RUEMBIORE AT 2771601 AR ERER b LSRR EEGTIR TR 04T IR RRERS
BRI > LI E s 23 -
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Fig. 4. The correlation between the length Fig. 5. The correlation between the length
of panicle neck and the number of panicle neck and the percentage
of mites per tiller of sterility
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Studics on the causc of the empty head of rice in Taiwan !
Kang-Chen Lo and Chyi-Chen Ho 2

Summary

A series of experiments were conducted to clarify the cause of empty head(sterility)
rice plants. Four treatments, i. e., rice plants subjected to (1) rice tarsonemid mite,
Steneotarsonemus spinki Smiley only, (2) rice tarsonemid mites plus sheath rot fungus,
Sarocladium oryzae(Sawada), (3) sheath rot fungus only and (4) check, were compared
for their influences on seven agronomic characters of Tainan No. 5 rice. The results
were summarized as follows :

1. Rice plants infested with tarsonemid mites only showed a significant increase in
sterility rate and decrease in panicle weight, average weight of one grain, tiller number, r
length of panicle neck and plant height when compared with check treatment. Simila
results were also found, with the exception of tiller number, in treatment of mites plus
sheath rot fungus. The infestation of rice by sheath rot fungus only caused significant
decreases in average weight of one grain and plant height. However, other characters,
notably sterility rate, were not affected by this disease.

2. Sterility of rice plants was positively correlated with number of mites per tiller
and percentage of mite in a panicle. Clcse negative correlations were observed between
length of panicle neck and number of mites per tiller, length of panicle neck and sterility,
panicle weight and percentage of mite in a panicle, and panicle weight and number of
mites per tiller.

Experimental results suggested that rice tarsonemid mites was the main cause for

the occurrence of empty head of rice plants.

1. Contribution No. 891 from the Taiwan Agricultural Research Institute.
supported by a grant 79 (ARDP)-3.1-A-406 from JCRR.
2. Senior Entomologist and Entomologist, Department of Applied Zoology, respectively, TARI,

This project was financially

Wufeng, Taichung Hsien, Taiwan 431, ROC.
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TE AR B A7V R B BHEE K A DG 7y BERI O BRI ETR Kb a i 2
2 DIRDVRE R P RBURAS A UE IR R 2 2% o SUBRER A 20l 2 BREELFY 5 B —kid
A o SEREIE S BRI N DR S RS P o S BRI ~ ZeAt ) B 5
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R AR I ERERE 2SR AEREERI ) OEBHEREZME W0 EHig
RIEREB IR S BN H SR F 2 HE > iR R 2 R 55K » ES MBS B -
IR ARG ER%E (photosynthetic efficiency) TRiN—HfEEEE 2 ER © » EHEHIBRE
T DB KR o BEhEEEORESML GEER SO RIS R) W KA
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TERVIER, » —HIPERS 86 % » MR 79 % » BRGARE W2 BEEERZERIIER G 2R EE
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BESKBERTZEE  UEXHeE > SREKREETRINEEE - 5 R EEE TSR E
GO o fRE LA TR R o ATAnIR EE SO A 1F B RE B S RIE I 2 B R S V) 0 BERIL
» RYHGEZ 75— H B BIER R R R N R B P B 2 TR B IR » S ATE RS RIb LT &
WED T ENZE SRR E RS IR ERRE 2% -

# ¥ EFE
AR AEEIER 5 BIVEZERA 2 SEEME > RIRE 66 £ 2 ABMERERDA
THEBRREZ FEE TR - MTRIATE - BRELMESS  BER 30x25x10 ecm 2 KR
PTREE 1 em o fTRREER 6x6 cm o SBAERTMAEINGSE 1 g - BBAAK 2.3 g B s 0.6
g BB 2 g o BIBMHAME 1g GEERN N:P:K=100:60:50 kg/ha) o kR4
P SRR T HBAE » Q4 A R B (T SRR » B SRR 1 B E B ik o

g 1. EHEKEETLPZEERR
Table 1. Changes and duration of day/night temperature treatments

of directly-sowed rice grown in phytotron

Temperature duration in the period of
Treatment code Sowing to maximum Maximum tilléring Booting to harvest N
tillering to booting °
H—L 30/25°C 25/20°C 20/15°C
M—1I 25/20°C 30/25°C 30/25°C
L—H 20/15°C 25/20°C 30/25°C

