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| BE BRTKBEEFIREZEETE o FIRRSRERREZEROLEMELH 5 557 5 BLEUS &
& Firooz-(1) 1 Kabara #{7%% » H F1 MUEMBELRAEZMEL » FKEHR Fi - F2» BCps
il Fiz BCpr S HEAHAIRE » FHHELSE FORHERBIA RIRRERT » N IET RSP RE - 58
— ELMEEBEBEESHRE 5 ~ 6 A7 KEENEHRR24 (BEKL.SE) » RE@HER ;
E e LU RIS B e B RE 10~18A 719 2 ~ 3 Bl TR TR 24/ (—E—5h1 »
BARERRHERR » REBHNBBAS « BRI 5~ 6 BIREEIBIREE KIS RELK
HER » 16 2 ~ 3 BRAMEEEREZEREE  ETRESMENTEERNS » SRETR
| EEIRPURMME Firooz-(1) il Kabara ZHFlE RS —HERIEHUSE TR -

)

N e e e e

7]

KIEEEFRRHBEFRET (Nephotettix nigropictus) ¥ RIBEEIFET (N. cincticeps)
(118 S BT IR ERR T S | REAY — R KRR E o IR AR BB KB 2 B RR BB AR » e pk
RERERFN—E - AT © HREETEMEBE  ERESHKBHEMRA » 33 Myco-
plasma k2 WA » WTE B BRBRIR A RIE30R 215 /i B sk iy o 5 S AR r i HH R A4y o
K% O IR E R ER SRS SN B G L R R MERR A Mycoplasma it f#%
HEHFETE o By Mycoplasma Sy KEEZERMIR 2B » B 0 FIA Tetracycline R=EMHi4:
BRI Terramycin (TC), Chlortetracycline(CTC)} Dimethylchlortetracycline (DMCTC)
JREE 2 ~ 3 R KB EABER > TEENEE=KE » Z@EHEFKEE 100 ppm 2R Al
BEIEREZEE o B EMETEBEZBE SR Tetracycline RyiAd: KR HE 2 8 R BEREH K
FREZER el Mycoplasma A AT Ay —EKEHRE -

KEEZEFN 19105F 5 678 A AR FETL » HR & ERBRRREER L (010191920 g B3R
P E B EREARE o M 1929 FERER -BIARBENE FEZEHE 0 » BEER
FRE (TR AR ARG 2 M MBENRERE  2ARBR 2 BLATARAREAE TR
ELRGBBTEAE » REA +— S 2 HIFZ 3R TEN ARE20, 124480 i #)38 Rit R 7 20
e (LA RTRICS IR ZESE - B MFHEZRH R - B REERRE -

AR 2 TR J7 %k o B R GERIBRER I A B SR BRITEARBE T » BEBMA T SR B S # > (el
WARSZBEEELR » RERTEPIYEZR  BRITEASE B A ST RIURNE » 758174
RBEELIEZN > M RREHIUREZEETE  BEFYERBELIEZMET - AWEZ BAyANs
B —RIE » T RERERIUREZ B ERE » DGR BETE » EMEt e kE%
FRIURERESRS -

]

MEBRMEREE

(=) Bt
Ao BEEUKTRME a. HURWE D Firooz-(Dfl Kabara ™ o b, EURE @ 228 61 5%

A —F R B IRV > R KRR IS B0 R WD) » HLLEER o
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(Tainung 61) f1ZEg 5% (Tainan 5) ™ o

B, fRENE#H WHEZEREBET Nephotettiz nigropictus ®WWIT FuifREE
BT (N. cincticeps ™) o
(= ABRFE:

A, BENRBZESKEAZE mEBHREREET (N. nigropictus) RBBEFET (N.
cincticeps) FIR#h » RIEWHLFBRNERIEF » AT 8 ~10 b2 Fabk » (EHEIRL » T
L B EE— i BIREIERRZ RRERN  FRERKLERE 1 H  REHRER
tz— By BEAENERNIORER ZZHhER—RRER b Rtk > BR=1BE®RFHR
Ph—K o DR NECIZ 83 - itk » R EE 2 EN RSREBD~0K ZERIRE » AIFT
HEZRREREREZ -

B. #RAKBZHLRET FIRARBRMEEE OLRMER 5 IRRAAESRMNE Firooz-(1)
1 Kabara #7527 » Hr Fo MEBBMEI » EEFK Fi> For BCr il BCor, FHEAREE »
RERBARNERE - B8 RYERE 2 ~ 3 ERFRIVREGEEREEZ -

C. FmkESAE a. HEEMEE (Mass inoculation) #%E : Al Fi ~ F, & BCy #1%
BABA > FRRBNAREEL (150 mm) SHBERZ (38x30x10em) #» FHERES ~6 A5
B o BEEEELREBENZSERA 60x40X40cm K/hZEBFEF » HATRAEEBZHE
B, R @GELOS 156 » R2UNSRIRHSE » AREREENRHERE - BEERNEiFE2~3
NEERERR R o MR B2 ERE DS E ST REN RBBR A EE o b, (EESEER
(Individual inoculation) & : BUEHERAZ A MEIAH R B AR RHERE » Y ERE2~3 %
Ry > BHHBARE (15x180 mm) A » HRAEWA—HHE » WRIEEIMADFF » RREAE
WA 2 EMFEZEN RS FoESUEILZEBE » B2 NFRIESERHERRBEZNEH
HE » ERAZEEEEN R0 TRIESEEH M -

D. PmEEEERAER ST CEEEZENRSBEERPERBEZHHBRZE » RBHE
% 5BEA  HEBRAIBL - FERMTHAHE > MWHHER (Ratoon) » EFERE 2~ 3 BEHEH
BREY  RABERBERAEEE  AA X° BETREST  URBESRREZEERTEHE
| RIEMR o

RERER

ARBZ YR A E S RESRET ) ~BESERE S ~ 6 ANRFAEESEREEY
HEZEN B4/ » REBH  JYETUBHENRBERRNER 5-REHERE2 ~3%Hm
BRI REET Bl A EEENEEZEN RSB S ERERNER 2  » - BEAE
185 17 < 10k =508k o 24 FI A A 7 B T PURIEUERE R » BT
(=) HEBEREETUR B E AR

RABNRE A+ FH MIFE LT » FIRRYRMEEZROLIRER b B A AR IR M
g o H Fo MR AERR - EETHREREREZN » EEE Fu » Fo T BCes FiH
o ABRMETTRE » W RTAT KRB A FRBRBN ATERIL (150 mm) i » F—FEIBEE60~804%
o SEASENEE  RYERES ~ 6 ATRETEEER - SHBHREIO~ISASREHEARM
BERER - AR ERAEAGREMBARHE  BROPBERNELE 5 ~ 6 A7 EMHER » £
HEARREEIE > WRERE=E ORBRESOR) RERBERELY - LlERIIMmE— » %2
VE= .
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Table 1. The percentage of Yellow dwarf disease infection of parental
varieties measured by the mass inoculation method.

it P 2] EN 2N 73 VT R - < [ ¥ oS
No. of Inoculated No. of Diseased Percentage of
Test Parents Plants Plants Disease Infection
Z OB 61l
Tainung 61 (PS()* 39 29 74.4
Z M 5 B
Tainan 5 (PSp)* 40 27 67.5
Firooz-(1) (PRy)** 40 0 0
o YR MM (the susceptible parents 1 and 2, )
Hhoea PR (the resistant parent 1. )
K~ BE6L5E x Firooz—(1) #&F, » FoRBCos 2 PRt R IE (CHEEEED)
Table 2. The Yellow dwarf disease reaction of F; » F, and BCps; of the cross
Tainung 61 x Firooz-(1) measured by the mass inoculation method
(about 50 days after transplanting).
2 | F o g " ]
hpun [ FIRR AR AR R B K oy | o g
G Cros‘fl Inoculated Resistance Diseased egregation X2 Value P Val
eneration Plants Plants Plants Ratio u alue
F, 15 15 0
BCps1 84 46 38 1:1 1.1626 0.30—0.20
F; (A) 308 225 83 3:1 0.6234 0.50—0.30
(B) 318 224 94 l‘ 3--1 3.5262 0.10—0.05

K=~ Z@ 5 ¥ x Firooz-(1) #i& Fi~ F, R BCop, VUM R E (EEEREL)

Table 3. The Yellow dwarf disease reaction of Fy, F, and BCps, of the cross
Tainan 5 x Firooz-(1) measured by the mass inoculation
after transplanting).

method (about 50 days

oz ftt ] # @H& ENEL Y I IU‘THE%I o HE o
No. of No. of No. of X2 & P {&
Cross Inoculated Resistance Diseased Segregation
Generation Plants Plants Plants Ratio X? Value P Value
F 6 ( 6 0
BCpss f 39 19 20 1:1
0.0256 | 0.90—0.80
F, 125 94 31 3:1 0.0027 0.98—0.95
|

M —2 R

7367.5% » ¥ifi5 W& Firooz- (1) 2B

BRI AR R - KRR

6155R574.4% > TN2ERg 5 %

WER AR o BRI ASEE 52 SRR c BHELE
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=P o EE61YE X Firooz-(1) RZER 5% < Firooz-(1) $MLM AL F1 HEHRIERE
F, A2 3HUH © 1R Sk s X Fu SRREZELAAsZRRMAEEL » HEZERAFZ
1HUR © 1RGRZ DB At > ARERELEAZ Fu Fo BE Fo SRGSE AR B E 250 W
RESR 2 FURERE » ERERTBER » RABRNERERE GORBRES0R) RELRERY - &
REEERYURME Firooz-(1) ZHUREEETRAR —HBIEIURETATRE

(=) (EBEERTURERERERR

B — SR EARBEERIUREEETE » REEA+Z5EHIER M ERR MR RO

T2 5 BRI AYURMME Firooz-(1) 1 Kabara ZHEHLHME (AMEAEGEH Fis For BCrs
T BCer %) » R FIFRS BRI HE 1T VUMM SR E AR  ABETTRS » 3§ Fis Fo> BCrs K BCrx
SRR AR BB R IR (38x30x10cm) s RYBREE 5~ 6 AHKEITREREE2)
B o REMEEBN » BHETI0~154%51 2 ~ 3 EMFFFFARE T ABEE - ARBEREE
Zrp s RIS 1T < 10K=501k » MLEEERBEEZEN RARAEZERE - LR HEBARR
MRS A SR PR IE R B ERE R - JINERE » RERKA

#U -~ PEERBAZERE (EEREER

Table 4. The percentage of Yellow dwarf disease infection of parental
plants measured by the individual inoculation method.

#t o B N £ - T~ S B bl S
No. of Inoculated No. of Diseased Percentage of
Test Parents Plants Plants 1 Diseased Infection
E R 6l 5
Tainung 61 (PS))* 39 36 92.3
Firooz-(1) (PRy)** 40 0 0
Kabara (PRy)** 40 0 0
|
Z W 5 B |
Tainan 5 (PSy)* 60 50 83.3
Firooz—(1) (PR,)** 50 2 4
Kabara (PRy)** 50 0 0
LT iy M (the susceptible parents 1 and 2. )
EOTTIPTIPE i (the resistant parents 1 and 2. )

EFH - ZE615 x Firooz—(1) Z£615; x Kabara (RS
ez PRt B (BB
Table 5. The segregation of resistant and susceptible plants in the reciprocal crosses

of Tainung 61 x Firooz-(1) and Tainung 61 x Kabara measured by individual
inoculation method. (about 50 days after transplanting)

?ﬁ%ﬁkﬁ'ﬁ%ﬁﬂiﬁl 5%1#%%( ]
H 7z ' Jiin & No. of | No. No.of |7 # Ik X?2 & P f&
ross Inoculated Resistance Diseased |
Combination f Generation Plants Plants Plants \ Segregation] X2 Value P Value
| E | |
“Firooz- (1) BCra 9| 6 3 ! 1:1 1.0000 | 0.50—0.30
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Tainung 61 BCrri 3 3 0
x Firooz=(D | p, 194 147 a7 31 0.0617 | 0.90—0.80

|

= 1 61 5 x Fy 21 21 0 |
Kabara BCps1 80 42 38 ! 1:1 02000 | 0.70—0.50

i

Tainung 61 | BCrR2 23 = o
x Kabara Fs , 195 145 ’ 50 | 3:1 0.0426 | 0.90—0.80

1 ‘ |

FENR -~ EFE L B x Firooz—-(1) F1ZE 5 5% x Kabara fE2
' THAZIURE S #ELE (EEEER)

Table 6. The segregation of resistant and susceptible plants in the reciprocal crosses
of Tainan 5 x Firooz-(1) and Tainan 5 X Kabara measured by individual
inoculation method. (about 50 days after transplanting)

XS ARSI ET f
H o5 H 5 & No. of No. of No. of 5 B O XA P f&
Cross Inoculated | Resistant Diseased |
Combination | Generation Plants Plants Plants Segregation| X? Value | P Value
=45 ¥ x Fy 51 51 0
Firooz-(1) BCpsz 7 4 | 3 1:1 0.1428 | 0.80—0.70
Tainung 5 BCrr1 2 2 0|
x Firooz-(1) F2 157 114 43 3:1 0.4776 | 0.50—0.30
| |
EpEsgx | I ? ! °
Kabara BCrsz 63 30 33 1:1 0.1428 | 0.80—0.70
Tainung 5 BCer: 6 % 0
x Kabara F, 159 120 39 3:1 00194 | 0.90—0.80

HEMEBZ » EARAZRIAMEZ RO MR 5 AR S R92.3% 1 83.3% » hEEE
BT BRER - EMPUIRMES » Kabara ABREHESEIURIERIE » (B Firooz-(1) EH =K
BERE 28k (4%) BB BRHEREMERABRZ - MERRMEZE015E &R 6 3t 5 HISm IR
infE Firooz-(1) f1 Kabara $#%2 F, BHE3HH : 1 BRI 7B XNEHELHEZ Fr 551
HHURFA Firooz-(1) 1 Kabara SZEZMEEKHEIVRRIE » (BREEH AZRO615HER5
RZEZEHAE 1 P08 © 1RRZ SR o D LALLM AL Fis For BCes fl BCrr %#f
FHERZRIURE AR EEENHERSZRERR » BRIURME Firooz-(1) f1 Kabara
FZHURMEEB AR —~HBEIRRTHXE °

&t B
SPedE O BIESIREENS ERER » LRI 33 EB ARSI EREETHERSERERES
# s BAMERAREZEOEMMN (r=0.618%) - % ™ RRFHE DY RZYEHEEHTE
1,430/ » ER BT —MAEREEEAMETRIER - % O DEREABEZHR 2 AEET
HEGE - BRER R EREZ EHEM(r=0,46") » IRERIAFRE O ZIERER - £l
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iz 1,430 (ARME > 55 Ciey, Firooz-(1) B Kabara %= (#RERALEEAREES
EHREEIURYE (BREEE) » RARBRAFIA Firooz-(1) 1 Kabara MR¥LHKEMESIRE
. N

FRBRZRBRBAZROLR R 6 R ERERERRR ZBIRE D HIFT4.4%67.5% » Tite
A E AR 2 BRE S 71592.3%F183.3% » LT AFI A EREEN 2 BREE » (BERES
SZENERE - HIRATEANENRSROEREPERK - BFE © BALARAMERES
N. cincticeps FERFER » HYBBRENFHREK—BE » HREEZO%ES M N. impicticeps
ZEIRBERT0% o FURMIE Kabara ERREBBERRIGETLEIURE > [ Firooz-(1) E—XK
HEEBHEREH 4 %HERE » MRS © 2RENERBERZRGELET 2 IR » BIHHER
Firooz-(1) F 4 %HyHEHKEEL » REHR Penetrance AYH ST » AIH R —HRYTAZE ©

