HERBHEXREEATEEE
Proceeding of a Symposium on the Researches and
Development of Citrus in Taiwan
pERBt+EtENA+HAE+ABREEEEEATET
Held At Taiwan Agricultural Research Institute, April 14—15 1988

it & _ Dr. C. C. Tu
Edited b
WmE =2 i Dr. C. H. Hsiao

E s

e msrae 2 B E E B OE R B 5 oMW
OEEREEAD e EWLEREARL(FLEDAL B
=8 BT =MEE E OB 4 OB ¥ = B BT ARED

b #F R B £t + A\ & + = H



AR R B AT RO R
R

FERERtTtFEOATEEE+TAAREEEBESRTET

Y P EESE
=B AR HEHE®D
=R XN BB E W
B AT RN S (LA

ZEEAREHABREH

v OE R B -+ ANF A+ = A



Proceeding of
a Symposium on the Researches and

Development of Citrus in Taiwan

Held at

Taiwan Agricultural Research Institute
Wufeng, Taichung 41381, Taiwan, R. O. C.
14th to 15th of Appil 1988

Edited by
Dr. C. C. Tu and Dr. C. H. Hsiao

Financially Supported by
Council of Agriculture, Executive Yuan

Dept. of Agriculture and Forestry, Taiwan Provicial Government
Cosponsored by

Taiwan Agricultural Research Institute

Taichung Branch Office of Taiwan Fruit Marketing Cooperatives
Published by

Taiwan Agricultural Research Institute

December 1989



/@

ﬁ%%%ﬁﬂ%ﬁ%sﬁé%ﬁ@%@ﬁﬁéﬁﬁﬁ%’ﬁa
EIRCE W A C BHHEI TR AR B ERE o MRS
ﬁ%ﬁ%@%ﬁé%m%%%%;%%ﬁﬁﬁ%@ﬁ%%4%8+
YRy EEO2HB M 0 MmAEMBBHERI0EA o BERF LY
PBANE N AR EERE s R AR RESBRE > BE THER
A s RTINS E » 47 FHEABRYT S » KEEHGH D1
BB BT AETES o Bt » BB F5450 2 ~ M R 24k
T BANENTIGoT6F gL~ AHARAME R oG (0
Mt EeIi) 23 &0 AEABRNESNS % 5 mitv B
THENEFABESTLEA MELBENEMIISS o A KA
R B AT E AN B s BRI GELRLE s BT B ER
HEK > X AZEREFHRS » ARITARS » BRGEMBLES
BB LEEERAS s SR RERBEAS IR SRIE s mibE
Fo FTHAEREGREN s 7HAT0FEF R [ X REEERE
WETE] o QAEPATHRAE G LI R E AR BT A %
MR R F R IR LG EA R MEZI %
SEEAS o ik AR AR TR TAE MR A R BT S BB M AT
WEE > B AEE AR s RARISD B » EIHGED T
EZROGHMEBEKEBG o B 7 FHAT S5 MELRAEBLALH
ERERZEZA R #3BEA o

Ak THBA%RM T AR LHFAE] #7754 Al4r 2161

BEEAREERRIIEMN c BHARZLBNHHA 2 E LR EF5H
AERELNTEBRZFRABEGRA LSS E ST R EHEHR

—_— ] —



LT REZEAAT AR ARE ) ARETHEA XSRS £ 4
REWBREHEFARARLALZ G TR o DRHAARNE 4R [H
MABAXARTEAAFTELE] o RELL s WA IRE 204
EREEE s REKE B LG RERLER o ZLEE ~ 2% -
FHEEARYHET AR BREFTEEHRARMAREZLSHF » &
AMBLRAICYRET s EANRASLAAERBETRER A EHE > &
MAGHAMNEREH HEARAFEREZHET AMBE » A2
B B E Pt o

=B R A AR
ik AR & A
YERE L+ AFEF A

—_ i —



£ 9 K BT AR A B 2 5 S @

HREE S FOLRE S A d ~ E -~ REE ]

4 RAZWAEENRT ARG [THGARPERRTERA &) RRAREAR
BEHEOBRG  GhEHFET BEASMRARRE L EEHHRTBARRA AESNS K
IR ~ R ER N B R R A AP IR B LR o BRI & R &
Bl aten o (FREBE ~ HRRAMBERRTRARR LG Rz ika
TER LG o A AR R~ RBME ~ BEEERA RS BRIBEENBE R RE
Bz K o

FEERRBESTHBESTE » TETHKEATS » B EERKRLSM
0 BB LEEBLAE S ECK 0 EREEBE o LK ) BESEER ~ RITAEIRE
ABERTS » REZIEEOBE o RERK ) MBEREE  ERPHERZAX
T M LB E R T » —YESLERE M RBLR SR —3 o A EE
o BEQGESLRE S REOK S FRB R S BB R EE ~ BRERENET R
TEARE F T AV PR JE S0 » SRMER IR BR B CF) AR 6 A aR BT 2R » DU BISR S H 0 [
EBCA » WA AR BB TS TR » B RBIRIREE L N2 o BRI » 1T Bhe
FEIVEERET EEMGELRREESE] » WHRETT L FEERIR
T AVILIE B S BB o B/ IE R FHE LA sk T (R R AVIRIR » LR PRIE R ERAY
HEERI A o

RAEEMRE LR T EMEH BENS B RET SRR » ERERE LRI
AR REES BB o AR SR A RS B » BRI AR 2 SRR AR i TR A T B (R AR o
WLV SR R R R B W B R R ~ TR AR A A AR R » B AR
W6 BT B M TR AR e RGO A 8 » RIS RIBBIH R 2 AR T AL A
M E RIS o BA M TR ZERE KRR » TERERER D » ERBHE TR » &
BREE T AOSCE » SEATR IR E R » REMEERERERNTRS » #EMEEEE
A Z B HY o

KT o+ SOl AR B BB ~ B NE ~ P G EWIERB) ! ##3RRK



& 76 BT R R 8 B 4 B

BUR & EIE R ~ BERAIARET ~ TREUT ~ B KBHTHIT ~ BREGOBLE -
FRA MERL I BACH ~ R BT AIE ~ Bkt~ KAk

G RAE T BHHEARP LR R E B G A AROREERELER
RERER  RABETEE - ANBRER QS FHZEE AL R R & K8
MBI~ FRMHRE ~ f4d ~ TERREROEKD - ARAEEh B aME A
5o

FALHANE » SRV FRARIHE ~ HEREBE ~ BT » HERS
REIE o BREET5 B Bl v AR ME A 009 B 2 4 » T AR S B2 IBBE K e » 5 BT
B » SRR E M G RN E R E T FEMAR » FRmE
RBE  MERMZE » RERFLERAFHBEER ~ TI% ) T &ESROBE o 3B
4 REMTREE (B0 & R B R B R T & » 75 S P L BT A 2
KERHERELRER » TIRAN ~ 60~ OB EEREE » BIATEdEnEsE
i REFEEMBE G » FHRBE R REE » S BAERABIF » E RS0 R T
ELITF » B EBER » BRBAR - E ST o

ABHRRAERE » REBREMR —ERTEAOBRK » EB ~ DB SR »
ANMEFTLUVEEE R ~ TIZVIREBRAO K R o IR SRR K B W DU FE K » TR
IR IET 25 o« TBAM Y BB THEWEE » FEUNSEIEET
w3 BERROITE » RENKALRBTEE » BHRTEHE » hiERk& Mk
A BRI AERBRMOMKAREERS » HSBEEEKREAR
PR BE R » ERP RRARIE R B —ERE - BMAKEEES » BREE
LI (BRESIT AR o SR R I 0EE o BORE R EEARRARE - R LR~ B
AL BRI SRR RE D o BEART I BB AL BRI 1 T o (ELR G BRI i
HERREPEABEREENKR  SRAKT LM EFERARE  REERS KK
RARA MO RE R WA A KRN O 0 BEE RATHE 0 RS BB A T
mE o LTI R » SRR A ERES » MRAEATERMBRBE RELH RO A B
TEGIOEERE - SRKAMNIRE —GH » A8 FK2E L ERMIEE ~ I > L
PLBELIE T 20 » BRI P REBEM BN A R I =R E0ERTET @ 2
EHBERNEMETR] NSRBI CEELENEE ) SBEEEF L ITEN
WEEZ BERARMIBGE » SRAEEREGFAFRBTENER » AR MEme
BTSRRI R RS R S IHB L o+ B BB (RAS 2 RS Y
BT E A E R B R HERZE A SRR » B B EH R A
BT » SRR EMELIFNER » FTURAES KNEEGHA L S RIEERD
BR O EBRMGBOTIEREE - SHE BNNTE  BROEE » HHHER - &
KA BEAR—CHI R ERARMEB N - $ KBRS EHMNMEIE » K4
R EEAGAUR B BT AR R 17 4% (00 FRR SR » RN RB 2T o AR 5 B R B
RS EGIE > B o RIS A L R ~ EE T o BEAR !

— iV —



EHREFTREHSCFRAREEELEKF

EW~BHULEE ~ BB~ FLEREE ~ S~ KOKRE ~ FLEFRH
WMEZETLENITERC ~ KR!

A EEE G E 2N BRI ER RN & > B& AR ZRE AR 5
MBCR » REBIFEFNER  HFAIAFKAREL  BEEEEEORBEXZ—
& BT EAMKRE P REZN— » ANHBEZBNREEREI=ZALTSA
B HERPRIEFNS » HILEEMREEOBROM » BRAROKA » SRS
EEE s AR EMEE » MAEFRHERNWERRERNOTE - FMEBRLEFL
A EERIREEEZ IR EORE  DIREERARS  ERENSNRFIER
HERHEB 2T  BEBABIRTSGE —F 2t SEEEEFDR BN EREARYE
DR ANMEFRBEPTRBRENWER » EEHERAEFTFREMEILR 24 0y & L&
ZEBEDREERMBEXELFOAR » R T AR E - BIFR T EEZERBE
EMFHEBE > ERETVERILY —EEBMREXRBRFEEA G » REEHEEN
RGN R » HBLUR » RTINS « WESRALERRA—E » BLEEL
BERFRFZE AR LEMRR BRI G » RRERGRIER RGBS RE
Ao BAERS KR & 2% HNEERBERORE WS R ~ mERIE
ERA ~ EERA L ~ EERT RS IEEE RROER  HEKNERGF
TR AT B I A AL R R HIGBE AR RTR#HE ) ARBRE LS BREREER—
B o ZERAO R AR MIREE SRV ER IR » BEEE » TS EEARAE 32 > — BB HER
BR WR—EGLSKEH » EEETADT N &) » KRB ~ thEE o Al !!



F BN B ERBATALT R 42 @ikl 3]

ERSHMERE S BEEE -~ S L~ B~ KEF!!
ANERERZABRTERREC » o0& EEREAR » st LB a2 R
BUTRRA » AABRRAEMRES » RAZHRBERIE o
MR RN RBEER I » BT ERWEE » EARMEFIEN ~ B8l R8s
R ERSHRAE 0 RAMER BRSAERT LR EE RN — 19804 Ra
EEHIRSA00 B8 A0 » ERAA o A BRIBERE L ERRE 400048 » BEI64E
ERE RS 39,463 A H RFOIEREE 19,254 A » R TAE PE S 35,5344 o &
IRFESETE A 220,000 40 » RBI694E 15 284,011 230F » TR 7A4EHI S 354,0044308 » 5
RENBREERRE  EERS RS - ABHHBHACHES s WEENREZES
B2 F R A AR AR LA ST P B T R R A R A 2 0 B W M AT A R 26 TR S AR AR B
IR RIS o (R E ~ R ~ MERFE A o B BRI » BUFR B BI6E B
BIRABRE FHBG R » WRT0E 7 A M [EEHBELMESE] » ZHEHT
EGBENE PSR ML T S0 0k B BUERR » B B 1A LT L St i
B il 21671428 » TR K8 LI R R J6E RIFBURB I » REHG AR
WG » FEIR T W BT ST AR o WA B E A T B 0 BRI O AT e L
VESR > FEERTERIE SR SERR T RE ~ W2 AR BT 9E B AL B 1 o el » TRSE T A -
I ~ MBI R 2 R R A AR e W B E R o
AR AR B S 1 B ol b BB » BESMAOOK R ~ R 0 ELIEREIBIEE
BRTHERA » SERASERRONRZIEE ROEER o TAS— RSN
o WSRO IE R RE RSB F R REeEE ~ REME ~ RS
AR A TS WS T] » HHREM R EE Rt A EREE BT » EERB KK
EEORHBIS o
GRITBPNORERRFRBC R EERT G 0 RELB% S HEMBH » FEAK
RERRTH ROSRBATT RACBREAE R » URR T » AR SRR ERER » BALHR
FEREOMARBE R OTIR > LUDEEBEAL B PR EL S » L ABEE
Ao FEM » BB KGR » B 5B L BB » RSt o A

._Vi__



BB h B R R PTAREL S T F

EHE o~ FARE ~ HOLRE ~ B0~ HRRE

BB ERBS FAAHAEBMBEES » BRERA AFSHEB a7
BAALER S ZUEE AU BEEF - SREERAGRIMEMNBEEERREE
B BASAEEEMBEL CFORRERE » RIMMEMRNEEERMZ
SR AER | B—BERARGESE » BTSSR A (A B S S s a s
B o FRAE GRS T T AR A TR S SEHR A — R BRI R » T LR AZEE R AURAL T
EEERD N BEEEE TR MMHITE ERRSEROER » ERMH
WEETERKEEROER - HE 46!

— Vil —



P et ettt ettt e e e e e e e e iee e e e ias T BT @ Hlpeverrereeens i
Bl & H &

B T R REE R B BT oo ereererererreereeeremmrrrnniirr i eeeeeeeeneenes iii

B RGN N o | N ot - A= (AU O PURTUSTT iv

B T S A VR BRI R Z2BLET oo oeeeeeerrereereeererrenrerirrs i eeseeeeeesesanenns v

B B 2 B FTHL TR G M T BT 2R v vv oo eeeerermenrieneeeeereireee e e e veeeeeeeeeeenaes vi

R Y N R g 1 - RO UP SRR vii

o % B E
EXEINER 3= i

T R O ] e vrrr i e e et R OB 1
B BB YR IR AR e vveeerererrreereeerionnnns PRESI ~ BEEHE ~ BIETE ~ BRI A eeerveeen e 6
P R AR BT Ao v vrrreeeeresinnneeceeennnnnnne TR ~ FRIBIK ~ BIESE vvveeeeens 17
% R B R A B T A ST 2 2R oo evee oo e BEFTE S R e 28
B AT T RE v vvvvrermemmms s s sreee e e e e e et e et va e e e FRE IR o eeeeeeennn 39
K MR R B IR 2 EH oo veeeevrnnreerneeneenns S ~ BRTEHE ~ BUZBEE e erene 44
RS TR
ERFN HREHE

H T R R v vveeenmme e et 77 - TRTTITPR 50
MBS 2 2 BB I v eeeeerorreereenenans SO R~ MR S RS 57
KBS RS 2 e evevrmne ettt s s A (TTTT 73
IR eI S RO L & o B B TE 3

TUBCHTESE e eviviiiiitt e BEFTER ~ BIIEE v Bk Bererereeeens 84

R R e B AR
EFA S MR

R B 5 T HE TR LI e e e vmeee e ennne s e e s sitee e e FEIAIL S B2 erreennns 93
BRI B AR R BB B RERE L e vverrveeeereeereernennns FERKHE ~ BREE TR rvreeens 103
TE S T R T T T M L JHE FH v vvveeeermeemmereeeeessnrae e e s e enaeenee e BEPBEL e 112
A 05 2 B A B A R 2 B AT B (v ev oo IRESR cvvrenenn 119
H B B B 2 A v eeeeeeereseesee e e ettt arr e et e eee e e s e R Y- SR 128
AR BT B S 2 A B BARE oo ev e FEPBE 136
AT Bt R ) BT BB S oo, LI N PO -eoeee 141



TR R 2 T BT fl v vvereerensmmrnmnereenannniniieeeenens B~ B eeeeeees 146
R LR 2 S 3 BRI oo vemenmenenees HEEE ~ TR ~ REI R eeeee oo 158

M & & #

HGHERR 1&%%%;@@@%2@4% ....................................... BRI e 165
$H‘%ﬁ$ﬁf?§ﬁ%ﬁfmﬁ@?§ﬁ5ﬁ2;@iﬁﬁﬂfﬂﬂ ................................. FK g 109
T2 B T A AT B T e veeemeereereneesmneesne e s ee e GEEE N BT e 179
mﬁ*ﬁzi%%{é ............................................................... gg% ......... 187
%@m%%%ﬁzﬁ}%i%/ﬁi%(ﬁ ................................. z%%‘@ ~ #{ﬁ%ﬁ ......... 191
BB TR Y TEIL oo eerrererme et B J]eeeeees 200
%@m%z&fﬁ ..................................................................... ﬁ‘%ﬁ ......... 212

B R K RS BN T
EHA BRI

BFERERE N LR G2 e ereeerreeerennneennens TR ~ BREBTE ~ BB e 299
R R AT BE R B 2 PR () e e eveeeeemmmeeneeesmnine e RETE ~ G- vee e 233
BB IR I LT v vvveeeernrneesanseeessmnee ettt et FREE veee oo 241
I e o E g g 7o DUPRUS P REBE ~ BELEAN ~ FFoafE e 262
EEHEERTNEREKEE
B I B R AR S oo e rerereesesssinnrierae e e WG e ~ BT 270
=] A = =4,

o B~ HIAL ~ H Gt ~ TORH BB  RRE S EDIHE ~ b 278
BHEE & B B AL BB e veeeereenee st 291
HFR BB B TR LT 2 35 ~ K@ R TR A E — s 204