W KTEE BRI o FIBRIATR A T G BERF AL EAL » TR ARIRBREC 3 © 1T o WA
TrEE  ZRE s LB AR RIIIRIRAEN, » BETE 20 - 30 o ¢5MR Arnon IGH: @0 JEds B
WEERRRE > ARLEERESBEFRE (BIER) WS > 7 100°C #t 1 o B
70°C THRIEEE2MRBIL > BB 40 B (mesh) #EH% » Ll takadiastase 4@kl IERE
SR ARG (Total non-structural carbohydrates » % TNC) JEEE @0 o KASKHER I T
BRI ME S —BRE BRI B TRER— « SREE S EE RS o

& R

—  REHERKBERRIEDNZLE

KEEHBEERESEME > SHBRAWEE 30,25, 25,20 fil 20/15°C 2 BIgsspys:
R SREEHWMENERERGS RENZ PETRNE 2 o 2kl 2 $E%E 30,725 & 25[20°C
“HERERIET 0 50 83.7 $1 93.2% ZHEERE 2 /0 fifr (FBETEIR BEASE . (BE
20/15°C 232 > RUERS 39.0% o Zfg 5 Sk 25/20°C MBI 58 > 2,70 fifrd 65.49%
1:30,/25F, 20[15°C EETF » 4714 53.7 I 61.8% A BERGNL 8,70 fifn o —wAkS N8 LI
B B D BEZEINE 4780 2.0 BL 80 FIRARAIf 5 AR (25/20°C0) Ty
KiE o HBRas Bl RUA FL st (30/25°C) il (25/20°C) #éd ; SWEMIILE LIS 5 48
2 7 BERN LR o
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Table 2. Influence of temperature on the node-position of the
first-emerged tiller of directly-sowed rice plants
Tainan No. 5 Taichung sen No. 2
Node position
30/25°C 25/20°C 20/15°C 30/25°C 25/20°C 20/15°C
T
2/0 31 (46.3) |34 (65.4) 9 26 (382)| 77 (837) | 69 (932) | 32 (39.0)
3/0 36 (53.7) 18 (346) | 42 (61.8) | 51 (163)| 5 (6.8)| 50 (6L0)
No. of plants examined | 67 (100.0) |52 (100.0) | 68 (100.0) | 92 (100.0) | 74 (100.0) | 82 (100.0)
a. Numbers in parentheses indicate percentage.
S AREESRRNERKIEESREESRE
I8 1 B[R] 2 73 P FRE AL 2 SRR b SR KRR FR B R Y T 2 R Rl B

Tg} yaN

EEMN

* BER AR SRR ERE RO B MRS > e RAT B R RUE R A R » bid B

EER (H-L) ZEHKE » BB > EGRRE AERE » AP BRERAESE M-H

L—H) ZZEGRRIEHEIN TR » (R EBR1S » BDBEE SR BRI » YR 05
£ Ml SRR SR 2 > F—R R CAENT o 1 RIS T R K e R U B

HS 2R > 1o b W IREL AL 2 B RERIETE — B 0 e
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Fig. 1. Changes of chlorophyll concentration
in leaves during various developmental
stages of directly-sowed rice as affe-
cted by temperature treatments (
Taichung sen No. 2). Developmental
stage A . maximum tillering, B:
booting, C: milky, D: yellowing (
hard dough), and E : wilting.
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(EmE5H) o

Fig. 2. Changes of chlorophll concentration in
leaves during various developmental
stages of directly-sowed rice as affected
by temperature treatments (Tainan
No. 5). See Fig. 1 for description of
developmental stages.
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Fig. 3. Effect of temperature on the concentration of total nonstructural
carbohydrates (TNC) during various developmental stages of directly-sowed
rice. See Fig. 1 for description of developmental stages.
E- A REESEHERKEEEEHRKLEEY (TNC) BEZ
InIE B R > TAKRERNETE R SIS R A IR o RS IR EIE 2 R A 0 9
7 BRI TR » ERRIS L - b B IER 2 R > B E B 5 BRIEEE L7 B
TR > S B rh BRI A E S BB TS AR 0 AR ER R 0 TNC BER
MEEEER 1~2 fF; ARSI B AR o
Fral (B3 TNC RESEEIER B o B 3 h BT » MSREERKT T » TNC #is Ak
a7 BEHIRERE AR 1Tt > RIS 38~409% o IR 25 s IR e 0 28 s SR A R E M e » B TNC
BREE I F i 5 BEMIBR LA B RS (5, » W SLIEMILIRT » RIS B IR R B/ o MBI 2 iR
» FERAZ TNC BRE—RIIZE AL 2 i - (e BRI ANEREER 5 55 o
% 3. BEHEHKR LYY Ve
Table 3. Some agronomic characteristics of directly-sowed rice grown

under different temperature regimes.