SFrh% @ @ FIH Saitamamochi 10 88 Manryo 1 Sanpuku %2 #Z AT EER IR
FERER » A Saitamamochi 10 ZHFERS —~HEERTT2BETURE THITRE s g @
FIF Cyes BRABEPFEMAE Firooz-(1), Kabara, IR-944-102-2-3-2 % IR-1487-194-5-3-2 %
MLTRENERZERBERR AR KEEFRZAFRERERNHBEEEHRT 2 HEE RN
H o REARFI M ZEO1E MR 5 SRBYURMME Firooz-(1) f1 Kabara 2K B H %
FIFFETT IR ZR Z PR IE BB R » BRIUR MM Firooz-(1) 1 Kabara 2 HifH: 2 — BT
AR TR © BTG RERESFRS @ 2R -

TEKRTBHFSRES » REERBENRENERBE » BREN RSBOOBENE » W8 A%
Hish 1A » BELE PR MESET RSB A A TER 7 o W ATETIFC A REAIREE » HImEER
KA ERFETRERER TR EE Tungro JFHZIURERTE » FHRIH Peta, Benga-
wan, Tjeremas k Pankhari 203% 355 » M FIH Peta #MEEAFTRI Tungro 52 IR 5
IR 8 fhfdE » MFEHE—PHEARHSEREABEREZME Pankhari 203 Z HfHEHTF 2
o AR Z RERANEBRIURME ZBERE —HBREIURRTITXE o Bt » BB EERR
HEFRETFEA S ERRESRNER KBMNE » ERFRE LB BRZRZRLAEE » #W
WnfERZER -

2E XM
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INHERITANCE OF RESISTANCE TO YELLOW
DWARF DISEASE IN RICE

by
Ming-hwa Lin, Chi-lu Chu, and Chin-chung Chien
Summary

This study was designed to investigate the inheritance of yellow dwarf disease in rice.
Two susceptible varieties, Tainung 61 and Tainan 5, were crossed with two resistant
varieties, Firooz-(1) and Kabara and the Fy’s were self-polinated and backcrossed to their
respective parents. Seedlings of F;, F;, BCps and BCpr were inoculated with vector insects

(Nephotettiz nigropictus and N. cincticeps) for 24 hours. In the first experiment, the
seedlings of 5-6 cm in height were inoculated by the mass inoculation method. In the
second experiment the seedlings of 10-15 cm in height which were about at 2- or 3-leaf
stage were inoculated by the individual inoculation method. Five to six weeks after ino-
culation, the degree of resitance to yellow dwarf disease was investigated and then the
upper part of the plants near the land about 5-6 cm were cut out (ratoon). Two to three
weeks later, another detail investigation was made on ratoons. It was found that the re-
sistance of Firooz-(1) and Kabara to yellow dwarf disease was controlled by a single

dominant gene.
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Fig. 1. The temperature of Taiwan area from November to March

(15571 » 1938~1952)

(average of 1938~1952)
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BEAAE s BN TKM 6 FMEME (ACC) ~ ZhfER—5 (TN 1) ~ R85
(CNS 8) ARERAyEEH65%E (TC 65) » BFAIML43% (HCW 4) SoxEmfE - HEMET
SeRCRME - 18T 0 BERESEE o RERFRIFTEAERIBEN0X20x 7 ATHHES - REFD
FE AR St E - B2 RIBE—K > BHEEH21T > #7258 2&% > B 5 A30H
Bt 6 B25H (1974) - §itk3tiBl4MEE > N6 ATHRELBEZERAE SR (NK1) »
FEF A 3°C MEBAMET ~ROERERE » RIS RN 1 A5 2K > DIREAERK
o o RIS BHRIRINE NIZTUEI2E » AERBARER » £ 2 EMBAERERERRERBRY -
LA % A TE R AR o M DABE ZBGEER (%) TRZ °

#1 KERETR EEREER R
Table 1. The effect of sowing dates on the leaf ages of rice varieties
; I ; T
| |penm T 1 HCW 4 TKM 6 TN 1 ACC CNS 8
IR (F > H) W e = = = o
¢ Days of T HE { il WE ER | EE | Eh | B | ERh B | B B5a
Rate. of IS cedi- Seedl- Seedl- Seedl- Seed!- Seedl- Seedl-
Treat— (Mont}% ngs |Leaf | ing ! Leaf | ing | Leaf | ing | Leaf | ing | Leaf | ing | Leaf | ing
ment (days) | ages |height| ages |height| ages |height| ages height| ages |height| ages |height
day) |
(cm.)| (cm.) (cm.) I (cm.) (cm.) (cm.)
| | T
| | i
A 6 25 2 1.0 0.4 1.0, 0.5‘ 1.0 0.4 1.0 0.9, l.O‘r 0.8 1.0 0.5
i ‘ | | ‘
6 23 4 1.5 2.5 l.Si‘ 3.0| 1.4 2.0! 1.7 5.3I 1.7 4.8 1.5 3.5
> 6 21| 6 2.5 7.3> 2.5[ 7.4’ 25‘ 102 2.7 7.2! 2.8 9.1 2.8/ 102
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19 8 31 100 32 100 30 135 3.0 153 3.0/ 123 33 123
17 10 35 120, 35 120] 32 141 33 163 3.2 15.0“ 3.5 145
15 12 38 145 37| 165 37 155 35 185 34 16.5? 3.8 15.0
13 14 40 2L2 38 168 38 210 40 196 35 170, 4.0 165
11 16 42 2231 4.0 220 40 253 41 213 4.0 218/ 4.0 183
18 4.4) 260 42 260 42 256 42 220 42 220 42 222
20 45 290, 46 2658 4.4; 276 48 24.0 47 230 4.5 235
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A STUDY ON THE TOLERANCE OF RICE
SEEDLINGS TO THE CHILLING
TEMPERATURE BY MEANS
OF INCUBATOR

I. Temperature Response at Different Seedling Ages
by
T. H. Hsu, S. M. Chiu, Y. C. Teng

Summary

Two japonica and four indica type varieties of rice, were used to study the response
of rice seedlings of various ages for tolerance against chilling temperature. Fourteen
batches of seedlings raised at 2 days intervals were treated at 3°C for 2 days in an
incubator.

The results obtained were summarized as follows:

1. The younger the seedling age, the more tolerant to chilling injury, and severe injury
was observed in the older seedlings.

2. The rice seedlings of 3-leaf ages were found to be most suitable to distinguish the
varietal difference in cold resistance, because the difference in survival rate between
tolerant and susceptible varieties was the largest at this stage.

3. In general, japonica varieties showed higher survival rate, indicating that they tolerate
more to the low temperature than that of indica varieties. Hsinchu glutinous 4 was
found to tolerate more than Taichung 65 within Japonica varieties, while, Hsinchu-
Ai-Chueh-Chien toleranted the most to the low temperature within the Indica varieties
tested.
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TESTING RICE VARIETIES FOR SALINITY
TOLERANCE

by

S. C. Yang

Summary

Three methods were employed to test the resistance of rice varieties to salt in order
to find a suitable way to screen the rice varieties or lines which were used in rice
breeding progrom for salt resistant.

1. Five different treatments, 0.1, 0.2, 0.3, 0.4, and 0.5% of salt compared to total dry
weight of soil, were employed to investigate the resistance of rice to salt. The injury of
salt to rice plant was increased, when higher degree of salt was added. It was found
that 0.3% salt treatment could be used in the screening program.

2. The result indicated that irrigated rice seedlings with salt solution was best and most
convenience and large number of rice plant could be test. The results of three methods,
however, showed almost same.

3. The resistant of ability of rice plant to salt was increased, when crop grow older.
The best stage to test their resistance was at 4-leaf stage of rice seedling.

4. The most resistant rice variety was Hasawi according to this investigation.

1. Serial No. 728
2. Agronomist, Chia~Yi Agricultural Experiment Station, Taiwan Agricultural Research Institute.
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Table 1. The panicle blast infected acreage in Tainan and Taichung in the

second crop of 1974

BB R OB &

TH

RO\

- =
OB AR G & ﬁinﬁfﬁ 1 Area of panicle blast infection (ha) E o GES
[ | a7
Pref ‘ T v ("ult1va(t§d) Sli {:*] d 1 1 &t Diseased
refecture| own arieties |acreage (ha ightly [Moderatel | Severely
] infected ly infected | infected Total acreage
|
5 { A8 B 549.0 211.0 198.0 1400 549.0 [ 100.0
NN 7L\A
T RAL15% 211.0 1330 50.0 28.0 2110 | 1000
|
FOF | FERANLSE 4320 | 3400 — — 3400 | 787
wog | 5 M| HRANLN 337.0 300 - — 300 | 8.9
E K |
i W | ZEREAIS B 4476 326.0 72.0 48.0 446.0 99.6
Yun-lin '
- { TR 8 5% 83.4 1.0 10 10 30 36
U means 4021 20 — 13 33 08
- { FRELALS B 1,080.0 538.0 271.0 189.0 998.0 92.4
PN F
| PRI 1,382.1 505.0 50.0 293 584.3 41.6
& ﬁ{ FEAI8 B 95.0 253 15.4 6.4 471 496
FE A1 856.0 718 12.3 3.7 878 10.3
— { FHEAIS B 74.0 23.1 171 10.3 50.5 68.2
E % AR5 188.2 376 13.8 6.7 58.1 309
Chia-yi = % { RIS B 180.0 12.0 7.2 1.2 20.4 11.3
o FEEALLSE 270.0 9.1 1.7 — 10.8 4.0
3 { FEAIS B 349.0 60.4 39.7 17.9 118.0 33.8
N
| FEAILLR 1,314.2 118.5 27.8 10.4 156.7 119
- EBAS 80.0 6.0 10.0 8.0 24.0 30.0
w
FEEANL 300.0 400 35.0 15.0 90.0 30.0
EOBE | BOW | ZEAILLER 68.0 6.0 —_ 1.0 7.0 10.3
Tai-nan | 8 1= | ZEAI15E 275.0 1.0 — 0.2 12 0.4
" { FE BRI 8 B 80.0 6.0 100 8.0 24.0 30.0
) AL 643.0 470 35.0 16.2 98.2 15.3
|
8 { FE B8 % 35.0 1.4 7.0 5.6 14.0 40.0
g
FERAILLSE 610.0 41.0 50.5 140.0 2315 38.0
B ” { RIS BR 158.0 25.2 40.2 54.2 1196 75.1
|
Nan-tou EEANLIYE 230.0 27.6 82.8 55.2 165.6 72.0
" RIS 5 193.0 26.6 472 59.8 1336 69.2
/J\ -"5"‘ {
EEAI1%E 940.0 68.6 133.3 195.2 397.1 42.2
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& i FEAIS R 1,702.0 631.0 367.9 274.7 1,273.6 74.83
Total EEA1EE 42703 739.1 246.1 2511 1,236.3 28.95
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Fig. 1. Records of temperature and humidity in the second crop of 1974,
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Fig. 2. A comparison of 5-year average temperature and humidity with those in the
second crop of 1974.
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HAABR RS » Rz > BIRFFBORILFED o 2 » SRR IREEE A B H%E 2 S ET »
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resistant) RHURM (Resistant) S= o fERABNESEZKIE o ORI EE NS

— o

R~ RBEIL B Rk A

Table 2. Disease lesion type classification

1B 3 o B 117 R B B =) B

Lesion type Lesion shape Lesion color

1
i

%%ﬁﬁ&éﬁ/bﬂi%éﬁd\ﬁﬁﬁ P EE 1mm L REBHERRG

G
HEIREYIREE > [ 2mm B G o M R T
G B ) u R | EljéBJZ{%I s
- - SR — - P — - ————! —;‘_vA— —-r—: —— ,,,,_ R - v.—.\ — .7%
n | AT » R IR, » SR 0
Sy | CHEVEELLR | ;@%ﬁgéﬁs@mﬁmw& R A
| _ET

2. YEU%%%&H i
APFIERTIIE B BRER B R BRSO T - BRIk > BB RR24m P85k » IA T AN E
FH6ANBEZ SRR IERE » FINES - MR E o

P ~ TSR B A BN 2 43 IR UL

Table 4. Distribution of physiological races of rice blast fungus

Race 1 T K N| A BHEE EERRK
l ‘J ‘ i Totalf Tota]f
20]21122131132(40|41!42(51 (52|53 |54|55|29/30| 2 |17/34|38/ 31 | Do © no. o
Country | ’ ‘ | isola. races
| i “ 1 1
¥ % | — — — 58— 11— 3 4 1 1 1 9— 1 2— — — — 2 30 11
Chia-yi ‘ |
= o 22— — 3 ——— 33— 2 2 3 1 31 3 1 1 3 2 31 15
Yun-lin |
\
|
oo =1 1 1 1 1 1 1 458 11— — 1Yy— 1 2112 24 16
Nan-~tou |
@& 2119 1 21 7711 6 4 412 1 3 3 4 3 1 45 85 21
Total | ‘ \ | ‘
i i i |




28

!

#Z £ K OB O B oM B A

Table 3. Classification of physiologica

b Race ] 1
S~ R . N .

Diff. Variety T | 0 | 2 | 22 ; 31 2 W 41 42 51
Kung-shan-wu-shen-ken R* ; | S ; S S S | S S ,} S
Taichung 65 R S S s } S S S S S
Pai-kan-tao R R R R | R R R R R
Taichung 171 R R S R 3 S S S S S
Chianung 242 R R S R i R S S S R
Kwang-fu 1 ; R R S R R R R R R
Chianung-yu 280 | R R S R R R R R | R
Taichung-line 33 R s | s | R R R | R R s
Kanto 51 R R ‘ R | R R R R s s
Norin 21 R R R R R R R R s
Sensho R R R R R R R R | S
Cutsugulcul R S S R | R S R S 1 S
Natala R s s R | s s R s ‘ s
Kao—-chio-liu-chou | S S S S S S S S i S
Kaohsiung-ta-li-chen-yu S S S S | S S S S | S
Taichung-ti-chio~wu-chien S S S S S S S S S

- 3 ek T T ,l J'* 1! I

4y-11-111 4s-11-10 4s-11-1] 4c- 8- 5 4s-11-12 4c- 8-29 4s-11-15 4c— 8~ 1| 4c—- 8-

4y-11-13 4c- 8- 8 45— 8- 2 4c— 8- 2 4c- 8-

4c- 8-28 | 4c- 8- 6] 4c- 8-1

4c-11- 5 4y-11- 6} 4c- 8-3

4e-11- 8 4y-11-18 4y-11-

4y~ 8-11 4y-11-28| 4y-11-Z

Code number of isolates

4y-11-17 4s- 8- 9 4y-11-2

4y-11-32 45~ 8-

45-11- 8 4s-11~

4s-11-

45-11-1

Note: * R=Resistant: S=Susceptible.
#%4y-11-11=4=Collected in 1974; y==locality (y=yun-lin,

C=chia-yi;

S=Nan-tou).,

11=Code no. of

(11=Chianung-shien 11; 8=Chianung-shien 8)., 1l=Different isolate no. from same variety.
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ices of panicle blast in long grain rice

SNV

3 1
R R
R R
R R
R R
R R
R R
R R
R R
R R
R 'R
R R
R R
S - R .
R R
R R .
R R
4y-11-14; 4c- 8- 3
4y-11-15| 4c- 8- 9
4y-11-19 4y-11-10
4s-11-11] 4y-11-30
4s- 8- 3

| 1
! L I .
52 53 54 55 1 29 - 30 2 17 34 i 48
_ | _ I | e S B
S S S s | s S S S s s
S S s | s 1 s S R S R S
R R R R | R, R R R R. R
R R .S...|. 8. | R.l _s. R R R S
R R R s | R S R R R R
R R R R | R R R R R R
R R R R | R R R R R R
R R R R | R R | R R R R
R | s s s R | R | R R | R R
R | s R | R | R R R R R R
R | R s s R | R I R R R R
R | R R :‘ R R or R ' R R R
S ; R s |R s s jid R S R
s | s S I S R ; R R . R R R
S ' S S } s R R R, R R R
S : S s | s f R R R | R = R R
| I i '
fo- 8-16 4c- 8-25 4o~ 824 dc -8-14 4y-11- 3 4 -0-12 4de- 8-10 iy~ 514 4y—11—21§ 4y—11—12!
4s- 8- 6 4y-11- 5 4y-11- 7| 4c- 8-15 ; 4y~11—34l de- B-13 4y-11-16 4s-11- 4
4s- 8-15 4y-11-28 4y-11-31] dc- 8-18 4s- 8-31 4y-11- 9 4y-11-23 4s-11- 7
1s-11- 6] 4s- 8-17 4s-11- 2 4c- 8-19 : 45~ 8- 8
15-11-13) de= 8-20 _
1s-11- 6 4c- 8-21 ; ;
4~ 8-22 | !
de~ 8-23 i
4c- 8-26 | |
4y-11-22 ! :
4y-11-29 |
4y-11-33 | ! |

variety
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Table 5. Relation of physiological races of rice blast fungus to Chianung-shien