___ix__



Contents

Preface by Dr. Chin—-Chyu Tu, Director TARI «teeceeutmereemremmmnereiiiiencaiiean. iv
Opening Session
Opening Remark by Dr. Yu-Hsien Yu, Commissioner Of PDAF «-:eceerereenrcens vi
Opening Address by Dr. C. Y. Hsu, Vice Commissioner of PDAF .............. vii
Address by Mr. C. H. Chen, Manager’ TEMO ceveeeteetaiieiieniieiiieieesencrareens viii
Welcome Remark by Dr. Chin—-Chyu Tu, Director, TARIL ceervreieiiaiiiia, ix
Welcome Address by Mr. C. F. Lin, Secretary General, TARI .c-eerveeveniannin. X
Citrus Breeding
Conductor : Prof. Pu Ling
Citrus Variety Improvement in TAIWAI «ceeoeeereseersnieersirrirniiriineriiiieriin 1
The Citrus Germplasm Collection of Taiwan . o cseseerrerrereeeriereeeesennens
--------- Lin Chiung-chiuo, Yeh Light Chie-yauw, Liu Eva Yu-hua,
Loth Ching—ling «+-eeeeeereeeeeerimimieieeriinnirteeesinietaeseessinineeree e sanns 6
The Citrus Rootstock Germplasm Collection of Taiwan:«c::coeereeerurnenines
------------ Yeh Light Chie~yauw, Lin Chiung-chiuo, Liu Eva Yu-hua «---.-...17
Studies on Polyembryony and Improvement of Breeding Efficiency of
Or1anges: -« rseerereees Hwang A-shiang, Yeuh Ching—shi «-reeeeeeererrorunerinninn, 28
The Hybrid Breeding of Pummelo «+eeeoeeerrormmaeninnnenen. Lin Chiung—chiuo::------ 39
Application of Electrophoresis in Citrus Breeding::ooeereeeveeiniinininnin.
................................. Wu Min-tze, Chen Fure-chyi, Liou Pan—chi.--......44
Citrus Cultivation and Management
Conductor : Prof. Nien-Tze Fan
Problems Of CPitrus NULTIEION «ceeceeernseneennsansenseeneeneseaerneereennsmns Pu Ling:eee e 50
Nutritional Status of Citrus Groves and Application of Leaf Diagnosis
IT T AIWWATL v vvvvrrennnesenunersosssesneesoaniossonsanosnssneesssansonnssessoesssnnonsonnans
------------ Lian Shen, Chang Su-san, Huang Wei-ting, Wu Woan-lih«-..-...57
Studies on,Labor-Saving Management of Citrus Orchard--------- Lan Tiao«-------- 73
Effect of Water Control on Concentrations of Carbohydrates and
Flower Formation Of CIiTUS: rceeeeeereerrnsrnterteeecereenssnssessreorsassasessennes
........................... Hwang A-shiang, Cheng Cheng-yung, Pu Ling--+-++-+-84

—_— X —



Propagation and Recomendation of Healthy Citrus Budlings

Conductor : Dr. Chi-Hsiung Hsiao

The Propagation and Extension Works of Citrus Healthy Budlings «-:--

............... esreersieeinieinsnnnenne.Shih Ming-Shan, Huang Mei-hua.e-eoer-e-93
Heat Therapy for the Production of Virus-Free Citrus Plants in

T AIWALL v veerrersrnrnersarnrnenanennane Huang Chiou-hsiung, Hsu Hsin-tszu.--«- 103
Improved Technique of Shoot—tip Grafting for Obtaining Citrus

Foundation Stocks Free of Viruses and Likubin Organism:«cceeeeeeeees

.............................................................................. Su Hong-Ji-+- 112
The Establishment and Managemement of the Citrus Fb,undation Block

and the Citrus Scion NUISEry:«eceseceteseiiinnntaiin. Hsu Hsin-tszu-+«--- 119
The Production of Healthy Citrus Nursery Plants. cecereseeeeianiiniiiii.

................................................... Chen Chi-hung, Lie Rong—chiin.--+ 128
The Management and Inspection of Citrus Bud-wood Certification

Program in Taiwam.ssseeeeeeeesseressunessosnensanensnnesenne Su Hong—Jieeeeeeeess 136
Field Survey of Healthy Citrus Budlings as Planting Materials «-c-cceeeee

................................................ Huang Mei-hua, Shih Ming-shan-----+ 141
The Breeding and Evaluation of Citrus Nucellar Lines «--cccoovverrarieianees

....................................... Yeh Light Chie~yauw, Liu Eva Yu-hua.....- 146
Nucellar Embryogenesis of Citrus In Vitro and Extended Growth in

Sereen FLOUSE- srrrerersraseeerrrraseeeennnsosnes Geeverrrraaeerraeretrarraeeaeraaaaane

Huang Li-chun, Yeh Light Chie-yauw, Lin Chiung—chiug-sceeseeeeecerineee 158

Citrus Protection
Conductor : Dr. Hong-Ji Su

The Studies on Citrus Virus and Virus-Like Diseases and Their Speed

Indexing Technique --seeeerseeerseeeerrueeerinneesuens eeeeeensiiinns Su Hong=Jiee-+- 165
The Past and Present Status of the- Vector Transmission of Citrus

Likubint in Taiwamees-cceecreeererescerasroensasacrsenens Huang Chiou-hsiung:+---- 169
Integrated Control of Insect and Mite Pests on CALTUS +ooveevrvrenserseeeennns

...................................................... Lo Kang-chen, Wu Tze-kann--+++- 179
Biological Control of Citrus Psyllid--e-reeereereveraiaeaennee Chien Ching-chine----- 187
Ecology of Citrus Melanose Caused by Diaporthe citri (Faw.) Wolf and

Its Control in Taiwan:-:erseeereene. Tsay Jwu-guh, Chuang Tsai—young:::- 191
Present Situation of Citrus Canker---corecerersiereriiininien Wu Wen-chuan:«-:- 200
Phytophthora Diseases of Citrus in Taiwan «ereceveerereennien. Ann Pao-jen:--- 212

— K] —



Citrus Handling and Processing
Conductor: Prof. Ming-Hsiung Lii

Study on the Controlled Atmosphere Storage of Lemon (Citrus limon

Burm f. ) in TaiWan «eeeeeeeerereermimmmmmmiimmerinirrinaaeseaeseesesseeees
--------------------- Huang Pin-chu, Lin Shue-cheng, Huang Chao-chia-..-.. 222
The Long-Term Storage of Citrus Fruits with Stretching-Film
Packaging (II)«ereeeceereenininnniininnn. Lin Shue-chen, Huang Chao—chia:«:-.- 233
Reviews on the Utilization of Citrus Fruits in Taiwan «:teseeoreeeereacennnn
........................................................................... Fang Tzuu-tar-..... 241
Studies on the Depelopment of Citrus Essential Oil Industry «---eceessesees
------------------ Soong Tse-chung, Chang Tsan-ru and Hsu Tong-huei-«---- 262
Present and Future of Taiwan Citrus Industry
Conduector ; Dr. Ching-Lung Lee
The Present and Future of Taiwan Citrus Industry «eoeeeceeeresrevomannennans
................................................... Lieu Tai-hsen, Huang Mei-hua-.-..c 270
General Discussion
Dr. C. L. Lee, Mr. T. H. Lieu,
Dr. C. C, Tu, Prof. N. T. Fan
Dr. H. J. Su, Prof. P. Ling
Prof. M. H. Li, Dr. C. H. Hsiao ++++- 278
Appendix : List of Attendants:.cececereerieiniiiiiiniiiiiniiiiiiiiiiiierrrna, 291
List Of Staffscrrererrteetreeunintiiiiieriererennsussesesessosssnsssssessssnssnssseses 204

HEERE : KEH5 EMEE & (HER &)
RBSPRBA4 475 (TE)

) ELHEEM (%Iﬁ/)
X ol (R=E)
7&%@& §535% )

— xii —



VIV L THEIRTE N WA G W

LT




TIVL ‘SHVD woij
sprIqAy oppwwind MU JO SONSIIdIdBIRYD JINIf 9YJ, ‘T 93e[d

o W TN 3 T 22 T 0 EL Lk L L0 B L

A

N

WEEE I




122, s Mk RREZE b 28 2 B FR L
B EEY BIEREE) UEE
o REFH -

(P2 ES A. F. Camp et al. )

WA W o W RS 2 B EEEE R R B
LHUERERER
Cf'F & Bl )

126, Wik hh ik GEIE 2 LRI ZEF B 0 K
WAL kT 255 0 » T LEER
ATy 5]

(FeftA A, F. Camp et al. )

723 BACAHYZE FE 3 F 2 B AU [k SRAE 7
&
(fEERIED

F25. Wi e B RS 2R TR FH B8 A R EHAE
{[:5iZ
(fF& i)

Pl REEFHERERZREERY
(EEFIED



PO BRAEREE R R SRR REY

(A) HERAEHMFEN RIS R S A REEEY LY (AT BEMRENE)
(B) HIERUETEMO.S~ | A5 BE—MA B2 BI85 GRID

(C) g 2—3 HALEHE (FHD

(D) BHRBEZFFRENEEHE (10~126H5) I

(E) @ENZmptRy O



i

2 91 » $E§&ZE§L\@%%§Z%D% » BEBRKFRE » R Xl R

Plate 9.1. Elxarnples of nucellar embryos induced from different species, left to

right, rangpur lime, sour orange, cleopatra mandarin, sunki, and rough
lemon. (1X)
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Pldate 9.2 Scores of peel color of lemon fruit
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Plate 10. The Rodolia beetle (pupa) on
cottony-cushion scale.
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Plate 11. The Cryptolaemus beetle is
voracious ‘feeder on. mealybugs.
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Plate 12. Introduced and established
parasitic wasp on citrus- psylla.
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Plate 13. An endoparasitic wasp on
citrus leaf"miner.
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Plate 14. An effective parasite of the
Florida red scale.
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Plate 15. Stethorus loi is one of the
natural enemies of citrus red mite.
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Plate 16. Phytoseiid mite is an other
natural enemy of citrus red mite.
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Plate 17. Adult of Chrysopa boninensis.
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Plate 18. Larva of C. boninensis,
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Plate 19. Symptoms of citrus canker on grapefruit (A, B), Liucheng (C),
Valencia (D), lemon (E) and ponkan (F) 4
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Plate 20. 1 Sweet orange seedlings infected by Phytophthora.

2 BERRE T A SRR » MIARRBE AR -
2 Symptom of {foot rot on sweet orange/Rangpur lime.
3 R E Phytophthora palmivora F4: » 5|jeiEH o
3 Phytophthora brown rot of sweet orange caused by
P. palmivora.
4 Phytophthora parasitica FHeshif » 5| BIFEERR o
4 Phytophthora bud and leaf blight.
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Summary

Variety is the basis of horticultural industry while utilizing and monito-

ring the character of varieties not only are the key to its success but the
short cut to attz’u the purposes. This paper describes the characteristics,
related pioblems ind rules of variety introduction. Discussion on the features

of the potential varieties introduced over the years has also been made.
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Summary

The citrus germplasm collection in Taiwan were re—established after
The World War II in TARI, where the former collections of Dr. T. Tanaka
were lost during and post war period. With the help from the governmrent,
institutions, colleges and universities staffs and personels both domestically
or abroad, TARI began to establish citrus collection plot in the open field
at CAES, TARI around the 1947 to 1951. But most of the collections were
infected by several virus diseases recently. By using STG method to clean
up the materials and reestablished the citrus germplasm collection in screen—
houses. Beside, with the aids from UCR, DPI of Florida, USDA ARS
Orlando, DPI of Phillipines and citrus scientists in Japan, Panama, Indone-
sia, Thailand and other countries, TARI have collected many seeds and
virus—free materials from these countries and also domestically. Most of
these collections were kept under screen with some duplications were grown
in the open field for evaluation. There are 16 species with 90 more cultivars
kept in TARI and 18 species with 100 more cultivars collected in CAES,

TARI, which can be used as inter—institutional exchange materials.
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Table 1. The List of Citrus Germplasm Resources of Taiwan
Agricultural Research Institute (TARD).
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BREEAHLHE R A B 5t 3 IR B 5 A
Variety (Latin name) Cultivar, Chinese name Common name Source & Colleting  Notes*
Clone form*
1. Atalantia Sp. Atalantia B e Al s, FTC
2.Q.Citrus amblycarpa Ochse JTUE fedefes ¢ Jeruk Limo of Java Newcomb & Willits FTC
Cal. 1977 s.
2.1.Citrus aurantifolia Swingle %Euy + B Lime
2.1.1 West Indian lime BTG N Key lime, Mexican N&W Cal. 1981 s. b. QT
lime USDA, Fla 1982 s, FTC
2.1.2 Galegolime C
2.2. Citrus aurantium Linn. 375 Sour Orange, Bitter
Orange
2.2.1 Common Sour [ N&W, Cal. 1977 s. FTC
2.2.2 Florida Sour I EEI Florida Sour Orange  DPI, Fla. 1982 s. FTC
2.2.3'Naranja agria B FIFETIEEE  Bolivian Sour Orange iBKEHE FT
Bolivia 1981 s.
2.2.4 Bergamot C
2.2.5 Hua Ch’en Tt Varigated Sour C
2.2.6 Standard Sour R Standard Sour HA 1986 b. QTC
2.2.1 Turng C
2.3. Citrus depressa Hayata
2.3.2.1 Shikuwasha BEEE Shikuwasha v 1 7 7 ¢/ % & local s. FTC
2.3.1.2 Shikuwasha bohovi e Shikuwasha ¢/ 1 7 U/ % HA 1986 b. QTC
2.4. Citrus Genshokan Tanaka
2411 FTHEH I Genshokan Japan 1936 b. QTC
2.41.2 Yuan Hsiao Kan T Genshokan local C
2.8. Citrus grandis Osbeck
2.5.1 Matou Wentan WMegxa Mato Buntan local b. s. FTC
2.5.2 Red Wentan AR Beni Buntan local b. s. FTC
2.5.3 Matou Paiyu iA=L Mato Peiyu local b. s. FTC
254 Wan Paiyu B 1 A Ban Pe yu Thailand 1930 s. FTC
2.5.5 Miyu M Mitsuyu CAES s. FT
CAES b. s. FTC
2.5.6 Touyu i Toyu local (#£) b. QC
(%) s. FT
2.8.7 Panku Wentan BHA Kao Pan Thailand FC
2.5.8.1 Sha Tien Yu 5 H ik Shatenyao Mainland China s. FT
2.5.82 Sha Tien Yu 75 H e Shatenyao Fla. 1982 s. FT
25.9.1 Chandler PHEE Chandler Cal. b. c
2.5.9.2 Chandler TR A2 hh Chandler UCR. s. 1982 FT
25.10 Kuchuan Wentan 9 lisdsd Tanikawa Buntan Japan 1986 b. QTC
2.5.11 Webber Shaddock FERH C
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\aniety (Latin name) Cultivar, Chinese name Common name Source & Colleting Notes*
Clone form*
24512 Thong Dee Thong Dee Fla. 1982 b. QT
250 Liane R Z Liane Fla. 1982 s. FT
o504 Large Pink Pummelo KA Lage Pink Pummelo Fla. 1982 s. FT
2051 Siamese BN Siamese Fla. 1982 s. FT
24.15.2 Siamese SEREM Siamese PI. 1985 b. QT
28,16 Chinese Ehh Fla. 1982 s. FT
25.141 Pink Shaddock FLHh Pink Shaddock Fla. 1982 s. FT
245,172 Pink Shadock KA Pink Shadock PI. 1985 b, QT
2508 Pummelo ARB-5-4 844 Floridea Pummelo Fla. 1982 s. ‘FT
25,19 Wainwright bRt i Wainwright Fla. 1982 s. FT
24920 Pink-fleshed FaNA] i Pink-fleshed Fla. 1982 s. FT
2521 Shiamen Wentan Bz A Amoy Mantan PI 1985 b. QT
28522 Aroman No. 12 Aroman No. 12’ PI 1985 b. QT
2.5.23 Magallanes Magallanes PI 1985 b. QT
2599 Kuju il Bitter Pummelo local s. FTC
2.6 Citrus Hystrix NTU b. FT
Japan 1986 b. QTC
2.7 Citrus Iyo Tanaka FHREW
271 R ERNFEBEMN Mivauechi Iyokan Japan 1986 b; QTC
2.8, Citrus Junos Sieb ex 5 mEEE Yuzu '
Tanaka .
2.8.1 Yuzu HEEE Yuzu =X () Japan 1986 h. QTC
2.9, Citrus Keraji Tanaka #7 F —~Kabuchi Japan QTC
forma Kabuchii
2.10. Citrus Kotokan Hayata  FEHEM o b # ¥ Kotokan
Sour Orange
2.10.1 FEEEMHfT A Red fleshed Kotokan China b. C
2.10.2 HRERM—AE Common Kotokan B local s. FT
2.11. Citrus jambhiri Lushinton iR Rough Lemon
Az .
2.11.1 Schaub BaMEE UCR 1986 b. QFT
2112 Comimon Rough Lemon i&iE Filocal 1977 s. FT
N&W Cal. 1977 s. FTC
2.11.3 Florida Rough Lemon ff /g DPL Fla 1982 s. FT -
2.11.4 Estes Rough C
2.11.5 Red Rough Lemon LR M HIERH Cal. s. FTC
2.11.6 Milam EHIEE DPI. Fla 1982 s. FT
N&W Cal. 1977 s. FT
2.12. Citrus latifolia Tanaka Lime
2.12.1 Bearss lime FaE AT Bearss lime USA EC
2.12.2 White lime = White lime USA EC
2.12.3 lime USDA:2 K B Tahitian lime Fla 1982 b. FTC
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Variety (Latin name) Cultivar, Chinese name Common name Source & Colleting  Notes*
Clone form*
2124 lime R I Tahitian lime CAES s. FT
2.13. Citrus limettioides BT S Sweet lime
Tanaka
2.13.1 EEHATHEE AR Palestine CAES s, TC
CAES s, FTC
2.13.2 FHEER Sweet lime s. TC
2.14. Citrus limon (L. ) Burm. f. jgji Lemon
2.14.1.1 Berna PETF IS Berna USA FC
2.14.1.2 Berna Nucellar RO Berna nucellar LBN s. FT
2.14,2 Copaci BEH C
2.14.3.1 Eureka BRI Eureka
2.14.3.2 Eureka Seedling B AR Eureka Seedling USDA. Fla. 1932 s. FT
2.14.3.3 Frost Eureka TBREEEFIIN Frost Eureka USA C
2.14.3.4 Frost Eureka Seedling EAERE 18 JARE s. FT
Fn
2.14.4.1 Lisbon HH#fAHEE  Lishon c
2.14.4.2 Lisban Seedling B EA Lisban Seedling FEHNET s. FT
2.14.5 Monachello Japan 1986 b. QTC
2.146 Santa Teresa BB | vl USA C
2.14.7 Villafranca vII5VHh VEY Japan 1986 b. QTC
2.148 Feminelo AR Feminelo LBN s. FT
2.14.9 Palau lemon By Palau {32k s. FT
2.14.10 Bolivian lemon PrIEHEnaERE  Limon Citra Bolivia 1982 s. FT
B ~ B
214,11 Arabian lemon B R fRiE g Saudi Arabia 1982 s. FT
ful$c 32y
2.15. Citrus limonia Osbeck  JiHufEis -
2.15.1.1 Canton lemon T Rangpur lime HAEB R s, FT
Seedling
2.15.1.2 Canton lemon R Rangpur lime HEIL s. FT
Seedling
2.15.2 Kusaie C
2.15.3 Rangpur C
2.16. Citrus Macrophylla KEEIE Alemow N&W Cal 1977 s. FTC
Wester
2,17 Citrus Madurensis
Louceiro
2.17.1.1 Calamonding V9N Calamondin C
2.17.1.2 Shichichi M ERG Calamondin F 2R s. FT
2.18. Citrus Medica L. kg Citron
2.18.1 Common Citron pisyhied C
2.182.1 Etrog Citron DPI. Fla 192 b. QFTC