| | Number
‘ Treat— { Panicle | Panicle | Panicle | of 1000-grain; Ripened Nuér%ber Nu(x;%ber
Variety | - number | weight length | spikelets | weight grain primary |secondary
| ment ¢ per hill (2) (em) | per (€3] (%) branch | branch
| ‘ panicle
' H—L 3.6 2.4 dt 13.7 ¢ ‘ 459 € 23.3 2 57.6 ¢ 5.6 ¢ 6.1 be
Tainan | ’
‘ M—H 4.1 5.3 ab 153 b | 58.7 cd 246 @ 92.1 ® 6.2 ¢ 8.2 @
No. 5
L—H | 3.7 4.6 te 14.2 ¢ [ 52.8 de 216 b 92.8 2 59 ¢ 6.9 ab
S R S S R S
H—L| 43 | 214 | 162% ' 666 | 244° | 3054 775 | 59 e
Taichung 3
M—H 3.9 6.3 ¢ 17.8 @ 73.2 2 24,8 2 8852 | 852 75 2
sen No. 2 | ' v i
L—H “ 3.8 41 ¢ 183 b | 615 e 24.0 2 814 b 76 b 5.3 ¢

a. See Table 1 for description of temperature treatments.

b. Means having the same letter do not differ at p=0.05.
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7 3 BT/ EEF B SRIAZEAAL 2 AR EAR T 2 EE LM LS - MECTRERESE
BREZZRETEYE - REAREMZ2R > WOELDARAZEGERE  BERAZEEBRXZ &
BEEERRE © 550 BRESHRTFISHECEZRBVEBEZ SRR - SEREAR T2 AR
THE » ZWEZEREARAER  MEERZEAEVE > MNEZEEREERSPRAE
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» IR AT BAA Y BEETAL R TREZ % o MEER TE—IIERIE 2 KBS0 B E RS NS S
» REH R E > BB M HIE F I 7E R BRRA 70 BEER AL 2 B o ACBUER A = B B i T R A R
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Effect of tomporaturce on the tillering characteristics

and dovclopmental phys’ology of dircctly-sowed rice'
Chein-Shan Chen and Dah-Jiang Liu®

Summary

The purpose of this study was to elucidate the effects of temperature on the node-
position of the first-emerged tiller after planting and on the contents of total non-
structural carbohydrates (TNC) in the plant tissues during various growth stage of
directly-sowed rice in order to providc references for the causes of low yield of the
second crop rice.

Two varieties, Taichung Sen No. 2 (indica type) and TainanNo. 5 (japonica type),
were used in this study. Temperature treatments were carried out in the glassrooms
of phytotron from sowing to maturity. Three treaments of various temperature dura-
tion, i. e., 30/23-25/20-20/15, 25/20-30/25-30/25, and 20/15-25/20-30/25°C were designed
and changes of temperature within individual treatment were held at maximum tiller-
ing, booting and heading stages of the growth course of rice plants.

It was found that the dlrectly sowed rice cultured under low temperature (20/15°C)

1. Contnbutxon No. 892 from Taiwan Acrxcu.tural Research Institute.

2. Agromist and Senior Agromist, respectively, Department of Agronomy, TARI. Wufeng, Taichung
Hsien, Taiwan 431. ROC.
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had higher node-position of the first-emerged tiller than those grown under warm (25)
20°C) or high (30/25°C) temperature. Furthermore, the node-position of the first-emerg-
ed tiller was lower for indica than for japonica rice. However, no significant
difference in panicle number per hill was found between varieties among temperature
treatments.

Chlorophyll concentration was highest at the maximum tillering stage and decreased
thereafter in all temperature treatments. The decrease in chlorophyll concentration was
more prominent for plants grown from a high to low temperature than those grown
from a low to high temperature change.

TNC contents in leaves and culm plus sheaths accumulated evidently from booting
stage until harvest when rice plants were grown at a high to low temperature regime.
Little changes were observed for other temperature treatments.