8 and 11.
! ‘ ' i 7l
Race | I { T K [N| A | EHRE | EEAE
f \‘I B *k*"‘{‘f"—i “““““““ { 1 ) ‘ -i— TOtaI Total
gzo;m}zz 3% 40141|42k51152 53i54 55!29;30 2 ‘17 34(48| 3| 1| nojof | mo. of
Variety \| | ! ‘ LT ola.
e | | | | | ] t | |
FERERI8 B j o | [ [
Chiamung A~ 4~ 2~ 453 219~2232—~ -3 3 12
shien 8 | | J } ! Pl | } ' ' |
| | } ! | '
[ I | | ] ‘
Chianung- 15 11— 1,3 6 3 2 3 3 11 1’ 21 3 1 4 2 46 20
shien 11 | b Lo ol i l [ l j
| | n i . ! . |
o3 |21 19121 711 6 4 412 133431 4s 85 21
Total | | | | L ] | | | | | | |
L & I P i ‘

BER= - SRS HE AN BRI BRRIE » KUNEBRWENSREE ; GiE21EREL
A o HepfEEE BB AR ZF16/ (B race 20 21, 22, 31, 32, 40, 41, 42, 29, 30,
2,17, 34, 48, 3, R 1) @05 o ARMEF HBLZAH/EE A 5 fR5%H Race 51, 52, 53,
54 1555 HEH IGroupe HERBIRRERHEINARE - = 65 R EEIMERR (EHW
M BRI ERERSR) SAJRERERFEE (S RE - LWEFHRAOEE MNP > F
s Eep 171 9%~ ZEdoR M 3358 - BE S519% - #4k215% ~ Sensho, Natala K Cutsuguleul %

(Race 51) » f5iL¥t Natala (Race 52) » FLo¥EMH21 Kk BEES515E (Race 53) » FHE#ZEmp
17158 » B3E51%E » Sensho B Natala % (Race 54) » HEu¥ZEh171%% » 322 24255 » BEO15E
% Sensho % (Race 55) HERJHME (S) RIE » MEHAAFNRELSENHRE R) RE-

VMR NEF » BN I BEFI3E ((561.9%) 2% » HAll Race 55 ZHBIMEE RS

» KB Race 51 FFRES Race 31 ; BRTEE 2/ (159.5%) 5 B K E2E 48 ((4519.0%
) SEBRNEARES 1M (&1 4.8%) - ALV AMEEERBHYAET/NMEZ HRFEES - B3
REATHEE ARG » P TEDIFZERR (8 Japouica type) f7EXKT (B Indica type) » M HFEHE
farh S S EE A ME BB o DEREEMAEIRZGE  (HRECMAEENE B
TREREAENESRIET » SHRHBRRZBERR  EABRIREER -

MBEPVREAINMEZ S BLZ » FRRAYAE/DERGT 1188 » H Ll Race 55 2 I
% » HRE Race 315 EMRRRIHISNE » Kb HBURE RS HMER 3 EHtk (Race 31, 42, 51, 55,
17 % 3%) ; My RERD » (AHAENMEBGEI6E 2 % » L Race 52 2 HIIHE RS »
HAB Race 51, HapA MU EHER 1 BT ¢

IMELMERZERME » B3B8 BB A/ MER 125 » Hrh Ll Race 55 ZH
BURE &S » HRE Race 51, BHKE Race 31%42 - HFEAMILIGE 5 EERT 5 2 4 B/ MER 2048
s Horp Ll Race 51 Z T iz % » HKF Race 31, HKE Race 30 o (LH R ATAER HIEHE S

B2WE -
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A SURVEY ON THE PREVALENCE OF PANICLE
BLAST OF THE LONG GRAIN INDICA TYPE
RICE, WITH SPECIAL EMPHASIS ON
THE PHYSIOLOGICAL RACES OF
BLAST FUNGUS

by
C. C. Chien

Summary

The present study was conducted to survey the prevalence of panicle blast in the long
grain indica type rice varieties, Chianung-shien 8 and Chianung-shien 11. 74.83% of
1,702 hectares of Chianung-shien 8 and 28.95% of 4,270 hectares of Chianung-shien 11
were heavily damaged by the disease in the 2nd crop of 1974. In addition to the panicle
part, the collar of the leaves were also severely infected by the disease.

The panicle samples were collected from different diseased areas and the pathogen
isolated. The isolates of the pathogen were tested to identify the races based on the disease
reaction types on the 16 differential rice varieties. Twenty one races, including 5 new races
and 16 previously identified races, were obtained. The further investigation comfirmed
that 13 races belong to group I, 2 races belong to T group, 4 races belong to K group,
and one race each belong to groups N and A respectively.

It was also found that the races 51 and 55 invade exclusively to Chianung-shien 8 and
race 31 and 51 to Chianung-shien 11. Results indicated that there are more races infecting

indica type rice varieties.
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Table 1. Form of variance and covariance analyses and expectation of mean

squares and mean products for individual experiment

B A H B E|3® | HFHFYMEME |5 | HRIEE
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Source of variation 1 d. f. '\Mean square mean squares product |mean products
’ |
# 1 Replications -1 | |
| 1
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| \
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Table 2. Form of variance and covariance analyses and expectation of mean

squares and mean products for the combined analysis
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i £ Error 4(r-1) (m—1) | M; 62 | MP; Cove

EEdy s LRmSHBEERE  EHEBEAR > 6 BEERT > (b BEAREEEY
s 650 BEARMBAREE S » Mkl Ofim » A 630 # Rk EMELBE TS » Covil K
BB A R BATREER S (6o » Covi REAMBREETN S ( 6no)

HE A REERSEREXR ¢

G Mi—M; g Me—M;

v v



34

§ . =P —MP, _MP,~MP,
mo— v ] m“__._wv,&.,f,f.
TEE BT > ERE —HET » AAr s AiA, s AA, s KETHEP vq 53 BT
BAREBEZEERSy O @ ® , ASHAT

# A gog|_ H B Offpring g i
Freque—| I
(Parents) ncy  [Ai1Ar (2) |A1Az (d) |Az2Az(—a)] ZF 5 Mean Remarks
Ahq 1 - —Xo=1%at+id }4%:-} (2a+2d)
=% (a+d)
A1A; (a) X A1A, 2 HBO| %0 —
AzA, 1 — 1@ —
¥ g Total 4 @ @ ) {
A 2 B B —%z=%d F=% (2a+4d—2a)
e
A1Az (d) XA1A, 4 % @ 3% (2 % (D
Az, 2 — %% @ 2% ()
B} : | B
4 3 Total ‘~ 8 @ @ @
|
A1Aq 1 — 1M —Xn=—%atid \FH=% (—2a+2d)
=—%a++d
AzAz (—a) XAJA; 2 — BQ | %O
AzAz 1 - - 1 (1)
# & Total 4 ©) @ @ f

it ! ERPIERANFE SR AL -

Note: Figures in parenthesis is the number of offsprings
mEMEY (Grand mean of offspring) =4 (4a+8d—4a)=+d.
LEA#ET; (AIRERAFBLERES)

#1 & (Parents) A7 AiA, AsAy (P=q=1%)
$R B (Frequency) 1 2 1
B EfE (Genotypic value) a d —a

BAF (Parent mean) : (Xm)=1%(a+2d—a)=3%d
6a=% ((a—3d)*+2 (d— 3d)2+(—a— }a)?)
=1(2a%+d)=*%a%+ 3 d?
=% a?+-non —additive [a=a—d(q—p)=«a]
=% §h+non—additive ("' V,=2Pqa?=2x % X a?=}a’= §2)
W EALASREYEM (Epistatic interaction) 7E7els » A



35

%= 641+ 64-+non—additive
2.4%% ) (IBERETFHERZES)

1 =
2 - 2
oi=—sp ZFi (Ki—X0)

=% [4(¥a+3d—3d)?*+8(3d—3d)?*+4(—3a+ +d—$d)?]
=% (a?+a?] =%a’=}a’=1% 64>

R AL RESE FAETERE » B
6:=1% 62+ % 642 ( 64a HREE 6% HREFEHME)

S.H TR (WBATHEREETHERZEE)

#OAR BB SBEE "’
(Parents) (Frequency) (Genotypic value) (Offspring) (Xio)
AA; 1 a ta+ %d
AjA, 2 d 3d
ARA, 1 —a
5.COV o= _le— SFi(X i —Xm) Kot —Xo) » Kmi=Xa=1%d) —%a+3d

=% ((a—3D(Fa+ 3d—-3d)+2(d—-3d)(Fd—-3d)
+(—a—3d)(—¥a+ +d—3d)]
=% [($a?— tad+ +a%+ fad)
=ta’=}a’=1% 6
B AR RRERFER » B
COVame=% 62+ 1 642 ( 642 HREARE 6% HEEHME)
B REE RS BRME (additive) EHES (63 » BIMERIZRES ( 642) BIERM
¥k (non-additive) B% » ARG T I ZHEFXMEZ » I
652= 64+ 6 -+non—additive

6=1 6A+ % 642
foo=% 62+ % 64
iz FEES (65 FHETARE »
8B 3BT ¢
65= 6h+ 62/v
SRE DR ¢

2, 6me N
= fm+ o

BEE (b &;ﬁﬁiﬁhﬁr&?ﬂfﬂiﬁz& (3) kz:
:ﬁ{gg—_:__ﬁis?‘ 6A2A

ﬁ{gigi%: k(% 61—1—63‘ 6A2A) k66pmo
EXPkREERE (EHEZRELE - 6p BEBEERE -
TR ERERREBERER 10% » AEHI0% BMES » k=1.755 » lFTfad EEERBA
F e 100 5 RN E FE AR o HLR R RR T BB AZ REF 02
2 BRI T DE A 100 T {5 5008 BHRER o S A THOMATEER » 2WBHRT -



36

R RRH S

(=) BT ZBEES REBERS

LA BRI IAS 4 K58 5 IR BT RABATIE 3R R I E S MR IR R -
VEBLT 87 KBRS 547 » BRERIIRMES o

# 3 HEAFS 4RSS AR T2 RER RS

Table 3. Variance and covariance components for the parent-offspring study

in generations 4 and 5 of winter planting sweet potato

e P ! # 7Z Parents f;% % Offspring Paﬁﬁ:o%fs;ﬁpr—
‘ oo | T . T in,
| EMEARS | BERARS | REEHRG E%*éﬁﬁ% BB ER
i ( 6%) Genetic ( 6% Error | ( §2) Genetic | (6% Error G( Gmo)
; . . . ! . enetic
variance variance variance |  variance
Characters I‘ components components components | components ccgr\;;réi{;;is
' i
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Table 4. Variance and covariance components for the parent-offspring study in

generations 6 and 7 of fall planting sweet potato grown at two locations
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per rpot
WOR 8

Number of roots

.

7

Bro # | Ko R B
~__Shan Tzu Ting experimental field Shui Yuan Ti experimental field
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Table 5. Estimates of variance and covariance components from the parent—

offspring study of generations 6 and 7 in the two location combined

in fall planting sweet potato
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Table 6. Comparison of genetic variance components ( 6%, 644, non-additive)
phenotypic variance, heritability, parent and offspring means and
percentage of genetic advance based on data from generations 4

and 5 in the winter planting sweet potato
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R ESEBE o HREAMEERLERE  LREBIRS 284 » WT—F > —BE 2 il
RS BIFTE RS RFRRY - HAB AR » RHRBE (Environment) REHE » HEMIER
RNK » HORENS P ABRATIS BB » (RAR & 597 » RIHATRRE R ZHEREN: » EBEBI DT ERS ©

43R K EABRIR A AT AR RIIRmE 8 °

% 8. W HEKIFE 6 k& 7 HARRIGE D ITZBEET G (05> 044
non-additive) ~ EHE ~ KT - F » FTFGEREEEER 2

Table 8. Camparison of genetic variance components ( %, 6§44, non-additive)
phenotypic variance, heritability parent and offspring means and percentage of
genetic advance based on data from generations 6 and 7 in the two

locations combined in fall planting sweet potato

l;a;%’/jﬁib\ (6% . NETEE: B
2B 77 3 5 o % g =% ercentage ot genetic
P ye | Partition of §m 2 N ﬁ;\\‘g,\ fxrf'\\ 8/\ < -2, |advance (10% selec-
\ into genetic bt ZK}? g= ﬁﬁ: g = | I S tion intensity)
ariance HR ST L8 s/T o ° s L o e
Componsnts | P8 | T a5 | TrES | uS8E o | 0 @
- T BB ed | BB .o > .
Characters 2 , |Bon—i L8 CENV | LEY A |Predicted [Observed
| 6a 79 Iad.d‘t" BT | A fi& S 7 value value
| ive |
- [ I v
H il B 00211 000179, 4451 04493 06194  0.0474 17.98 22.60
Fresh root wt. ]‘
B 2 & 0.0046 0 0.0320 10.04 0.5714 0.7337 0.0458 3.18 5.77
Stem leaves wt. ! :
g M BBl E 0.0022 O! 0.0013; 50.00 0.1627, O.lBllE 0.0044; 16.66. 18.38
Average wt. per root ’ I |
| | 1 I
b it i B 0.2656 O‘ 0.21065 43.50! 2.7464 3.1674‘{ 0.6106 9.74, 11.52
Number of root ' | ‘ _
\ | |
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B BT SRARMRBR ST ER  MREZBEETRS (60 o HLRMMEET (
§4) £30.0211 > #91454% 5 FER LI A FF0.0179 » ¥ofli 46% o KB EHB A S (65)
» RInEERT7150.0046 > (513% 5 FER AT 50,0320 5 1587% o FAMIRIGE S & EE K 5+
s HRIEEET150.0022 5 §94563% 5 FER I T 50.0013 » K91437% o BRAR (B8 2 & HH T 5
o JLRINPEEE T £50.2656 5 #9156% 5 JER MNP F7£50.2106 5 #91544% o ZErafEMER A > R ik
HIZZREE S (6in) HEFLE - A ERBERETH » MIEE - FEMESE R ERZEEE AR
5 (68) Fs DRSS IR A EE » MEEES SEE S JIIER k)
BK - WHEIERE Jones K© LIF4RSES HARTRR  WRMBEEZREES (60 &
s RIS E3.0 5 (558% » LR MM HE 2.17 » (542% B8R B2 MR - MIRE - FH
R ER SR AR EER 555 44.51% > 50% K 43.5% » HBfEHBEA » MEIEE L #BER
BB LBER 10.04 9% - MAEER D » REZFHEBLERFZTHERK > WIRE - BHEF
FEARDER AR ERZ KRB THELBRTISEN S DI INSTY% » 28% » 11%K15% o 72 RE2E
FER31090 s » BT R (5 TAM R B 2 B R MEBR B R -

e e LR SRR Bl » R REERE R TT b » HBEE TR HEREAZ L
HBMERET8% ~82% 4 » BAEBER SRS (65) & - HIlE - HFEMRLYERREARZR
ST (63 HHFRMESTBEEE » BRSBERZEERSBEA » HEHEOE 4~50
%I o MIREZEEES (65) o HBMEES (63 1554% » ERMIEIRF (4 46% o ik
A EEEBRIET o EREAREEEGREIE 1,000 D LR EREARE (Mass selection) Jjik
s TR REFZER ©

B L ORPIREST T REEABEREE L ER S LREERTIRY » BPRERBITHRERENRSES

BTET R ABRZRERD 59 FRETVERER - BRBETE  BEERARE BERED
Wy ¥ A MBRICHE 5T - FERRHE

2 £ x B

1. Falconer, D. S. (1960): Introduction to quantitative genetics The Rorald press Company, New
york.

2. Hanson, W. D, and Robinson, H. E. (Editors) (1963) : Statistical genetic ant plant breeding.
Publ. Nat. Acad. Sci. Washington No. 982

3. Jones, Alfred, Steinbaver, C. E. and Pope, D. T. (1969): Quantitative inheritance of ten root
traits in sweet potatoes J. Amer. Soc. Hort. Sci. 94 (3):271-275.