A-861-S-1
2.18.2.2 Etrog
AB861-USDA-S-1
2.18.2.3 Etrog A861-NTU

USDA. Orlando 1982 FT
s.
NTU b. FTC
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Vatwety (Latin name) Cultivar, Chinese name Common name Source & Colleting  Notes*
Clone form*
21824 IStrog Citron C
21831 I'ingered Citron e Bushukan Japan 1986 b. QTC
2.18.3.2 Fingered Citron GiES Bushukan local b. C
2184 Gaogan Lemon C
219, Citrus Meyerii Y. Tanaka
2191 Pcking Lemon Je e Meyer lemon DPI. Fla 1982 b. QFTC
ZHVEY
20, Citrus Natsudaidai Hayata EiE Natsudaidai
2.20.1 Ilsia Cheng 28 FITAYA Japan 1986 b. QTC
2202 Hsiao Ken Chan N Konajime Japan 1986 b. QTC
203 Huang Chinkan HEH Ogonkan Japan 1986 b. QC
2204 Chuanyueh Hsiacheng JI|FEE Kawano Natsudaidai Japan 1986 b. QTC
2221, Citrus obovoides
‘I'akahashi
2211, Chin Kantzu St Kinkozi Japan 1986 b. QTC
222 Citrus Oto Y. Tanaka
2.22.1 R Oto Japan Okinawa C
223, Citrus paradisi Macf HEh
2.23.1.1 Marsh Seedling BB T s. FT
2.23.1.2 Marsh Nucellar BOIER local s. TARI FT
selection
223.1.3 Marsh IEE STG Marsh NTU b. FTC
2.23.2.1.1 Ruby Seedling BEEBL Fla. 1982 s. FT
2.23.21.2 Ruby Nueellar mLE local s. TARI FT
selection )
2.23.2.1.3 Ruby Al STG Ruby NTU b. FTC
2.23.2.2.1 Ruby Red FIR-Yan Fla. 1982 b. QFTC
2.23.2.2.2 Ruby Red Seedling FEHEIELL Fla. 1982 s. FT
2.23.2.3.1 Star Ruby HESK Fla. 1932 b. QFTC
2.23.2.3.2 Star Ruby Seedling E4BEAL Fla. 1982 s. FT
2.23.3 Thompson Pink b Fla. 1982 s, FT
2.23.4 Duncan Seedling BHE Fla. 1982 s. FT
2.23.5 Foster USA C
2.236 Little River N USA C
2.23.1 CRC-343 FEHEE %M Grapefruit CRC-343 N&W. Cal. 1977 s.  QFTC
CRC-343
2.23.8 New Zealand AR Japan 1986 b. QTC
Grapefruit
2.23.9 Shamber H1G USA C
2.2'¢10 Reed 5 USA C
2.23.11 Red Blush CRC #3  RRfL USA C
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=1 G
Varii%y%fﬁf)nfglz% (%:E:llfvar, (g/u;inese ﬁme é&)mmon Name Sﬁﬁe&g]$%gl;e§iig ﬂiﬁlfo‘geg"k
Clone form*
2.24. Citrus pyriformis
Hassakari
2.24.1 Ponderosa e SR C
2.25 Citrus reshni Tanaka
2.28.1 Meinichi ELHG Cleopatra mandarin Cal. N&W. USA. FTC
2.25.2 Calamandarin FEREEE PII%ggSS.b. QT
2.28.3 Citrus ponki Tanaka
2.28.3.1 Ponki it Fsn#E 1981 s. FT
2.25.3.2 Ponki A% C
2.28. Citrus reticulata Blanco  #THifit ~» B Mandarin, Tangerin
2.26.1.1 Pengkan g*ﬁ Ponkan NTU, STG b. FTC
2.26.1.2 Pengkan OB Ponkan Nucellar TARI selection FT
2.26.1.3 Dwarf Ponkan BREE REHE FEFIE ~ BPEE s. FTC
2.26.2.1 Clementine Normal Japan 1986 b. QTC
2.26.2.2 Clementine STG UCR 1986 b. QFTC
2.26.3.1 Fuchi LA Dancy BN s. T
22632 Algerian Tangerine  FIF B BRAHT Bk s. FT
2.26.4 Encore SRR~ %2 UCR, 1986 b. QFT
2.26.5 Fortune TR USA C
2.26.6 Fremont TEFISE R USA C
2.26.7 Guapiles USA C
2.26.8 King C
2.26.9 Lee TR C
2.26.10 Mediteranean HiH R Japan 1986 h. QTC
2.26.11 Parson Special UCR, 1986 h. QFT
Mandarin
2.26.12.1 Kara B R N&W, Cal. 1981 b. QTC
2.26.12.2 Kara STG e UCR, 1986 b. QFTC
2.26.13.1 Kinnow R0ET ~ HLTF s FTC
2.26.13.2 Kinnow UCR, 1986 b. QFT
2.26.14 Pixie EEFERE ~ UCR 1986 b. QFTC
2.26.15 Poorman MR C
2.26.16 Wilking HEFTREAT USA CT
2.26.17 Szibat PI 1985 b. QT
2.26.18 Lado x Szibat PI 1985 b. QT
2.27. Mandarin Hybrid Mg
2.2701.1 Minneola Tangelo SELCHE A - Fla. 1982 b. QFTC
B3 e A b

— 12 —



%1 D
\'-..:TI:\"T Ifi,l{‘l'i/i,l)n;llzilnji)5 (D??.llﬁ\\var, C{J{{t}linese narﬁe gommon Nam—éc Sﬁﬁe&iﬁ%}gﬁiig ﬂﬁot%’:
Clone form*
22°01,2 Oldline Minneola M ~ B UCR, 1986 b. QFT
~02.1 Orlando Tangelo %E}%g%%‘%% 'I:‘;a,~1‘982 b. QFTC
22L02.2 Orlando Tangelo R USAVJ C
22103 Seminol Tangelo USA C
22104 Oceola Tangelo USA C
22711 Bower C
22112 Faichild C
2213 Sunburst BIEH « EH Fla. 1982 b. QFTC
227141 Murcott Egm Honey NTU. STG b. FTC
2.27.14.2 Murcoft Seedling BEEY Fla. 1982 s. FT
22715 Cflflsg Chien R Kyome Tangor Japan 1986 b. QTC
227211 Tungkan TR Tankan NTU. STG b. FTC
2.27.21.2 Tachun Seedless KEE TR TARI Nucellar FT
Selection
2.2721.3 Kaochiang Tungkan S f&aHT Kosho Tankan local C
2.27.22.1 Haili b=zl Hailee C
2.27.22.2 Haili Early HA: sl K s. FT
22723 Temple '
2.27.24 Ortanique C
228, Citrus Sinensis Osbeck & Sweet Orange
2.28.1-1.1 Moro Blood BEME C
2.28.1-1.2 Moro Blood BEMmE CAES s. FT
2.28.2-1 Casa Grande C
2.28.2-2 Fuyuancheng TRERE Fukuhara Orange Japan 1986 b. QTC
2.28.2-3.1 Hsueh Kan EH Sekkan local FTC
2.28.2-3.2 Hsueh Kan Seedling F{4: ZHif EH s. TC
2.28.2-3.3 Hsueh Kan Seedling Kiffls. FT
2.28.2-4 Hsin Hui Cheng Far FT
2.28.2-5 Jaffa i
2.28.2-6 Joppa =E T &nFTs. lgr
2.28.2-7 Kuangtung Cheng FERE Kantondou Nucellar C
2.28.2-8 Liucheng HiEE ~#lT »  Meiryutou TARI Selected FTC
HAIE Nucellar

2.28.2-9 Luchinkang B4R Luegimgong FTC
2.28.2-10 Marrs Early BREL C
2.282-11 Moyung Cheng ExrE Suenaga Orange C
2.28.2-12 Naranja Tanber C

— 13 —



O (B &R
Variety (Latin name) Cultivar,
Clone

B &

2.28.2-13 Naranja Blanca

2.28.2-14.1 Hamlin 1-4-1

2.28.2-14.2 Nucellar Hamlin

2.28.2-15 Osceola Sweet

2.28.2-16 Parson Brown

2.28.2-17.1 Pera Natal Orange

2.28.2-17.2 Pera Do Rio

Orange

2.28.2-18.1 Pineapple

2.28.2-18.2 Pineapple

2.28.2-19 Red Siletta Orange

2.28.2-20 Sanguinelli

2.28.2-21 Sun Wickom

2.28.2-22 Tarocco

2.28.2-23 Trovitra Orange

2.28.2-24 White Siletta
Orange

2.28.2-25 Queen

2.28.2-26 Homosassa

2.28.2-27 Shamouti

2.28.3.1 Dream Navel

2.28.3.2 Frost Navel

2.28.3.3 Fupen Navel

2.28.3.4 Hsiaohe Navel

2.28.3.5 Skagg Bonanza Navel

2.28.3.6 Tichiushen Navel

2.28.3.7 Paiyi Navel

2.28.3.8 Shentien Nave!

2.28.3.9 Navel Seedling

2.28.3.10 Suili Navel

2.28.4.1 Dulce Criollo

2.28.4.2 Sugar Orange

2.28.43 Acidless Orange

2.28.5-1 Campbell Valencia

2.28.5-2 Olinda Valencia

2.28.5-3.1 Rhode Red Valencia
472-3-26

2.28.5-3.2 Rhode Red Valencia
472-11-43

= WG [T *

Chinese name %ommon Name Source & Colleting ﬁﬁIotiEI
o form*
S Pnm 1985 s. FT
bk DPI, Fla. 1982 b. 5. QFTC
B LEEM C
C
WSS DPIL Fla 1982 b.s. QFTC
Japan 1985 b. QTC
Japan 1985 b. QTC
JEBLE ~ L DPI, Fla. 1982 b. QFTC
ﬁi‘##ﬁ ~ 3L DPI, Fla. 1982 s. FT
i Japan 1985 b. QTC
C
C
C
Japan 1985 b. QTC
Japan 1985 b. QTC
g5k DPI, Fla 1982 s. QFT
DPI, Fla. 1982 s. QFT
EARH ~ W JAFT 1981 s. FT
iﬁg}mﬁ DP], Fla. 1982 b. QFTC
TR L C
TEA Fukumoto Navel Japan 1986 b. QTC
NI Ogawa Navel C
Japan 1986 b. QTC
HE 2 FRBEIR Ukumori Navel Japan 1986 bh. QTC
B R Shirayaku Navel Japan 1986 b. QTC
HEHEERE Morita Navel Japan 1986 b. QTC
BB F—56—11 Fla. 1982 b. QFTC
kB EE A s, FT
4 B i Pnm. s. FTC
PG BHIET s. FTC
e bigie; R s. FT
LBN s. FT
FEFT s. FTC
DPI, Fla. b. QFTC
DPI, Fla. b. QFTC

— 14 —



1L G

e O TR &R
\eoety (Latin name) Cultivar,

Clone

o8 4 Valencia 439
285 % Valencia #46
2205 6 Valencia $50

2085 1 Valencia

Lo 8 IProst Valencia

o191 Citrus Tachibana
I'anaka
121 Citrus Sulcata
I'akahashi
S, Citrus Sulcata
‘I'nkahashi

212 Sweet Sunki

ot Citrus taiwanica Tanaka

243, Citrus tamurana
I'akahashi

2.34.1 Hsing ching Early
2.34.2 Hsing ching No. 3

2343 Kung chuan Early

2344 Mini
2.34.5 Nankan No. 20

2.34.6 Sanpao Early

2.34,7 Shiwan Wenchou

2.34.8 Nepolitana

2.34.9 Satsuma Seedling

235, Citrus Volkameriana

Pasq.

4.1, Clausena lansium Skeels

3.1.1 Sweet Wampee
31.2 Sour Wampee

4.1 Eremocitrus glauca Lindl.

8.1, Fortunella hindsii
Swingle

5.2. Fortunella japonica
Swingle

5.3. Fortunella margarita

(Lour.) Swingle

6.1.1 Microcitrus australasica

(F. M. ) Swingle

6.1.2 Microcitrus Seedling

‘1.1, Murraya exotica L.

8.1. Poncirus trifoliata (L. )

Raf.
8.1.1 Large flowered

1.1 Citrus Sunki Tanaka

244, Citrus unshiu Marcovitch

Cﬁhginese n%me gommon Nam’ei S?ﬁﬂr/ﬁc‘e&g%gleﬁti:g {)ﬁqlifotzi
form*
DPI, Fla. s. FT
DPI, Fla. s. FT
DPI, Fla. s. FT
S SPBo1-18-31 DPI, Fla. b. QFTC
JAHE s. FT
WEiE Tachibana Japan 1985 b. QTC
=FH Sanpokan EHE s, FT
Sanpaokan C
Eath Sunki %7 - FTC
&R H s. FT
MIERE ~ B Nanshodaidai C
KR8 Sour Orange
AME Hyuganatsu Japan 1985 b. QTC
BINER Satsuma Orange
Litthe Ao Okitzu Wase C
FE=H Okitzu No. 3 C
B4 Miyagawa Wase C
Ke Yonezawa C
HIH 208k C
=REAE Miho Wase C
+ERM Jiuman Unshiu Japan 1986 b. QTC
UCR 1986 b. QFT
FARMN LBN s. FT
TEREEIEE  Volkamer N&W 19717 s. FTC
EE
Fikdd Sweet Wampi CAES s. FTC
[ 4 Sour Wampi CAES s. FTC
MW ERN  Australian Desert USDA. ORL. 1982 s. FT
54 &5 %\I/Ir:sxe Kumquat Japan 1986 b. s. QFTC
B4 ~ 14 Maru Kumquat s. CFT
Eﬁﬁﬁf Nagami or Oval s. FTC
Kumquat
PN EIEHIE  Australian Finger USDA Fla 1982 s. FTC
Time Japan 1986 b. QTC
A%~ EHE®F Trifoliate Orange local s. TC
~UEE
HE
KGR N&W s. FT

— 15 —



B (B M B R T
Variety (Latin name) Cultivar,

Clone

E

8.1.2 Small flowered
8.1.3 Kryder

8.1.4 Christian

8.1.5 Yamaguchi

8.1.6 Rubidoux

8.1.7.1 Flying Dragon
8.1.7.2 Hijiro

8.1.73 Flaying Dragon
8.1.9 kL

8.1.10 /[HER

8.1.11

8.1.12 Eff

8.1.13 MERE

8.99. MM
8.99.1 Citrange

8.99.1.1.1 Carrizo

8.99.1.1.2 Carrizo ARB
8.99.1.2 Trover
8.99.1.3 Rusk

8.99.1.4 Morton

99.2 Citrumelo

8.98.2.1 Swingle #40
8.99.2.2 SPB 4475

8.99.2.3 C-32 Hybrid
8.99.24 C-35 Hybrid

8.99.2.5 Citrum-S-F-80-3

8.99.2.6 Citrum-SF-80-5
8.99.2.7 Citrum-S-F-8-8

NTEARRR

I AR
LAY
TRAE

TR

FEE B
BRI TARIE
et
Uk~ TR
i

9.1 Severinia buxifolia (Poir.) &

Tenore

9.2. Casimiroa edulis Llave

By

i % 4h
Chinese name

LGB

R [ A

L fig &k
Common Name Source &Colleting Notes*
form#*
N&W s, FT
RHPY s. FT
PG s. FT
BT s. FT
N&W s. FT
UCR 1986 b. QFTC
Japan 1986 b. QFT
DPI, Fla. 1986 s. QTC
Big leaf Japan 1986 b. QTC
Small leaf Japan 1986 b. QTC
Trifoliate Orange Japan 1986 b. QTC
Hunryo TO TC
C
Trifoliate Hybrids
C. Sinensis X Trifoliate
Orange
CCg33 DPI, Fla. 1982 s. FT
238771 N&W. Cal 1977 s. FT
DPI, Fla. 1982 s. FT
TC#36 Fla. 1986 s. FT
T508771 N&W, Cal. 1977 s.
NTU b. FT
C
C. paradisi X TOgg
C. grandisX TO
DPI, Fla. 1982 s. FT
N&W. Cal. 1981 FTC
UCR 1986 b. QFTC
UCR 1986 b. QFTC
DPI, Fla 1986 s. FT
DPI, Fla. 1986 s. FT
DPI, Fla. 1986 s. FT

Chinese Box Orange
White Sapote

CAES s.