The percentage of fully ripened grains and 1,000-grain weight were lower in the
treatmnt high to low. The probable cause was the inefficiency of photosynthetic
apparatus and the handicap of carbohydrate translocation from culm to panicle as
a result of low temperatrue effect.

The method of directly-sowing rice was applicable to the second crop season because
decrease in tiller number due to high temperature could be compensated by high-density
sowing practice. Early-maturing varieties were also recommended in order to conquer
the handicap of carbohydrate translocation during the grain developmental stage.
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ANEFREZAFLIHAL A TR REA
HAEZFEHE EMEE LB

ook’

BE . KB 2 ANBEN TN FRERE Y (Chenopodium amaranticolor F. C. quinoa) I
PR R EOREL o FIR AR R 2 ERE » BLs AEREALE » EElE C. amaran-
ticolor bz REHREEEIEEARM - {ELFER 2 BRIREE C. quinoa B RyRIFRBEH W I
o » FTRA 2 BRI E 2 G IR ALl 0.025 M ZAcR ikte » AERREAEERILL 0.1%
> Sodium diethyldithiocarbamate (DIECA) #REAF o C. quinoa IR EBERE
o — IR B P R R EE S RN » BRI Z KD ALK o

FUR F3b 535 T 9 BERAS (R LR AR R (277 (pure isolate) o JhAnfids I W]
SRR N A2 20 » B ARG R A T IR > B THRANTI 2 BRDELS » Jiiil TS €5 ORI 2200
TOAZE 7S T BB B o BRI b — i 2 %5 o Bl (PR FARERL B S 2 VS Y
y Hidh B LR L2 id s R RS2 ER o

GO R 2 PR TSI B > e ~ MEATRIE - MR - BIFERE B UURERE
LN EREHEZTR o

EEKMERFNEER 64 25BN AR « KB RIPTES M4 » ERERRNEEER
MAEEANER » N4 284 mREFRBEARTRGEEELTITE > HERZE  £FZI
FEEAGERE LITER o BB Z AR b & A BB 2 IR SUR o JEWT B a0 R I B R R AR I B
WIBH > ASEE T 2 R SR S A LA B RS R  ERE R M ER R - RESNEE
B R BEE R O EE » AR ERE « HEERLAERANBEZRE » BREREANREARR
B o

EFs (1978) RIEAFREZIT g « HEEE « BN RETREBSHE - EA/KRLT
# %% (Papaya ringspot virus) % o ibf5FEH 1945 4 Linder et al *® EBBRERRE
DAZK » S0 2 R B R e et R4 M BB B &80 s (B & BRI A2 R BB RA 70 77K -
i Florida f# i Distortion ringspot virus ™'V, Faint mottle ringspot virus ®!" » MEE
FAIGE A ringspot virus 1 » SEERERZ RE > MRRZEEERZEY  AEER - TBEL
BTRILRB RS L RERA Y RMERERABZER - ERANERRZELH R BES R
B s ASBIREEAG (1979) 2 HiZe M ERGH AN E 5 R R eE » BERE EMEEZRERNE
WE AR BEER AR ¢ > RENESZANERRRELETRZEIGE » &
BEREZ BGER » AN AEZHEFMNER » TMEARHN LERNZLE » ERRTELFL
1. EEEALERRT WERE F 893 4 - AWENTEREEFHEZAGPREE NSC—67B—0409—08(10)

ZEG R o
2. AFEVIRERELE o EHEYE EpR TR o
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AR T LA - NRLEREZ IS HERIR (pure isolate) i 2 R 48T » AW
HEVRERNER BB —MRRBZ i UTRARENREGEEZTEE » TRkTS 5 8REs
TREEMEALE » BHEDPRBRIIEZHER -

o HE R A&

FABRGRINZE A HETT » BX5H J0TRT 0 52 UM 115 5% SR TR DU AR BE N B 2 (BB PR B » TR R I
B E B R A B R Z R B 2 SO BRI > AR N BT 0B 2 b4 0 AN -
A7 > REBET R FEENIGLL 10 78 (ml/g) 2 0.025 M BSM&i » pH 7.0 94
0.1 % Sodium diethyldithiocarbamate (DIECA) » JEREBISHSEAE » SIS R LURTEE T
W NELEER 400 HEMBARTEMIEN LK S58% B EAKEERES BT

