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Studies on Variations in Genetic Resources of Tea in Japan
and Application to Tea Breeding

Yoshiyuki TAKEDA

Synopsis

The Makurazaki Station of the National Institute of Vegetable and Tea Science has preserved many
valuable tea plants as genetic resources for tea breeding. In this study some morphological and physiological
characteristics of the plants were investigated both for the markers used for classifying the two varieties,
i.e., var. assamica and var. sinensis of Camellia sinensis and for use as breeding materials. Remarkable
differences were observed between the two varieties in the color of the mature leaf, pubescence of young leaf,
cold hardiness and caffeine and tannin contents. In terms of contents of chemical components such as caffeine
and tannin, a decreasing cline was observed from India, Bangladesh and Myanmar to mainland China and to
Japan.

The heritability values of the resistance to tea anthracnose were estimated to range from 0.73 to 0.86 and
almost all the tea plants originating from foreign countries were resistant to this disease. In Japan, native
plants belonging to the var. sinensis displayed large variations in the disease severity and the plants collected
from the southern Kyushu districts showed a high rate of resistance to the disease. It was assumed that they
had been selected through cultivation under high temperature and heavy rainfall conditions which promote
the infection.

An effective artificial testing method for tea gray blight caused by the fungus, Pestalotiopsis longiseta was
developed in this study. The inheritance of the resistance to the disease was analyzed using many cross
combinations by this method. Genetic analysis revealed that the resistance to tea gray blight caused by P.
longiseta was controlled by two independent dominant resistance genes Pl; and Pl,. The gene Pl; which
confers a high level of resistance is genetically epistatic in relation to the Pl, gene which confers a moderate
level of resistance. The phenotype and genotype of the resistance to tea gray blight were very simple in the
Assam plants (var. assamica) and almost all the tea plants showed a high level of resistance with
homozygosity of the Pl, gene which controls a high level of resistance. On the contrary, Japanese native
plants showed a wide variation in the resistance to this disease and introduced China plants belonging to the
var. sinensis showed a resistance intermediate between that of the Assam plants and Japanese native plants.

The phenotypes and genotypes related to the resistance to tea gray blight of 88 major cultivars in Japan
were identifyed in this study. The gene (PI;) conferring a high level of resistance to the Japanese cultivars
was mainly derived from plants introduced from foreign countries, contributing to the breeding for
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resistance to tea gray blight in Japan.

It is considered that the results obtained in this study in relation to the variations and genetic diversity are

fully applicable to the genetic resources of tea in Japan.

Key Words: tea, Camellia sinensis, genetic resources, gray blight, Pestalotiopsis longiseta, genetic

analysis, catechin, caffeine
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EIZE IO 2 Hk

BIZEFOZ R & BBIEEFEOF S BIZNALRDOS
BEPE R RS, AR TIT - 72 WF9E13, TR 28 SERE kL
R LD F + BIEEBFII DV THT - 72D TH
D, PFEMEHIA—OBRETHEEh TS, Zokd
CITORRBRICEZMNEREZRL TS,

F v &R

Fr3F v DK D 2L, F+OKRKOZELNT
L7cbOhATHS. HL, ARXTREMEHES L
WL, JAEELTEALTLALARMELTOF +
bAROTEMM U, B 258, KEg L

T v Y L FE & E
Jek (1950), Seany (1958) OEIZHEL, F+ %
TRLD 2 DDEME L TR LI, IELSRBT v H LK
T, PEAHEITNETHLH, HHMNET v ¥ L4,
FEBELTHOL SR TNAERY, ZITRENICHE-T.
Camellia sinensis var. assamica 7 v % LFE

PEAVE, K, WD, FEEER, T =AY
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BLUATFUERENBZ .
Camellia sinensis var. sinensis H[EE
FEAYE, /NIERE, WARYER, BN, AT A4 U8

SO TFFUEENDE N,

HAEREE Y~ F v

SAEFHNICEHAEREE Y<F v i EME (C
sinensis var. sinensis) IZJBd 5. HARLRREIIRESR
(iR, BERGETHEH LLZED) TREL, H{ Mo
MY T®iasnicF v OER. v<F v 33U,
E, PEMSOINEBICHELTVSF v A2ET. 20
R IZ I HAE A3 & MR D 523, il TILPEREE
WEITIE > TH 5,

T oy W LR

T v W L Ff & P E RO SRR R 3 K OV E DR ARk
Y. o TT v ATV DM S, PEEIZT
Wb O TRHIZIEWA, 2 TRIMEEDH B4
MR D 72 DIZT v Y LFEE P EREE A TS5k L
THER LD AETICT v F LR E L.

i 7 P & i S

MM NN — N =0 T OMA LT RS &1 kD
T D352 1) B BEF T BBk & Uic, PRI KA
2 & BREPIHLRL D RS ST TR, KAFEMoM Lok
i B DTS ISR S PR 7E S 2 DFRFITHT B
AR S & Lk,

ST T

Aih%EZ ORED D 5 —IRBERE CREREGE), IR
BEne URTEEERE), —xHnE (RGRHEIRRE) & L TiRA
B &, AREMELE (CREERE) 1ITMA TIRICAE BRI
HZ 5 REEEATARMNTH A, JITIREILA
FTEY, W T Ay, TN TZU%IET.

yo=vERTFY

y U= ViR ERDT (tan) MEE S - PRSI
BZ ot & o= v 3RmHRIc @I »n g 0 k< 446
LTHO, —RICEBHE®REET S, Fr0ry =iz
D80 ~9B%MNT I/ —3 —A—)VEHT, TOERL
DR (=) —EHarFF o HL—1b (()-Eacyg),
(=) —zEHvHsTs+r () -Eco), (=) —TEH
T¥FUALV—1F (()-Ecg), (=) —zEATF ()
-Eo) BEDOAHTFUHTHB I ENS, FrDF =

VRIBEAEBATFOBTHD, K (Fr) TRY V
ZVRATFVEFEAERFE DN TS,

sy B

CCTREICHEREERSICEALT, 2088 %% <
BULHMBD B 0EDELAUHINTEKAEE b > TT
S HMEET.

I #&

jifl]

F + (Camellia sinensis (L.) O. KUNTZE) &7 ¥
TAEFLMZT 70 A, T AYABEINAEEBZ S
[H & ik TRt & (Barua, 1989), 1997 4EHE o #rat
TIdZ ORI X 233 /1 ha, AROAEFERIZ 273.4 1
t T, TO DBRWHAELUTERESN, KD 25% i34k
FAPOITERBEAR (V—o VA8 BENkEIRT
W5 (HARZZEDRS, 1999).

DREIZBT A2 ROBEEIIZ 20HEMIT12~13FH t
TR LT a0, i, K&/ ey — 72 @REERe
ELTHEHINA LI, DTN TIiEdH 5 0BHEDN
BN LT3, 2o &) RO H TROMENE
FERHAEES & I S HEERICRESE L L, 974
HH, 1980 EEM ST — o L ADHEBE MM, T
FIROME SR U7ens, BOHTRRE D48 RS 1T
BUK, v—o V&K, RO OHEEDOEMIEA LK
B B0y bR FIVECES ST 5 ICER B BB S
WK B &2 AMKEOD, EEHEKXOZPIETFO D1
b A4 EIFHRIEn. Z20H%, BEAROMLALK
BHE SR O THZE S N, R E O WG 2 1k
MIp o 1o, ROEEBALTREGINETDOLS 2
ROWEEIMREIRMBEIIZH 5. T OFE, BIETIIH
KIOTt, v—w R fAENEBITH2Tt, BFH13
Tt b DEO AEBORHONERTH 5.

—J5, F v OFSEHEELE 1980 ~ 83 4ED 6.1 15 ha %
E— 7 S & 5 25, BERSBFEOYKIC X D AL
MRS 70 ) OEFETEEE > T b, FEOHERIEARRE
m 5 RAE R M ORI, 1970 AERED S IR
&, L0bF 19 ELUBEIRAGEOBN I PRE
1o NOEFAL IR E RIS A SRR, BUETIE P
BREI IBEERD T16% % DTS (HARSKE RS
1999). ThEFEADIERFEAR % B 7oK E R O il
REIZDONTHB &, FIT8HUMN PRIl —HMET
HHohb I Eitith, 2L OEENHEALTETH
5. B2, BIFmTE, MEREoLTIC X 557 EME
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PLHEPIHRS TER NI EITL B NEOE TR T S
s, —%, MLETE, fHERGoEIG U Tl
THOREAK SN TELD, ThIEATHORE

HEBDRFEIZDEN0, #HRE L THBEZEEHE LT
5. Fi, PREDRKEIFROBEMLERERDOS
RAEME, THITX B ROEEGE &PiFRE OBRIT A
ERBEAETEALTOA., ZOLHBI EMSKIETI,
WEIF D Z AL~ DXIE & U TR b 2 HRGRFE 2 - 72
snAED BT, F7z, BEERATEE~OMIGE UTHE
HOT R A2 N PP SRR D BSE TS EK D 51T
BY, BHEHBEGRESCEMNLTETNAS.