4. Jones, Alfred (1969): Quantitative inheritance of ten Vine traits in sweet potatoes J. Amer.
Soc. Hort. Sci. 94 (4) :404-411.

5. Kempthorne, O. (1957): An introduction to genetic statistics. John Wiley and Sons, Incs, Inc.
New york.

6. Martin, F. W. (1967): The sterility-incompatibility Complex of the sweet potato Proc. Inter.
Sym. Tropical Crops, 1 :1:3—15.

7. Rheener, H. A. Van (1963) : Breeding research in sweet potato (Ipomoea batatas Poir) Euphy-
tica 12 : 245-283.

8. Williams, D. B. and Cope, F. W. (1967) : Notes on self-incompatibility in the genus Ipomoea
L. Proc. Inter. Sym. Tropical Crops, 1 : 1:16-30.

9BIE (1967 : (FREREARIE - EMADRBEEER

10.E ft (1969 : HEBZEELTABEMER HORTHESREZWE - PELSHHEFTOHLI—12.

112 R (1979 : §isERiiems SR 2 BARTHRIZIIR » RERE3 (4) 1255202



42

STUDIES ON THE INHERITANCE OF QUANTITATIVE
CHARACTERS IN A RANDOMLY INTERMATING
POPULATION OF SWEET POTATOES
(TPOMOEA BATATAS (L) LAM.) !

by

Liang Li?

Summary

Sixty-plants selected at random from each of the fourth and sixth generations of a
randomly intermating sweet potato populations and their respective open-pollinated pro-
geny provided the materials for use in quantitative genetic study.

In all four characters, the genetic components ( §4) accounted for a large portion of
the’ bﬁenotypic variance. The values of genetic component was 78 to 82%. The interaction
variance component of parents by locations and error variance component were relatively
small. ‘

The additive component of genetic variance was relatively more important than the
non-additive for root wt., average wt. per root and number of roots. For the stem and
leaves wt., the main component of genetic variance is of the non-additive type. The
estimates of §4awere zero for all 4 characters.

Root wt., average wt. per root and number of roots showed comparatively high heri-
tabilities, 44.5%, 50% and 43.5%, res‘pecti'vely. Stem and leaves wt. showed the lowest
heritability, 10.04%. With a selection intensity of 10%, the predicted and observed genetic
advance as percent of the mean were fit well.

In the root weight, about 82% of the phenotypic variance is accounted ‘for by the
genotypic variance component (Table 5) and about 54% of geneotypic variance was due
to the additive component (Table 8). Thus this study indicates that mass selection pro-

cedures can be used to advantage in sweet potato breeding.

1. This study supported in part by a. research grant from the Chung Cheng Science and Tech-
nical Research Foundation. Research report serial No. 730.

2. Agronomist ‘and concurrently the Director of the Chlayl Agrlcultura] Experiment Station,
Taiwan Agricultural Research Institute,
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* MAEMm
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A~ RBREL WSERERERERR

DAREH624E 4 B30 H $oltz A IR GBS E > SRR A A TERE -
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Table 1. Effect of different treatments on occurance of deformed-fruits

\ %‘}:_Eg /"'—[ viry s W |
\\ Treatment 2 BB BH L ® ¥ el
E?{% lt\.\\\ Cu KH,PO, Borax CK B
eplication | . i 1 , .
= i " T3 T T T
RH | I 1 I IMean | 1 I fMean I I IMean| I I IMean
_ Item i | i | |
] | |
il * 7S g 5‘ 6; 8.5 3 4 35 4 5 4.5 5 2 35

Plants investigated |
! | |

I 571 59 58 29 40 345 40, 66 53 43 28 355
Fruits investigated | ! 3

L |

| |

3 fi& 11N = 54% 55, 54.5 20 32 26 0 0 0 43 23 33

No. of deformed-fruits 1 i |

|

MEREESE (%) 947 932 940 690 80 745 O 0 O 100 100 100
% of deformed-fruits i i ‘ | | | ‘ ‘
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HF— » AEEMDER R ER SRR BEE » MESMA  FIERREBIEY » TH
AUIER SR » MHHERERRREERRE 100% o BINRAE 200 5 K 55 /K PTsR i
%> B—BPERFALWE » M-LBELRIRER » ATHERERK » FRAREERITR 15
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BRIZ PTRRIE R A ©
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AERRERINZZZ o

7
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Table 2. Control effect among different treatments

5T Treatment ’ it W R E= # it
IHH Item = ‘1 Borax Urea i CK

RS (B | 50l 50 50
Plants investigated

WA R (5D 1,446 1,490 1,700
Fruits investigated ;

HER R (ED \ 1 1,077 1,426
No. of deformed-fruits |

HEERRER (%) i 0.07 72.35 83.91
% of deformed-fruits 1

m#E=E/m

<

(—) EWBELRNEEE  RES WA RERETBEN  WREBRREHE2% » 3

TR B R ra e84 % ©
(=) FHEEA MR EMERE AL BIEREA » fRhgimaT 5 o
(=) (i HRBERINEERS L EWMEFRER » REHRABRWE -
m -~ BN

YA o FER S E ST R FIRMEEEE (Asparagus luttice) ~ FH{FRIETMEY
(Indicator plant) fFAMRAIEEFBRMEL= M RE—~>Z =-He

B— :
IER R E 2 M 40 x15x
Fig. 1.

Cells of deformed-fruit (40 x15x)
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HRE M 40x10x
Fig. 2.
Cells of normal-fruit (40x<10x)

Bz LERERWRARSNE

Table 3. Boron analysis of soil and leaf

\\\ E—%&:ﬁ ‘ g ’ N ‘ [ -
. Sample + . : E it 7 B £ & "
N o
AN B E| KEEWREE i g | fr MW R e = .
w4 RN Depth Hot Water (pH value) EPosition) Total Boron | Farmer| Fruit
No. ~, | (em) |extracted (ppm) | ‘P (ppm)
1 20 1.30 65 *® Ok 98.0 |
i : Leaf blade 1= % E
o - Normal
2 40 2.46 6.8 *E il 31.0 |
Petiole ‘
3 20 0.51 5.7 #E s 14.3
Leaf blade ¥ HTE IR
= |Diseased
4 40 0.58 6.3 ¥E il 1358
Petiole
5 20 0.34 6.7 ﬁf }-‘,;1 89.5 —_
Leaf blade | | (i)
5 ENormal
6 40 0.38 74 £ W 15 |
Petiole ,
7 20 0.31 71 #E )is 19.0
Leaf blade L= BRIE R
Diseased
8 40 034 . 7.6 E b7} 14.7
| Petiole
9 20 0.40 6.4 = B 38.8 | )
Leaf blade BETERL I\%Ermﬁ;l
10 40 0.26 6.7 #= W 22.0
: Petiole
11 20 0.26 5.1 3 13.3 | o
Leaf blade ZETER DfEZ{;fe\d
12 40 0.30 53 I i 16.0
Petiole
13 20 0.42 60 | ®E K 280 |
Leaf blade 2 s NIErrrEl
14 40 0.48 65 % 200
Petiole | ‘
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18 | 20! 0.58 6.9 Ao 22.0; T %
! ' | Leaf blade | ’ ki Normal
16 1 40 038 721 % 23.0
| | | Petiole
17 . » 021 75 % 25 |
; ’ l | Leaf blade BBk 2% NIEmfZ
18 | 40, 0.30; 780 E W 20.0
B P | ‘ | Petiole
I A& (Compost) 25.0
|

(PREFEERIA BRI + MRS MR ERBSH) -

R — B B B TR AT 2 B 2 B AR

Fig. 3. Lettuce grown in soils collected from diseased fields developed

typical boron deficiency symptoms

TR —ZHRFT 2B 2 BRINE Ik
Fig. 4.
Tomato grown soils collected from diseased fields

developed typical boron deficiency symptoms




49

#=H RIMER S 5 HE

Table 4. The mineral content of leaves from diseased and healthy Papaya trees

I\ %-—c H i
BB |0\ WP fﬁp;a'ﬁ%&%% W@ % W& | ;| 8 | &
I gl P Mg Cu | Fe | Zn B | Mn Na Al Ba
Source of sampled ﬁ 51(%) (%) (%) (%)|(ppm) |(ppm) |(ppm)|(ppm) (ppm)| (ppm) | (ppm) | (ppm)

2 .
| [ !
i | 34.11 13.87] 72.38 0.03  220.00 6.49
0.24;1.26/3.39| 1.11} 18.37,197.59, 29.19 1216/ 92.20 0.04] 220.00 417
Sample from | 0.26! 1.26| 3.98) 1.46, 15.83/190.13| 27.77, 17.05 138.31 0.058) 210.00 4.01

2
3
:1 4 10.28/2.17/2.95/1.10] 15.50|189.15] 30.97, 12.76| 91.89 0.04/ 180.00 3.42
5
6

1 10.24]2.36,2.50| 1. 18} 18.24/316.80

diseased trees 0.29| 1.47,3.29 117} 14.45 181.55| 30.27| 14.43]124.26 0.05; 190.00 3.77
0.24{1.95 3.27| 1.21| 185.98/185.88 31.36| 13.83 74.25 0.05] 210.00 3.39

Zyg 10.25]1.74/3.23/ 1.20| 16.39|210.18| 30.61} 14.01| 98.88 0.04| 201.66 4.20

0.27]1.01| 3.56| 1.37| 14.08 150.94l 34.32) 62.22| 99.04 0.03] 190.00 2.81
0.28/0.99) 3.78/ 1.28/ 20.07|183.67| 32.30| 51.92| 93.10 0.04| 230.00 3.65
0.25/ 1.07| 3.63| 1.14| 16.78167.86| 37.00, 32.95| 84.12 0.02) 180.00 3.08
0.26/ 1.07| 3.28/ 1.28| 17.34/197.10; 48.05| 63.56| 86.43 0.08; 220.00 371
0.25/0.98/ 3.25/ 1.19| 15.42/166.24] 27.66| 62.73| 135.03 0.03  180.00 2.62
0.28/0.94/3.41|1.29| 16.16/178.36| 70.31| 43.98/ 98.09 O.O4i 210.00 3.46
¥y 10.2611.011 3.49 1.25| 16.64{174.02) 41.60| 52.89| 99.33 0.04‘ 201.66] 3.38

1

Sample from

healthy trees

o o W NN

FERERERBRB ST ZEED
M — » =HE AR R MR IE R RAREATR » HEMRE) o MREE - RN AL HER
¥y HEBWEARREEREERE » BEBEB RN A) o TMNREED REROEGR D »
EL R SR BN LY B RAO O BB A BRI BB 1 IR B R A B IS bR R 0 W
MasE A Bk (Lignification) ™ » EHE (E—) » REREHEEHHSEREF AKE (Phenol)
HERE " BREATRAERMEESE (ERA) » PEETREESRE - BETEFT (BZ
B)  MERREMALE (BEC) » REEEZMOMAFTRER (E6)

=
Fig. BA. Cross—section of Papuya slem region Left: (A Pieces) healthy plant
Right: (5 Pieces) diseased plant
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7E 81 0.25% Borax fRZzfEaR
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Fig. 5. B. Internal and external appearance of normal
fruits (left column) and deformed fruits (right

column)

B2 > C @ ARINRE BRINT0 R 2L
Fig. 5. C. The early stage of deformed—fruit disease, note the
secretion of milky latex on affected fruits.

&6 GRANFE 2R

Fig. 6. The late stage of deformed-fruit disease, note

the roughness and deformity of the affected fruits.
HiZe= ~ 340



(1) LHEEE 40cm BEHAKBEME SR 20cm JREGE » LATAE LE LR SRBET KA
TIgLEBE » & LR HERMFELBE LK
(2) ERTFWHEEE—RIEERTEERS
(3) pH (&% » UH 8BS B A BRINE 2 51 o
(4) $EREWZER » IMHESREE 20 ppm DL > TERTEA SRR » JFT SRR 20
ppm [Rf » AP A GRABEE o
EF > 50
(1) AINZER AT & & ETRE » BRI EERTE » SETEREES BRI 2
(2) EEEEREREER G4 BTRE » UMSEZ2REREE » BRkZWRGRTER
20 pom, (REEELRRIEEE 32ppm DUk » K= IIREREDE ©
A RBE WFREREXRERERR
B - — R AT Tek B » BB TR IR (R A BRARAT 5 (e » BRI G HIRESREABRZ - (1L
MR 2 F o (AR MR J7 ik R B AT TE » BRI EE(T A RS » HURE RN T ©
F£ A~ AN E & R 3 I B B R b PR AR I BRI E S22

Table. 5. Control of deformed—fruit dis ease of papaya by foliar spray and soil apply

&
o

(- . =y g5 EL g OB | e e
wrk | A B | SR | numfw | dnm | FREREC) R BULP RS iy
Meth. ! Time No. of Plant investig— |deformed-| deformed ‘e
applied | Dosage applied treat- treated ated fruits fruits Toxicity

: | ment | _ o
1 \
4 T B oo o | o | 4
e Ak
0.25% 2 A 2 30 1155.0 0 0
No
o 3 A 3] 25 ! 916.0 0 0
- = |
HoOZ SRS Y N U - :
@ 1 B 1 29 1011.7‘ o | 0 )
‘ i3
0.5% 2 B 2 22 1019.0 0 0
g No
3 | B3 « 820 0 | 0
” 1 c—1 23 883 0 L 0
i | | fi
1% 2 : C—2 25 931 0 0
*«; i . No
°© 3 ‘ C—3 20 732 0 0 i
] § ——— . ‘ ‘ B B
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Fig. 7. Toxicity occurred on the

yvoung leaf when foliar
spray with 0.25~29

boric acid solution
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AR EBIER » KA RIS - B REIE - JEEE 0. 25% Wiy (Borax) ik 0.5 A%
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DISCOVERY AND STUDY ON THE BORON
DEFICIENCY OF PAPAYA

By
D. N. Wang, K. L. Chang, and M. Chow

" An unknown diseasé was wide spread in papaya orchard -recently. Latex secretion
was found on the surface of fruits at first, and then many tumors were formed. The
whole area in the location including young seeds was turned into brown color. The fruits
after attacked lose their marketable value.

Boron deficiency was found after many investigations and experiments under JCRR
project and Chung-cheng Scientific Technology Foundation. Leaf samples collected from
‘papaya trees with deformed-fruits contained only about one-fourth concentration of boron
of the leaves from healthy trees. Tomato and Lettuce grown in soils collected from
diseased fields developed typical boron deficiency symptoms. The disease was controlled
by spraying leaves of diseased trees with 0.25% borax or 0.1% boric acid solution or by

applying 0.5% borax around a diseased trees. Results indicated that deformed-fruit disease

of papaya was caused by boron deficiency.