—  FRBREZHBREERHERBRIEEARRZEE | R KT R RE R aaY Ch-
enopodiumamaranticolor . C. quinoa I s JRBEHELH% » Ll pH 7.0 2 0.5,0.25, 0.05, 0.025
% 0.0125 M HFHBETFREZ BRI » 18— 2 BB  SERALSTE L &
—ERERBEEE AN » FEREEAY » BB K-

S ARABFEANERTAMEEANZEE KB E—RERERENL > L4&% 0.19% So-

Infected tissue

' grind in homogenizer with 0.025 M phosphate
buffer, pH 7.0, containing 0.1% DIECA
squeeze though cheesecloth
centrifuge at 3000 rpm, 15 min

ppt supernatant
centrifuge at 10000 rpm, 60 min

pellet supernatant
resuspend in PB ‘ centrifuge at
centrifuge at 3000 | 20000 rpm,
rpm, 30 min } 60 min
l ' N
pellet supernatant
supernatant resuspend in centrifuge at
PB centrifuge 25000 rpm,
at 3000 rpm, 60 min
30 min |
pellet supernatant
resuspend in centrifuge
supernatant PB centrifuge at 30000 rpm
| at 3000 rpm, rpm, 60 min
‘ 30 min
i pellet supernatant
supernatant resuspend in
P | PB centrifuge
| at 3000 rpm,
30 min
i |
i supernatant
| | |
. ‘ |
P10~ P20 - P25 P30 S30

L. EREpftOZBReE

Fig. 1. Procedure of high speed centrifugation.
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dium diethyldithiocarbamate, 0.25 % 2-Mercaptoethanol, 0.25 % Thioglycolic acid,
0.01 M Sodium sulfite % 0.025 % L-Ascorbic acid % E@BFERZ 0.025 M BEAE H L -
pH 7.0 » 5 BUERHEEIRINE o F—RImsEE - BEE R

= HERNE R ERREHARA RS EEREER MBS « BRANERER  C.
quinoa L » FERHEIILBUAER K IR REHHE » #4801 C. amaranticolor LJWEMRBHEHAT &
FRIFIREE » REMHAINE LT il mEE 2 R » SR EEAARNE » BEE K-

CHRRSZABESTHESAE L RNZHZER ¥ C. quinoa 2B REHRBIHE=RK
TEEEEEER » EERAINE LR T RN ER R R R REN A B 22t
S - > 30 REFRIGIEMEENE R AR LT RS -

T WEEEZNE ARG 4 EREEESI 10 T8 (v/w) ZHiE m s AR INIE A ERE
BRETR 3000 rpm EEO 15 582 EBWIER 10 (GRRTRIR o METIE o WA IE fRor
1.2 cc ZiHwmHRE 78 mm » /€ 8 mm » B 7 mm ZHEF  HMAERZKE (water
bath) PIpER 10 448 » BEENEGH DLE AN H > B RE EURER 2 o PIER S IRIER
FEH SR —EE R —30°C THE » B—ARNER 4°C THEHE » 24 NEHRSIE
iy R > Tt @0, 3000 rpm EEdy 15 548 » I LB IPIEREENE LIILELG IR
TR B4 o i B RN USRS SR LR R W W R B OSR IR EE » KR T TR RN
LY R o UM VRS » RIS IRE R 20°C il B HUERR IR 808 - DAPUER
A o PR F BB O R e ) 2 B LR » (RIRIRIE 1 FTBERE TaER » FTB 2 &80 LB
IEKRLT JiHEERET DU S ) 2 844k, o AAERBRF R 3000 rpm T3 Heraeus Minifuge B
DSk s Hpp#EEgLL Hitachi 55 P-2 #BEEEC 2 RP 50-2 #/E (rotor) RTETT °

& S

—  FARECHREGEENERRREEEANZEZE IR C. amaranticolor & C. quinoa
EPHERERE  NE-FIRZ AER R R RS EE S EREENARNE L > SRNE 1

A > = RS b - HeR ® 1. TRBEZHBEENHRTRERERRZY

C. quinoa 2 JEiRBER LAlal 5222 Table 1. Effect of different conc. of phosphate buffer, pH 7.0,

AR EHHEE M C. amara- on the re-inoculation of single lesion to papaya.

nticolor BRI R — Z

Tho HEMBEERLL 0.025 M & B ® No. of papaya infected

TR o Treatment from C. amaranticolor  {rom C. quinoa

= FRERHHERDRIEEE T T T T
KRz 88 05 M 0 °
PR AR - REEEE 0B M 0 2

Bz 0.025 M 2B B 005 M 0 3

BEFETFREA > KR PR 0.025 M 0 8

BB o HEERmE 2R C. 0.0125 M 0 4

amaranticolor 27 Ry ERIR BRI IR water 0 2

EREZEARN > T C. quinoa 2
AEmEMER L 0.01 M Sodium ¢ BfE 10 BRRE Z BRI -

sulfite BTz B R ERD) No. of papaya seedlings infected per 10 plants.