* s, seed -
b. budwood 3
F: virusfree f5fK%E

T. TARI 253

24 B S
IR R

C: Chiayi Agr. Exp. Sta.,, TARIL (CAES) 773

i

BBt

Q. Still under quarantine ¥

DPL Fla f# i £ 458

LBN 50 -+ MR 17 R

PI JEfE
Pom BE£E
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The Citrus Rootstock Germplasm Collection of Taiwan?

oY ~ AR~ BIR D

Yeh Light Chie-yauw, Lin Chiung-chiuo and Liu Eva Yu-hua

B EANEEEREVEREN » — RS ARG H R ER
feys A E L, BAY o APTHEHMBAAR . BRI » B AN EEERE
MERAFELETERCHEES 9 B4LEII0RNEIN R Rt F 8T
Rakk o RIRERZE ~ BRERBFEZ BRI B » BRREERGE TR AR S
W2 HEACIZ i LAE o BRIIE B BEEZ a2 —RE=EKR R 300
&Ik o

BRgET - AR - BT ~ R SR EZEF S E=E SRR

Key words: citrus, germplasm, variety, clone, Rutaceae, Taiwan,

rootstock

e

M

Q\\\l

5
.

EEBRZME  BBAETEREREE R ZMMK - M ~ B ARE 2
IO REE R 2 RS R & BT 2 AR AR R B B T AR B B IR R A AV
A R EHE RS B A B R 28R+ AERR o MRMAE A ZRARERR ~ &
e flebs ~ IR AR AR AR ST AN 2 SR 6 AR o IR W R E B UV B A o (A3
A8 EREEEE 2RI o RS HESE ~ B RREBME 2R » £ B AR
N o SRAGE A FR 132 M R TN BEAH DUECRR AN AR » BB HEIE A9 M B 1T 2 5007 DATR 178
i AN AS 12 o AT R SRR B BRI 2 M APURR B HC A = S R 2 BRI B 72 o RFRRB AN A
CAHVEREY  BRLFEERETF > MHEMAZEE » AIRERZEH » BEEESH
2R T TR o (BRER BRI E R EM R P8 - WILFTREA BN RS
ARIYE » REEE DML RS EEBAM N RBEE L EE o AETERE I
B0 BERIASEET FEHE AOE RATRRE SRR BT EEY ek o BNL
HERBTG AR TR ~ [FRF R LA =2 o (R AR 00 B R B AR B YR 75 SRE T o e i A il SR Y
Wb R B S A e AP S L L AT Y E B EFH ARG » LU HLER ~ HUK ~ TR
v UGS~ R R B S TR S T S T SRR ARG R o BEAR A REME R IR ARED R OR

DAGESARES R ERAZ NS B ARRE AR - B REE - BER AR

R E R BT RO B TR R EAIRFIES
2) 454 B3R BAFT RS o Dept. Horticulture, TARL
3) MR I GBI R R S BT R © Dept. Horticulture, CAES, TARL
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BBEFRIAR o MR b HATE REEBL o (MARE A BEAT AL A H 07 S8 o T8 i i g -
» WP RRI AR BT REVE R IR T o IROLRR VR AP0 TR AR R I T o [ i A i
T T TRAF R AR DO F 8 9 M ALRE I 2 MR E R (B8 EH 1)
PIPREABR I 2 BRI o 00T B 17 e 22 00 B LRSI 1] |1 0k 0 BRT ARG 30083
B BERFMENCET RN Z AT BHESE L OEEET » EEFOETHA

AR o

EEAREXRITRBGRAREAZ 2 &

BT B RBIGSAEDIIA A TR A FHBROR BT » RIS IR AT AR
AL TR HEA LAE A S A R SO A B AR AT o 4T 638 TR FE T BT
IBFERD AT R FTIREH] » BRI - HEER I ABENERITELER » K
BER BRBI6OH L /R 7R BT AL BB P BR 28 - R MR R 0 0% P IS O SR R R g
TR BIRIR SRR R SRR B AR SR I o R 9 RIS S B S B B R K
o OB ~ TERE O ~ WA (SR G T BRI RS 0 i
HERE R R S SRR 2~ BRI RIS B E B 2 MR R > B W E R
BAEBED BREARTET MZYEE o

AR B

RERREIEABFTER (3 » 72 RIBFIOIERT th BRRT LA ~ BB BRER A S BIHEE
BUMMN B AR A MR T R R MR R ER LTS H 2 8 — N EAES
EMREER SR RTOEABIRERE » KAGER ERETBE L - B mks
IR R AR SR T 2 (R R ~ BEOMRE R BN A AL T IR R Y o bt
AR FEAR R ZBFBM ~ ol ~ BB~ FVE ~ B ~ JEAEE S » BB ~ 3508
SITHTSRERER SR SR I MBI IE A BRI 2 Wb o SR BEREED 10 BT (DR s R R s
R R AR 22 R A7 © T 2% 3840 197017 BE7E H 9IRS £ R0 bR 237 el M B P o B =
KEFF HERBHE RN » SOEEBIRAEZ NS BE FEM0E AL A BRI LR
A7 2 WARHRTLR i 7 W B A5 S S SRR % ~ 0 B [ IR TS W 95 9% o 138
o FER AR E R ERE » SRR BRI ER AR o FLIE R 7 I8 e
BEEHRRS MO MRERT EEREEERNER (FRESHEEL) «BHR
AR TR 9 SRR SR SRS 0 BRI RERE T o
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£ 1. mEgEEREBTEERENE AL TR #%
Table 1. Field Records of Citrus Rootstock Varieties in TARI

1986.6.30
' = e B K E
W fli £ # 4 B B {%f’g 7 Citrus {%L%afm
Variety Latin Name Growth 1tras Trunk .
Canker B miner
L orer
T I 7 Citrus amblycarpa Ochse 0 —_— Fok —
lesuk Lemo (5.000)
o NE O iy Citrus aurantifolia Swingle 417 2.89 0.56 2.16
Mevican lime
n by Citrus aurantium L. 419 2.57 0.17 2.57
Sonr Orange (2.750)
it i =4 Citrus jambhiri Lush. 45 317 0.50 2.83
IRowgh Lemon (1.750)
Vo L R R Citrus jambhiri Lush. 4.1 0.63 2.25
Milam (3.625)
' s 1% Citrus macrophylla Wester 343 4.14 0.57 2.86
Alemow (0.625)
Wi N Citrus paradisi Macf. 356 367 0.18 244
Cirnpeiruit (0.625)
('RC--343
Voo % Citrus reshni Hort. ex Tan. — — (3.353) —
Cicopatra
mandarin
LG R R Citrus volkameriana Pasq. 486 1.43 114 2.29
Volkamer (0.125)
Wt Citrus depressa Hay. — — 5.000 —
M # i3 Citrus limettioides Tan., 4,38 263 0.38 338
Pulestine Sweet
l.ime
Wl BB Citrus limonia Osbeck 4.9 350 1.70 2.1
Ruangpur Lime (0.227)
K i Citrus grandis (L. ) Osbeck 30 0.0 Q.5 30
Pummelo (0.833)
Al oS Citrus sinensis (L. ) Osbeck 35 — 6 —_
Sweet Orange (2.000)
N 4.95 1,89 1.05 2.11
Such Kan (3.094)
n 392 217 Q.75 2.15
l.cu Cheng (4.231)
Mo HOE 2.1 100  0.83*%(4.8) 2.17
Valencia 0.001
i Citrus sunki Hort. ex Tan. 5.0 3.14 0.14 386
Sunki (0.125)
NI (- Poncirus trifoliata Raf. 4.5 4,83 0.00 2.83
Large flowered (1.815)
‘I'rifoliate Orange
Wit % 3 400 4.00 0.50 2.33
Rubidoxy (L750)
‘I'ifoliate Qrange
H1 C. Sinensis X P, trifoliata
Citrange

— 19 —



# 2 G

T gSs iR 4 3 £ b
HH & g2 & LR 5 %it%]u " Citrus (ﬁlifa 4
Variety Latin Name Growth Cankzr grunk mliner
— . - _ ‘, . boret "
£ 2 % 4.00 2.11 0.67 2.50
Carrizo (1.667)
OB 3175 267 0.0 2
Troyer
pol Fih C. Paradisix P. trifoliata 30 — (3667) —
Citrumelo
SPB4475
B~ % Clausena lancium (Louro) Skesel 2.3 — (3667) —
T ERSERG S 5 TR0 BRBR T TN -
2 E BRI 5 » S22 UEBES 0 357 o

@) *EERRRKFBETC » B2 DB Y o
TN 7S 198559 i b4

Note: (1) Growth vigour were scored 5 for very and O for dead, showed here are the averages
of scores.

(2) The degree of susceptibility were scored by 0 healthy (imune) to 5 very susceptible.

(3) *All the trees were killed by trunk borer Malanauster chinensis, the data is the
replantings records.

**Datas in the bracket () is 1985’s records.

E BRAGAE R A B A

AL SEHEREK ¢

a. ff4% Sunki mandarin + 5 — (Citrus sunki Tanaka)

FRABRSEE P ~ 3 T A 4 REME B 2 £ TRE A I T R R R 0 R 3 R S
IR H B AR HE RIS /) o (A2 D76 ~ S5 ~ 00 I T B P e K O At o R
SO 2 (A GRAT WIRBER S » B SERME I » 75 I A S R <
PR AT A SEE 1 R B o R W BB R AL 5 EE R WL SRR L B 1B 2 B o (IINZE 2%
?%J‘I‘lbl%%ﬁh%%ﬁﬁé@ﬂﬁé%ﬂ-ﬁ@@%ﬁﬁﬁ%7ﬁ7fﬁh_l: o FEAZE B FIRGHE ~ Fft oo m i 15
TR+ S AR SIS IR RN SO S ~ SR FOR I S T R RS ~ T B
o BB o (2.35.89.12.13.16.35.36.37.40.42.)

b. # 4 #% Cleopatra mandarin (Citrus reshni Tanaka)

RUHHRBARBIGHNE (ponki) ~ FIERY billi kichili o chota ~ JEEE
Calamandarin JE—FEM 000 o BRI HNRATI A » IUEH CTV, CEV, CXV f
M XYTD 5 FEF# Y Leaf motling Disease HRBL » W AR T 28 R L b A 7
HAZ sk s ﬁ%%bl’ﬁﬁ%ﬁﬁkﬂ#%%E’fﬁﬁ"]ﬁ*ﬁﬁ%’éiﬁﬂi%ﬁﬁ%ﬁﬁn‘%%d\ v AL PR A il
LA Bl R B R 5 008 491595 » PLEREE €1 ETHORBERE R e » T 58 B Al vy e
BTN REARINES ~ KBRS ~ MLBSUECCRTATAIRN 2 o L[ IUA B30 & SH0I AL » o8
LN A2 25 T2 A 0 8 K 5 TR R0 1 5 — 1205 00 A2 » o
AP F R BRBR VS LR 5 A 2 M EAE A S 5 33 NN 5 12 S A~ P B 4
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BREAERR - EAFNEABE TELBABTEUAEM o TEWHEE A RREEIL
AR mERREBELBIFTE o HERBERRIRERTERE o (.27815182021.23.
24.25.27.28.29.30.32.37.41.42.)

c. JEE#E#E Jeruk leemo of Java (Citrus amblycarpa Ochse)

A SRR ARAEE RS 2 BV ARG » BT 3 ~ RE BT EREMFAE
TRZEEREE ~ B & ~ buN RIME S MR ARBAH » BAERFTEEZNHR » ERFLER
T Bk SR ol BLERTFIREET o (324042)

B. REAVERSA :

a. BEEME Canton lemon, Rangpur lime, Cravo mandarin lime, Japanshe

Citroen (Citrus limonia Osbeck)

HEEE SR BE - - BE AR TR EZCER - BE B
Ak 0 ERRHE H A0S S  MBLAFBOERRE LNE T RER ~ Bk~ hifT - &
B R 335 Lemon T A8 o 7NN {a] B o8 888 5 Ao e gt T {3 B o P R R 38 0 [ R A
BRI LRSI Z o (1136)

BEMERTELE » EREATEBEHEBSMERMNLER-HREZ MR EH
HoES IR o TR A SIS EREH limade AYFCER 36 o B ARMRERF MR AZTE
BEMERE - MEESE AR EBARRENEE L@ AN o ML
LR A o EEI B A BRENIEBRORBREIEL AT MR ZER Tristeza ~ CTV)
BES  BELE BB AZE LEEE » FAaHH CTV Afitk » THBER
VRS > HETHERMIBEREEA 3000003 EHMEE LT AHBRIAR o BRERD
Bt o TR 2T LR ER A WA RSN » AT FEEEBRERARERZER D
RGBS £ REMBBRIRERE (CEV) R#EFE (CPV) FHER » §fR
AR ZIHBMEEL SR ERC o (BRTARMN A R » DIHSHERET R
FEHEEWMBEN » EEEBRR A » A LERE CEV MRBBRLBEEHE MRS
B BBIATREMAERE o I RE BRI ES K 2R N BRRER » HitERER
B RESEIAEERT R 0 BRES S EMAREA (Granulation) HI{EHER
KB WAREEBEN AL ERBBLERERRSM AR BEAEZEERNA o
(1.2.3.4.5.6.7.8.11.13.15.19.21.22.27.28.22.32.34.36.37.40.41.42.)

b. E##iH 3¢ Palestine or Indian Sweet Lime (Citrus limettioides
Tanaka)

RN B e DL AT B i s E AR (E BRI A o BBIRT HAME
wpe s WERIEE RORBERSEREN 0 AAREL SRS (CEV)  RARAL
% (Xyloporosis CXV) » MR EMERE » B AEFIHEREHERB IR ER
B o ANIHAME 2 mESEMHH (Clementine) FRATOZLALRREA o A4 FTHIZE
MAEBER B RE » A8 R R R S e E RN B B R R By B R

(G. Wisler) BT BB BRRERME &R  RIFBHBEBMEBERZER STG)
AP HIRE AR STE o (126.715.20282837.4041.42.)

c. HAINEE TN » 20ES CTV avienidy » WIER R » BB AR

ERHETEC o BN B AT HAE R R RIER M Kalpi Lime 7B AERRAM o (126,
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15.30.42.)

C. H#&# Rough lemon (Citrus jambhiri Lushinton) K F i &G K

a. HEER T EAEREIEIME (CTV) MfE)) » RELAE1960FRAEM M 7072 HiltE
T DO S ARG AR (R LS PO R S R A R 22 B B (3 BN IR (Y TD)
BEE% (CEV) ~ KREL (CXV) K#ERiE (Phytophthora) {ff A §i#ET % ARTEE o

M = B0 PR RGN B9 SR B35 B EP FIRBRN ~ PUARHE ~ B ~ FLJE ~ HIES »
FIIESE » AR BLEE o MAARNTER » — iR 2 iR (Common Rough)
YIRS R R RERG » RS REBLHMMENE S ~ ERFRERY S AR THER
(ELZE A 22 PR AR S S B R B JE S O PR © (126.78.9.12.15.17.18.19.20.21.23.24.25.27.28.30.32.40.
42.)

b. FEEHEMEE : Milam (R—88 R — AR 09 85 /1 X FLHURR B 19 454
RBEREE A KA T 2 MNeg 7 158 » £ T A1 LR H ERRIFE R + &
RO AR A Tk B 0 RS R DU 2 et » BRI H R BRI B BE
BEHIAMGE o (215.2027.2840.42.)

c. AL B (Red Rough Lemon)

BN KB 1980 Ry B R MR » HEEvE R R MRS » Bt CTV 9%k »
{EHS IR N B B R AR S AR IS R R 1 o HMRBEBOAE T i 5 HEFE & W 2 BT S A 1 5
HERER » EAFREEEM » EREEE ST o (s1840)

d. k%% Alemow or Colo (Citrus macrophylla Wester)

B AR R » 165 bt i Pl AR e (O RE R o (LT ~ MM BT IR IR B g e 1
(Heeif i RREER » TIFEFERE » BrIFRER AR » RAGEH o

EARFRE S RAWRELEERR S EREFELFTEE » QUEFRABHBE
JH o (15.16.17.18.20.22.28.30.40.41.42.)