A, EROBBEEROEE 0o RICE TN 5HGE
Yk BTy, 75Ky, TIJB hT7 A U1%
&) MEHINTHS, 2%, FOoBSIcEH LR
KB EELEEHAEIZE > T3, ChoZ L
LB A A KT 5 70D I 3RO H ALK FE % 4
D& UIBROHRERM TRt 5 2 & I3WNEE
70, ZREEREROT v BIZEROF L EITE -
T&ET.

Fridh AN TRICHHEHIN, 2204, 974bb
EFE (var. sinensis) &7 v L% (var. assamica)
253 BN —RIICH WS T3 (SEALY,
1958). b PE ORI MEEIC SN, Okl
&, R (1141 ~ 1215) WHE» SFbR - 725 »
DOREA18 EMHARERIED LI G LIc S TH % 24,
HAERIC I 815 AFITHRN, JHIGRE 1T F + DR
Bhd -7l EMilash Ty, hUaicdhE" S
MAShRetE R my (KA, 1983). —7H, JuMl
PUE, hEMG R Eo NI YTy EE DN H
EFvDb0 (FO, 1936), BUETHIUN, MEO Y
*F P TR IO S ZFH LI RDEERTTDR T
5. LIpLBMS, YF vl TRIEREELIZEA
EXBITERNI EMNDS, Y<F v OHAREGHIZOD
TEREBBFEATHE (FO, 1936 ; #AJE5, 1999).

BHTRELEERORFOBEIZNEERDO D HRIENEE
THAHM, DPEOERFERB IOV F +IETDEEN
FEF M ENMMEE (BERS, 1988), #HEED
EBERME (RHS, 1993), HENOA T A v &5 v
= VEHH (TAKEDA, 1994), TRXTF7—€¥T7A4 VY
4 L (NAGATO and OSONE, 1982), 7 ==V 7T 5=V
7 v&=71) 7—% (Phenylalanine ammonia-lyase ;
PAL) @ RrLPZMT (RAJC « P1N, 1996 5 #AE 5, 1997,
1998, 1999) 7w ETHOMZEINT NS, 5%FEdTET
ZRALT 2 EREBICHE LT edicid, Ty A

i, 7 v LM (7 L5 E PEREOE MR,
i SEA U ERE GEAERE) 75 &2 BRI
FAUTEROEEZLTTOL S EBBETH B, €D
FodITid T S EIREIE O R D RFIED RN & 2R DR
MEETH 3.

WP AR SETFEPTAL IR 2 3P e (LA BF A EDT 9T
At CRLR) &HES) 132 DORiE Th 5 BHME DI ATRE
ABRHIFRETERD L LEF + OB DO TOEWE
PAEFF>TED, FFIT 192 EDLSIEE - e RHERET
A v NOHETE &SRS o85G I % R 1238
AU THEER S AT O B IEAT » TE RN &
3 (BHMERERRY, 1963). oy, BHEREN
JET (RLIRD) ICI3THEPEDFFTN T v H LAFRIEN N S D
SMATEREE I U T v L5 & o E RO 2558 B HE R 7
EHRENF v BIREENSHETZHRGESATE D,
HREO F v BIREIEMTEETT S LT d B0 SM% i
Z T35,

BIEBFITAEMZHERAIC L O EEE b2 OEHN
JEWITHEICE > TE T B, 2L ORFAELEE
ARAT 28y, BB ORSE FEICE LT bEIEE
P d i £ D HEOBIREREREL L5 &
THENRE o TS, ZOEIBIEhSDMRET
bHEOBEEHOEH 2L T 2 & &b IMFolE
BIROFAM A Z Nk TY RICEEICE > T/,

OUEOF ¢ BB TIRMKEED Y- s
B INTOSD, TOREIL 1998 44 RKIBLLE 6, 295
MIEL (REAEMERPED, 1999), TEO 2,500
£ (CHEN et al., 1997), 1 > FOF 500 & (BEZBARUAH
and DuTTa, 1977) ITHA~NTHE, BEBITHEFEL TS,
Lin LD, Zh o DBIZENR I —B%E R S fetkaniz
EAEREINTE ST, F/, HABEEES—FEL T
otz dIZZ L BARFIHO F FIREINTE 2,
JRMOKEER O — v v 7 HEEIT XD 1983 4D S LRk
IR ERE M B S e, £/, RIETIR DAL ARV
TOMETEATRMER IS L, BREZZT TEd®
FIEEIZ DT A EIEFLRIVTIHT T3 K917 -
TED, TNITREEERO R SEILNE RO SR
& & BT~ DBEILE D EMES R AL EETH 5.

Z ZTAWMETIE, BFERAENER B ©F riE
BB OO THHD R b AHEITIL 2 TEBIZ 0T,
REEDFHIEE, HEOTER, LB ET MY I
o, TNERICT v LR X OHEMO L FERL R A
FL®, 7+ QEREHEENK L T 5 5 PER O R
EHHOMIZ Lz, IS OWFRRE IR LTI
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MLk DOBIZEWROZHEEERTLITHEL, F+D
BNSHOEBEER E LCHEETH S, Tk, 4%F +
DOEIZEIDOINED 5 W IFBEA KRG T 5 LTHHEMER
et T 2 2 L2 3.

FrOBFRIIBIA2INMLSDF—T—FD—DEL
TERIEAMKIRE AR O D 5. AFkEE TIRAERM
12 ~ 13 M@ BIEBA BT b T 508, BEELHOH
WA 3 F SO B HE L85, DAE TR
bHEH O R E VI H IR SRR TH 505, P
&7 2B ULHETE2OMEFEMEOZI NI LD
REIT L TRERETH 5 2 & o IRPIHEERE O B
DK &, RIAK & Colletotrichum theae-sinesis I 1<
Lo TRIZF +OHIEWETH 20, HAUSTRE
BEPETHEMIRESAhTOEREITHSE (1K &
i 1994). AT 2P, HARLERAE Tl miE -
A TSI D ZRIED SN TH BN, Ty
Y ARG APEBEIC IR R TR b2 &
5 (OkHl, 1954 ; BERS, 1976), #PLvkShAEEKIC
BN SERERANOHIRFRRE .

—7J5, WBtH§ 3 Pestalotiopsis longiseta WiZ & - T
REEF v OEEHRETHO, WHHITIIFE LSRR
ZERPEHONTHS (RZE « Y, 1982 ; LS, 1985
a ;i S, 1986 ; JEJIl, 1987d ; TAKEDA, 1988 a).
AIFEIARKS (1974) 12X - THRANTHRE S NIRET,
I O 5 BIT IR & S SR EIT 78 - 7o FF 0K
FETHB., FT, DHEOF v OFEEMFETH S PI&
7S OEWRBERICRIETETH D, 0 R 2HE
LTHERSNIZ L Ol b RRTEmFENZ N2 o
TR ISP RO F R b BEHORE L F v OFEFH
Bzt ->Twad GRHS, 1996 ; &%, 1996).

Z ITARBIE T, Fr @IEEIIZ D W THRIREIRD
B & CEBHRRDITE IS DWW TE R B L OERENE R
ZHOMIZT B ELEBIT, BRENOFIHEME L.