Sh o FoppruAE B E RS EERT) » HbELL 0.1 % 2 Sodium diethyldithiocarbamate (DI-
ECA) 2 REtE -
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& 2. BEEREHEBRERELAN 2B
Table 2. Effect of several reducing agents on the re-inoculation

of single lesion to papaya.

1979

- a 3 ] R \
3 i ’ No. of papaya infected

}?,i‘izb

Treatment from C. amaranticolor

01 % DIECA

0.25 9 Mercaptoethanol
0.25 % ; Thioglycolic acid
0.01 M  Sodium sulfite
0.025 % : L-Ascorbic acid

O O O o o

from C. ¢uinca

15
11
5
0
6

a. 0025 M ZHAMIEENR » pH 7.0 &2 8 mREE -

Reducing agents and its conc. contained in 0.025 M phosphate buffer, pH 7.0.
b. fEfE 20 BRANE 2 BmK -

No. of papaya seedlings infected per 20 plants.

10
5008 essees Virus cenc.
&
I ——T -1
SAL -8
SN
~ AOOF s/ \* >
Z g\ Z
2 ] )
2 e
5 £ so0f w2
9 7 oo (©
® “ @ o
2 %
< a o
»g—- % =2 & o
2 200 g
& 2
o [
100k
-0
N N N A R
0

Days after lesion appearance
2. FRBEH BRI BT A R B T AR o R e
Fig. 2. Virus conc. of single lesion after lesion appearance and its
infectivity of re-inoculation to papaya.

Z AERRERRERRREARS SRS R EREREANZ R E

BRARERER C. quinoa L £ RESHBEH B 15 I — K B RS0 BIFT & i T e
P RRLRHEI R R AR LR BRI A2 FmBE R » T AR AL 2 R D IR 5 o

M HRRFZABRSEHEZNE
RIBMI=HZ AR > B 0.025 M ZB#@F > pH 7.0, B4 0.1 % =~ DI
quinca 2 FyEAHEHBAE AR UIRBEE C. quinoa 1 » MLEBEF=HISH 2

T HZ

ECA» R C.
fe— R B

EERLEE #£5 EET 725 MR KRS80 T B P R SR I 0P 4R 4 2 K I e 53 B — R 7 TSR
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#* 3.

REMAFREZTFIHERRE

Table 3. Host reactions of two isolates of Papaya ringspot virus.

gt B Fﬁ

Test plants

#

Chenopodiaceae %f}

Chenopodium amaranticolor
C. quinoa

Cucurbitaceae FfEf}

Cucurbita moschata B\
Cucumis sativus FHIN

(FTEMMI)

G
Luffa cylindrica #tI
Citrullus vulgaris

CHREELD .
Momordica charantia X
Lagenaria siceraria

Lenguminosae H§}

Arachis hypogaea Tt4=
Cassia ocidentalis WEHES.
C. obtusifolia

Glycine max KH.
Pisum sativum BikL
Phaseolus vulgaris 25

Vigna sinensis FLE

Solanaceae Fifit

Capsicum annum BHl
Lycopersicum esculentum hii
Datura Stramonium BFCH
Nicandra physaloides
Nicotiana glutinosa fBHL

N. tabacum var. B49 JEEL

N. debnyii {BE

Solanum melongena Fi¥
Petunia hybrida FEH

Amaranthaceae HF}

Amaranthus viridis BH
Gomphrena globosa T HHL

Cruciferae +%{EF}

Brassica chinensis HZ%E
B. oleracea HE;

Compositae ZF}

Chrysanthemum coronarium {5

F E R E E]

Reactions Recover test
Virus I Virus 11 Virus 1 Virus II
L-L L-L - -
L-L L-1 + +
V-C M. V-N + +
(D) (D) + +
M M + +
M M + +