GliRF KB Volkamer (Citrus volkameriana Pasquela)

JE 3% A TR FE 9 R B AR R i B i 2 (R B - R LAY RAA N o (B HT Mal
Secco FEAVHES » ¥ YTD 2 » S A B REMOIE » AHFER £ HEH
YTD s » #5355 FilE RO A » SHFRE o HHERMNERSIERRER
BURG AR E A » AAFEREERR O » ERETRERE » HEEW ~ BRRNE
AR E R AMIE A B REEAR o (151718.2023284042.)

D. fg#g Sour orange or Bitter orange (Citrus aurantium L. )

NEERE ~ B~ U0 (B AEREERERE - R SOE TR PrEm
IR » REHBHEREEEA » (A—EHEHBRSCTENER - WRKBEIRO(E
BREAR » HRTiER LA BB E R E R RS » RHAMEIEILNHMERTIRE (
CTV mild strain) ZEBL2 4 o 40125 B N 3k 5 36 %5 Fi % (5T LABE RS RO RG A » T RL1958
~ 19754 4295 T AR FRIF RIS RGN 1Y  ABIREME L (B HER TR R AT
AFE) o (ARG KB BRG] » TEEBRNRALRERE » BIS— B
FARA TS G B S R R RN RS B SRR » IR VEE T » RERPEXREER
B EEEEE R b ay C 2 4% » BRI RAHRS ~ W% fh ~ ALAl ~ Bk (Lisbon) e[y
HFREAR + (B EFI N (Eureka) M BIERE GRS o HEBWE ~ 51 YTD 25

— 929 —



P o BHREBRIGER BR o A EATRER TS ~ BEG - BBt as » £33k
WHER » MRAHERELGEE o KRS CTV MBAMRS TN » BRI
AHERENEE » (FRMBOREAR o (1267891112.13.1415.18.2021.22.23.24.25.26.27.28.2930

35.37.40.41.42.)
E. $i# Trifoliate orange (Poncirus trifoliata (L. ) Raf. )

NAME SR (05 2 7) HERBRBEPZE LM o CRAHEBATENE »
RBBEEHIT R QA X FOHRRR o (B AU B2 RN » BILRIENEH ~ 22
NETHEREED DR BT A RELRERINHT - RUMERERBSASHN
BRAERLIEHABRTEE 8 o IFERBNREBMEE » BEEREAN RSBk
FRNER0 R B BRI BN B TR BB HE SN » BRA B GBLESEE o it
NBABERRERBRNGER R ZEE o EAFTET 2 M4 B AR PR > &
AL RN R BT RER o

3L Shanon, L. M % (1960) MBEEMBAWISBAIERSTER/IERSE « K1E
AMEFER » DHRG TS RIERERER AR » DMERMSIE » BIH/IMG
BEBZ 1 ~UKD o —BREBRIENOERRBE—F4ATES  HRERABEREY
] » MBRtAREIIMEAEZHBBR I B TR o

AP M BHiEtA Christian, English, Kryder, 1110 ~ REE ~ #8514 ~ K16
SIERAHRABE(FERGMBRFREELELERERBEEL) - HPUREES
BiRE » ZEMMKBEENER AT LEEOR BEE0EEEERSHE LOAR 2
ARZE L8H » FIERBLBEBREER AR AR o (12356.789.1112.13.15.18.10.20.21.27.28.29.30.
31.32.35.37.38.39.40.42.44.)

F. #3# Citrange (C. sinensis X P. trifoliata)

FREREMBROELE ) —~RETHVEFRKOT » HTBLEBEE REE—
BURE K » S S E B 10045748 Dr. W. T. Swingle Fi:&ayEBEEM KT »
Rusk, Troyer J Carrizo RA4 L@ HH B » AP HLETRE » B—HE
BInAHIEL o

(VEUE R R PSR RRER SRR E A BB ESR Rusk K Savage X EEHE
B~ WM B B R R R o

(2) & EAEBBRBORYE ¢
a. Troyer % IREE » BRI REBIMNHE EERE A 195019704 [ ol > &
ARHEOSI50E A LR K o

b. Carrizo F B EHHEREEMHM L ERIA » B RERBEBERHHR + £
1972~19755 [ M BT BERE A BT R7E 3195 et ARG K o R BB SRS a0t lLARR 57
BRHY % o (BREGARED » MER ~ NS RREM S RE RS 2 kA
LA 5 B 788 o

c. Morton BRI » REEZH CTV Kt » BETERD » BHERS o

RER D OB TR 2R » #4 Benton FEHEREFIN Lureke 1%

B EME BN B BEE o (256.789.12.15.1718.19.2021.23.24.25.27.28.20.30.32.37.39.4041.42.)
G. 4y (B ) Citrumelo (C. paradisi X P. trifoliata)



PR MR BUR B B R B MK Dr. W. T. Swingle 32 FHHEHTA
WHPEZHEDFE S B RERA

a. (Sacaton) ¥-RUFM » 7EFTFIRBEMN R BRIT A9RE A » (B7EPRIN F 70018
ERMERBR I » KBROMEZEB50% o

b. (Swingle) s IRAh LR £ AN N 235 44758544 8 % (SPB 44755;
EIAR4ATOMU) » EMERERIAH8~95% tBk LIRS » WERAHEIET IR (CTV)
B (Phytophthora) ~#38h ~ M% ~ W& APETHEE » B EHREAILRER
BEAWRR A RIURMOBRERE (Severe Strain CEV) BAILIKEE (CPV)
YR H R BE R Swingle £ BRI ZIBL » HIRHIEL o BIREEE MR
BELER  WRHEETZS» BHELESHE » KRS ENER ERBTZHAS
B CATDERAEM EN S B ~ BAERRHE s HEHM 2 BBRRA o m—hht
RAAEBRRREER » A ARBFIBEFEATES R 2 ERE ) AELHIR
SKPEH o (56.15.1718.19.2023.24.27.30.32.33.39.41.42.43.)

H. #i# Sweet orange (Citrus sinensis [L.) Obesok)

BRY B BOhE MBI B IR E AR EERE FIf  Pineapple 4Lk 3R {0 #5F) FI &4
BMLTRTERGBES [T » FEETEME AR LRBLSBHHBTERITE
e BUNHEFREMER o CHBERROKRESE (70—90%) £EREE - fit
R~ PLRFEILATR ~ BERR ~ RILBSIRTE » IRFUBEHIH & Mal secco 35 » LIRS
MAEER ~ WEESERT » (LCHMBRA - BRESESRE  PEFSHREEN

I. %%t Grapefruit (Citrus paradisi Macf)

BWEMEREABMEA MM Newcomb & Willit #E3|## CRC—343 » %
HMDESRERFOHRNA » RECERSBHEER » BRI (CEV) BA
7 (CXV) FEERW M TRALE » WEEEIHKE (CTV) BYEK®K (CPV) A
IRH TR o MIEENESE » B BAKE MR BREIY » YRR RRERE » Bt
MFERBEMHBEXCTHRPREBLBHANRE c ARANBRESETES »
PR ~ ERBERMIEERMATENT 2 B H1A » BB BERIEIRZBR o
BHEARRM CPB4475 AIRHE MRS ML —~ R B o (154042)

J. #H#h Citrus grandis (Limn.) Osbeck)

RBR EE M —EERMA » MEMBEEEAEEELNE W A (B o
EMBA a3 » BENERBABHIEEEAMEMETRESHRE « KEBAZH
BB~ B~ A~ HE M BER AR E AEAERR o BT SR ~ £ B8
SRR~ R~ MREARHEK » Wl (FELTE DRSEe; R RmE 1y
B ~ BB TR » B LABTEEEN c SMEBNALERE=22HIK o
LRBEZNERE  SHMARMEMRE  FREERNOEERTERR » BEERK o
REAFRBEOBER T SR ARR SR LBHBEE S R EREE > REo
NRARERE LEEEE LB Rt BB R 5 B R AR g

BRI o (123456.788.13.1536.4042.)
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REEREEREZE LT ROBISHEM SR BHEA CHBRRT S
MENEEREM » RHOBEES » MEEEOREA > SEEE R NFE D AR
FOOHBES - AHRBELERA - RREEBRAMERE T LEBRRH SR TRF
SLREHEE o A4 BRIAREA » B ~ ERERATZEFEFORE » RIUAIA S
BRHE S BF ~ A% > BREZ AR SRS EXHEMBERREAEA
BRI AR ZRFRS FRELSTEOAF AR  BATEREFEX » WHZBIFER
HMEHAFEONT » OAZERE S EROARARBREFETEBEAGBKT+
ﬁ (]

5% Rk

1 REE 1980 AAMBERESHAEREARHRERE o 69—RE—L5
—E—049 (1) RB#HE o

2 KR 1987 HBZMAERE HBAED (12) 140450

OB 1966 #HE BFEEER(1): B 5144 EBEBNENE

4 % R 1973 EEHBSEEOFNZR HBEASEeIT EEAXH
gedh > p. 1—14.

5o bk B 1984 EMMmEE BRUEEKBRBREEEERFMHFL

6. EEE 1980 HRRHS RS FHRRNZBRERBR
hEREE26 (23) 71770

7. BERE 1979 ZEHBRRWRRAZ SHEFEMEL 1 13-27.

FIEx 1966 EBHHBEZREAWR HPEEZL2 12 : 1-18.

9 HEHK 1964 WAZHHE MBRIELE p. 9114, ELHEFHRHRK

(EZRO o

10. mhE=E 1931 ZWRIT 2251 70BRLIEOBHHBCEFRNE
% o MHEWE (HPHBRES) 5(1): 1—200

11 EPE=E 1941 XHETHBRE #HBEERE (EPHEAR
10 A2 :1-—12.

12, SRy 1953 REROEE L £ ORH HBRIEE p. 6477 HREMH
EEHMAEE -

13 ESQEBEREERRF 194 iz (i EBEREE IGIEH
#6 K p. 363—399.

14 g%12 1938 BHLAHEOMBORMCHL T MHIBHE (EFHBRER
$) 8(2):253—258 -

15. Batchelor, Leon and M. B. Rounds 1948 Choice of Rootstocks. Citrus
Industry vol [ P. 169—220. - .
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Summary

There are only few exceptionals, most of the citrus cultivars need the
rootstock varieties to meet economical production. TARI began her citrus
rootstock breeding program about ten years ago. Under this program the
institute had collected 9 genus, 41 species with more than 155 clones keep
under screenhouses, greenhouses and experimental field plots which can be used
as materials for breeding works and inter-institutional exchanges. The insti-
tute are always keep the artificially cross pollination works going on be-
tween different varieties or clones. In the present there are more than 300
F, candidate trees growing under this program.
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5 AR PR A SRR X H AR F ot 2 AR

Studies on Polyembryony and Improvement of
Breeding Efficiency of Oranges

® M RY & B RY

Hwang A-shiang and Yeuh Ching-shi

# B RENHEZRERHELHS BT EERARE
MB%E » LR~ WS RE » 4 J15ME ~ BREIEEES &
DAME M AT AL - RERRARRIET » SHTEE
B BEFRSMEAEEM REAMRBEIELE - AREEBY
BRI A R~ MR B o

MEZ RREMRA A REENER » R EIH A ST - M2
FHRBABAAZEE M EAR LA E20ME L E s AT 8RR
ZEEHYEI08 LGRI0ELETR o MHEEE L » BATHD 2 IRE
BAES LT » WEHHFSEIEMET o B WA » IR LAMERR
R E 53 B 6.695 8 0% o WM A2 5 » 1985 4 M BIRCAE
FHBL BAHER20.6% ;5 19864H 40040 EEET » Bk
R649% 5 LB 2 TR AR 66.7%  BREKE % » 2w
BE PEUT  BRRESHEE » RERIABOERETERER
R BRAITEENRY o IS RMALUURRY » 2585 55
BT ROBMBB N E D » TR RBITN Z ETHEB 0%
LRI B B AR SRR ER5HE » KL EERE
P LA H 55 R B R LA M T 00 BT B A RO RS 1 o 49
B~ S~ & E ~ Hamlink Pineapple £ fH g S @R E #6755 » &
RHBE » HEA5IINR2T%210.79% 1 o

BT BHAE ~ ZRRME ~ 38 ~ HHER ~ B o
Key words: orange, polyembryony, hybridization, zygotic embryo,
number of embryos.

DEBARATTHEEH 13968 o
Contribution No. 1396 from Taiwan Agricultural Research Institute.
DEBERINEZSFRLERIH -
Research assistants, Dept. of Horticulture, Chai-Yi Agri. Exp. Station, TARI.
HB M AARERREAGHYLE kR EHYERES - BEDHEESIN  BRE xR He
KRELFIH » FRLSES o
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AT £l

BRI MR RA SN » A—EETHRZME (zygotic embryo) 5t &
EHLHHBOE (Nucellar embryo) o ZOUMEMBROEBEERET » TIRZHFA » &
{HEE IR o ROV S S BHRELEE L —KER -  RkEHFSEE
BRHAH R BB OTE » MUARHZHEHHIER (Citrus spp. )

ZHEREEN: 35510000 Rarfi s, MAHGE P A EEZER MRBERKNZERRT
B BIEAR G 1 o (QUEERLBRIBEISHT 10D o QEERT PMELE Y o 1@
REy B (51929 o

B LR TR B AR (AR LR EEN ) BAGEAES
THATHMR LA EUSIENEE S THREREE AR o

10 BEL T G £ B A PR P B T 9 B AU S S BELEE 7 MW » TERR RO
8 A S HEAEEEE o (ARANENKRES £ EREREMNME » WAH
HEEES o BATERS IR A AR o TERHEE RS » BAVREAMHEE TR » i
FHEMAOEE » RETENETREERE O o MESHIEPERBAH » BIAMM
BE 2T BRABEERMR > » ARSEE » ERWREGARZEER » 7 HRE
ERENERE® » BZANRZSHEFSHEE » LRSS I ERBEER/M
BB LUMESY » R EE T E AR R AT B EEE

AR DU ~ B R AR DI A RRAE ~ WIS T A AR R 2 33 IR
HER R BEE » [ A RIS & BB o

Mk

— TS REREG

R TER IR A B RAF MEMB TS » HRHBEMEZIENRaEHE
SSRER A BT o 19844 1T B AR 2 257 o 19854E % » DU R Chandler fhig#h
RS s MEEHEREZS c BaE (Valencia) ~ @tk (Hamlin) RESL (Pine-
apple) SFHERIERS LN RERN G2 ST o 1986 £EBLS LKA
BAK P R AR o

LIEH IR BB AR TER » BMERA » USETFRTHESE ) BRERBA
FHERBKE Y » BREBBRBHERRERKEZAHRE o

2138t REMTENS B REREZTE » BUKSE» 32 4 BBRGBR - HEEH
LA o
SN BERNEEE

BERRBEHRK » HRANERS ) SHERE B—BERREBETEE - Y
ESHEI0EISASKRBHAEN I AAZUBER » BREERIET o
= HRE2EN

ERBE=EA T UEAMEBENELE » HEREmELrilfEr B
BHERTEENY o LRBAENVETREBEEN o HUBBRNEZBRBE
HEEE 5 DUEE B RIIE  HERER B SBRZEFRERBAE o
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M B¥sHE

1984 ~ 19854875 + F 1 4 B SR 2+ BRAE A o2 MBS URRAIL AL B 13 AR 0240 2 SR K o ]
FERRIEAC I G b 2~ + AR R A 0 15085750 0 SE0E 4 @ T 6 » 1984 4238
ERWET LIRS R PUT 58T BI20F17.2 » 1085 40 34 1 OB AT o # 4 1984
ERE TR IRE L~ 12 A MR TIET 13528 1985 45 Wk 3%
VIR B2 2 RA OB FIET I 013509 0 RITHIE » 2R
WAL IHEE » bL Nikon SMZ-1 MHIBRM T2 23 -

— ~ HIH R AR M A R B
7S AEI o MIKE AT R I 58 (L 45 7 198442 SI9BBAE 400 (81 1) o e 2%
—HEABEME » PHEEAERAWER » FE BB TOREY » BLLHNR5 o T
BELAE  AADZTEEET 20\ AL » HiZEiRy 108 Loty 1046 o o
EBETHREELAKREREKX (H2) » ABLEBECTNET - AR5 5B ~
B+ RECIEBOR D 09 IR IR » FTASZS MR » RERREAE TS 5 4 00 T A0 9 » BN RO R BT
T ARERBERE o PUULREICE 5 09 G0 » NN » BT BERR2 S » IRBH BA MR » *
BN Y R T BE 1R 5 HL B8 T A2 b T B AR MO R o FE BRI RS AR T 2 R B
HIRBEY L » ST 0 o BHERA L (B 1) AERAENE TR
(RMRARITE) FiEdkmEe 25 -
EKAARE 0 B THEY
414 ARERREIME » KT
HAB S » M HRE 6.20 » i
ARBRERET 5 Ftspg

B WA FRABARYR 3

AR T EM IR B R . 8 51
MREZBEAF @ e, gk g

B0yl T A 2

1 o .; s o0 1985 Liu-cheng
MBI TERRR TS s e 1984

PRS2 $E25 i 25 s [ Chandler

MR 667 LIRS % 5 |-
BO% (£1) » BHALUSEREY t}\\ Tanken
2T AR AI0M » B Chan- o

dler #if¥h 2 #F 8 STHEE L »
AEREKZHE D #HR » gL
BEM 2 ERRE 0 » HERN

1 1 1 1 ]

JUN JUL AUG SEP OoCT

Date of sampling

PREUGR RS ARRB » AR B B L R T R M A B
Fig. 1. Average number of embryos produced

TATREIR » BRER R 18 195 4 1 2%
FUDBZEN » WOETEW A6 AR

per seed of ‘Liu-cheng’ orange and
Tankan at different growing stages.
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Fig. 2. Development of ovules (seeds) and fruits of ‘Liu-cheng’
orange investigated in 1984. Each value was the mean
of 4 fruits or 48 to 69 seeds.