B, FrOHLGFHOEEELTATF Y, B
TxAY, Ty T Ui EOBRERRSAER S M
TWa. FIiT, 77+ OKREIERHMES, FIRRILIE
A AW« J5, 1985 ; Namiki and Osawa 1986), #i
WIEA RS, 1989 b ; SAKANAKA et al., 1989), ¥t
ZEIREFAEH (KADA et al., 1985 ; JAIN et al., 1989 ;
/N S, 1989 ; YEN and CHEN, 1994), HUIEEI(E A
(OGUNI et al., 1988 ; i o, 1989a) 75 EMIR%IZH S
MIZENTOS, AT F VEIROBEERESGTHD, HA
DREA TR INNZ O EBERDPIR 5 > TRHEMK TS
52EMG, HIAROBETEA T+ VAHRO SO A

FIIKDOHRIZIE B, U LS, il TR
TR EME L TORHPEBEEME L TOFRI N
AT > TERIENS, BATF VIOV TE
TENRKEL - TE K,

RITE TN B HHHERETER S 13 T & THRH—L <
B o ROFMERIFICIERS 2 [iEMEZ > T B
ZEMS, KR TRATFY, H7 oA VI8 EDKEE
PR 2 PSR BRI B T B F + BRI OFH O
wEEPEIC > W THRRE L 72,

BIEEROFR >ZAEEEABERICHA L T L b,
BENZEEEHSDIZT 208 BH S, T LTI DM
B2 B A RIS LT 2D It R IEE o
BEFROMANRDEEL S, F v ZHEAFIGTED K
EHERRIEYTH 720, MmN, JBEOBIEH
R EFEAE2ET 2. Zokvh: g0 m
Wisfibn o BE I T s, ARRE (SRR,
1970), A¥RB LTS AEE (KRR, 1979, flfadfe
o GRH - 112, 1996) 75 &3 L VAR A9 5 Higimy
FHEDENEZEHICR ST,

Z 2T, AFECERFEMENEL, BEEEROEL
WE'HE & U T Pestalotiopsis longiseta BT & - T
3 F vEBHE 2 IO [, BP0 @k 2RI U 7.
T &0 F v BILE ORI IC > W T oM
FRIDIENT 24T, FBITH S I U BT O T & &
b8 T BHR YU E RO BRI £ 1T - 7.

AT, DOEF v+ BZEBROZHKEE T OEH
NORHANT DV TEEAEMTETT (B O F + IR
ALK FIEE QLR AW S ML, AN
I E R OMiA S ek Uic, SR E Ul B R D Ieit
(RLIRD) DEARERIE, HAPINIC A~ F72 & Difghth
SHBALLT vy LA LY, FEBLUOZOMOE
MOBALLZ L ONEIZEHEEFTATH S, T,
B ALRRIITAT - 7o HARTEKAE O IR P ALAE O 1R E R
REFICE IR L 722 O T w 3 L Fif & vl o 22 7 R e A
nELHY, HHFICHERTOZELF » OBREEF %
B LTS, #t-T, I THTLEF v BIZEEOD
EREZOZHMORBIIDLMNEDF v BIEERIZZ D
FEWHETH 5.

KFRDED & EDITHI - T, FiAKFEKEZD
A G EAR IR TSR, AR S oTiE
DO AL £ Uiz, SIS UCERR AEE AR
L9, Fi, RRKERERBEEAR, KERYHER
155 I RIC AL AR ABEERITI-EZ S OlE
BLORY THTEKM AR, ECHEHLPL RFET
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F7, ARCOIERIZ N7 00k < HSCo i 2 0]
LTueris & LIl - REapss - BRREZM
LERUHLMIR, WTRE KIRITR AHLE
s & OHOBHIAF A RIS R CBALIT L 51 B & & bic
BUROEEM R #Es £ L s, SRAPIESE L
TEL O % HE & UM EIEHETE, kS
MR (D), M5 TR (LR
e & CRAFIMEEERIEY (USRI
FHBSHREREE) 125 %% LTo 2 0Bk ) T
WCESS

I FyEREROEERNEEOREIS
SRRy iy

F + (Camellia sinensis (L.) O. KunTZE) (&, P
BGARMETENRE S MWEEOH T v L5 (var.
asamica) &, WERVETHEAVNE  MFRMED RO PEE
(var. sinensis) WZRBIEN 5 (LA, 1950 ; SEALY,
1958). HAROBEIE T T v F LFESPEER» 52
M, 74, NMNFLERTA Y FIZSHLTH S0
U, MEEEEL @GHD UE»oBE, #E, AR
DOWHEEBIZAA LT3 (SEALY, 1958). T 20D
ZRMICIEBEENc 2 0T d 505, KHTidffc
XREERIE N Ep S BIREEIRD ShTuhian
(BEZBARUAH, 1977a ; % < %k, 1966 ; B2, 1988).
F7, HMBRRTBOTOAREFEORES T LI &n
5, bMETIIER U7 XD D H 2 FL5H M FE
BILD 72 DI A ERB LIS Thbh TE o GR¥ER
B85, 1963).

COZEMMITE, COXHIIEREND B WIEAEH -
REIIT K E 2 ODSTED ST B8, AG 1 A58
SNIBNT EMSF ¥ ORIFIZOWTITEE 4 12iimnd 0,
HIFETIE var. assamica & var. sinensis (3 [R—DiL %
bbb, TOBREAMEHE L TBED KD BERMERSh
feET s =N ENTHE (FEA « EFR, 1978 ;
HasHIMOTO, 1985 ; &, 1987 ; BRES, 1988 ; H, 1992).

F v (ZHRETIRALICHT 1000 4ELL LA S PR —
THHsNTED, HYRBEHLELT, ZOBKHEL
THA SN S £ 51278 0 RIRDOBEPASHIC &£ - THI
HITREBIZLM > T fcbo Ellbh s (ES, 1986).

FrR AT A VIEEDT Y VT IVAEA R (=) —
IEAwATFOHAV—F, (=) —TEATFUHL—
M EDZZRFNVEATFF Y, TIJBO—HT, KO
IERICHEGT BT T VB EF v+ HHOB &> T

W5 (kH, 1986).

ZD7zHF v 13 3000 4ELL B S AR s TET
BY, foh 2 ) TEOH (species) 1ZHANTHLL 41
HiPHSILL, JBHEOZLELKE (SEALY, 1958).

DL TF+BREBVEREZLIEN ST v %
Thea )& & LTI s E ik bifFEF THLOMNT
Wi, BUETIE Lo &5 RIS T B ks
B ZIANSNTNWS, ZhoDHIERNE R
FMZfTbh TV 7w, F v i#EEROEREIEYE O
M & ZREPTED IR F » OFEP A MG 5 LTIk
WICHEETH 5.

22T, AETRSBE LR OHEAL L ZTERIEE &
U CTREDIEE, HiFoBERES X CMEHEEZD
i, R X LN RIS OW T L7,

1 REEEOEE

F+ OEET v LD XS LKEDO & O MH S P EME
DEHIBNIDEDETREBERENBEDONT S,
REDIEEIEF + OFNSFICB O TEEZIEETH O
(JbAt, 1950 ; SEaLy, 1958 ; #BAS « A, 1978 ; g,
1981 ; B, 1998), F + @ FEEANIC & /Kpg I Esih
K7y (WICKRAMARATNE, 1981). 72, F +I3%E%
FHT 2 TH 5720, F + DEDOK/NMIHZHED K/
EHERBICEBRL, WEREOMEELEHHI ENED S
nTuns (SRE, 1965).

JEEED M AR NK E OIBE & U THMERED—>
278 - T 5, [HIYBIRERRIERE~ =27V (5)]
(RSB IITFERT, 1992) TIE, —REEED BIEE
BT >T0a, ZoBEHIMEHOKEEELTINE
TUELAERFT SN ENR0,

COXIBIENSAETRF v BEEBE LTRE
EINTNAT v Lk, PEEIZ W TREDFHEE &
ZOERARNT L, AT B X OLTEN O R Z ] S
295 & EBICHBIRELE LToaghtkEmat L.

F v BAREBICE T v ¥ L8, hEELUAMCET v ¥
L E PEFEDO NBHRZHIC X > THERS NS HOE
FERHERED S 0, DAE DA B ERKICK S < =Hilk
L. AIFETRE IS DOMEHI DT SIREEDTEREIC
DUVLTHEZEITY, I SAFIMERIC KT T AR
HEIIONTEE L.

a MHELUFHE
1) #HB&1 [REOEE]
AR IR U 7o PO SRR & i e £ — 1 1TR L7z,
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-1 M LCBREEFRORMEEE ThITET 2 RH
* O BE e Al (BEEoEE) M2 (REOER)
[7v4 48] (var. assamica) SRR B
Al 4K 27 33
Ak 4K 216 201
IND 4K 69 67
Pks NUTITT 4V a 201 193
SRL 2N Z A 89 46
Shan N hF L 15 16
Bum Iy — 7 7
Boh QLV—=v7 13 13
BEY<F v R 89 74
[HEM] (var. sinensis)
Cd 1K 214 201
Cm el 34 35
Cn el 102 105
Ck H 60 68
Cp eN 21 32
Cy oL 8 8
Ca G 7 7
Kor i 20 —
H AR FE KAl H &K 1,233 1,078
HAY<F + H &K 243 123
(2T ] e A ]
AXC N2 R e R 27 —
A XN N 66 -
(AXN) XA N B3R 75 —
(AXN) XN N AR TR 137 —

KIR T 1 218,
ZERRIRVHERT I 7 o L FE & v [ D[] D HERE.