In the same time, we found that it is much easier to cause boron deficiency if
papaya trees are planted in the sandy soil during the dry season. Boron in sandy soil
is easy to wash off after rainning but is not easy to be absorbed by plant when soil is

dry. Therefore, regular irrigation and appllCaUOl‘l of borax is necessary in papaya orchard,

This research was financed in part by grant of JCRR and Chung cheng Scientific Technology

Foundation.
1. Serial No. 731.
2. Horticulturist, Feng-Shan Tropical Horticultural Experiment Station. TARI.
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AR BGELS TS TR
wH A F H-mF R

WE AEHREARRE LS  RERRZWEE M Amitus hesperidum  Silvestri

(Platygasteridae) &0 BN ERTE/NME Prospaltella smithi Silvestri (Aphe—
linidae) » FE7RFIBETR 1 2 ML REIRL » L AR /I 2 AR 4% 10K B 25 7k 2336 ~80%
BB REE3E25~53% » % MIGDT RS EE24~53% » R I BG A MRS 2
~18% o Frp LU ZRE NG 53 iR BE » 13 B B IREEAL BB VMt RSB BB 2 0 » L
fit B A R 0 (i D D ZB N » BOR BB o M EIE - HEZ HMES R HEE R E —8 4
* BRRE o SIRINAELE A EYT MU B - ZIHLS » WLLEREADIKBAY o

i =

F 4% 040 Bk Aleurocanthus spini ferus Quaintance & Baker[R SEBEHE A EEH > (HY
ST A BRI R R > R - HREAM SRR REE  PEHEE B
AL BRI (W MBFIRIERBLIR BB AT 2 ZHME o fEE1968E BB Kk
=8 LA ER NS Amitus hesperidum  Silvestri (Platygasteridae) BfHE KK » £
W FEE AANEE RAME SR 2 S R b » FERS w388 o

R BB RAEESE CREMSESR  FERTTESKES R HESHARES LY »
BRI ~ B9 0 ~ BRIRRENEE ~ AR ~ iEg ~ 2000~ JEE - HRGE - B -~ HIR » SEMZ 55
KMauritius BrpRWZFEHIN Jamaica o FERLBHIE » BB - 3 (FTREBSE) Kk
Mg o MAFIRMEBR F. Silvestri 0 0 1925 F G HARHAE » ERERM R ED BEN 7%
/N Prospaltella smithi Silvestri~ 54 /Mg P. ishii Silvestri (Aphelinidae) B 72/
et fE A. h. var. varipes Silvestri XK » ) R G R R 32 0 Z2 35 /N B B AR BB 15 h 3 22 »
JER BT o LA#19324 Sawada, E., Ikeda, N. % Tanaka, K. @, 1934% Kuwana, I. @
Kabura, T. @ fEfg#EG > HEEFL -

EES}; » 19355 Peterson, Jr. C. D. © R FEHRAN FE/NEBRRB 2 Prospaltella clyp
ealis Silvestri, P. opulenta Silvestri s ¥3Z2E/ Nk} Ereimocerus serius Silvestri LHES
Bh G BB BB RIRD 2 0 HE RN BN BB B R NG TR D) » F A E5E80~95% 5 KLIG T
NEFRBHE o WBEBEET Nakano KA SERERE » BB NEREEZE LR » BHiaks
Z Ak E o

Gerling 1969V f£4: Silvestri #R$E Erctmocerus serius Silvestri AR » XG5 E=4E »
HApEER/NE E. silvestri Gerling $RHRBEMN » SERBHS W2 F LB EMEILENE -

B IS 4 2T 8 Hh KRR IRBE M RS B AT 2K » IR B8k 70 1 BN RTE M 2 40 73 BNk ~ ¥ 23

RABRRPRERERE B GHICHE » #ikat -
LABRMERRATET 325
2. B BT ZEEEE B ~ DEER - BIE -
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AN~ BEFC/ NG RTREFE AR R INE 3 i 0 EFEEE (E AERBS i R RIS T R e B
WIS ERIORE ¢ MRBE  WEBRE  BIlE > HESRISE R SR £ BKE -

MR %

SRR PRSI GE R S RE D B A E R 2 R R L > MR R A 0 RIRFERE
RS R A 2 S R E g — K » RISSEERRE I RF L2 ER BT BRZEER
H R TG EL O R R A AN ML IURE - ERETEZ RN B EE SR
ARz e  BERTESRARAEZ RIERE - LA & 25N - #BRIEREEIEN
Wik > SR ABBEEEERN B ERMA R ERERZ - R ABE K WSS
TS E R A > MBI A > (RAFRER FAE o

ORI B 2 AN BBRE BB BB NG - BRI s N > A FCR/NME
R E/NE o JEARTETL

Fi7 15 2 19y 2 S/ T B/ MR FRT0 %6 B K PR A 01 T RBRGIL R AR 0 BB & R 5 Al Hoyer's
medium BEH A RARF EARIFZ ©

kiR

AR R B (AR o SRR RN S E Y S
T
(=) #HEB ) (EER12AB)

R ERME - HERS SR BAREEE  BEY - B LELRET  EEME > MERHE—
B LUVE > WRAER  BRIFIBESSES=AT  AIAKRBARH - BAWEER  WEEERE
1~ .2 RMEE 2 » — (A » —QIFRE » MM/ BEIRZ - R4 ~ 5 MEEETZ 0 > AR
Bk » EEEDMI/N ; MEEREAG 0 55 1 ~ 2 RMEETMIR 03 ~ 40 5 SHREIET R K ~ HAD » A=A
s WEE S ~ 4 > 5 EHEETZ R EIRAR Y WM ERHET RS » 56 2 250 5 IMHEAT 2 Sevn & B —
HEZMTRE L ~ SMEHEE—ERLE 2 i AR » HBABKERSHE -

R R R o IR > (AR BN IR I  EEIAFTZEES » 1
W 5 IE IR 12 77 EEERERL 5 R B » R R RIRREET 2R » FPHIBEZRE » 2B »
AR X - 28k AFSME - IR IEERE 2 e i fE = > rp i RICEIBET 33 » 8 5 & K
T HETRE . WEE 2 ~ 3 MBET 2R 5 HERZ 5 A BHETRE o TP B IER AT
BTG 2 IR  EE R G SR IR  RBEA B 2 1 MEREESEHEE  RER
E °

JEEREIHEE o 5 1 NEEVE ~ BT ~ BRI 5 58 2 BRETROR REER 2 —42 » AF9E » HER
%345 6MEEE » IR > EIVERE LR 25 5 HE SR o f8R0.7ORE -

HERY ARTAERFEERENEERIME  FER Aleurocanthus citriperdus ° 4t
EREENAHMEEN 2EE  HEHE Aleurocanthus » BAn%S A. citriperdus, A.
spiniferus K A. woglumi L i EEEA A PATIAE o REBEINR KR BEER R EINE AL
73 HREIB1I~13F » ~EN BN MBR T —EHEBHA  ARRE - §i¥ B AILBE T FE -
052 NE L ILE EETE - 28 - Tk B R AT T o

4 A. h. varipes Silvestri FERKPENIR R =4 (FiWEEERBD R HEEER
Higg > BRPVEHS 0 H %5 Aleurocanthus inceratus ©
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(=) #EHRNE @Rr12C-D)

B AR 6 > TR TR o 8 AR AN B 4 HEAT » KT MBI > IR IR A2 B R R
B o TR o IWERTIR 0 RTMRIEET R AT RARE IR 1 > 2 3 EEA AR
WEEREE 4~ 5 R 7 SIEEIE R ERE  ERGG  BEY - MTEE RS WEREZE T HEERERE
@ o

FEEBEZSEREESAT ; BRA AR ARKTEESN - BANER » REEH
R > 2 FMEETZ T A LS A 20 3 0 405 6 LIEHBER  BEZRER
HEZ = (LS AEEE > BEEK  #BAEEETORES 23~ 4 > 6HEERR=
R 5% 5 WE A M ERMEREES -

FOER 4 2547 2 AR » R BEA o MERRAIE B ESAR  MENEE o £ ZHE
BT 8 1HETRE » BEAEEEZ S ER - IEREZETEINE » T RE 1 AR A
¥ o R L AR 3 ~ 4 Bl —iE > BEEE - BER > REREER  BHREZA
HRE-

MBS 9 EE A FREDA » EIEE  THERNNER - #BR 0.84E -

Hega 2 BREARE » WIRALE > AL REENHE - H4 5 6 ZHETIA » 95
%12 3SHEHR—AAMRE ; BBS2 5 HER - 5 6 MEMEH [ o RIMER > R
ARIEY > RREE  DBEY - 358 8 ek

EBE | ABIESW 2B ER Aleurocanthus woglumi > FEAE—INRRIMEES 1 In%h i
B EEAM BT T UEEEE2RARESA @ K—FHRER . KAF6E
15~30K o ¥ 3/ NMERMLILBIRETE

() HEB/ERENEEH AL BN B EREY

EAE (1974) <R » NIRRT EER— 3Kk LR A2 i RE - 2 WHRE K
JL135K » LB BRML A R I AR EIE EB R RIB i 2 BB 7 A 13A R22HAE=K > ER
SN10A 6 BRI1A26HAE=K » 2 E#MGLN 8 A28H ~ 107 9 HRILA2THRAE=X © 4
BRAERLRIIENT o

£1  HHERORBS&RE DRI GETEREE

Table 1. Surveys of Aleurocanthus spiniferus Parasitized by Amitus-
hesperidum & Prospaltella smithi, Taiwan, 1974.

mEwk | WEAR | AEER mm&&1@mﬁ§t{f§¢mm&}%}ém
Surveyed Surveyed ‘ No. of 1eaves No. of & No. of No. of Percentage
i ‘ insects | healthy parasitized .. of
localities date i observed i observed ‘ pupae pupae Parasitism
EAE 1. | 6A2H | 3l 166 100 66 | 40
June 20 |
Taipei , I
Kungkuan 7H3H 30 319 199 -120 - 374
July 3 | g T
7R17R | 25 191 103 88 46
July 17
7R3 32 276 76 200 | 7
July 31 ! SRTEI
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| [ \
8 A14H 42 1 682 157 | 505 77
Aug. 14 ‘ \
|
8 F28H 35 “ 398 | 91 307 77
Aug.28 | ‘ ‘
|
9 B11H 33 - 419 | 215 264 55
Sept.11 | :
9 H26H 39 209 | 34 175 80
Sept.26 :
108 9H 14 215 139 85 36
Oct. 9 }
10922H 30 181 | 89 90 50
Oct. 22 ‘
11A6H 19 178 [ 75 103 58
NOV. 6 i
115200 6 57 | 20 37 65
Nov. 20 .
12H 4 H 21 200 ! 124 76 35
Dec. 4 i
|
2. D EREREESE - B » FEIEGEER
=rEREy; 3. 7H13H 32 ! 303 214 71 25
July 13 ;
Taipei , \
Shihpikeng 7 H22H 33 | 299 90 103 53
_July 22 I - a
WEEH 4. | 108160 119 1,395 1,067 329 24
Oct. 16
Miaoli
Cholun 11H26H 82 614 284 330 53
Nov. 26
%ML 5. | 8 H28H 18 153 143 10 2
Aug.28 .
Chiayi
Meishan 10690 46 608 572 36 6
Oct. 9
11827H 110 697 549 148 18
Nov. 27

1.BAFE (1974 #kEAZEH Without chemical control since 1974.
2. B EREAE N - BRAE - fFIEEE -
Stopping Survey because of removing citrus plants for building house o
3. H1967F 1974\ F R B RIZEHIBA 1A -
Chemical control with painting method since 1967 until 1974.
4.B1973 £#£K%E o Outbroken since 1973 o
S.AERAZE o Outbroken 5 years ago.

Bl ERH SR RO 2B/ NG RN BE DT FERBERSILEERERER  EETH
SEEIBH AR F36~80% (13K) » BEEFE25~53% (2K) » BERKE 2 ~18% (3K) » LK
HE24~53% (2K) > BILFT AR 2 B/ NE R B METE MRS R R E R » EFERBRERE
(EHES » A RIHE24% L L > B H KRR » S RNENRETG I N ERE » 7288
SRR - (E MR TR T - ARME [ SRR INERE TR B HEZBREAE
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T 1 8k 3 I % B PR s

(H) HBBNERKERFNEESHILR

18 4 SR A A AR BRI 5 B B 7B AL B B ~ RS KR IR AL — AR » T RERW &
B > A NGTEE AT S B o 7R 150ARERZEILAER W R AR »
TR ERE NER T4 K RS D 3B/ B BN R 1 - B B NE S S o B
AT B BN S E ) B M AR B o BRI S WHER N B I BRI R HE D S N IE » RTE 2.
5:1 (309:123) »#%¥/2:1 (112:58) -

#

1. FAMENRERZ TERERCMERAE %Wﬁ"ﬁc@lﬂfﬁ%éﬁ@ﬁ ’ g?&ﬁ f& - J
W78 BN A TN o BT RERE - IR RERE D

2. MBTINEIHBEMEFERFENFE AR BRCEIEHZT - m&%w:wma#
B BT TR NG 5 (5 B {RL7EEEAL S B SO S AR L IR T RE AR A 15 T i RIS it % 1
MRS B R ik » MEHMERES » R o

3. Af‘éﬁﬂﬁu%‘t%h*ﬁ*"%ﬁfﬁz R FRESEIRS » S EIBEEE > (R  JRE IS ER N
£ BERETHENRE/ MR BHE/ NESH DI EBRBB IR HRHRmS (PR3t
Jﬂ%@ﬂ%{"ﬁz/z@ °

4, WHBE/ERNBE NERE ARG R  ERBER - XFAERN A inceratus
B A. woglumi —f& » W E3EFVEMB AR MR o FFF L RENE - IR BB R AU L2
PR R o TERR AR B R AU E S o CIERESE

2E XM
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Chalcidae) parassite di Aleurocanthus (Aleyrodidae), Eos. 2:179-189, 4 figs.
11. Silvestri, F. 1927 Contribuzonone alla coscenza degh Aleurodidae (Insecta: Hemiptera) Uient su

Citrus in Extremo Orient e dei loro parassit, Boll. Lab. Zool. Portici 21:1-60, 34 figs.

INTEGRATED CONTROL OF CITRUS SPINY WHITE
FLY, ALEUROCANTHUS SPINIFERUS,
QUAINTANCE & BAKER (HOMOPTERA:

ALEYRODIDAE)

by
Hsiu-Chen Lin, Hsiu~liang Wei and Chia-Chu Tao

Summary

The recorded parasite Amitus hesperidum Silvestri (Hymenoptera: Platygasteridae)
and newly recorded parasite Prospaltella smithi Silvestri (Hymenoptera: Aphelinidae)
of citrus spiny white fly Aleurocanthus spiniferus Quaintance & Baker (Hemiptera:
Aleyrodidae) have been observed in*different citrus groves distributed on west coast ‘of
Taiwan. It showed that the parasitism of both parasites in without chemical control grove
was 36-80% from June-December, 25-53% in integrated control grove with '109% “azodrin
painting on the bases of main branches circled as broadth as 3 times of their diameters
in July in Northern part, 24-53% in adoptable 'chemical control grove by spraying in
October & November in Mipdle part & 2-18% in over chemical control grove by spraying
in August, October & November in Southern part respectively. Amtius hesperidum seemed
to be most active in each grove. However, Prospaltella smithi was most abundant in
intergrated control grove with painting method. Females of both species were double or
more than males. Carefull selection of insecticide, proper time of application, etc. could
be achieved in integrated control of citrus spiny white fly and other citrus insect pests

too.
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C. IRERTE /MR D. MEE/ AL -

Explanation of Plate

A. Adult female of Amitus hesperidum Silvestri, dorsal view.

B. Exit hole of Amitus hesperidum Silvestri on its host pupal caseg
C. Adult female of Prospaltella smithi Silvestri, dorsal view.

D. Exit hole of Prospaltella smithi Silvestri on its pupal case.
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BOW F?