BEEHESL @ o
MEMEN RERSBMBEPRRE » MNBERBPBRT ~ BRE/ - HH#
THRZENHEANNHBIN A5HR (B 3) o BUSH23KERZE D » 6BRRE
£ L TEIEHBHNBEZHENY
Table 1. Effect of pollen parents on percentage of zygotic seedlings of
‘Liu—-cheng’ orange.

- T K
w | BEETN | T omom OB | R T A el
Xlgollen*ﬁ arerﬁ‘ No. of seeds Embryos per NO',O_t ‘seedlmgs?:‘. %ﬁ (),Lf zﬁgotic
P examined seed B 2 seedlings

| survived | zygotic
‘Chandler” 379 9.5 557 25 6.6
pummelo
= = 30 6.5 47 o] 0
trifoliate

A= R T

% of zygotic seedlings=No. of zygotic seedlings/No. of seeds
HE (—k—/) BEHE (K2 (B4 » ERMFEZHE D B—HKx
ZRAHERTE AASHEEE - Toxopeus ™ LIMENKEHL (C. mazimaX
C. hytriz) » BEFLZRAESHERBHRASHENER » ARALERR=
HER—HBETLHRTHREBNEE o MSmooth seville Bk Hy— R EEAHF =
HER = SR 0 DUERBREBFERZEZHA S MR EERAFZHE
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B HHE © o RS TSRS A S HEMRT o
Sz HE

AR BRTBRBBR/ROEE » UABZHGEESE » SFHEDE
Mo MLAMEEEY » ERRENH BT ARMBEERANER ) HEXREH
BB ILE (K 2) o 19856F LA SRS 14 % 502 e 2 1 b » S5(H S4TSR HE
159.3% 5 198647£51.8% o MR EHIABBA L 2R » 1985 £ 1B 1559EMET 2
REME » THEE3.87 5 19864 #2154 3326/EME Frh » BRE A 133208 » (4540.0% » 7
VIR B 2.05 » AT 7364995819854 2 20,695 B i B % » (Rt 1986 B T RE MR »
HEHE TERRE SR OMEE o Watanabe 2 [ SHE R & 1 B 5 N &
Ao BEFDHIZR DRI AR » HUMDRE T B8 20 W (9 LS K I8 bn o 41 » B OB B AY
BE " RRMFER ~ FRIT REGEERELE S s MIERE @ RIER O g
R o

Wtz E R B#EH (Lanceolate) 2B K% # (Unifoliate) » 3G/ 5 fiE 2
ERBINF (Ovate) 9 » AR » 2 Ha0 i EEk QR 7T B N M RESE 5
Z (E5) o

A DRI & o P R HERE4LT% B B S S s » BT
BFHRR 075 BB E 2 263 (19854) ~ 389 (19864) ETH% (3 2)

2 MHZETETE S MBS RS
Table 2. Number of seeds, embryos and percentage of zygotic
seedlings of Tankan.

] 2 OB W 8 F K o W M

TER g £ B No. of fruits No. of seeds FHEHEH | No. of seedlings | HEHZb
Pollen Embryos % of zygotic
Pgrent Year | & #F R 5 = | B B A 2f | per seed | g B | 8 % | seedlings

(%) a8 mono- | F® # . i

seodiess | total embryo total survived |zygotic

i

VPH 1985 55 ( 93) 592 0 1,559 3.87 2,322 321 20.6
VH 1986 15 ( 1.8) 856 1,332 3,326 2.05 4,617 2,158 64.9

T 1985 10 (407) 24 3 18 3.83 42 12 66.7

a. JE¥4 8 Pollen parent: V: Valencia, P: Pineapple, H: Hamlin, T: trifoliate orange.
b. B EE=HHE ETE

% of zygotic seedlings=No. of zygotic seedlings/No. of total seeds.
o EFRA=EFREE /G2 RHK

% of seedless fruits=No. of seedless fruits/ No. of total fruits.

» IGAVAZKRE AT b 120 R » BRI » (SFTH B I 286% » BiRi A2
2295 O BEE o
M~ FRITEMHREHEHRYE
T AR » RABS SHEANELE » DA EEL N2 MBI
@I o AP REMEF » BZUHBRHZETHHERD @ o XARBE
Ko DABERBRIE TaERE  BRZTHETE  HEHREINES ; 158
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T MBS RTAME » BT NE 508 (K3) » B TEAZHELHEE » M
HE 669 HBR0% (1) o MHDERREN » HARE » RRZETE Y AE
W —RIEAT BB EAEE (83) » BEUARMERMES » MAABRERLS
B0 HRIMBLRBREN 2 BT HAR 5 % o LEREERE N BMER 0 ~ R
B~ BB U 0 HHE R AR U A MR R AL S RO R

AW RER ) LR HBET » BRBIBIHES » FHRER 5 £AERE

£33 EHBHRMBEBERERENY
Table 3. Effect of pollen parents on the breeding efficiency of polyem-—

bryonic citrus.

]
7 N e e ¥ OB Fruit set T i B F B Zygotic seedlings
Seed Pollen No. of Y. Seefds wdy B-BRHEE R
parent parent pollinations e ; per fruit e per
total % ' total pollination
] ¥ ‘Chandler’jh 252 72 286 743 c. -
‘Liu-cheng’ pummelo
1 " 250 25 10.0 5.08 c. —
trifoliate
i H VPH 1,510 592 39.2 2.63 321 0.21
Tankan T 155 24 18.5 Q.15 12 Q.08
VHP 2,155 856 39.7 3.39 2,158 1.00

a, {EMEYV, P, H TREFE2 o
V, P, H, T, as Table 2.

b. 19864 F RN E + HEABLMARIBFHGE

Pollinated in 1986, other combinations were pollinated in 1985.

c. RE1 e

See table 1.
15 » RS2 B HA » ARHERER ¢ o FLLREOER ) THRELHEEN
4 BERSCRBENFE LA HENEE o AIEMREZ RS BEETRER
b o BB AR I T A O o AR LM SRR B A ) 1E
PR B LR B KSR OB S T AN M AR - Bt DA
HRE R R RE SR DAL A R SRS BT EE AL RO ME RS I 26 o
- HELBEMENZHEE

DB & B~ MR R B RAZ 6 EH Mo mt U » TS H 1 RBE I rokE
RHEBENMR2THEITZH (F4) - HPRUBRGERBAERNESHIE » &
BITMEM AT » B9 7 HEECH » B R40% » BER BRI HL #2667
(F 1) o ARBITRAM S AHBRE » HERMERMBRKESN » HERGHIL
RS DERHRER » R E2ELHBERERNE 4571% > B0F
HHRWLHEA MRRRAE VEER » 3G VB » REFBZIER -
Hearn % AEH AR 2 B Ah » WLIE R TR HIHEACHE o

AL RBTHE AT FRBATE200 Lk » TR 5 RIS SO 2 R 104 (
B 1) » TH O SHAEE Y T HRBORSELIVEE L - ERRHERREESH
R —RBERT  EEWARE » PERMBELHENRA
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Table 4. Percentage of zygotic seedling obtained from crosses

between varieties of Citrus sinensis.

B B
# Z 8 88 F M ZF‘F i’%}la B Seedlings ﬁ/ 3?; R
wmbryos ; % of zygotic
Combinations No. of seeds per seed %urvivef ﬁzygoticzz seedlings
VXL 115 5.3 101 7 6.1
LXP 146 8.0 211 4 2.7
Lxv 28 8.2 40 3 10.7
SxV 318 5.2 360 9 2.8
SxXP 194 6.7 301 9 4.6
SxXH 4] 4.2 36 2 4.9

a. V B&GEE PIRYE L MBS S 0 : @iz
V: Valencia, P: Pineapple, L: Liu-cheng, S: Shueh-kan, H: Hamlin.
b AR BNERERERE » UM EATEEN o
Scedlings were caleulated two years after sowing, and zygotic
seedlings were identified by leaf morphology.
C MLMAE=FLHB W -

% of zygotic seedlings=No. of zygotic seedlings/No. of seeds.

5% Bk

L 1979 HHBAIEZ PO BRAS A o B BT R+ LAEEH o p. 44 0
2. B 1980 HERBREME RIEK BUME QRS BE 2 Higk o wmREHEZERHI0:19
—260
SR~ Segh 1986 HIBBEH R RBELHE | » AR EEHBER 2~ B
SHTRERE S VREROME » PEBEWRES (4) : 4844940
Bk 1974 AEHIBERERERS 9% o EBE BRI A+ 5 op. 62
—63 0
S fRIER 1979 MBS I 2 TR B OIS 2 58 o thRMEWE 28 (2) : 101
—108 o
6. KETE ~ HREK 1985 FATEH RS EEEDHIB AR o hEEE 32 (2) :
103—108 -
7. PR 1987 RRERMHEERE 2 BE o hEBEFRI6 (4) 367—3710
8. Button, J. and J. Kochba. 1977 Tissue culture in citrus industry. p. 70—92.
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Springer-Heidelberg New York.

9. Cameron, J. W. and M. J. Garber 1968 Identical twin hybrids of Citrus
% Poncirus from strictly sexual seed parents. Amer. J. Bot. 55(2) : 199—205.

10. Esen, A., R. W. Scora and R. K. Soost 1975. A simple and rapid scree-
ning procedure for identification of zygotic citrus seedlings a mong crosses
of certain taxa. J. Amer. Soc. Hort. Sci. 100(5) : 558—561.

11. Frost, H. B. and R. K. Soost 1963. Seed production: development of game~
te and embryos. p. 206—324. In: W. Reuther, L. D. Batchelor and H. J.
Webbers (eds. ) The Citrus Industry, Vol. 2, rev. ed. Berkley: Div. Agri.
Univ. Calif.

12. Furusato, K., Y. Ohta and K. Ishibashi 1957 Studies on polyembryony
in citrus. Seiken Ziho 8§ : 40—48.

13. Furusato, K. and Y. Ohta 1969. Studies on the induction and inhibition
on nucellar embryony in citrus. Seiken Ziho 21 : 45—54.

14. Grimm, G. R. and S. M. Garnsey 1968 Foot rot and tristeza tolerance of
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84—90.
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20. Nishiura, M. and T. Iwasaki 1964 Studies on Citrus breeding II. Number
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28. Watanabe, H. 1985 Artifical control of polyembryogenesis in Fortunella
by continuous gamma irridiation. J. Amer. Soc. Hort. Sci. 110(3) : 418—
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bryony by continuous gamma irridiation in Citrus unshiu cultivars. J.
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Summary

In order to improve the breeding efficiency in oranges(Citrus sinensis),
the polyembryony and ratio of zygotic progenies were studied.

‘Liu-cheng’ (C. sinensis) and Tankan (C. tankan) were polyembryonic,
their open—pollinated fruits were picked at different growing stages, and
pumber of embryos were counted with dissecting microscope. Among these
‘speices, ‘Liu-cheng’ had higher number of embryos, but Tankan contained
lower degree of polyembryony. The mean number of embryos of ‘Liu-cheng’
orange changed greatly during the development of seeds, it increased from
mid June to early August, the number of embryos might excess 20, then the
distinguishable number of embryos decreased to about 10 in early October.
Mean number of embryos produced per seed of Tankan was mostly less
than 5 during the development of seeds.

‘Liu—cheng’ orange and Tankan pollinated with trifoliate, the percentage
of fruit set and seeds per fruit were generally lower in comparing with

those pollinated with pummelos or sweet oranges. Percentage of zygotic
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seedlings of ‘Liu-cheng’ crossed by pummelos and trifoliate were 6.69% and
0%, respectively.

The percentage of monoembryo seeds of Tankan crossed by sweet
oranges changed greatly at different years. In 1985, all the 1559 hybrid seeds
were polyembryo, but 4075 monoembryo seeds were found in 3326 hybrid
seeds in the following year. Crosses were made within Cizrus sinensis, the
percentage of zygotic seedlings which can be distinguished from leaf morpho-

logy varied from 2.7% to 10.7%.

HooE # @

RBE :
e B AR Z B AV MR RS ER FI LA 7
RETE -

290 & YRR A BRI B TR VRE S » BRBRBEF MR
y R EAETE o AWMEN B AR HILE BN ETRRE R AREMTR R AR
B R 0 AN ERUBALRS SO i SRS - AR 6 %% o BANIRERRM AV AL AE 6.6
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WA WEESD T
RPTE ¢
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Fig. 3 Leaf morphology of nucellar seed-
ling Cupper) and zygotic seedling
(lower) of ‘Liu-cheng’ orange
crossed by ‘Chandler’ pummelo.

B4 M x ‘Chandler MELHZ=HE HW5 SHXBELBZROEY (52 Hg

W AEZER PR - THE (E2) 28R -

Fig. 4 Typical trifoliate and bifoliate Fig. 5 Leaf morphology of nucellar seed-
leaves of zygotic seedlings of ‘Liu ling(right two)and zygotic seed-
~cheng’ orange X 'Chandler’ ling (left two) of Tankanx
pummelo. ‘Pineapple’ orange

H LA ABRET 2= EE

W6 tALOMBKREETISERAY BT bAL
TR B IR o £ TARRIRILBN LR DR

ig. 6 r v kS
Fig Th”ee lar%er em?ryos angi ma‘n Fig. 7 Three embryos developed in an
Smaller embryos from an imma- immature seed of Tankan, the
ture secd of 'Liu-cheng’ orange, mass of tissues (left bottom) was
collected in early July, 1934. endosperm and nucellar tissue of
the micropylar end, collected in

early July, 1984.
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The Hybrid Breeding of Pummelo
(Citrus grandis (Linn.) Osbeck)

N B S

Lin Chiung-chiuo
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Hh ¥ B 44 Shaddocks s B ZCitrus grandis(Linn.)Osbeck [Citrus maxima Burm] o
RHBEPRERKE FEREEEESRERSLE - EEMNMES KRB ER c S
BRRIBHRCEEREEEB AL » REBONRBERAEAMEBELER - HEZXBBEHT
BIE» (WU BEELERE - DEERSERHBACE ~ B A » B E AR R
TEM X ESERMNE » BRERKRTEEE - BRMEN S R R BB K
' REES3ESRELEE - NENIFHBELZETRNBRGHEZEEHRAHR
ZHH RETEUMEAMBRAE » i~ I8 -BeaER - BEMEMELERK
AETALES - ARSTRREABEVHE » BB ERER BRI HFE RN
HERIE o BB ATBEIERIARAIFIRE o (1234586)

MF R T
L #¥
AopaERE s mERBERA -
(1) RE53%E
B4 fig3h o

A BAHE KR ~ S B~ 20~ hhl > REAE o

1) REEIEENFTRERE NOFEEERNBEAEA4RHALERRE TR EED R » XL X
Bl BIL-BeR - BESRREETEMES RSB LEAHSREHEREMS o WRLTREH
BoiRx@ERNZRERERR{CHHEEE TrERFIET  ELRS -

2) ENERERRTERESFTEZSR Dept. Horticulture CAES, TARIL
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(2) RE72%
52N TATA =]
AT REHE S B~ AR ERE s WA S BT B o

2. 58
PANIHH » BEFEEN o

(1) REB3FTALEN » FFEKERERIERE S & o
BRB564: 2 F 1 » e A S i T I84E A UM B » #RIIZ2 JA6T ~684 [B] 3%
HE RS o

(2) REAT2%HT AT » AEKERE ~ BH o

SRR
L REDIFATRMHELH G REGEZHBMEL o

F1 RERERBRSFOSIFMBEL TIFLH
Table 1. The hybridization records of pummelo in CAES TARI, 1964