AT v ¥ L (var. assamica), CIIHTEEARE (var. sinensis), NIZHARLEKM (var. sinensis) &7

HoFoEBEMEILL 6 A TaL s TH RIS
B4 PR BB D BRI 72 R gE A 10 BOERIL L, ER, 28I,
Sk DR ERA Ui, R, EREFERE LK. kL
W3 (SR E~ =27V (5)]) (B
HEBIRITIERT, 1992) DAEHEEIZHEL, RIED L AL
{, EmENELBHoNBOEE T0), KmENE
WIl3), eREL 4], BT, PRV
64, Ruv:l7] FEEICRH:I8] &Lk F1,
REEDTAR 2 /R TR E U TR /28R & SERIEH %
Kbz,

VL oA %Z & EICE MR B L CEIZERO R
BIEOERORNE SITONTHRA L.

2) HE2 [HRENER]

BRI U 7o bR O SRIER & R A K — LITR LTz,

BEEDRESIL, BROFROEEMEIE L 6 H T Alr
S 7 H EANT KGR O AR Y 72 ) 2E 10 #0% $R IR

L, fpmzst (3705 Cr-200 %) THIED G
IR O CENE L, WEZEBEHEZERS (CE)
THFELTWLWAL a" b iklt&-7. ZZTL @MW
ErEbL, BEMAKEOIFEMEREL. £, a”
iiid (+) MicRARoRE, (—) MiTkOBREELE
HbL, b I (+H) WMTRHOHRE, (—) MTIH
DA KT .

WL OMBITITIE LR T — 5 26 LITEE (CH)
(=V (a"*+b"?) %:Rkw, EHE L CIUERR O
WigEiT -7, &7z, W (L) &RBE (C) £b&
ICAFE B & O RARBER O LUt 217 - 72,

b # &

1) BERANCHIREDTEEDER

AR S SIc AR, HEE, ERRRE LU
WEOREIC DWW TR - 21Tm Lk, Fhk, TyH L
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%2 WRBHEBOKELET 0L R

% % B %% M L x M RMEORE
cm) (em)

[7 v 3 2FE]) (var. assamica)
Al 27 10. 01£0. 68 4.29+£0. 46 2.35+0.17 5.74=%0. 93
Ak 216 9.82+1.04 4. 30%0. 50 2.30%0. 18 5.99+1.02
IND 69 8.70+0.95 3.83=%0. 50 2.29=x0. 16 6.12=20.97
Pxks 201 9.42+1.00 4.19%0. 44 2.26+0. 17 5.721+0. 96
SRL 89 10.85*1.23 4. 63*+0. 65 2.3610. 17 6.04+0.98
Shan 15 11.54+1.23 5.29710. 63 2.19=%0. 15 6.07%1.00
Bum 7 11.047£0. 98 4.85+0. 26 2.27+0.14 5.297%0. 49
Boh 13 10.69=*1. 24 4.631+0.61 2.3210. 13 5.46=*0. 95
BEVY<F v 89 10. 73=£0. 75 4.16=0. 35 2.59=x0. 16 6.07=0.99

["FEM] (var. sinensis)
Cd 214 6.5810. 62 2.9410. 34 2.2610.17 4,34+1.03
Cm 34 6.09=*0. 64 2.70%0. 31 2.2410. 18 3.5510. 76
Cn 102 5.92+0.63 2.67%+0.32 2.24+0.17 3.56=*0. 76
Ck 60 7.19%0. 72 3.12+0. 27 2.31%0. 17 3.61=%0. 82
Cp 27 7.39=x0. 92 2.96=x0. 27 2.51=%0. 24 3.11=%0. 20
Cy 8 6. 5510, 55 2.931+0. 33 2.251+0. 18 3.88+0. 88
Ca 7 6.50+0. 83 2.91%0. 39 2.247+0. 17 3.43+0.49
Kor 20 5.31%0. 60 2.37%0. 28 2.25*0. 14 3.16F0. 28
H AR Fdi A 1,230 6.10£0.65 2.68+0.29 2.28+0.06 3.02F0. 24
HAY<F ¢+ 241 6.55*0. 68 2.87+0.17 2.29%+0. 05 2.50=*0. 89

(€ D)
AXC 27 7.83%+0. 81 3.45%0. 36 2.291+0. 14 5. 15+0. 57
A XN 66 8.01+0.77 3.46+0. 31 2.32%0. 15 5.397+0. 70

(AXN) XA 5 8.71+0. 88 3.67%0. 27 2.36%0. 15 5.28*0. 57
(AXN) XN 137 8.10£0.73 3.35%0. 31 2.42+0. 16 4.42+0.71

TERIRH =T+ TE.
SEEOREE, 0@ 72U, 3 [Hv], 4 IoxE], 5 M, 6 PRV, 7T [Ev], 8 [FE
HITRL .
EPEMICET 25RO ER EEROBMK Z X — 1
s L7z, 71
T v ¥ LFEERMEE S SICRICG, ERIEA VR
PED INDFRAA 8. T0em THk /N {, N MF AFFED 61
Shan HZ#A 11. 54em TR K TH » 72, T v ¥ LHERHM
DIEL T 10emB %2 HMZI T ~ 16cm, ZEMEIE 4.5~ 5cm 51
ZHUIMT 3.5 ~ 6. bemiZ43 i L 7z,
TEMICET 28R MO FEERR, 5.31~17.39 “
mDFEFIZM L, 7 v F LFEL D SIS B o 7z, asemn
TEEICRT 2 R2%IE, EETE 6 mEPoicFicd
~ 8emiT/ L, FEMETIE 3 em%&HUMT 1.5 ~ 3. bemf
W Uic, WEFEO D Tk bEENK & > 7 IUE
TN EWHLAEED Cp ZEFETH D, IROTHELH

()t

HIED Ck FMBETH » 72, BT b/NS 1o 72O L W " *®
ﬁOD KOI" %%EZ)\G‘T, EK@E*@%@@H\é L\ﬁﬂ: _ 1 ’J&%@%E, %mﬁb\ 667‘:7 w ’H‘L\*ﬁ

LT, St & P E R D 534
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Ty ¥ LRED P TEREEN IR R D RMIT A~ FEHEDR
HAKIA T, R XIEIZ 15.8X6. 2em, KWLTAN b
LIFFED ‘Shan 5’ T, TEREXTEMIL 14.4X 7. 4emTH -
fo. PEEOP TP EIVLEFEED B Cp 1 kb
K&, 10.2X4. 5em, ROTLRYEFEED ‘Ckl6 D
10.2X4. 0emTH - 7. HADIERAE « ¥ < F + TIIHAL
DOFERHE, FE 146-23'7310. 1X4. 0em TIRATH - 72,

REORER, FEFIZOWTT v ¥ LAFO/NED R &
HEFEO KO ZMTEZVBAMAKO ETEL S H,
FTRE 8 enffilf, HEWTI.5~ 4emifHEERELT,
INED BREVIITT v LHE, /NSO PEFEN
sEEhte (K—1).

B /B 5RO I ERERI T v 4 L5 & ERE
TRAFICKRE AR 50T, KIK2.2~ 2.3 itk
Thote. T LITA S E, N F LJFED Shan
FIERE IO U CTHER O AR &, BERIEHIT 2,19
Tixb/NEM oz, TDH I ORBEREDKIEIZ PP
BA U KRB O SETRER 3N EOIEE 2R Ui,
—7, BEY<F +O 7 IV—7 EhEMTLEFEED Cp
RRBHITERRE A 2.5 22, PPMEVEETH -
7o, HEO Kor ZRMBHIHERIEHA 2. 25 THEA L0
Z L DRMHEPHADRM « Y~ F v ERESILENR
(AW ISR A

Ty B LFETIEROT L OYEER & R e ' & B,
PR 6 LL L [P RV iR EG7 2 ZMn 2K
D 48.5% % e, hHERETIE, JelnkORE ST
JA5HiHETH O, WAL PEEOEEIRIEDLHE
2O BEREDO S OZ b - 7o, hEFIIZS I N
BINEROPFTL Y FOF—2 ) UhoBA LK Cd %
HIFENshEEL D PP REVERELRDL, 20
ML 4. 34 T, SEEN 5 U EORKENLEKD 46,7
BE DI,

—F, BADERME « ¥<F v TN SEHE % 7
TR OWRKEGH D, mRORIB—HKiTha,
RS 2. 28 Hi e TRKICPPAE £ O EED b
DWBE 0 - 7z,

Ty af (KA EPEA T, SBEA L P ERE
(M5 C) &2 IEHARTERE (B85 N) & D2 FE M
i (AXC, AXN) TiE, ¥EE, HEEPEEIHELED
HiER U, Fh, EREORER, 5.156~5.39 T
(] 2o [RPRV] REEFROSRKENZ L, Ty
Y LFEIGEVERES LT, Z OZMRMRE (AXN)
W7 v Lt (A) #RUKEUCRK, 77805 (A
XN) XATRE, EE ERZE (AXN) OZLMEHMERE

XD b R&ELAD, Kz HAERME (N) 2K LK
Licf, 974b5 (AXN) XNTIH, BHEN %
FEMIMERE S IZIFEBEOREITH - 7. ek,
(AXN) X A5 28 THE - I A TERVMERE & AL
THoteh, (AXN) XNOXHIZHRARMEZ R L
ZHE U 7o B3 5 I WA I St e L < 738 B I il &
nie.