M

1R

P

(10 T T O T O I A

Py

et

|

b+

I N A

[ T T T 1+

NERERERN

|

L-L : Local lesion fHEWHHE ; V-C: Vein clearing ZE[RE/ ;5 M : Mosaic {5 V-N
WESEIE 3 () : Symptomless host % E 5 — : No infection MEEHE; + : successfully recovered [g]

BRI

: Vein necrosis %
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FRECZAMRARE (pure icolate) » AHFESHEMBLZRFEEH/E Virus I 12 Virus Il o Virus
I RRSAR TR BRI AT RO BUR B > TR ETIE R REIR Bk (vein-clearing)  BRNGE & EHTE
1 VNI RS R S (TS i T R (T Uy RIS R B A ) TR > AR
FEMPE (7 ) < Virus 11 !EK}'E;Z’.TF!}HiT\‘:'fEF&‘[?f‘iﬂ_Fjﬁﬂ?Z'f’k%m o T A HEER S LT 27§ 9 1
(B7) o pbim G2 RSB SRR =R » BRI 3% 00 DU IRE R R B L2 VR
Wil » FEPEIN ~ PEE IS ERT S G2 R B S IR S > (FRR IR 2R e iR s A BT R W)
» Virus T {5 CENEE(Y > 1 Virus 1T BBER B IRATL ThE

B RS (Vein  necrosis)
At (E7) -
49, Virus 1 40
e ciady .ru .
, _ [ Freezing
peeecemn Virus K
:mH- a0 f B9 cx
Z Z
2 °
o o 5
L ~ ak
4] x® o
2. \ z
Q [y °
3 3 =
w “ »w
“’T \ iy
[}
|
“ .
Y
i) . Bl
) 4 45 58 55 60 ) 50 Virus 1 Virust

Temperature (°C)

3. Virus I 7 Virus 1T Z sk pse

4. Virus T % Virus II Zibsilk e
Fig. 3.

Determination of thermoinactivation Fig. 4. Determination of infectivity of Virus I
point of Virus T and II. and II after freezing and thawing.

125 F
——— Virus I
o-====0 Virus IL
100 &
5 60
g —— Virus 1
o LN o---==0 Vjrus I
— Z
g SopF °
o °
=] ~
@ = n
w
s o
25 2wl
10
ok
g 1 1 2 e . o it S e~
NPT P EUE Sy St s s meere
w' w0 0?0t 0 g ' 2 3 & 5 8 1 08 9 w0 M a2
Dilution

_ ~ Longevity (days)
5. Virus I % Virus Il ZRERIE 6. Virus I % Virus II ZiHEFEEIE
Fig. 5. Determination of dilution end point Fig. 6. Determination of longevity in vitro of
of Virus] and IIL Virus I and II.
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- HENEZ TR

R R S TR T B Bk R 2 455 » Virus [ 2T BES  45—50°C » 7 Virus 11 &
FFS 55—60°C (Bl 3) o HfE —30°C (oh24/NRF i » JRI 1R B B PSS » Virus 1 8
PRI 12.5 9 » T Virus IL BURA 111 9% » (A= 4082 F » Virus 1 2R 057
e Virus I1 25724 (B4) o ZiRT52 RAEMEHIEEESTE » Virus T 45 102105 j Virus
IT 75 107107 (|8 5) o HugEfpfrt 20°C seifhrh » Virus I wifg4y 10-11 KZEGT >
Virus IT {EfR% 7-8 K ([E6) o itk 1 FIRBRRFE 2 a2 By » &5
K AFTR > Virus 1T Zf 30000 rpm (69400g) TFJiRESE201F4 » 1 Virus 1 # 25000 rpm (
48200 g) TRIWITEZIIRE o

® 4. TRBEMORBEERENZEE

Table 4. Infectivity of each fraction after high speed centrifugation.