. | & ¢ o E
Record No. Maternal cultivar Pollinator N:iggﬁ;gc;f élrsé};fld
| , e

53C—1 B F3mE, BEXE 103
Matou Wentan Panku Wentan

53C—2 BT H AN~ 95
Matou Wentan Red Wentan

53C—3 MEA R iAsA=F:: . 106
Matou Wentan Matou Paiyu

53C—4 asnd=) Bt 52
Matou Wentan Mieyu

53C—5 WMo E ! 46
Matou Wentan Touyu

53C—6 B3R woH 4
Matou Wentan Ponkan

& 3 1,008

Total
2EBRBEREHRA
KT EL SERGABEERy IKABAMEEEGES - (BRE2RE 1)
(1) 53C—2—-12
FHEHFERA » pEX s #9900z - REELHSMITE » WETK » FHEEA o
BEGIOR b~ BESHERS
(2) 53C—2—22
REMINA » EF 1000g « RREHSMEHIE » AERK » #HEET - 91
TR o
(3) 53C—2-—-37
REEIND » EY 1400g - RAZBSMETE » WHEMEK » BERBE o B2
MRI0A B RBEERERS% -
(4) 53C—3—-78
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RERA » B 508 o RREXREE » RERKSIT » BRKRE o AR
R RIEHIE - 9 A ERBO EER » BT HO0—100% -

F2 BTMBEHRREERS R

Table 2. Fruit charachers’ records of pummelo hybrid selections

F | Ik
g o ® g gnmoes | BEIRE e v mop ) TR
Hybrid selection| grafting/yr. wt. (&) % coar/:,t. %r?x? c. a% ratio Notes
53¢ —2—12 TW*/1979 833.0 3367 2470 13.47 0.5583 25.45 *E%kai
top-wor
53C—2—12/Hkh CG*¥/1985 784.0 33.17 2215 9.55 0.2902 3353 egpEECG
PM*** Cleft Grafting
53Cc—2—22 TW*/1979 9135 43.43 2707 14.48  0.74C3 1978 4 4 yr.
***¥PM |
83C—2—37 TW*/1978 1,374.5 4494 2578 11.86 0.4030 3095 Pummelo
53C—2—37/#h CG**/1985 1,2000 3210 2038 9.82 04819 20.27
P Mok
53Cc—3—18 TW*/1979 735.2 — — 1299 0.8975 15.63

3 HefE L etk
HERRUESHRBBUSBEESR
(1) —BEZFHURRENBER o
(2) BEESERNERR 2 MERERZ o
(3) Fh 2k REERKRER S MEXBRAANWER/ARERBZTRBRMMER
B ML MBEATEETHNERET » MREXE - BAME - BRER
ERAREMEKAENR RUBERZBERGKRAEAZERERE L&A
EETRETEREZ2E o
(4) BENBRAFE » FHBSBRERR o IXERAEE R CHILAERL
o REBHJUBEIN» 8D o HMRLEE » RENEREK » BUR
Fnh o RAOKRE  REM ZEESH ERESS -
4 BRT2EATHEBBEZHGRNEGELE (W% 3) RIEEFRET » METAN
SR AT R E & B i ~ B AR RheY B R 0 BLRTER R AE

%3 EZRBEFRRIONDFEMBEESZTFii&
Table 3. The hybridization records of pummelo in CAES, TARI, 1983

PR f T H K
£ % @ § |8 * | & > | & 4 % % &
Hybrid Combination |  Mathernal Cultivar Pollinator ii:ﬁfgg:fg&ggnd
] ) A=t LR i 286
Tangelo _ Ponkan
B S Ak /I 665
Orangelo _ Leucheng
M ek Mo E AR 175
. Valencia
Hsahh WE iy 946
Grapefelo Grapefruit
| A=A=t MEXE 1,607
Shaddock Matou wentan
& 8
l’:'I‘otal 3,680
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AEZHBEEFRNMEABERGR IR RERARZCE 2N AT IS
o FERE FREUBE o FHEEHRT » WEAHE R B o Ban 53C—2—12R-53C—2—37 FE S
REG AAEETRE o GNELR» EKOMENEFRE o BT ERAR » Al
ERITHH 0 DUEHERE o 53C—3—T8 i KEE REE YR E L BIRE G &
AgitE (1930) » AIPEREARKEI o (2.4.5.6)

%% Bk

1AkEE 1966 MiiRALFEZEES(1 ) @ RBITO—144 » S BT B EEHRED o

2. 5 EE 1980 HURIEHE S R R IGAR BRAHIB AR Bl 2 RSB A » IR EE26 (2 ~ 3)
1—-77-

3.5 E0R 1951 mEERBGRE EEARANEES R -

4 EWIESH 1978 MO BE BT HAFEME (18] ~ (19] B33 X ORES3 (1)
:70—74553 (2) :345—348

5. Reuter, Walter, L. D. Batchelor & H. J. Webber 1967 1968 The Citrus Indus-
try vol I. II. U. C. #REj o

6. Torres Juan P. 1932 Progress Report on Citrus Hybridization Philippine
Journal of Agriculture 3 : 217—229.

Summary

Among the pummlelo cultivars in Taiwan, Matou Wentan (Mato Buntan)
is the best performer both in qualities and horticultural characteristics.
CAES of TARI began her pummelo hybrid breeding program around 1956,
to improve the fruit qualities and to find new cultivars for farmers’ choices
and ones can grow elsewhere in this island and perform equally sound as in
Matou area. By using Matou Wentan as mathernal trees an Matou paiyu (
Mato Peyu), Red Wentan, (Beni Buntan) Panku Wentan (Kaopan), Mieyu
(Mitzuyu), Touyu and Ponkan as Pollinators, CAES breeders pollinated the
trees in the spring and sow the hybrid seeds in the fall in 1956. The bud-
woods from these hybrid seedling trees were top—-worked on to mature trees
in the experimental plots in CAES at 1964. Some hybrid selections {rom (
Matou Wentanx Red Wentan) are evenly pink to brightly red fleshed and
very excelent fruit qualities were selected in 1978 to 1979. Two of these
selections can be fruited parthenocarpically and having the ability of produ-
cing seedless fruits as Matou Wentan do. One root-rot-nematode resistant

selection is also found in this program.
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oM R

MRS —ERE e B RES T FRRBEMEEAENHERE » HREXA
AEMREXE » KRUEMEXEMEELER » WHLKZT » KAMFEXAER
RBIFY » (ERAE—BEENG » iEE—5 BEMRFHEBCRLEFEAORRE » &8
BiEREEK  HATEEREMESMELIKSEE » PERELRGREE » EHL
EMESBELDEENS  TENERZER - FIUREE L R FEER » £R
BEREBZTRRF » BRLERER  iREFOLEE B

EERE BUERHRORREZERESRRE » ANt L >~ AFRRHE » AR
HEigE AR 0 BAlE+ » 1+ —EBREE BN E K FIUEAEESROER
EINEEFE SRR » sTHEFL 2 HRBN T H M IRAR » B —4RR 2N
TV g8
R Y H:

HRREFTEOE—FEEE  RBEBLE—T » BHEI AN BEEHEARBELTZ?
o3 K

SARYBBEEEE » METARIRBHKRREERK » BRI BRE
ERORMECBESER—ET » R ES » RiE > BELEERROBEL » JBRE
HEK R » BE TR TRARKBRRIES » MEMALREHRE - B&E%K» +
SAERIBRMG » EEMERD » RS FKELEAM K ~ HAmEHE%R » BRI
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Application of Electrophoresis in Citrus Breeding®

ZOAEY BmAREY BRI AY

Wu Min-tze, Chen Fure-chyi and Liou Pan-chi

W OB AWRD AR BEREBEOMBE——RIH ~ A~ O 4
R ~ WA AL T 55 A0 5D IEE B BCBGE K B PR o FUHTE K Sl B
fir » #:51 peroxidase (PRX) - esterase (EST) - superoxide dis—-
mutase (SOD) ~ glutamate oxaloacetate transaminase (GOT)
shikimic dehydrogenase(ShDH) ~ malate dehydrogenase(MDH) ~
K. phosphoglucose isomerase (PGI) PR A REEER
W28 MRHATHE LR OSBRI &E 2 ki DURS
BN

B A REUR » GOT ~ PRXEPGL =R MR RERA T
FIAT .2 ] B 2 0 RSB A RIS 15 4 T » B BRI SR R MRS
LR ZERARKRE A 2R o BLUMIETNT B8 AT R »
BUR GOTRPRX RIS 45 Bk O R B A P R I B 4k 8 o BR ORI Y
GOTE PRX[F Dy 2 MERI R A NS H —5 » TS S PRX B
BERRHABANEAR o

BHRDRBEERNERDRLEEE LMER » 1BaERN
LGt o

BT @ ARG ~ Yk~ M) REE S B

Key words: Citrus, electrophoresis, isozymes, breeding
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BRI LU SR AL IS8 > GIM s ~ BRI ~ FIREEOE
s R Evkik (Shannon, 1968) » Hrh TEIk vk (R A BB S M OEY » R
DAHARBEGQERHDY | 5RE—T.1—8—118(3) » T6BE—8.1—18—10(2) » L3S o
AGUBRETT ] » IR ELERSE ~ ZRAL I BNRIE » MERWEREFORHGEEE » BEMIE R NI HE M > By
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pHIEZ T » WIZEBEF B » Tinblgfs (Peirce & Brewbaker, 1973) o
% AR AYREES T OEXBEARRIBEKER (polyacrylamide gel, PAG)
FIRNIBEE (starch gel) o FZHRHSEE (sozymes) BAAHRMMELENE » BT
HRF SRR 4 » ZERRAMBET (Peirce & Brewbaker, 1973) » FIAEXKEM
s MR a2 o BEAREWER (LATH#EL » banding pattern) o
4 Wi Y 3V ER 4 17 B &1 Peroxidase (PRX) ¥ glutamate oxaloacetate transaminase
(GOT) WRADEEEETRNHBAEMAEERE (B 5, 1986) » WLER
EEEIERNBE » APRXMMITHEMSE PAG BREXKS K » MRRE » T
218 o Iglesias® A (1974) BFIAPAGHES HPRX » R HEF ORI REEAAH L
B A PR B B IR o LAAE B9 BUS # 4 IR IR H K bB¥ 3% GOT » phosphogluc™
oisomerase (PGI) ~ B phosphoglucomutase (PGM) £ » A SHRENEEER
(Soost & Torres, 1981; Soost et al., 1980 ; Torres et al., 1978) » R % (1988)
{54 Ny PGI A% 5 Mik (polymorphism) » FIAKEAERIM —EE MR 5 K
fhiR o AA SRR KB H malatedehydrogenase (MDH) ~ hexokinase (HK) »
socitrate dehydrogenase (IDH) J 6-P-gluconate dehydrogenase (6-PGDH) (Soost)

& Torres, 1981; Hirai & Kozaki, 1981) o
AR ER 4 GOT, shikimic dehydrogenase (ShDH), MDH, esterase (EST) &

PRXEA T REMO S SR » REEESHROERBERE LHEA o
MRk

FURRLHE ~ FRME~ W0 ~ B HEMRMTFEMBOSRER  CRBRRE (
B~ B 1986) o AU LIMIBRMTFETZBNRBETSNER R REE -

ARBFTAZHBLRARELTHRAZERERAEANERSH » BARMER
Bk UABSHTEEL  BEBNNEE—FE » BRETN BN/ E TS
BRI ESRBEZ EERRRBZEN » ERABED ) —BEARER B~-%>
1988) » A AE BB ELEBRER L » DESIEBERE » XRREEEEC

(Hitach SCR20BA, 15000rpm, 4°C, 105348) 4 » LW HE A B S #iShDH ;

BT 2 I 2 2T A L A TR » DU D IR 0 BORERBBE (
i~ 25 1988) MESZARRTHBRBEERX (&~ 551986) o

B 43 i yREZA ¢+ EST, GOT, MDH, PRX B ShDH» X HEBRE ~ 8 (
1986) » B ~ 2= (1988) B Vallejos (1983) » R RAN MEIRBEABBKEE
EEERERE  BHBEIMS% HmEE—K » AHRSREEF » foltvkf» LAS
AEREAKAREOAOBR MBS RSk

PR &

LB AR R BRI E BBk S T 2 AT B8 AEST, GOTEShDH » Jrh EST
FEZ EEAEEBERT R M GOT 2 apEmEk » AN REHENERMTZ
FEAEREE 1) » MERMTHHESHEES » BLEBRR » % OMBREARHER -
HREUBRESR » (B4GHES » RERE A8 - ShDH £BKE L7 22 7 i
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BREZ W E X BANESTRY) REERL ) TREREEZSS -

MDH 764 45 B 28 0T 0 1RME » ZEARIMRIA 53 —BARETHGR L » TlF S Pl
AR (B~ 585 1983) » BEFTELAMEBERS TARENSR RER N ERE o Wit
ShDH #ERNBRA 1 2 2 RFAT)REEHER (B 1987) » MEMBEUSE Tk (
M2) » RERTERBERAS G WTRRE L —FFERK (gene family) BT
AR o PEELERRIETAE o

FEMABERNEREERAUMREZER » BRERTHBHEESHN ) LA
THRMENER SRS TEE ) BA DR LA TR EE ) XPBRIT ¢ (
1) BEXRAEETH  F3RMK (2) HHRABARKET ZRREHRL (
3) ALK (4) & (5) YHTEREARADREERE » (6) HHHER
ERER OB RERIAE RS (7)) RERBMISHEIT RAE HERE R
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Summary

Young leaves from plants of six important citrus species in Taiwan Ponkan
(Citrus reticulata), Tankan (C. tankan), Liucheng (C. sinensis), Lemon (C.
limon, Hort. var. Eureka), grapefruit (C. paradisi, Hort. var. Ruby) and Pummelo
(C. grandis, Hotr. var. Wentan) were used for analyzing isozyme variation by

electrophoresis.

Seven enzymes were studied in the experiment, including peroxidase (PRX) ,
esterase (EST), superoxide dismutase (SOD), glutamate oxaloacetate transaminase

(GOT), shikimic dehydrogenase (ShDH), malate dehydrogenase (MDI) and
phosphoglucose isomerase (PGI).

The purpose of this study was to see if any isoenzyme marker can be used
to distinguish zygotic from nucellar seedlings in order to increase breeding
»fficiency.

The results showed that GOT, PRX and PGI are polymorphic among
different citrus species. All other four enzymes were monomorphic.

GOT and PRX had been adopted to distinguish zygotic seedlings in a cross
between Liucheng and Wentan pummelo.

Isozyme banding of nucellar seedlings had the same patterns with pistil
parent (Liucheng).

Hybrid band of PRX isozymes confirmed a true hybrid in certain tested
plantlets.

Genetics of isozymes and their application for citrus breeding program was
discussed briefly in the report.

Mo

PR

BRFERAORE » BATHFHE KT DR P H B gk LR E R ETRR
Species 2 [H} ; Ny Species BE A L HRRAK LR LIRS FHEESALE
ARF AR ~ R~ FERVHEZZAORE o BRI AT LU BT KR B
BRI

A S RIETEFREHN  PRMEZHEZERTER » BATWRB LEREER »
EEFAEL ERBEERTH » BRLARXARLEE—FEHE
TR :

N[ Species ZfHR%HAMRMKTEY » ER—REHEZNEE » BETRABK
{905 PR BE AT DU B R AT ¥ ?
BRAEE :

RIEFT ARE o
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GOT-1

GOT-2

Bl XM TFZEAPHCOTHT RS » GOT-2THUEEERE (ZE) » #NF
HERAEGOT-2E2=|1E% » OBRIRSANE L) &R -

Fig. 1. Banding pattern of GOT isozymes from the leaves of Liu-ChengxPummelo. GOT—2
can be used to identify zygotic embryo (ZE). A putative ZE will show three bands
in GOT—2. Nucellar embryo has the same banding pattern as female parent (L).

a4 - N mew W0 ®~oo 2T

o~
Y -

"‘.'.""'.3 !