2) HHEERE - Y7 F + OREREOHENER

HARLERFE « ¥ < F v 1T 20 TGN A 72 R ERE
DR R AR — 31T, IR A7 ERE OHE 51 % K —
AN DY

JREED R & S 2RI EE, IR, JLREORH,
HiR, BHOBED SINE LIRS, =
&, FA, BB SIS oM T R & W S
Nz, B, REOHMEHZIEEN 4mEO/NS 0 bE0M0n
5 7.5 D & D F THIERMNAMIEAILL, JuHOM
B HIIZERAK E D > 7208, PUEOFEHT 6 enfr %
U BRI I s Bk <, hEHL OFEHE 5 ~ 6
em B W HUL Tl b M - 72 (K= 2). JuM,
PUE D SIS L7z V<= F + 1220 T — RN O IEKERE &
gL <TAss L, EREEZRTEY<F v+ DO HFNER,
HEE, SRR RN E WEHA YD SNz,

JEUR AN A 7 BERR B O A BT IEF IS <, Kk
2.2 ~2.3RETH - 7ch, SO T#N, =&,
R, #E, RIS EHHED O AT O AR Rk
iR VL UOWVE M 25D S 7z,

TERFED SRS N 3 X7 ORI KA 8. 5em
iR TH 2, ThiDERORVSDEMEKEDH
MmoRD B E, THEE IO EHIRES M, =
DD HIR D 5 38X/ 1T T 2 K& S DREEA
FoxMaERSHHT I L3WETh 72, ZDkH#i
CEM SRR SRS NI P& BIERED
FTRNE D RBOBEEZFFOmMETH 5 2 EMNY S 7

1275 - f:.

3) REEEDEMEICLEF +DHRE

IEETERINIC & 72 BAR B IE O BEESE B D I fii 5 K OOk
WL OB AL 4 LR - 3ITRLK,

F v OEFEO I, AR (a” filihs— Mo fi
REB) L (b B+ NOMEES) 1T > THEK
Sh, Thiclss (L) ks hicflcd 5.
JREED R T v Y L5 & EFE T2 N TR
St 7y ARG PEEICHTHE (L #H) H
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WAV T TE R

1

K<, LobkREHEOBE LN, KEORR L DM
XA s7Hb /a” & RKDBE, T v ¥ LHIBINE
HERIZILTHBLITNL - LIBTH-7cDITHL,
EfROTNE—1.38TH- I EnSHEBRT v
B LFEIZ AR TR PR E A DM - T,

2 sE2RTHE (L) LOOEEPHhIEXRTHE
(C) (=\V@* +b") &zhzhfsh s -
TRE#H T Lol (=V (L +C?) ZHKd 3 &,
3207V —=TFITKlante (K—3).

hEMEEPEREOMEL, v FDF—Y ) »D Cd
FHEEE, OADIERME « Y= F + 1 EEEGATE D IUE
IR IR E B > TOeh, 120FEEF 5727V —
TEEK L, ThoD 7 V=737 v ¥ LFICHIEKEL
THEL L CEERGWZOEE L, B2tz Rl

2. TyV LROPTIE, A1V ROF—=U ) vidoEA
U7c Ak REBEDFRICEE AR {, JRRMND oIz
B THRINnEL, Irre—0ME Bum) &&
HITTFYINIE T v 3 LD 7 IV — T 0 5 00BN Tz,
T, A Y N SEA U INDRIE G 550 0
FIZE -7, 2 ORMBHTIE T 2 M NI B LB/
L, MMEMEGMNE &S FEEOREAEZITI TS
ZEMEERENK, BEYTF v BUE, BEEET v
FLHEOTTIEEL, Wr0EHERL, FENET v
B LD S ERRE TN T,

DL EofER & REEE U IIERRI CTER DS H 0, F

7

)

BT EMGIr Tz,

T v Y LML R EMEE SR SRS U TR

£o3 OAERIE Yo v OREREOLR

% g@i TR %mf %m? SRR REORE
% M 1 4 4. 80=%0. 60 2.13£0. 20 2.24710. 07 3.00%0
ooE 2 24 4.03%0.58 1.84=+0. 25 2.247+0. 09 2.47+1.32
woJtE 3 36 5.02%x0. 50 2.2110. 31 2.36%0. 13 4. 600,59
xOW 3 14 4.93%0. 40 2.08£0. 26 2.3940. 17 3.17%0. 28
b o 9 65 5.66=*0. 59 2.49710. 23 2.28+0. 17 3.23%0. 62
[z i 9 32 5.79*1.03 2.581+0. 43 2.24710. 14 3.00£0

= = 11 79 6. 8820. 69 3.01=%0. 33 2.28710. 24 2.96+0. 37
= B 7 119 6.64=20. 67 2.86=%0. 32 2.327+0. 15 2.8540. 29
W 5 79 6.95*0. 63 3.03=%0. 28 2.2940. 16 2.96+0. 12
| 12 221 7.41%0.73 3.20%0. 34 2.33%0. 16 2.93%0. 31
i 5 16 5.55*0. 37 2.521+0. 22 2.207%0. 18 3.00£0

o B 2 6 6.02=E0. 33 2. 760. 20 2.18=%0. 05 3.00£0

B MR 3 13 6. 0520. 54 2.70£0. 19 2.2510. 09 3.00%0
[ 1 5 5.33%0. 75 2.23£0. 30 2.39=%0 3.00+0
= IR 3 54 6.16=0. 42 2.60=*0. 17 2.36=20. 15 3.24=0. 40
= 7 109 6. 77*0. 50 3.02=20. 27 2.26=0. 14 3.16=0. 27
w5 3 89 6.48=*0. 44 2.80%0. 89 2.37%0. 17 3.0220.04
fm 6 121 6.90=*0. 56 3.04=£0. 30 2.30=%0. 14 2.9840. 10
e B 7 46 6. 23%0. 53 2.76=E0. 22 2.2510. 13 3.05=20. 09
E IF 2 29 6.04=20. 52 2.81£0. 25 2.15=*0. 15 3.2940. 45
RE A 1 13 6.49=*0. 33 2.9610. 30 2.20=%0. 15 4.00%0. 33
O 4 11 6.55%0. 63 2.94+0. 29 2.2240. 16 3.03%0. 18
JEE L S 5 45 6.17+0. 49 2.721+0. 27 2.26710. 16 3.1120. 29
FEgsIN 6 61 6.48=*0. 53 2.80%0. 23 2.31%0. 21 2.70%0. 72
i b 8 43 6.01=20. 38 2.57=%0. 45 2.3810. 20 2.13+1.24
£ IR 1 11 6.81%0. 33 3.00%0. 21 2.28=+0. 11 2.6520. 66
K3 10 32 6.297*0. 54 2.80=£0. 32 2.2540. 17 1.80E1. 44
e A" 11 29 6.47%0.61 2.76+0. 31 2.35%0. 09 3.08%0. 14
IR 14 65 6.5210. 61 2.84710. 31 2.31%0. 16 2. 7020. 54
PRxT2 (BFE) 10 8.89=+0. 25 3.68+0. 18 2.421+0. 12 3.30=%0. 42

*  Y<F
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ik - ek

W]

@
—~
=

B (em)
HATERAE & ¥ < F + DR O HhFR %5 5

B — 2

35

a4t

Bt F oL

(3) &

32T

et

30

4 L ' ' n n 4 L
+ t t t t t + +
7 8 9 10 1 12 13 14 15 16

BE (| (ax2+b2))