BE IR ERREwE RESTRSE D EETERE AR KHE Y RS RELEE+ ;
BREE > FERETHRERRAERETE » HOHKEE > BIZ - FEHYRERER » &HEHa §
FEEER BT > HEEER YR RS ROR 5 R B SRR R ;
SR EREMIG RN o FEHEUBE AR L85  FERMA T F EMARKR M E |
BERAL o FREFFELUEDHEE » BUFSRARERELBLASEET T » FEHEREN T £k g
O LM E AT BRI RAATY - LRI AT R R E RS B R R - 3
HETERERBEENRTES » EET LKA 55N Dendrocerus (Ceraphronidae), |
Asaphes (Pteromalidae), Coruna (Pt.), Pachyneuron (Pt.) F Euneura (Pt.) ; HRZE4 i
Charips (Cynipidae), Alloxys (Cyn.) K Aphidencyrtus (Encyrtidae) » BN EMEE ;
s REFLERE ~ NTTRAYA AR FIEG - B - B IHCE ERAYIE o H B s %
RINES o WSIREIF ormical), Lastus “3FRH FHA ERAEINTES » BUEWHR LA RIS $
A 9 REEIEIE T « REAYHR S » R KB~ ISR RAE EEET » 7RIl g
R MLl MRS s LEEEEENEESREHS > URREEMARERNES §
BT B E FEAIERERH » FTAREPRFE RIREISR T R o RIERTFINRR PS8 > His %
' B EREREIMTEINAMERE o ‘
FHEW BRI TFE ST EWEIE » WaE Ry B0l S+ R o Y LUE R+ (

HIE  FIREMECEKS » CRI8/ DR » BEE 22°C » MR HERTREOETET » HRIRN & Q
AERAR R o FERBEENREARERE » A EEMTB2EY 2 IR » HHIE Tk g
£ BEER (5°C) FREFERA o FARERTHEEAKRA » BRER5 S ﬂﬁﬁflﬁ?’% {
KEAR BRI » BRI AR EBMFRMNEE  EERBEF AR LTI E » BHRIS TS
BRAFRITECEE » (i BRTE R o

b2

HRADHE > BEFEAREE » GAEIEIEWERE » ERRFYEEORE - ZEIE
R EVEDS i E BRG] - T E SRR AR > TR RTE R W5 » RMBGERAE N 5
BACBERF R TE - GREY o LWBiR BB A EHB AR EBRES » HIEERE BRI
Fo SiTERREESERZET » DARGTREIIRY » ERFIRESRET o ASHELULER »
AR ERFET 0B 8 o B e AR AP BB R LB » 5% AR 7E B ABRE%IE
57 » AW RE AATEIE ST > REEFBs 6 LIE o

RS EEERY

WF f A7 AR W R WE R0 R R A AR W MR E IR » BIRREEB SN » RO W E

PR A B - ERHGIRIR &Y 7 XA TR R - R R BERROE S5 RE » TE
B R R EHRRES » bk (Myzus persicae) WEHEERETRMAMERBIER Carter

(1962) o EF BEREE SRR IR =L » BRI ERERTEEREEERNA -

APFRAT EREE R S &Y » Bkt -
LABRBERATHE L=, -
2. EWERERBITHLRIRE
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8k A 1 e B AR LA AR 27 L RE AR, > M 7 T bk 1 B O T T A 77 » R 5 7E4E
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» ERTRR NI SET AL A MY A T BB A KRR ) » T B R S BB G RN S
HEAFLE o RITAEGE D W97 R S 67 » S/ Me1E B R BRSBTS » A SR T S T
78 » SREEMBT R EIRE Ry 2% o

WREFZ  EXARFHREUE

WF A A M RO R B B > SR I R N R P o — MRS > IR ERO A Bt
AL 1 E R RM SR - TR S %/ MRt - "Bt B A B BT - B
LB BT ZEA AR - IRTG BR LAM B A RRE R % E ~ S £ > ERSAY SR A
% HERABERTAREMNELE - BIE « YRE RISIES » FEBTS » EYEERTS o

WEETTHE RIS > TERBLH RN » BEE AR EROAEENEE > @5 FEE
Ao BLUERMMAEE » SRIBANL 75-7-20a,  (L=1RHEH#5E » 75==1975% > 7=7 F » 20==201
v a=—RARGHERKELR) - REFISENERRZEY - BE 2GSt ERSEHY
C BEEFEEPURATZ B  LIRE R AR R AT S R o SRR REAN G T AL BT
ko HREAERBRSRERNT ¢

@ e S 5w o &

b I B . (Locality) I - Rearin 2 '
. 3 g

Lot Noj ‘ i |7___I aboratory Collector

Tﬁ%%f (Plant Host)

' $Ed o (Det. by)
W2+ ¢ (Aphid Host)

EEE © (Det. by)

EETE EE%E 0 (Det. by)

Primary parasites reared

ERAERFRT ( ) (Secondary parasites reared)

1. Charips sp. 1. Assoc. with
2. Aphidencyrtus sp. 2. Assoc. with
3. Asaphes sp. 3. Assoc. with
4 4
S 5

. Pachyneuron sp. . Assoc. with

. Other . Assoc. with

I EA T RERCH% ¢ (Aphid color description) H[i528% © (Field notes:)

 HERETR CR %RHZ IR

(Parasites reared at OF. %RH in glass vial carton plastic bag, other. )
BHaaA LRI EE = RERT AR RBEERET » §E4E MK SRR R E =
AR » M LR B R SRS A G PRTT o BR S RETT B NI NI Y » FIRRTERUE »
BRER IR - AT LRGESRIBIIZ L o B EMAE T » MBS LR T2 « 155 - s »
R B o TR o TR IR RS T > AKOH 10% rh B 3 ~ 5 /1NiF » (RBEFS A
ANTITE » B RN AP > FRBACH AL 2 /s » BRI LB (Hoyer medium) #5864
LEHN > BE 108X LRIBHY o WA RTRE BERE RSB 1 DaiEiinsy - o
WA TTER L - MERRHEE > B KOHZEMIE R 4 %A Sis ik » B B »
IR 5 RGBS BABMESHATRS o
FEMPIE T ER SRR TEERS -
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l%ﬁ@ﬁﬁﬁ
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EET E Ererd
S N
T LB - Bk ® |
' l—— olEE
% B = L E
x o z £
!m B b 1R &% % & # Tt :
2% Rk

W 553 2 A I B 1 B 4/ MO B 0 A 16954F Leuwenhoek Y Arcara Naturaedh E R FR#K Bk
PiF s 2P A B Z0 5 » 7 Linne A9 EAR S BN HIRIT S A LM N ERE > BAM&EG (ch-
neumon aphidum) > REEARBREEEE o WA AR FAZRELBI8F R 18344FH Nees
V. Esenbeck F7% » B NiF 82 E R A A TR DAY B R E RO FT THY » FITE Nees B9EAEK » 1
Y FRE » B 5 —E% Haliday (1833~1834) JREEF % BRI T s Ar AL 0 0% > 37 4 M ELEERT
ZHRBESS » RERAFRIEBE B - Forst (1862) Fl#lir £ #/8 » HROA K E o Marshall

(1899) EEBNIFME LM —3r » RWEEHERE S » $LULE - 519585 MackauerfiStaryfj
IHEF SN BE A > +ERE R BB SA A 5 08 o EINFH (1889~1906)
Ashmead % BakerZ® 2 3 # B+ gpfEi T bk » EARFEBEBEEMEE - R Gahan (19
11) %3 ET R4 o = Smith (1944) FREEHAIETRETEE - MAORER
EREHEEAEERBRE -

S R R A A e B R B2 th Ashmead  (1906) Fa#(—2k H A% » Gahan (1927)Fl8ZEH
PF 25 A e BUNEFTE o “RKERY » WS (1939~194D) RN (1946~1947) BAtARCHEIEH
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AREYEF 54 > thTakada (1965~1970) ¥ H A EE YU £ 25 45 14 3088 » % Ky Stary K Schlinger
(1968) AREFFEFFuMTMFAEN » AEEE - HR > ZELEER  BELAER » 4 EENEEA
HEF/HF

WFER S A FRELE MB R TEH » RIIRVSERER  EETREAWBEE - B1958F %
BN A6 FI BE B 3 B 00T 58 25 A e B 4 B AT FR T 1 » AR 4Bl A R — IR ) - & BRI ~ PR
BEUNBALA T A AR HIR A AN EE: » BMEBREM i ABFIB ~ HEEEE » RAFSRE
TR #AA A KA B SR KN o L7 BRRA R RRAY P16 4L REBA 9t i R A4 B 1A B Th LAk BB IR A ©
B UF E 2 Ah e FE A AL B A Bk » MEE Stary (1970) AYIFERZ5 A A 1pEs » B HUE AL BRYET
SFKL » B2 B R AR W Bh A TE R o

FH RIS 2 0 H — ORI SEIR R I SR AR e U BRI OE > ICBUEIREE - 5
B — M AE B sF A AE o X—Lb—FE— A= FEREERMMAREE » RSFEE SR
R REER A B R R Schlinger, Messenger & Van den Bosch #HKIgE » SE M AphidiusiF
BRAT AL ELHE VO T AR AR o S BRI A A BB E B I TIEABBEHIER o

BEEEVATERER

A Y LERMGEHER

(1) Aphidiusik

RBEBEISINME » HMEERA (5 TEA KRR £ DIF4AFE Aphidinae R REL
Macrosiphoninaef 3 o GBI UBIR B & Ay hZE—/ » RiIEET R RA AR NE » EIVER
T (E2m o BfapdrElng c AuRE2REE » BIHGE -

WRRAE(EY LSRR Aphidius gifuensis Ashmead (I 4) 4 #iBEZEALEE ~ BB
oM HIEERIOAERE6 A » FHL+FIERBRZE » Ry » EE - FiR - BHE -
S R A BkE (M yzus persicae) MBEHMBE » BAERML 3 » 4 RILARBEERENES
o HABMTREZRESEE  MERFEEYER L - ERUNBUREZRAMELZELEE B
AR 7 P B B BTR o RIS IV E ML » B EARYBREI T A 8 ~10K » s W E AN HEERR
W5 o b 7E H AR S EIE Aphis, Aulacorthum, MacrosiphumB M yzus % o HABEFA
PREFEO LSS 0 e~ AAEBE—AAAERNE 2,000 HINFHIRER S » AR L% R bk
s (BB A (558 (Lipaphis erysimi Kalt.) BEHEW (Aulacorthum solani) » IEAAYER
LA o (R AT - BIREMK - SRR 2R T+ 3520~20K -

Aphidius avenae Haliday Zpfilk3s ~ HARZEH » ¥4 RAREW T # Macrosiphum F
Sitobion » 1 3 % 5 AR LEEES » GARNP S IIE SR OZRMENEESH L

Aphidius salicis Haliday %R » 2L KMy Cavariella B » BEARLN4~5
HE > OB R » FLERWY Cavariella salicicola (Mats.) £B% > EREBEFZE (
Apium peteroselium) |- o EF MM LA LKL A RHEBEMETER (Umnbellaceae) Ha#H L » %
B BRRY R BAE S © Aphidius ervi HalidaylR Bl » % £ HiEIR A RHBYDF sk Ac yrthosi phon
% Macrosi phum » Bkl Star’y 19684 ' BH At 14148k Acyrthosiphon pisium (Harris) >
i RS 7RIS YA BERET (Stable  ecosystem) FREEE KAV IS8 0 o Aphidius transc-
apicus Telengasy (firp Bk K 248 » 3% Prunus fiiyty Hyalopterus RFIBHIIER » A8
HRB A RE R EREY LS4 Hyalopterus pruni (Fab.) » HRIEERETRF L %
EEE  BIIE H. Pruni @SOMEERT o EEEHEY » BRETBREEE (Phragmitis
comunis) BBE Prunus HENF L » RHRFERE » FAREEEE » 577 fem¥ GRS
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s fE BRI ETRE » AEM ~ R AMK R Aphidius transcapicus TelengaZy £ 1F
FREYELBE o T % AU ~ BEE SR EE A AR ERAR NI SARRE LT > 224 > 836
HHER o RLAET T S MEF A9 4 BRI o Aphidius 'absinthii Marshallf3 iz 7 » ZF ERIUK
a5 Macrosiphoniellaf+ » FREEHBUEHRIES L > & B RiTEFFH0E R BRI B9
ERE o

(2) Diaeretiellal

B —#%E Diaeretiella rapae M’Intosh. (flEg ) » izt R - HAERYI IR 2EE
o BIRIAL AR RN (Radius) R B#kIE (Metacarpus) » i s+ =61 » gEsa+o<H »
HARF IR Aphidiusii{] o %4 BANT Rz 2B 6 > BONRISA ERE » (BARBRBRFESR
% Brevicoryne brassicae (Linn.) RIiE%G (Lipaphis erysimi Kalt.) » (Bt 3EHZ 4Lk
BF (Myzus persicae Sulzer) » FigEtE RERMABIE » EamMEL LI 5 ~ 6 A+
FIERHRE ABRTERZE LR34 - RE AR ARE - Biin LEFIHAYEE -

(3) Ephedrusi%

ABH LGS GRS > EBEHERERE  HEEERY AphidinacR K& Macrosiph-
oninae » R AMEIEY o MBI REE » MIRBHECII ) B4 » I — BT A IR
ZIR o EDVEERTE (NE17) © FABHLTSRTZR2EE -

W RREW L9 E Ephedrus robustus Liu (fnlEl 1) » BEEENEE » 3~ 5 AHER
o2 FEREIEE AR TENF (Aphis spiraecola Patch) K EXIE LAYEE (Longiunguis saccha-
ris (Zehn.) » {BAREREEESRIRTE L o — M EEMSERE A o Ephedrus persicae Froggatt

(@ 3) » HifiZitR » KEEREEEEEE » RAREUTFIEREERRE EFEMT (
Myzus persicae) BE¥EE » LERBAERRTE » EARBUIMATE » ERAFTS » Tl
e EH o Ephedrus plagiator (Nees) (JfE 2) » iR » F=EER Acyrthosiphon,
Dactynotus, Hyalopterus, Macrosi phum¥;, Myzus“s@ita » ZEA0Em A MEEESE EH
LB B (Dactynotus formosanus (Takah. ) B4 o

(4) Lipolexisi%

SRR » RE RS B RRRE ~ AN - 1%~ IEBREEY 0 FERR Aphis,
Longiunguis, Toxopterak faiTBAIIT & T REHRF 7L » MBI LLERS/MOTE 1.5mmZER » fBEFERE

s [¥fk (Radius) Rz (Metacarpus) 17 » H AL » EINERMOBAER » A TE
g BEWEZEA (NE2D o #FA RN SR2REE » FREMEBHN o Lipolexis scute-
llaris Mackauer (fn[E]5) B Lipolexis gracilis Forster (N[E 6) ZBERIVEEILLL » MK E
JEERE — B R BT  HEEA RIIEH RS B B IEN IE S Iy » BURTBBTESE - BB T »
HEFEBEDFETRURRE -

(5) Lysiphlebus %

ABHFEGS 2R » REFREE Lysiphlebus japonica Ashmead(#if#9 ) » 5 RN HE
FEEEMIE o QNGB ~ HOARRZEHE o RN EIE ~ RERME L » MBI Aphidiusiil » v ki
SBAL o RUMRRET A REEN N7 B Z8E o W ABMIT iR B LI 0 S5 LI Aphis, Longiunguis,
Toxoptera KM HBEE » BAEBIES ~6 A » F4 B (Longiunguis saccharis
(Zehn.) » 2GWF (Aphis craccivora Koch) ¥ i3if (Toxoptera odinae (ven der Goot)
8% —RALEBES -

(6) Praonik

RBEEGES BN ~ MR EEW o 285846 » Praon orientale Stary & Schlinger

% Praon dorsale (Haliday) » % RNEER &ML o HEBRAIBIKEUE phedrusit s Herh g ik
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(Interradial veins) Bk » §iHIEETH » NEERH— GV ICHLE » FEOVEHNG Ll > ELREBAD o
BREMBRERZEG  BENERET » BHEVREMERYFEL o P. orientale Stary &
Schlinger FAEE+AZRERFM » RREBE L4 Ductynotus formosanus (Takah.) &
Hyperomyzus lactucae Linn. 5% » {EELBEEST: » F45KE » AIBEREXR © P. dorsale

(Haliday) & B%H4:44tF Indomegoura indica (ven der Goot) k43 Uromelan
gobonis (Mats.) o &§Tufsh R HAAMATHEAER » mILEGE » FABNI MRz — MBI & &
N

(7 Trioxysi
KBE AW R » KB IE —8E » BRI - RIE - BIE - BERIHEEY - B
BB T BRI E eIk (Radius) R E@kNk (Metacarpus ) 5t IS IRER R E —
Hh iRk LA R R EAEIS (Prong) o FABRYE SRR 2IRBE
RN L EEE Trioxys communis Gahan (MEI4) - 5t B AR ZESE » EEETEM
i (Aphis gossypii Glover) » Zrt:ieFR LR E T A% EMMMIERF L ERENE

s ARIEFTH - EEGHEL ERERY) » FEORNTERTEZMZRRARBIT c Trioxys tor-
optera Takadafy i H AR 2 » SN - AphisE Toxoptera W& » RELILERRE B
# 8 o Trioxys struma Gahan (QUE7) > ZELE {%%ﬁgﬁﬁg% Sinomegoura citricola

(van der Goot) K /& Toxoptera aurantii (Boyer D. F.) srgfLUEZEKK REREEIE
% o Trioxys (B.) carinatus Stary & Schlinger Z# ¢ » 3 ~ 4 AMIEEA » FEFEEEYG
#Marosi phum rubi formosanas Takah. o Trioxys confucius Mackauver f#73{fi HA ~ Z#
RE# (KRR o BAEBEAEEGE L EEYEEEITH Greenidea s FREFEES »
REAWMEETEERR -

(B) BBEMGBFEERTTHMER
AEFEGSREEY  EEMFREEN=S+aEES » RTBRERRES - FEBEETHE
TR - N FREERER » FREA » BUEN G T RETEENBRIIRHERE -

List of Aphids and Their Parasites in Taiwan

APHIDINAE PARASITES
Acyrthosi phon pisum (Harris) * Aphidius ervi Haliday
Ephedrus (E.) plagiator (Nees)
Trioxys sp.
Aphis craccivora Koch Lipolexis gracilis Forster

Lipolexis scutellaris Mackauer
Lysiphlebus japonica (Ashmead)

=

Aphis glvcines Mats. Lipolexis gracilis Forster
Trioxys (B.) communis Gahan

Aphis gossypii Glover * Aphelinus mali (Haldeman)
E phedrus (E.) persicae Froggatt?
Ephedrus (E.) plagiator (Nees)
Lipolexis gracilis Forster

* [ ysiphlebus japonica (Ashmead)

* Trioxys (B.) communis Gahan
Trioxys (B) indicus Subba Rao & Sharma

« = RA A =L HEMHE
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Aphis nerri Boyer * Aphelinus sp.