2. M xiF2iER hayShDHETHERE » #8424 (P. Pummelo) &4 (L. Liu-
Cheng) EEPIEHELHRN (1—12) EEBHERE -

Tig. 2. Banding pattern of ShDH isozymes from the leaves of Liu-ChengxXPummelo.
Zygotic embryo can’t be identified by this enzyme.

w

- NN A -

— Z = —|PRX-1
W v w w

b b W @»

[ T - T - T T u”

D u O

- T —|PRX-3

E3. WExiTZENFEy PRX FohRHEE - BhRES—ERIE  HXIBERHEDL
BEE » BRRAERY - RERMERMT - 54T REF - #EN PRX-1 & FF.
PRX-38SS ; i FA9PRX-1%SS. PRX-3% FF. - HitAEES %5 PRX-1,
PRX-3; H—#FBPRX-1, PRX-3

ig. 3. Banding pattern of PRX isozymes from the leaves of Liu-Cheng X Pummelo. The most
left one in the picture is Liu-Cheng, followed by eleven nucellar seedlings. The
two stars are zygotic seedlings which are ended by two Pummelos. PRX—I1 in Liu-
Cheng is FF type, PRX—3 is SS. PRX—1 in Pummelo is SS type, PRX—3 is FF.
Therefore zygotic seedlings have the phenotype of either PRX—1FS, PRX—3FS or
PRX—I1FS, PRX—355 respectively.
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Problems of Citrus Nutrition

s A

Pu Ling

#OE: RULRERE (pH) BATREE R 2B R R L EEE - Al
R A R —— R R E R A ML R ABUER & R sk
BEES 2 BARE » HRER  MEZMGARIMIEES » LR
ZPHRER AR RBEELEREBTIEREAR  BRUAEH
LR o

BRgET « pH ~ B5I5% ~ HE o

Key words : pH, nutritional balance, deficiency

EFHBEIT ZRE ) MBRETM S R2HERN ) —EFENMERREERNE
AU SR R BT ~ FE R hn LB SRR ~ TS ~ RIERERK ~ Em
B S BB B RS A 40 8 ~ TR O MR FELA~ AT vh O (5 B B BURE R 2 R RRGIR L
SIREB R » B—RITRBREEERAZ—KER » BEBMLEETER HAEES
ST S M ARF) ARG » PIEREERRIE » B—FEBHE - MEEMAM »
W2 PR RGR LG TR 200 » ZG RBERE R s ©

FHBEREMNERK T LEZS » R~ & E=2TRTHRAZRHZ AL
o Sea FARRP SRR EREREZ &Y » HMAERRER B~ 5~ 5>
BE B~ W~ S BE~ G 88 Fo 8 BRBR S Ho> ish o BERRZEE EER
BB BT HERGMB D EZISZ R E298% » BERKEAN » Atk
A SRS EREN S ZME " ok BRARRIE » BRARERART
DFRAEEOIEZ EE BB » ERRT » RIS RMEZ B A » R ZRER
W BROBERBZE » ARTHRSIEZREETHER » TEER » WEHHRZ R
i 7T SR B R R 2 2 R B LR RS F BT B R E R B R B g
MBEET ) URERBRAEERSEBREHAAR » ERERZFAE » RAIE0k o 1t
B HRANPHRUAZ S o HERTREXBEREMLAREEN » 2N
N b £R e S B R RIS AT RS T 2K » R 2 it > HEUIKUL Ty 2 B E 5 Rk
B wAHAE H. S. Wolfe K2 [WHEWER ] (Sandy sandy sand)¥{
FELEAEBHEMBREEAET - ARMEEANRKEEEA » HERRZEREE
BE—KEMBZRERRE » BRHBPT » BO—ERREZDHHRRICH AR -

* V7 2090 A EA B2 R B8 © Professor, Dept. Horticulture, National Taiwan University
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BLUMERE  HGBERAALERBZER » BHES » LU RiER AR »
ERE SRR Z 2 ERRE © RERLUAMEFRE (Die back) FSKAEAZLZIES &
BERHREE URAREMBEEP 2 EASH » HERREFRE » KHE22RE
WEBR YERKEBMUBE » REESE~E -~ B W~ 8 RETE RS KM
BRRR  GRRAF—RLEARES IR EERAEEA L HERS) - 5k
HEMEER - CHSEERF » EEHBERZ S » OEBRALERGERES »
BHERGRE » HE%E -

MREESHRERRT ) BIFEBRERHNBEER  ~BBEBETRBRES
W% LARMEBEEMEZERRL R HEEREKB L BHEREHRAZHEG » &
HHRR » BEEBMZA » BREEEEOLER DR EHGEH ST » FRETHE
BT — st E 2 A 0 TR ABPEREN » MR EEARNME ETSEM o TE1E
EBEBERERIRKE Kenworthy ZE 2 #8) » (FEBEILT - MERERAHESE » L
BEROWNE AEREERRR VO BB B8 MSAREY » BER
A ERZELMMEZBERBRAME » BE RZ&RE » BREE » RAEBRSE
BEAHEHAEBES REUTRNB RS2 APLEELETNAMEBEE 2 BEBS »
ZHREREE ERERBEE—HEL AN BERRE S » REDATE - BHSHE
WHEZH#EEHE L BELMEBEZLE - BUEBRERT R 2688 « e ES
SETRFEE—FT 2R LMEBE -

| M Z RS : BTHREKEEY ZERE » 57 1860 £HBEME o 1906 4
Willstatter KE P HREF R ZERER © o GEEEBERB2R (H#K] (Bron-
zing) » BAE19124F » ;2 Averna Sacca 4 Bl4n7e M 6 AR DI IE 4 8118
ZHEMBER 2L » B1924E LB Reed R Haas KFLFLHAB B
FEUEREERE 2 R B » 19344E 0|2 Chapman R Kelly KHBHABEHREES
ZRBURH B AR T2 8 » REHMN 2 Bahrt KRERBH» AHGK S &~ SR H
YRR MG [ H R B2 o RZE19364E » Bryan K De Busk KHIFE » 2 [ &M
W1 THERAGE o HE Tait KEAMBVILAE RSN EE HEBESEREZBRL
MEHE BN EREEHESZ - FMBFIIR=2BXRRE - FH~-Fz Bk TRAEEHEY
o RMBERAEREREFNGEBER ) (FEB2EE - # - FI=ERXNRER—
B2 MERRR o

ER2DH  CERERBREGKEZEAH UFHEREAANARERZFH ; &%
RETRSEEBBEEEVZHG s EREURMEZ AR » REHBZETHEEL
%o EREAMKABREIEE » WA REFPHBBERE S -

BEETE 2 RE (22 ~ HBMZBEEiE) (B3 ~ BRZBEE)

1 EF—RrEE B » BUARRRIET RS ABERRE » KL
BRERAR » D RERE FEECE-RBRERFREET R AR B ERK
BRI » MARREZEEY » R LEREER  BREHTN » EEER/NHH
RELFERE/IHG REEE  F2EAEFPRZEY » EEZBUERTERS
BEEN (RE22 - 3) » IFHRERRBAZ T V] 3%, finEEF2 L (A
FELBRELD) » BN EATDESTERE L REZ&OTE » AALEERREE



Z & B o MR BEEET ERRRERS » EX THRERMEL » AR REZ &Y
Pl e BRRAHVEBRESE GRHELEERZKTE) » MERRBEENER B
R - EZWEE ~ EEEN BHETRE » 1 Fudge KB BEEEREZEHR» &
HREFAEFEBEEREHHE RESERRE & & - ASTHERATMB LIRS
BhE o B S EBE KBB4 FRIEZERR » BEEZRM - HIER
REMAREFZEZE L BHBABYZ 28 28 L FBRAGLAREES 2
R RABSERER AR » RATRFAMNRZHMTETE S 2RAMRR -

Eh BRBEEHIREE » KEA SN2 EWEREELE 01BLUT o 76 0.2% L TH »
TIREBREAEZBRMG © o RBERZBZ » REZAESRBORMBEE » /R ARE
B P MR EEESSERNER ) HRRZE -BeEREHSBITRE
TREMEHEE o

2 Bl — T EBRER IR NARRRSERENBREEMEERB ISR
5E » MR o

SRE—BSRE o BERERBE LS VEM - AKREL 2K THRBLEBE
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b2 BOR— N2 MBS » LB 5B B e GIANE A ~ Wi JBAL ~
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BREEEZEA ¢ (=) LPRFRIERIERL L » LR pH RERSE
SERBHME » BHEF - BRE» BB LLPRE I SEREEETKERS . () +
HrpZ PHOBEREESERBATRE® o (=) BRI BIARREEZHLE
A (Antagonism) o WIEMEREEREMAE » ERRE T LB

BREEFEZAIE ¢ () BREWTURABER (Dolomite) Bt : LR+
HZ pH B6.085 » WA RS HRESEEK - ERBEL 2R EHAE IR EES pH
ZBENE » RWBAEZHARR 25—60 A6 () WBAREZ HREEER» 7
RSLA WINTREREE » BT R 06—12 AT o K2 KITR . () FIHERK
fBEE s BATTZ KB INAERS: 9 —124% » EREFERMEAA /BB 2 » 24
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INTIERES » ATE 4 (B3R Mottle leaf Zi/NEESK Little leaf) » HRER 2 MEE
B REE (Rosette) » BHEKELAER/ » HEBEMALEY o lLEHE
WP HATE (dieback) » FAERE » SHEPRBBYRE - ERBHAABE » RER
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Bt DI o P AR o BEX RGBSR » FTLMREKE » AEIRE
BA FRREREZHE » KEARENAIFIKHEIER o

2. Mikk : BER  BOBEMBIRY » BERIBEKERRE  2KREHELE
BN K2 R o BRB/INERE » A ZRIBHERTE o B R 8 » BAIBHRE AR
Ko RERZEREBEEE » RMARE  wRAKH T AAETRRERBZER »
—REKBE ) FEEREY » EREEE 28 M. (4~ 5 HERSEHBHEY

SEE: BRETBENTMAELER - RAWES/|HEERERLREC RNEE
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HBESRARN  REBEME T (AR » RN BRTIM RS X & H
(s BATIBEREE » REES Y » ARGERPEREEREE » R—BREER
DAREZHMERREBEN© o

ez R (=) Lz pH B » M0 b EHESERRBABEAEGY -

(=) 438 pH BIE » 45525 » REFSHREBBUETERLEY - () 1

FagsxBRELEMESR LUDELERRZAREERE . (M) EH-BRZF
BERBEAE  DEREMSSEBRNEARRESEEREK . (A) AHABTREZ
HERME » BEFERRBNIER (Synergistic influence) » NSRRI HEE 2RIk
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EHEHT » FELhaERS 28R REBESRERIE
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Summary

Importance of soil pH and its relation to citrus nutrition has been
stressed. Concept of nutritional balance of the required elements and causes
of their deficiencies and excess has been pointed out. The most frequently
encountered magnesium deficiency, its cause, influence to fruit yield and
quality as well as method for its correction and prevention are especially
emphasized. The new technique for identifying nutritional deficiency sym-
ptoms is necessary for growers, technicians and researchers alike engaged in

the production of citrus fruits.
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Nutritional Status of Citrus Groves and Application of
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Table 1. The earlier criteria of the optimum nutrient levels of citrus leaves

proposed by Chiu in Taiwan compared with other workers.
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Table 2. The present criteria of the optimun nutrient levels of

citrus leaves in Taiwan
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Table 3. Concentrations of various elements and percentage distribution

of each concentration grade in the leaves of Ponkan

1982 » 1983 1987
£ OE M om oMW OB WOBEE
st o

AR O 169 100

N (%)
Range 2.36—3.92 1.95—-3.78
Mean 3.25 3.19
<30 6 11
3.0—3.2 37 45
>3.2 57 44

P (9w
Range 0.084—0.16 0.075—0.27
Mean 0.14 0.165
< 0.12 5 20
0.12—0.18 95 37
>0.18 0 43

K (%)
Range 0.65—2.06 Q.50—2.40
Mean 1.21 1.40
<14 42 53
1.4—117 52 28
>1.7 6 19

Ca (%)
Range 1.80—4.55 1.29—5.28
Mean 3.13 3.08
2.5 11 21
2.5-—4.5 88 75
>4.5 1 4

Mg (%)
Range 0.14—Q.582 0.11—0.44
Mean 0.304 0.272
<0.25 40 37
0.25—0.50 38 63
>0.50 2 0

Fe (ppm)
Range 35—103 29—121
Mean 60.1 733
<60 50 14
60—120 49 85
>120 1 1

Mn (ppm)
Range 16—308 14—516
Mean 78.5 85.6
<25 0 5
25—200 99 89
>200 1 6

Cu  (ppm)
Range 4—225 5—100
Mean 18.2 17.5
<5 3 0
5—16 76 68
17—22 12 20
>22 9 12

Zn (ppm)
Range 14—108 11—89
Mean 31.4 33.1
<25 34 31
25—100 65 69
>100 1 0

B (ppm)
Range 13—259
Mean 376
<25 37
25—150 62
>150 1
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Table 4. Comparison on the rates of three elements applied and those
absorbed by the plant in the citrus orchards. (kg/tree)

woE| R R 18 23} 2 W M & (EED
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B o® %k 2&|#& B %g%;é | P:0s } K,0 N ‘ P,0s K,0
oOE R A 19 84 0.96 1.54 Q.82 0.97 0.50 0.092 0.34
i H (32) (0.68) (0707 (0.39) (060)  (Q.13) (QooB)  (Q.18)
(1982—1933)
= ) 15 88 1.22 1.76 1.10 1.26 0.54 0.100 0.38
HE H (23) [0.45)  [(0.58)  [0.69) [Q.48)  (0.16) (0.009) (G19)
(1987)
EZEEE S 10 110 Q.97 1.14 0.42 0.65 0.66 0.121 0.44
B i (56 (041)  (047) (0.24) (033) (018) (001l)  (0.23)
(1982—1983)
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() REENE -
HMGE=EREARRERRIKEY L (EER)
3 1i2) by K &
3 B EEER OB R KE AR R B
N 1 ;05 | K,0
HEB L EM 19 84 3.1 8.9 2.9
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= il 15 88 3.3 11.0 33
i i (11.0) (122.2) (6.6)
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EE BB 10 110 17 3.5 15
) L (6.3) (38.2) 2.8)

(1982—1983)
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Table 5. An example of the report of diagnosis and fertilizer

recommendation processed through a p. c¢. program
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Summary

The bases of establishing optimum nutrient criteria of citrus leaves for
the dignostic purpose in Taiwan have been reviewed.

According to this criteria, the nutritional problems are high in nitrogen
and low in potassium, magnesium, zinc and boron. Occasinally the content
of copper is high, which might be related to the frequent foliar application
of bordeaux mixture.

The diagnostic services on citrus groves will be expanded by strengthen—
ing the facilities of chemical analysis and designing of computerized diag-
nostic programs at Taiwan Agricultural Research Institute, and collaborating
with the extension works at District Agricultural Improvent Stations and

Farmer’s Associations.
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Studies on Labor-Saving Management of Citrus Orchard
[ /D
Lan Tiao
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Key words: Citrus orchard, labor-saving management, mechanization.
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Fig. 1. Divisions of experimental farm of citrus at Kwanshi Citrus
Experiment Station.
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Fig. 2. Show the head distribution of drip irrigation
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Table 1. Efficiency of Working for Various mower (hr/ha)

Fong % = I flﬁ 73( $ i
Bametot Boulh | Tl A | m oo ow | LT B T

Name of mower No. of man ( Working hour 'Efficiency of working Remark i
#® 7 o B TA 89/ \Fp 9%
Sickle
ERERES 1 20 40
Knapsap mower
% MR EE B 1 12 67
ulfi-use machine
BL5 | BRr R 1 2 400

Tractor with mower
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Table 2. Efficiency of Working for Various Sprayer (hr/ha)
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Table 3. Discharge and distribution on soil of low-pressure irrigation
for citrus orchard.

B OB M OH EWRMEEKS BB KB BB E BRAEELBERE

Name of irrigation Amount of fluid 1/hr | Depth of osmotic cm/hr | Width of osmotic ¢m/hr

% * i b 4.6 55 87.5
Drip irrigation
4 1 bl 6.2 65 151.5
Micoject irrigation
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Table 4. Comparisons of efficiency working for Low-pressure and man
power irrigation (hr/ha)
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Summary

The objective of this study is improve farm working machine and make
it be able to management of Citrus orchard and labor-saving.

1. Application excavator to land preparation of orchards was 65 times
more than that of the man labor and dugging hoe was 30 times more than
that of the labor.

2. The small powered tractor (35Hp) to attachment with lawn-mower to
weeding on orchards the rate of working was 10 times more than that of
knapsap mower.

3. Application of Solo and S. S. automatic sprayer to pest contral on
orchards the rate of working were 13 times more than of high—pressure
power sprayer.

4. Drip and microject irrigation on citrus orchard were water—saving
25-50% more than that of springkler.

5. Fertilizing equipment of injection to application of deep-layer was 30
times than that of the man labor.
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= 3. %Egﬁﬁ?imﬁﬁﬁﬁﬁﬁﬁ
Fig. 3. Giwing Bahia grass as cover

crops on citrus orchard (0° to

10°).

5 HEI~20EEREEHEREE
B2ER

Fig. 5. Growing Bahia grass and citrus
on Bench Terrace in 10° to 20°
slopland.

& 7. %%ﬁﬁﬁﬁﬂiﬂﬁﬁmﬁgﬁ

Fig. 7. The small Tractor to attach—
ment with Lawn-mower to
weeding on citrus orchard in
slopland.

R4 L0~ 20 AR

HEREE

Fig. 4. Growing Bahia grass as cover

crops on citrus orchard at
Hillside Ditch in 10° to 20°
slopland.

Eﬁﬁﬁiﬁﬁﬁmﬁﬁﬁn

Excavator to preparatxon and
dugging hoe on citrus orchard
of slopland.




B8 ZARFEEELSBENTEER [ 9. Solo My s 7 bkt MR 74
A Fig. 9. Solo automatic sprayer to pest
Fig. 8. Multi-use machine to weeding control on citrus orchard in
on citrus orchard in slopland. slopland.

[ 10. S.S. FEZER AL A Pk By BT T B 11 fEkEsEHEES S
Fig. 10. S. S. automatic sprayer to pest Fig. 11. Show the drip irrigation

control on Bench Terrace of arrangement on citrus orchard,
citrus orchard.

B 12 MOREEEEERENTY
Fig. 12. Show the Microject irrigation
on citrus orchard.




13 EEET RERRE
Fig. 13. The head of irrigation and

liquid fertilizer equipment.

B 14. ﬁﬁbﬁﬁ@&ﬁﬁﬁ&@ﬁ&%ﬁﬁa

Fig. 14. Using shears by air compres—
sed control to pruning and
harvest on citrus.

B 15. F KRB R EERA
Fig. 15. Sprayer mounted on WwWU’'S

carriage.

[ 16, 42 WCE S ERR M H Y
Fig. 16. Materials carried by CHIA
NONG carriage.
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