B — 3 IEERRNC A 7o ESE B o R

OMZ7 v ¥ L, BITEATEME,
ABHATEREE Y < F v ERT.
O ) NIZRHE

c & =
FrOEIEOREE, Tk ->TT v ¥ L8 & [EE
MO TE, BEOREETE, I-1Ithons X
ITHEFEDN S T v B LFA &R I E R TR
ELWB T EMBIEINIH, FEETIE S enfiiitk, ZEMR
TIEF35~4 0mzHERELTINEID /NS EDM
FICHERE, KEVWbORT v LIS h, Ty
Y LR E LT - 72 INDRIBE 1964 4212 ( ~ R T
Fr2IEL, HARICR > THKRLUCERATH 20

i, 1967), L, FERSMbo T v ¥ LHO ZHBHC L
NTRREL, REEEEEHE SR S LK —

JITBVTHFEHIET v ¥ LFD 5P PHEEEE T
Wil Epo, PEEOEEEZT TO S REEN D
Shfc. LALEAS, KEDELNEOFE T KN
EWEMELZED, 7oV AHOMEHMAERL T, Z
NIIARRER THA L7cT v ¥ L5 X B ARLERFO KM%
RTHEMEET v ¥ LHORFEDIEL 15 2 &b,
INDRMBENPEEOEEEZ I TNE I EEBET S
LOTRBNERDN S,

KRBT Lic BB Y < F + OB A RO
FURE (Liukuel) fHEDILIHIZHAS 2 5 SERFE L
BRLICRHETHS. RIBITES - B OMmER 650 ~
1500 mOIHIZZ DK S BB EDF v 23b b, RENLSHE
Ml UTEE L (Mt. Meiyuan), #3Eth (Lienhuachih),
fafth (Yuchih), 7k#:Kili (Mt. Shuishete) 75 ED3H
Fohs, IhooY<F vk LHIKO DK EDIE
OIEFICISUTNED, HHEOREEY<F v BT
IR EEDH D ENEDONTNE HEAR, 1970 i »
E, 1984 Eo, 1990). A (1970) &, KEOES,
W, ENRE, PR EICOWTH B YT + OREHIR T
WITEOHBE RS 2 2 &b o U@z BERIcH b,
7 v LFED Shan ZEEEE SHBIAE WL 2R LT
Wh IhSDOREBYF v EERETHRIENKE S,
i EPE BTN EMSRIBTLT v P LRSI T
% (E5, 1990). AR THEBEY<F v IIKEDO KX
X, JETRT v Y LHEOHERETA 572D, KEDOHERIIT v
YLFEELTIRIPFSEL, FHNGET v ¥ L5 L E0REEN
Tz,

hERE TR, PETTAEEED Cp KR, LA
PED Ck ZMBHIERMEL, P TamEBZ, HEAE
O TIRPLPRIMOKIETH - 7203, SEimE o fiE
BAREE RZENNEM o122 EDST v H LFEDE
BRIED SNZD -7z, A /NI (1980) (FHEET
TRIH D ZH D BRIED HlE s o, WL E O M3/ NEER,
TLVEE O ABHE PR, JERA O ABHE— I3 AR
WD H B EARBERHLTOS. —H, BEBICEA
BY<F v OEHAOFIMNEROTEENS O, —iE
P EEL D SFERRKE NI EMRESA TS, &
NS OFMBHI P EERE H 2 VILEAD & OB R
o THRICHEAS D, TEEHOHKHNEO K&
S (RBMFEZE &) R bAhicnitEnE <, 2h
5 EDEMEMED o TS GEI, 1953).

HEOF v 3BEE LR ED S 9 iR IEA S A,
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1

BUET B2 P WARD KR > T 5 (RS,
1996 ; HYoUNG-KooG, 2000). #EOD F + 13 % O KK
%55 EFREITRORUCTEDN SBA SNz b0 L
LA RICH AN SEAINIcbDONH S FHRHS,
1996). AR T - 7ohFHCIZRRIED PR /NE dp o 72008,
BERFREUP A7 H RO LEKHE & K &322 533380
Shish -tz —77, il < A (1998) i3, #EIZE
MR 2.6 ~ 2.9 DMIRVREEZ Mk Z <, H
ROIEKFEL D GEENREOT EEFEH LTS,
hEEEE LTlRbh TS Cd ZHBHIA >~ RO 5 —
DU UMSEAININERD—HETH B0, hHED
FEEEDS 4,34 Mo EMEICE~2 &1 KA v PEEK

AR A B LSl Loy, i omREIR T 4.42 T
F1E Cd FMHDOEN ERBEETH -7z, Dk Cd
REBHET vV LFEORE AT TSI EDRESN
7. 1V RDF v+ ORBEORE N £ 55 &, 1830 ELLL
FRic s S FEFESEAINTERE SN X510 -
7o GEFR, 1968 5 #ATF, 1999). Zh & O ZHHid P EF
O SFET- 2 A~ NETHATEAINIZ D
THBHMN, TOBBAINICT v LFHEEEERZHL,
W EH TR E AR S — V) T IMEIR IR A
Fi - 7/ NER DK AHEE FAERITH - 122 &S -
FAlREHENEZZ 5N 5.

REOHEEMO RS E, £ RO Ak RS I v >~

Xhot., ARBTT7 v HLEEREEDF Mz H < —® BUMBRREHCHEA R S, 2o 2 >0IUE
K4 F ¢ BIEERONUEREIC A 72 KA 0 Il

JEREE « SRR SR L* a” b* b*/a-* c*
[7 v 4 245E]) (var. assamica)

FAY

Ai 33 31.71 7,44 8.51 L1 11. 30
Ak 201 31. 10 5,79 6. 39 110 8. 62
IND 67 32. 53 7,43 9.08 191 11.73
AT 29 16 32. 00 —6.65 7.97 —1.20 10. 38
SRL
NLTITL4yYa 193 31. 89 6.1 8,04 119 10,47
Pxs
S 16 31,48 —7.66 8.61 ~1.12 11.52
Shan

A 7 31,81 ~5.33 6. 30 1,19 8.95
Bum

xbe7 13 31. 82 716 8.11 112 10. 82
Boh
ao 74 39. 56 8,34 9. 68 “1.15 12.78
ZALT YT ¥ : : . . .

[ ERE] (var. sinensis)

4)5;F 201 34.36 8,73 11.95 —1.37 14. 80
L IES|

Ca 7 34,68 ~9.39 12.71 ~1.35 15. 80
Ck 68 33, 43 ~8.86 11,87 —1.34 14,81
Cm 35 33,27 —8.33 11,04 ~1.33 13.83
Cn 105 33,82 —8.68 11. 59 —1.34 14, 48
Cp 32 33. 80 8,97 12. 06 —1.34 15.03
Cy 8 33,88 8,82 11.83 —1.34 14.76
H K

1K 1,078 33. 94 ~9.00 12.18 ~1.35 15. 14
Yo F 193 33,82 —8.71 12,32 —1.41 15.09
L i3I,

a T RRORE, —MTREORIEEET
b A MTREDRE, — TN OREE R
C' (=\V(a " +bD) LB



KH : DHEF + BILEEHO Z M & 2 OBFHANOFIMITBT 5 B8 109

BEIZENKRE S, BEMNIZET v VL0 #MEEL T
Wiens, i (VOHE +EED)) %50, 2PHs s
WO ROEZRZEL T, BUMBHIHENRA %
WO BN, IR ERESE L TERNT R 3N
BT DL WML EMNEZ SN,

WIRERA T & 2 350 & S5k AEH T OMEMD ik =17 -
7oA« ARA (1999 a) ORERTIE, sk, ¥
B, & BEOIHIc 7 an T 4 VERNELLE I EN
AHohTHa, R L7c Ak ZHBIHEICT by
T—UnBENEZ EERRNWT EMhS,
MENT ENBZ SN,

T L & e e 0D 2 ] A T AR e Y B A7 <
ZHEIHBIZTE 2205, bDOETRIMEEDSH %45
B AMNBEEROLOIZT v 9 45 (var. assamica)
EOLWEOIERFE (var. sinensis) EDRITZ { DA FENH]
MMAEBRLUCE, ChOMMOIER, HEiRET v L
i EPEMOPRICALE Lichs, ZhoOMiES 517 v
YLD B OGHERICR URMET 5 ERiFIRT v L
IS E, BFRTEEIGEL RS, S0k BHERIEN
HHEOHATHRDONTED, KEDINSDEHDE
BSOS (Tovao, 1982) &I[EARIZMED
RN EDHEE Shic,

HAERMEE Y~ F v Ok T, RFEERTIEH
RIERFED ST A3 F DI IREER K & WMEF 5380 5 h 7
MEDEB/NENEDTH -, THIZOLTEIRED
Y F v ZIEHSE R L AT TH > Tete o RED K& 72
TIV—TBINES NI REE LB L o 5.