ML B R OH o e

7 # Infectivrity of each fraction
Virus P 10 P 20 P 25 P30 s30
Virus 1 ) 92 232 35 0 0
Virus II 57 171 17 5 0

a. AEER ERTREHZTHIE -
Average number of local lesions on 5 leaves.
HOOW

HEEERRBFRTH@RBRFI AU LRERARY: » —BITHRZHET (D1250) ,
R AR T2 0 BT R B LA RE B AT R (T2 eVt > HS EAS B ER T
TEREMRREBZ AL (V197 > JrhE AR RS R S R R B » U@ 5% Cook
(1970) BMEIhi#%E Papaya ringspot virus % Papaya mosaic virus JnflE4 1 » % Kul-
karni (1970) bDARBEGEES BEHSER Papaya decline 2 =@ 90 o A B AN 2 HEET
fEfami 3 (C. amaranticolor T C. quinoa) LMEUREHEE VP » (AIRIEARS L 4 C.
amaranticolor L2 JRERiREARERERAL L Y » HEREBREES MRRE

AWEZRERBAER T AT R RE BB OREAREERE » REEE C. ama-
ranticolor 2 B8 RFNRBEEIEE AN o BRI B Z AT &2 K Bi41%E  (inhibitor) &
B *%* o (BFI C. quinoa Az HREE S » AIFT I H 8 B BmBEEET AL L » R R
LU 0.025 M RhERRE i » pH7.0 > 45 0.1 % DIECA  FASHIN BLIA S K P OE T EHES 5o Th
B o

AR ERTTEARBE S BRI M EAR N LR FBE R » B Virus I ZRMEWL
BEMRER R SRS > KRERRE SR T RS » /N R B S (R BR kb 88 oty T
MPET > {8 Virus 1T B2 RITE MR AE S50 » 7T R38R _F s 2 B2 B bR 1 o 3 i —
B2 HEHE R REREE » BRI/ RHEHME 2 RIESE 2R » RIS =k
LR ATAC#AY Papaya ringspot virus 7EZFHEE RIE FEBAR o
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Fig. 7. Symptoms on squash and papaya caused by Virus I and II.

A healthy papaya. B : wilting papaya seedling caused by Virus I. C : chlorotic young leaves
of papaya caused by Virus II. D : Early stage of wilting symptom infected by Virus I. E :
lethal symptom of papaya caused by Virus I. F : lower leaf of squash showing vein necrosis
symptom infected by Virus II. G : upper leaf of squash showing mosaic symptom caused by

Virus II. H : mosaic symptom of papaya caused by Virus II.
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Isolation and comparison of two isolates of
papaya ringspot virus in Taiwan'

Chin—An Chang 2

Summary

Both Chenopodium amaranticolar and C. quinoa can be used as local lesion hosts
for Papaya ringspot virus. None of the single lesions from C. amaranticolor can be re-
inoculated to papaya seedlings by using 5 different concentration of phosphate buffer,
pH 7. O, and 5 kinds of reducing agents, whereas the single lesion from C. quinoa can
be successfully re-inoculated to papaya in the same experiment. Among the treatment,
0.025 M of phosphate buffer containing 0.1% Sodium diethyldithiocarbamate (DIECA)
is the best combination for the re-inoculation of single lesion of C. quinoa to papaya.
The maximum virus concentration of one single lesion of C. quinoa is 6 days after lesion
appearance, this is also the best favorable stage for re-inoculation.

Following this procedures, we have obtained two isolates of Papaya ringspot virus
which designated it as Virus I and Virus II. Virus I can cause the papaya plant wilting,
while Virus II produces conspicuous mosaic only. The host ranges of these two isolates
are both limited in Chenopodiaceae and Cucurbitaceae. Among the hosts, squash is the
only one whose symptom caused by these two isolates is extremely different.

Thermoinactivation point of Virus I is 45—50 ¢ which is lower than that of Virus II
whose is 55—69 c. Dilution end point of Virtus I is 107*—10° but Virus II is at 107*—107,
Longevity in vitro of Virus I is 10—11 days whereas Virus 1I has only 7—38 days.

Freezing the crude sap of these two isolates at —30 ¢ for 24 hr retains 12.5 % and
11.1 9% infectivity for Virus I and II respectively.

Particles of Virus I can all be sedimentated after centrifuging at 25000 rpm (48200g),
while Virus II needs 30000 rpm (694002) for particle sedimentation.

According to the result, we consider that the causal agents of papaya virus disease
in Taiwan may exist different strain or viruses, it needs further study to clarify this
quesiton.

1. Contribution No. 893 from Taiwan Agricultural Rescarch Institute. This study was supported by
National Science Council under the project NSC-67B-0409-08 (10).

2. Junior plant pathologist, Department of Plant Pathology, TARI. Wufeng, Taichung Hsien, Taiwan
431, ROC.
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