* Lipolexis gracilis Forster
Aphis pomi de Geer Aphelinus sp. ]

* Lysiphlebus japonica (Ashmead)
Aphis rumicis Linn. Ephedrus (E.) plagiator (Nees)

Lysiphlebus japonica (Ashmead)

Aphis smilaci foliae Takah. Trioxys (B.) smilicis n. sp. (in press)
Aphis spiraecola Patch Aphelinus sp.

Ephedrus (E.) persicae Froggatt
Ephedrus (E.) plagiator (Nees)
* Ephedrus (E.) robustus Liu
* Lipolexis gracilis Forster
Lipolexis scutellaris Mackauer
Lysiphlebus japonica (Ashmead)
Trioxys sp.

Aulacorthum nipponicum (Essig & Aphidius amamioshimensis Takada
Kuwana)

Brachycolus heraclei Takah. Lipolexis scutellaris Mackauer
Brachysiphoniella graminis Takah. Ephedrus (E.) plagiator (Nees)
Brevicoryne brassicae (Linn.) * Diaeretiella rapae (M’Intosh)

Ephedrus (E.) persicae Froggatt
Cawvariella araliae Takah. Aphelinus sp.

* Aphidius salicis Haliday
Ephedrus (E.) plagiator (Nees)
Lipolexis scutellaris Mackauer

Cavariella salicicola (Mats.) Aphelinus sp.
* Aphidius salicis Haliday
Ephedrus sp.

Capitophorus sp. Aphidius gifuensis Ashmead ?

Dactynotus formosanus (Takah.) . Ap}llzeéinus s%)
Ephedrus (E.) plagiator (Nees)
* Praon dorsale (Haliday)

Hyalopterus pruni (Fabricius) * Aphidius transcaspicus Telenga
Ephedrus (E.) plagiator (Nees)
Ephedrus orientalis Stary & Schlinger

Hyperomyzus lactucae Linn. Ephedrus (E.) plagiator (Nees)
* Praon orientale Stary & Schlinger

Indomegoura indica (van der Goot) * Praon dorsale (Haliday)

Lipaphis erysimi (Kalt.) Aphidius gifuensis Ashmead
Diaeretiella rapae (M’Intosh)
Ephedrus (E.) persicae Froggatt
Ephedrus (E.) plagiator (Nees)

Longiunguis sacchari (Zehn.) Aphelinus sp.
Lipolexis gracilis Forster
* Lysiphlebus japonica (Ashmead)
* Ephedrus (E.) robustus Liu

Macromyzus woodwardiae (Takah.) Ephedrus (E.) plagiator (Nees)
Monoctonus (M.) woodwardiae Stary &

Schlinger
Macrosiphoniella formosartem- Aphidius absinthii Marshall
isiae Takah.
Macrosiphoniella yomogifoliae Aphidius absinthii Marshall

(Shinji)



Macrosi phoniella yomenae (Shinji)

Macrosi phum rosaeibarae Mats.

Macrosi phum rubi formosanum Takah

Myzus hemerocallidis Takah.

Myzus persicae Sulzer

Rhoﬁalosiphum maidis Fitch
Pentalonia nigronervosa Coquerel

Sinomegoura citricola (van der
Goot)

Toxoptera aurantii (Boyer D. F.)

Tozxoptera citricida (Kirkaldy)

Toxoptera odinae (van der Goot)
Uromelan gobonis (Mats.)

CALLIPTERINAE
Cranaphis formosanus (Takah.)
Myzocallis viridis Takah.

Myzocallis sp.
Shivaphis celti Des
GREENIDEINAE

Greenidea formosana Maki
Greenidea ficicola Takah.

LACHNIDAE
Cinara formosana Takah.
Cinara sp.
Tuberolachnus salignus Gmel.

Unilachnus sp.

*

Aphidius absinthii Marshall

Aphidius sp.
Ephedrus plagiator (Nees)

Trioxys (B.) carinatus Stary & Schlinger
Praon sp.

Aphelinus sp.

Aphidius gifuensis Ashmead
Diaeretiella rapae (M’Intosh)
Ephedrus (E.) persicae Froggatt
Ephedrus (E.) plagiator (Nees)
Lipolexis gracilis Forster

Aphelinus sp.
Lipolexis scutellaris Mackauer

Aphelinus sp.
Ephedrus plagiator (Nees)
Trioxys (B.) struma Gahan

Aphelinus sp.

Ephedrus plagiator (Nees)
Lipolexis gracilis Forster
Lipolexis scutellaris Mackauer
Lysiphlebus japonica Ashmead
Trioxys (B.) struma Gahan
Trioxys (B.) toxopterae Takada

Lipolexis scutellaris Mackauer

Ephedrus (E.) plagiator (Nees)
Lysiphlebus japonica (Ashmead)

Ephedrus (E.) plagiator (Nees)
Praon dorsale (Haliday)

Trioxys (T.) bambusa n. sp. (in press)

Ephedrus (E.) persicae Froggatt 9
Trioxys (T.) shivaphis Takada

Bioxys sp.
Trioxys (T.) shivaphis Takada

Archaphidius greenideae Stary & Schlinger
Trioxys (F.) confucius Mackauer

Archaphidius greenideae Stary & Schlinger

Trioxys (F.) confucius Mackauer

Pauesia unilachnus (Gahan)
Pauesia laticeps (Gahan)
Aphidius salignae Watanabe

Pauesia unilachnus (Gahan)

= BIRAR RS ERRER  HEETFS URTERERDAKETSE  AREA %R
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B 55 25 4 e 4 K

A & #

W R e e R AR » RN EBMNEY ) - AR » LY FEUE > REHBEE
WREESERNEESRT o MEERHENEET S EE S i RREERDIENEERT LK
e > (AEEEE BT RE AN E B L FRERTAE » MU THERED » H—RITa
EEAEGREREE  BAERE -

BRI B A MM S » MR » RANTE » LB AT ~ B S i gt — =
B — A BB o RERFIEE B R F 0B RED » ME AR AN BT BEN

s BAREES S A AR REME B K » DI Aphidius salicis Haliday FRFEMEIEEE LAY REN
#fCavariella salicicola (Mats.) » EIEEEZA FELARTHREBREFE (Apium  petero-
selium) HIMEHTER (Umbellaceae) #ffy L » A. salicis $hia t)inar it B RIURILT 2RSS -
RS L EBES LMWK o AEERRIEEE » PIEREE AV R O b o KR - A
KR IE R % LB R LA -

WF S PR EE LR T AL o fEE R L o BRI NBEEE > EREWE TR
> T R SRR B FEMAGRE BRI o

U £ 2 A W B A B AT 0 55 R DBREIT EIRSAIREGBTRERE HBRIBHEIFR T
+ B REE AL » Gl Aphidius gifuensis Ashmeadi% B R #ibhig & 0 A8 » DIRTIRAM
RIFBERAK LS LERAAER o MBS T LY Pavesia unilachni Gahanjig FEE]

s R EERAMENBESHELRS

® #& it
iof EA A B B T BRGR TR » SRR S - H AR - HEETE - BT RN
) BRCEAEAHTEE o BB EM ARy E » FERRLLEBRERNRY - AEEE
& i » (INEg /8 (South Beech, Nothofagus spp.) 5 {fiteFa3ErIvm & B S W ELZR K
s s PREEE R I R R A A e o L BRI P BRG K O i BRI © R
£ 50F B P AR E SR B A WA BLHE A AT Neuqueaphisti +ExiE » % 4:8% Psuedoephedrushi=
f& o IRIBERNIT B R T A MARHLARE (Heie, 1967) » LIIBF &M LGP BERZBN AL
(Ancient species) » BN AEREREER &R MEBRR S TR » BRAELREZEE - BRRABE
£ RRAM L » FA kSRR R EY S = ERRH - KBRS B BRSEN
St s T ERKE B (Nothofagus) » Neuqueaphis ¥Fai ¥, Psuedoephedrus ZEMT{THE
JETET » TR E B AR RS o BMWIBER Nothofagus BTjHE Sensoriaphis B
# %, Parephedrus #/EEmBERIE L INE IS ©
R B S A BB R A Ik (Myzus persicae) s Kl (Aphis
gossypii) » ¥IEWF (Aphis spiraecola) % » BEMFEREEEER YA o BN AR
Ay S A TR A R R B R R R TE AR AL TERIRAT  TRRE S
WF A RS SRR TS o TR % #E (Nutrition continueing) BT » MB4
K FIBE TS L (Bastop 1973) o BAEBRERAZE » EURREEFLENTNGE > §
o O o SRS E B SR o BF RS A R R B A £ MR A E AL - JLEIER
S EHGEREE o (AR —EEY L SET R E G —EE R AR ITRNTERE
BT > R RS A A o SAENET YN EERERTRTEHNERRFEER > f
fn : Aphidius gi fuensis Ashmead 3B %A +FTERHRSE LARER » 18I 7% 4 FHEAD A (R ZE8F -
(ERFAETTE ERYBEERT o
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© FHEWmE

WF R AT A RN TR > TOIRT SRR VE R R o BT R RS LR B PRV ERE D REERE
R HRRYREELT SN TT B RIS E R A & o FLIRIT S A e Sh £ RS P AR BE T AT s A o
B - AR B — 5 > A ERAUEEH RS %A R R Pk (Spencer 1926)
o B YRR A A I E AT S EOR IS (Adipose tissue) BYFRAL » BB HAIN_LK A BEIHEE o
AT IET £R ARG AR TR BBV A AR A TERR (Salt 1970) » (EAF R Sh & R ERO NG B ST R g
7 o HIMRZEN - IRl e R B R B R > T B S o S — IR b F g
BEFRERBOSERER » UMY EFE—RAET » S HBIATIE TR » mIMS o
FERFENRIE » HREBWFE > FEREFRIF LT 5 DIHBREFLE - KT 2250
KBRS R R - R MR N RIRARE S  FEURETRAEEERTS
EREFEEFFB~T2NEHFRERRS « TR » S5 ARAETBES EAUA R i
TR » PRI ATFESLULA PREF T SRMT 3 R b > TEREYR RIE T IR » BBLA SRR H -

D) HEEH

(1) FEFR Pl AENTHET LB HE A RIER TR 5 WAIRE » HkERER
FEEWITE > MAELRDHFEEET A IFERNGRTR - EFERERENECEEETY
ERAVEEFIY » M E BRI R Y T LT o (DBRENF R b o RS AR A T 8 0 E R
FHE  RIRA LB AR R » HRBAEEE SIS BT SRE L o MAERE » £E
ERRER » FERTMR > MM EINERAMSIETR » ENBLETRESEEEMNME » T ERHLEY
BT

(2) HFEHEE FHREEERTETRTERDE  RERNTREENTE  WRBRAEE - BT
RIME » LEGEBAILE » BHEMBRE » BB » hB THENEY » AHRESW Pheromo-
nes » BT R IGBREOLE » BinAcyrthosiphon pisumF Macrosi phum sanborni % ({&
ARBR) 5 (AR AWM Trioxys K4 %54 BIE BT 8 » DR A IEEREI% (Prong) &
RIBIBERT S » BEN - FWHRBEXEEBES » M ETREES S SR EINEIE » —RE4
&R E VB IRRIRELL - B R RXEHRIE » Uil Pauesia %4045 Cinara i ENE 0
I o AP AR e EE D RERIF ST R S AT KN 5 InLipolexisERREINN Aphisk Toxoptera
B SRR o % R ERAY R MR R A AR M DD E T R B R B REIEFIAY IR AL o WS B
— BRI RDBRARAR - Rai8K (Haemocytes) FRESNFKDHIEE » MK 40~50u EhY
T AGZER  DER MR ESE (Salt 1970) © FaA4 e IRg: H 51695 # 2 S Encapsulation
o BTN INEMBINT SR ILR » AN EAYBEITER (Fat acid) » JRRGERAYZIR » BEH
AEMEEDNRS » WRIVE TR —BRfL SaltfB2f5 Calyx > G HLEAMIE AU £ o JRISEARVERMR S »
R&%Eﬁ%ﬁﬁﬁﬁ%%é%%’?ﬁz’%%@%ﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁ%ﬁﬁ%g°

PEBASEEEARLEHEERT

TR REBA TS LGN BER » HRETRARRKETHEFEEBRENET » BER
FAEAROFES  BABMFTEE » (A5 R AR » JREE S 4EMBhiA By - HA
RPETEREFRTRS » WERTL » KHERT » B% > FENER » #ERERRAER
T5F o RERREDHIFRRT

(A) EfRFLE _

B R T R R Bl B 38 A > TER A AR A A K e E R A 4pid (Food
chain) i » RETEGFBRA LM% » DERATRERGLERS » HTHEYRE -
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BHEEWEEEECharips (Cynipidae), Alloxys (Cyn.) , Aphidencyrius (Encyrtidae),
Asaphes (Pteromalidae), Coruna (Pter. ) , Pachneuron (Pter. ) Euneura (Pter. )
Dendeocerus (Ceraphronidae) S H B » AETR% » (1 AR » BUBHAA AL 2 I %
B (s —) o AL NE B EIN R B SR A AL I SRR R B o 48 LB IR A e
REWNZE - BRSEERTEMZFAMHY > fdnT :

" Dendrocerus BRI ER A LM » HA ELIEE (Capsule) f35RYIE B 7 % B 4hk
BRE Y S » HEHE AN - PR R A O A0 A AR LRSS ~ TIAR ~ AU RC K HORAYNE o &k
AR A e A - R RE R ER RO E SO\ > MRIRAY S AR BRI RTIRE » MR A NE
iy a9 D. laticeps ([813) » D. carpenteri}} D. bicolor » +H# A:FEELIH IR (Aphidinae)

U B 2 2R e - tnAphidius, Ephedrus, Lysi phlebus, Praon}k;, Trioxys $BHY¥% c W LMW
5 R B 13 > DA HEIHAIAG » S LIRS > — B E S LS RO AR o SR