St ORE TR, HAMKREE v~ F v dhEREO
Peh/hanWsIV—7icgEhic., 2, v<F+ Tl
D LW ORI NRKOEEGNFEL, ERELD b
eI 72 5 TN B REMNE 0 - 7.

FEROIERIE I — I [FihH] Spidh, HARD
FHNTE TN THEH S DIREIE I K & 2Bl = 5/
U7ehs, [5G O E LT imichiEo bon
ZnIEBERHIhTHSE (FKo, 1995). Zhoo
(G968 bBAINIH A OREEHFORBITLD
ZNZThOERBEN/MEL T3 008D ohic. HlZ
3, BAR, BREE, SRS EOERMEIVDbY S
FevAafE] EEnENNSL, BIEL/NEITH B
(BERS, 1996). ARBTL IS0 DM,
WETIE4.3~5.0em, HEIFTIF18~2 2em&/haho
7o, ZOXH BHPNAE RIAWORES, b5 OEHE
B EORRBEFRBHEE SN, ShoOHE~D 757
DEFE A, BKHE T 1700 £8F1H1I (KA, 1983),

roo7 4 I)VER

HrBIELTIE 1620 AR ESshT03 (IR, 1917). #-T
o OHUE TIZE AR E XL Z 200 ~ 300 FFORITE L
Wk e, TORRETTZD FIZH - T A S 2174
PEEO/NSOERBRPENL LD EZZ NS,

U LokER, ©HBEOF v ERERITREEDILE £ 15
ELUTHS EIEFHICREDERER > EMTH S
LM SN - 7o, RERE TIREER, FiE, tmkE
WO T v LS EE ST A IEEE LTHEMT
hote, T, FIWHOEETE, 7 vV LD LM
ERELD bREM -7,

DOPEOERM &V < F v IZR—RBANTHIE L 72EEA,
JRIEDTEE TEFHZ K S EOIERED SN - 723,
FERREITMALTOAHUKIC X D KFEORE I ThED
DERMAD o, ThIidH RO BREE 4k & %8
RO ST R MES b LB Shk.

2 FEEEOHTHHEOEELZOERL

F v ORI D B O3 RSB [ AR R
SRR A A (RMOKBEEGN IS i<, 198D B &
U THEsicE A~ = 2 7V (5)) (REAEY
BIFPEFEAT, 1992) oz oftEhbIF o TE D,
Fr OHEEBOETKELZO—>ThH5. F+OH
FEOEMIZEZL THWEEHITS (1964), AMmma (1986)
IZ& - THHE « RIICHEEAH 0, AR TE 3
EDRPHONIIINTO BN, REBEREFALZZHED
MEHZ DWW T F + OBHEZMRRIVICHE U oG 1Y
AR AR

F ¥ OEEIHETH 5 RIS, HOITHE T HHE
OEFIHELTRFL, BEAELLSRATEI LM
HonTnsd (IZE, 1982). ZDw, EREFIZK
DLEEAMEL Uz 03X 77 FRIAM I U TPk
WAL LS, BHEIFEMPEEL L TCHLEETH
5 (M5, 199D).

Z I CHETHOMMEE, RS, KGEOHKFE
ERAEL, Th%sb icTF v+ BIZEEOLRM B L UK
ER O BHI AT U, $72, PEBiEtis s »
DO FHOIHEIZ T 272012, F + O BEFEO M LE
AT

a MHEBLUFE

FEHE HAENOERME « ¥ <F v B XOHRDEE
RPEMD SR THEAL, RHELTEHERK HRELT
WBF pBIZEE AR L. 205 b7 v ¥ LARIZS
HansRHMIE 714, PEFEICSHE SN S R 1, 732,
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A5l 2,446 R TH B, T v LIRS 5 RHMEED,
Al (33 R#), Ak (229 Z#), Inp (69 H#) (LLEA

v K), Prs (206 Zf) (N 755 4 ¥ a), SRL (49
Z) (AU Z v A), Shan (15 Z#E) (N F L),
BuMm (7T%#) (2 +>»<—), Boh (12%H#) (=L —
7)), Aj (6% (A Fxy7), BEVY<F+
(75 28 (BB BXUZoM (13F#H) THE. |
FEfE I8 5 AHART Cd (221 Z#) (£~ K), Cm
(42 %#), Cn (111 %#), Ck (72 %#), Cp (32 %
) (P EHED, Kor (13 %#t) (HE) ¥ X UHALE
Kif - ¥<F v (1,241 ZH) TH 5.

REREIHEENOETHEOKS, B, ol
BLUOEHEEEO4FHATH Y, TOZTHIROEHETH
L7,

A& 1 Gy, 20 CRRED,

E& 1 GEwv), 2 OhiD, 3 (Buy)

SoHi s 1 (BERZL), 2 (hhos451), 3
(hih &z DB, 4 GEO NIRRT ),
5 (&I 5M0)

BT (KW,

AIEOBE TN &SN OG> TR DR
0, TR OBHRBESOBIITHTRRHEL, %
EHEWEICH S, Z0DIITREHOKE, E
SREHGOEH A FRICEE Licn, —BhihoEE b
BEIZLT.

EHOMAITFIZS HO—FROP LB LI,
—HO R 6 H L0 ZFRE, TARRO =FAHF
THHZE Lz, AAERFENE LTI RHEYD 3 ~ 5
FE—LEHETRIL, & EORMAES 2 I EEH
A JRBIMBI TBIE Lo, RIEBHOHH S L RN
2T OWTHBEIT L.

3 (KW)

2 OPFRD, 3 GEWY)

b # &

1) BEEOKRSIBELURE

RS LA BH ORI FNORMEAEL — 5 1TRLik.
HEBIZONTAS L, HATERETIE, BHEOKRIM
PRSI GZ L, T7.5% % o, RITKORHK
(18.0%) MZ L, HINBHIITL DR (4.5%) THo7z.
TEBEO S HARDIERM E Y < F v 2RO 7o [E
CEAWER) & HARERFELE FAkoGmERL, HO
RKSIDHRMMNT9. 6% THRSZ L, ZhEPDIZFEITRND
HIMZAHLTEY, MR 2% (10 R @
Whnote, Ty LETEHTHOKSOZRHE59. 9%
(383 i) THBZ L, WITHILRHA 36.9% (236 %

) 5D, KORHIES. 2% EDHTH-7. D&
MHoT v LA TEEHOKSOHEAFEITH IS
HIaHLTEY, HEMEE S OB NRED sSh.

EHORIILL>TF v+ DRME SR LIk R 2K —
6 1T L.

HAMERM TREBEOROWRHENRZHD 98. 1% %
Lo, TROESRDTMC 16 RJiE (1.3%) &1L,
EHOROWRRIZ 2 BEShEh >/, BAPEMED
HARTE KM &Rk Bm%ERL, BEOLROLRMAMN
86.3% % i7n, HAMKETR AL Aohidhr-1
EHOBEORKDS 14 24 (2.9%) #EHoh, HARER
L RPERPKED - T2,

Ty AR E RS O BE RO R 43. 9
9%, ORI 40. 4% % Lo, BHEOENRMIE 15.7
% &AL, HARTKME, HEAPEEZEOPEEEIZ
FZLUOMEN R SN

2) EEOHHBULEBE

EBHOSMOMHIZED 5 DOHMENIG, O
FAE—-TITRLUE.

SHINTEBED S S04, 1) &< ofEY
EBHERD, 2) Hho szt (Ps4RD), 3)
Hiith & 2 QI RE LT ChilEEaaED, 4)
il & kA TEER O NN 3 GEE NS EED, 5)
W AR (BRSNED Th 5.

HARTERARIZFA U7 1, 241 T o 2 Tt (FE 147-
23, f£147-240) ABEEETamMGEIELTE Y,
EH MG AR O R T K EARMNE Sz
Motz HAPER S A KIS B A A A
87.0% % w7 ns, ZERNMSHAES 12. 8% & 5h
510, HARMEREL D POEENKEDN - T2,

Ty LRI ETEA D O 2SR E TR ICER
ICHATOZ, BT, @D 53. 7% DR IZ LN
PRI E U, PEREE 3 L AR > T,
i, TyVLHEOPICREELTRN T REED SN
e, TS B I3HRMEBENSBALLBEY T ¥
THY, TOTN—TETXNTHEETH - 7.