5 Ay T

BT BHEAHIAY KSR RIS 00 FE S BT Ol BSER R R AL - & 3 E = ks
g2 £ AREK o hEMBEFAEKES » WIIAEAK » B~ UHLIEL6ER (Spencer 1926) o

)

T

Aphidiid

S [ ] l _’, e
Asaphes Euncura 1‘
Pachyneuron Coruna F

v o>

Aphidencyrtus

i
|

— | Dendrocerus !*
I

lia— ~ WF i ~ B ERA AL N B A B R

Pteromalidaefh s i & 2 A e Ay fB 48 LR i Asa phes, Coruna, Euneurak}, Pachyne-
uron » B THE L — 1 o A ERE > —KITE Asaphesk;, Pachyneuronfi}Elx P. doraphis
16 B A ZEH A4 A s BRI sk Dora phis populilt > EIER U & B B B AL » Eunen~
raB R K iFmEL (Lachnidae) AYRFMEW N ANE o Coruna JRRAM IR (Lachnidae) LAsHAY
i EE L o Pachyneuron Hy BUSEERFTMERN A LLTE » i) P milsukuiiRETER %4
Wbt > AN ER SR (Encyrtids) B AFICAYR ((THBAAD P solitarium B4/
A (AVEBSE R IO PSRRI B K © 2 > Pachyneuron WyE{E » BiE 5 : (i
BEREA M ERENEARFEEREAER (Kamijo & Takada 1973) o —iifEy b3
Eé’qﬁﬁﬁfl. suspensus (JNE 19, -, P. mitsukuric (#1111 ) » K P. aphidis (i 13,
) o BEREKE RE9E C. clavatak P. solitarium > $H3EFMAE E. augarus i E. nawai o
i DA Asa phes americana 5] » #530~40 (Spencer 1926 J Orlov 1962) o

&R EES LG Charips, Alloxys Aphidencyrius S5 » Wif# EH Cynipid » #§
# B Encyrtid o BURREROA LRI » B UM AFREMAS - DIEERLE: Charips (Mol 15
Y s ERAAIF SEAE BRAEE o Alloxys (IlE 16. 2D BIRF Aphis ByEFERFAEME > 40
Lipolexis BT rioxys « Aphidencyrtus fJER % » i RIREWEIE A, aphidivorus (flE18.-
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) o FAENTERT RO AR o AEAETLL Chari psiE R0 » MR FETNRT » EENTMASH %
RN Shag o FHRMFEINVE N ER EAEFE AN SRS A » JhaFIME 577 MRS BBk
Shaa PR % LA A AR > BERIIY MES ERYEEMM o BE KL - Ll - TR - K
ERPC S BRI EY AL LIERT sz R R I o SR

B B &

WHEE ~ BfER R WA MABI R - AR LTS @ IBRE R e EF RN FARBY - 7
BE—ITMA o De Bech /4B A EHREMNERHAYLT » FTFIHIBEEZERE > AELEE B
ISR AR (RN i IBIRTEIT R E % TENERBEINNRE » B BEREE > fitn : For-
micalBis eI & B2 A Rs » GEWIL Aphidiusk, Trioxys?iE Il (Wellenstein 1957). Formica
e LB R Cinaralfi » HEEZES /A Pavesiat B4 » AIEFEIRAIFE T 5hkE] (Mason
1922) o BN H LM Lysi phiebus fabarum IAiEES Lasius nigerfAIRAGH » ISIRAVIT B N E
F A FEDN » TR DN o WSS LB AR M AT SRS » A AEM RIS EHF (Stary 1966) -
WSk B A e > FEIRA R 0 B2 EMBRRS » ATHENEREEENE - ' '

©) X@HF

VR RAEERS » InarAkE - B - RUfiC > BIE% > BURAVSAE » AEEREEH
TRy ARSI o B IEES K P ER AR R R £a LU AO/ N LR 85 > A FE SR R ALK > Hagen 1968 #]
EEERAEIVELT 8% AR 6k - BRI B REBEETE LENRF EOEEFM » BUFAE ~ b
BN - Bl > HiSG - RPN RISERIFA IR o 9 AR RSHRE £AYRE ) M KRR » &
BRI AR RBAE 17 FUHNE » HEER IS MA 4 (Superparasitism) HHKREEH EFEME
W (Stary 1969c) o /NEINER AN R RE > DI—HEHE BB — S ERtaE > > 5
FRTE 2 — 3 AT #R DD » FEUSI BUER R T R ZE e AT SR R T REAE DD o A UDREIT AR I — R R
o BETICAIREB TR ER A TEN B ERINEET - JLENEETE R BT 8% I AR o

TEWRER B ARRY » ARG H O REURESIFEVEFRE (AR EE SR » BRERRT
Rt ER AR B FAENDSBAE » —FRE » (AN EBZRER - DFARTBNE » SnepE 1
B G REAIT = 0 B o S REREMEOIEK » FAER UG R REGR AR RER 8 - 4T
ERAY R NG BT M RIRC SR » — IR B R B E e R R & o R ER - R
A » FEBEIREETK

TRERA » RB S MY &/ LG BRAYET « Grinnel A9 GG @ WEEYET 2 HRAE
RERIET » MEMELL  FAEMRTOF o B AR LR AERBERE DTN 4E R » BE
PR BE E A o Biia ERBREIARAABAER 1. FETRED » 2. 800%EK » 3. AR
SEEMENE » 4. FEHEER RS UL BA LRGSR N FH

D) HEE®

Vs A M 2 F Y A RRER TR » KES U RER LY EFRE » MEME
RYGZBERBEEEYE - MUEZWOMBET S » BFF  EH RV » MRS E AR EHE - i
BEBRHEF LR ERN) > BUSREMBESBIER BIRRE » BEMBET S 2L I ERRRTRY
TR EEREERGTRRARE - 05 BT B MBAEEER - REBERHRFIHbE
AFEMEETS » MRS » —BEES -SSR RIEENBYFE » MTHE Rl
FEEBBHBEED » ETERMARNKRETRES ~5HA » HRERFAHBNTRERK -
BT RS E ) TIRA EA9ET - P BT M8 £ A RBCRIE » A48 1A 101 B8 (R F 1 8 B2
REAYAAE » MERRESHEMNE L AR MF L5 IR B SR RBT s % » A
DIRERF I A R RUTERZ (E BB B ) - '
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(B) s&EF ‘
WF & A7 AL e ShEk AR R S AR > R AR R P R RIBE R > TETEIERR E #E Py
s RERE » BEEKW - I Aphidius gifuensis LRF 8 ~12K » L RFIS~20RKF 5B o PIZE
RABMEAEE » REBAVFH HHRUEK 10°CRF29% > 30°CIUS2.5K c HNBETREER &5t
Z o FAEBEERREBRAR » TEREN D&k P2 EE R EMRBIRIE A » L A, gifuensis 5 :
R 5~10°CRARI2ZNEE HIRT » MEHIIKIR - RBRFEEFTREG /I WP ERBRIEE » £R
{# 10°C T » BB TN » FEKRER - REBRRNET » BLETH o

PF R A A E N IE

F g A e 2R P TR AR TR » SRR T RO TR - InFYARER » FRER C I B
TEMESE o) o SBRAR A A BT Bl B T 8 A RSN, - IRRERA AR M BUH » MRS B Th4 » sF AL
e FI| F R R AN AR AR T A R ER o BB A A MRy AETER EETERR GG - ERNBIEEE » iy
HiE o HAMDKBSETRHBE » fIERA TR FANES A% - RITBTERETRIER
7 ERRBNERRERH SRR -

(A) FEEHRIE

(1) HFEWDERE PRFEEERFS > BEFEFEME  MEETZEAEFTTRNZTEL
PR T RBUE TIFRER » AZ BTN  OHE2FER  OBBER QKX NEEHE @
fhY R T R A A B R -

(2) kB XBATEFELE BERERBHEES  ARETERMYENS4ER (Van
Emden at 1969.) o —#&Effa4R » HAFEHEMATTELRTE » 40W s B=22 BIvT » #1556
THhHEMEYEHSBREFER (Mobile nitrogen) ¥EfsBIEH & » kT (Myzus persicae)
o

(3) 1 FEROLERBLRBRATEREL » SOGBEM LIRS REES » Bt »
DR+ I BB R - BUEBEF AR B RRUEINMNKE Baker 1957F89F 7 » fEEMT

- Stock Syglutgi:)nx(L f@Ii??‘nii% So%u?t{%?xl/ll

NaHP;. 2H,0 208.0 12,50

MgS0O;. 7TH;0 184.0 22.50

CaCl,. 6H,0 182.0 Y 400

(NH,) SO, 264.0 1.88

HER 15.00

KCl 149.0 10.00

Fe (EDTA) . 36.4 2.22

MEBITHE 2.22
MnSO;. 4H;0 e 112
CuSO,. 5H;0 1.2
ZnSOy4. TH:0 1.5

H,BO; 0.18
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HIERE AL ERIMA LI > TSR —KEREE  DRREE ey LR BN ESBIR
Al o

(4) K% WHEREKTHEREES > k58S LR TRIE » REEUEFEELE
WG Ik o JUTE AR BT — IR > AT PRI » BEEMSERELRATTRK (E2S - FEM
i EEEA R TEA Anon 1962 A9#4 ‘

(5) BHEESHE SRREFEHEYE  BFERREBENHBYRS » LHF MY AR
AEVASEESE - HERERN  [EXEHTAEVEREERE - FaERA R ERELE  —&
BEMLT RIS VI BRE  RIT R U BROER > SEREERE ;1 DDVP - B
% > (AR EASEIEE SR TR e S AT o '

B GHEAT

(1) BBaRARILEE FHRRAM/NES Maxillary stylets) JYRMERE & &4 % %
Wyt ¥ BR AR R T A o B T IR B R AR S 0 JLEAR B R SRR B o MR E I AR
R B SRR SEETRE S > REE AR MRE » (A THEMESE (Esophageal valve) £
WREIE o AT Fif Ay RIRIRE 2455 » KOS REARERBEBHHE - SRMUEEHERN
R RHE I - DB RS R G ML A R R R ERDHE » TRy
BB o WEFrERBEEBEBN

(2) B HH,ERNEERR » BAEREEY ST EGRTE - AR FBRES »
F@MREFERBERTES > mERREAR » XBEEEME (Wlrite 1946, Bonnemaison
1951, Bodenheimer and Swirski 1957, Mac Gillivary and Anderson 1964.) o 47 LI ARAR
IREE » 5 Hif SEET A e SE B RBARE K » BRI » ALFEFERNE - MFEREF
LIBE 22~25°C RGRERI2~ISNERE TR » A RER » i AR BRELEED -

(3) HWHEHE WHRBEEFNE  AMIE » RIS T » —ERERSR—RE 60~1002f »
B FEGR—  WRAR A LG o A LTRSS 2 R85 i (Normal  distribution) »
LM B F - REHE 9 KEAR » —\FEn BEA~UER » ATEBR a0k ELI0~11RE » — K
EEAEEWE10 o (Mac Gillivary and Anderson 1958)

(C) BRFERFMRAER
I EMEERS » MR ETR > R AR AE UBTEPE A4 0 0T R R DB
MBI '
(1) %iE AROEFEEN 2 ARE  ANREASERE » K/ 100x60x 5 8% » 8K
e TR (nEgd) o EEISAS A NERSEE nRKBIRERADRE S LY - BRLHEHE
BEFESER - £ LA 4O0W BHE > —F=5 o RTHESILIBEE R hZER A » RIS/ - |
[ 22°C » BIEC0~T0% B o BEEHIHY - B8R A ERFHHR » 7 A A=HRENEZE
s W FIE AR BEEE » B - B WK > IniEER » SRS RIRAET 6% - B ILIEERIFE
BERHET - BHAFTAR T ETRBRCEN/NEH » AEEMME > BEBaXEEA - 4%
BIEERRRIRIEHIL - WA E FAERRIEA - A/MERCHET (niE2s ) o~ FEBKES (o
B27.. ~FEMEERE 5 FENEELRBRKREGEEXARRTSTESE » kEZAFE
5°C B 10°C » S{RAFUF MR FAERTAL o NLREKM (IEZ8 ) ANEFAEER » /M
WHBA D BEIEME - R/MOL.5x 3.5 % » DR RGKEHn (NE28° ) ANERETARZEHH
B
(2) AEFHE HHEETERENRENDIBEHIENIEL  TEEEHE » EARR
BERS  BANES > EEHL - XE-EHRBREER - FEMREEFSER ERNEHE
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S NERIR R R R R RIS » BREMEETER » B/ERT AR — RIS —K > Hib
fy =g AT I sDDVP SiEHA Y » (1 5 R H TG I o KIOI12~26K M » EHERE 6 ~
T » BAEEERER YA 8 R E - RSB A TS o TS5 R R EE > FE S
BEFEEABEREEEY L ERIT RN ST ARSI IE L S T BRI RE R ITHL -
WA TER o BRI A D BITE o AEIT AT AR HEY RN EE SR TR ER o i
BEER0~30F » % L ATE4,000~6,000(F » HEs TSR RN BES ERATENAETH
P ZEPIIT M 180 1 1 2 M WA e B BRI R D A © SR R E I A BT 0 1
B THEERAEENEKGE » BRI — RIS LR o REIE RS R RBRRETS%ERE »
EUFEARITE » B8 B0 A B AR S A T > BRERIA » (AR 5°C iR o

(3) FAEBRE BHREFESVREROBRTER » e RENTE S LKk BREG
FEEESH > —HR S AR 5K - BE /LR E M= I - FIBTANITER
SBEARS » UCEEB R 5°C IS TR » SR T HRE AR 5 Bk 2 (A3 TBML o TR E B
B AR BT 10°C BIE—KBENET » MENBIERELEK » Rk EHEE N
I o SO0 A A ORI » T OB £ A B SR R R S TR T » 30
W (RIE FTE B o

(4) BHREEWERR BN SER54E 0 R ENEREETSEETY » SEFY 2
BIREAERS © HRIGHERESEAME » £ FHK 2 ~ 3 21 > BEGAERMAR » £TREEG
RELEEEESTY - BRERER IR ASE  FERDLR KBS RBEEH » ERRhHE
B REEERERN  BRAETRAGARKE (NE2E 5 o NERTARGIEEE » FTREX
HREEE > LUK R K » B aiah BB BN - BIRAEE » B/ BIRMRE
ue ZEsR ch ML > AINEK AR R AR AE o SE B AV - FENOS LR RIS » (s RS
MBRELADREE ‘

REREHE AR > HEER S 0 TEBRUBREEAEED  £EERETHS B
S i LU R RN > R AR SR G IR L - SRR (SR AR E

BEREFE-
B

ARAPIER B EEL S AW HRIEFER » XEBREIRF BRI » BE %2
ZFEB MR B EREE R 0 S0 B R R MRS DR R Rt o

Summary

Aphidiids (Aphid parasites) are a group of important parasitoids for controlling aph-
ids. Through several years of invesfigation in this island, about forty species of aphidiids
were recorded and thh ecolog1cal notes for the further study.

The intent of thi }\{s to present a aphid parasite knowledge to the applied entomo-:
logist in this island working on aphid biological control. This paper included a general
discussion about the aphids in Taiwan, which consisted of th= introduction to the
usually occurring ‘parasites on the economic crops, a list of parasites and aphids
relationship, ecological bases (distribution, evolution, parasitism and behavior), regulating.
factors (hyperparasites, . ants, competitors, host migration and climatic factors) and

practical method for mass rearing.
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1. Ephedrus (E.) robustus Liu
3. Ephedrus (E.) persicae Froggatt
5. Lipolexis gracilis Forster

1. Triozys (B.) struma Gahan
9. ﬂysiphleus japonica (Ashmead)
11, Pach}%uron mitsukurii Ashmead

2. Ephedrus (E.) plagtor (Nees)
4. Aphidius gifuensis Ashmead
6. LiPolexis scutellaris Mackauer
8. Diaertiella rapae Mlntosh

10. Aphidius mali

12, Pach/_')%won aphidis (Bouche)
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13.Dendrocerus laticeps (Hedicke) 14.Trioxys communis Gahan
15.Charips sp. 16. Alloxys sp.
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