BEHSMIEEHEE SHENEL, 2mcamL T
BRMIEENE L, Pihd B 0PI I AR
ESIN 5 RMEIEEEEMEER SRS Shic. Lr
L, BEBEONINZAML, BBBITIZEA ESE
LIBWRHETIE, BHEERZENLONLSEHNLDOET
IHILWERNED Shic,

RO BEEEE 4 BRI LE— 8I1TR LT
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#—5 THOKIIZXB45

. £ H 0 K ,
2 R
A TS S o R
[var. sinensis])
66 1,351 314
HEE (3.8) (78.0) (18.2) 1,731
. 56 961 994
HALERE ( 4.5) (77.5) (18.0) 1,241
‘ 10 390 90
=]
HA T HEE (2.0) (79.6) (18. 4) 490
[var. assamica)
936 383 20
Ty ¥ (36.9) (59.9) (3.2 639
LR BEAE DRI L7z,
BEHABOKRKS ; v (<200), HH (20~401), K (>40u).
() ARAKIEDBEE (%)
SHAPEMRPEARLEAS VR« =T v O/NER,
%6 THORSIZLZH
. T H 0 E & o
% i T =T FRAE
[var. sinensis)
14 69 1,648
EE (0.8 (4.0 95.2) 1,731
" 0 16 1, 225
HAERAE (0 ) (13 98.7) 241
‘ 14 53 493
¥AEE (2.9 (10, 8) (86.9) 490
[var. assamica)
263 949 94
[ Rdal (43.9) (40. 4) (15.7) 599
LA B O BRI L7z,
FHOES  f (<4001), H (400~8004), £ (>8004).
() WIRAKICHT 384,
x£—17 T[EOLHA
‘ E & 0 4 B
K R
S WEE  hmos  pmEl EEAN A s
[var. sinensis)
0 1 0 65 1,666
9
PE (0 (oD (0 (3D (99 1,782
. 0 0 0 9 1, 239
HAAERA (0) (0> (0 (0D (9.8 1,241
i 0 1 0 63 497
=} 5
HA TR (0 ) (0.2 (0 ) (12.8) (87.0) 491
[var. assamica)
75 40 63 383 153
Ty¥iel (10.5) (5.6 (8.9 (53.7) (21.4) T

() NEREEITd 54,



112 BT RIS 1
#—8 FTBHEEIZX 557
% — FHfk
2 T I i i R
[var. sinensis)
. 0 % 1,215
HAEAA 0 Co (o) (97.9) bt
‘ ) 88 383
2 :
A ©.9 (3.9 ar.9) (78.0 i
[var. assamical
115 261 205 143
T ¥ L (16.1) (35.2) (98.7) (20.0) 714

BEEREGOBEREEELT.

EHEEBOBERIC IWEERK LT O A ICBENSMT 2RHNEEN 5.

THOHE (K /m )

() MIBAKCHT 3514,
HAERFET 13 97. 991 %72 5 1, 215 R i3 BHA
BT L, PRIEO I AR T R DT 2 % T,
IREE L MEERRIECRBD oNTh 7. FAHE

b AARLERM & MO 2R U, TREOBH
WA NG SR 17, 9%, HEMEL, $mb BRI

5 LT 5708 3. 9% 5 578 & HARTERE X
DRPERMKE D - T2,

T v W LFEIE HARTER AR S K O A TP ERE & 3R,
BHEEENEORB 20.0% &KL, FITHEEOKND
RS 35, 2% % o, FELHIZEHEKL RHKE EER
FREPIOAHIZEE D 5 HM) b 115 Rt (16.1%)
I,

3) F+EGEROEEHH

ZRE O THHFEETHEONMI, THOESBXUH
FED3EEIZODNWTE - JITE Lo,

HAE R R EHOHEEICB O TERNE D
BDTNS L, K ORMIE, BOBESEEIZ, UL
bREBEEICAHE LT, EAPEM S H AR & [
BTHh -7, 2o EOEBENTIEEORE T
2 LT B R, H50EECEENPREORE
THED WM F T LT B RS & HARLERFEIZIZ
RoNBEOE S WEEER SRS H - 72,

—J, Ty Y LHEE, BEOMITREERD S AN
WKAMmT 2R E TEHB MMM RN, 2, B
FoE&sTlE, FHbH 3 0REWERENEZ L, BEHE
T, i~ BKOREBZ 0 EOREAH D, FHE
FICHNRTEEOKBETERNKRE P o/, Tyt L
HThkbZ Aon sk, BEME L, EoNK
FITH T2 TH -7, &7z, HEBLDELT
BEY<F v+ O 7 IV—=T0BbD, Hiblick g T

AR (< 5), H (5~10), & (>10).

LLOMEHTH - 7e.

L lEl AR Uz AR, IR X D K& L4
35 &, FEAL (KR oMBlés vy Foy—vy v
OB TH 5. =TT, PHEEFNEA P EREOEHE
TEER-10ITT LD, ZOFE, BEMEHL, BE
MR, B2 P IIAEPED NHIZ T IZ AT 57
ET v LREIIZ WMo B FEERORBEMN A VRO
F—o) ot REdohi (E-10). Zolk
MoA Y RO =) VRBERFIHIOKIEDIEE T 632
BONIEIITT v LFEOKBEEZITNBEEEZS
Nz, BAFEBEOFNSA v ROF—U ) VR AK
&, BRFIFFINSKGY, FEAL»SHBALL
FPERE I HALERAE & BEAEDSEE ICEI LT 5 C
EMbno T,

4) EEOHERF|ICHICTF v BEEROEH
BHOLES, BEBLUMiZbLIZINE TOBILLS
BENS 23 OBHERASBRAIERL, K— 41K LT,
A U T v IS 2, 446 FHOEE R OWTT—
IR—ZEREL, Ty LHE, TEEOEMEE X%
MBS LD FRNICDLTE 11, K- 121CF Lok,
23 D FRIY 21 THMUT BHRMMNH -7, 22o0
SR, $bL, T 48 (BEsPEZ0HI
L, BEMNEL, BEMKD), V- TH (BEM
BT L, BEMNEL, BEMEV) TRERENTS
B A N Al
AARTERFLIXIV— 9 (BEOBENEEE TR
M1, 241 R 1L 212 R (97.7%) %, FERITE
ROMAVNS p o fo. HAPEBERIV - 9 Roflic, V-
8B (AMisfn, BEIE, ®E), M- 8% (N
s, Rk, ®Ed), V- 58 (&HEHH, ES
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£—9 F v 0o LMo ACEERT
V| ] E = % 2
[var. sinensis)

. 800l Lo EWwEH%2 10 AL L/ m* OFEHF
HAERH i . 95, MHY, BT, h
. Z G emaf. Al 2E80ull Eokyy 2L 10 AU E m’
HATIHAL DHEORLRONE. THAAT S, OEEHBY, EhETD,
[var. assamical

WEHE»So2HPME 2 I13400~800 u UL T|TEMNELETAHIATIZ
T LT TH5. Alososy of - BOEFERS. P, KREBE 104
g (R E AN mn? LU RO « (R,
MEFXRHKbH 5.
#£—10 wEFE (var. sinensis) O TIFHE
E & = il
] i — —
BOEE T E T A F W Allos %
E A+ 0 29 241 38 229 0 14 256
4K
Ty ) 14 24 182 50 154 1 49 171
H K 0 16 1,225 26 1,215 0 1 1,240
EHOEX, BEREGH/MCEENSIMT 52 RBIIOWOTHA

K—4 F v OHETHOHEASAGE (BHORE,
W, S0 X B 508D

h, #EH), V- 68 (&fafMm, Eah, HER)
MEhotc (F—1D. WEHHNICAIYE, 12 FD
F—=) U SIE L7z Cd SRR P E KD MR
HARTEHOSBFANZRZ R L, ZRBRE NI EMN
v ohte (£—12).

T v LFEIEE K OSERNT DT 5 TH LT,
TTHbI— 1A, $bbEHENEDNMFIZHEL,
BOEECTREEZDORMN R GEZ L, KT — 58
(WD A5 4, K, ), M- 458 (Blo

Ao, BEh, BEMR, M- 28 (Wl A5
fii, B3, ®ED) LT IRMbEZ M. R
B CHBERMBO R 2 O TIEMES T TE 0
N, A oINELR Ak, IND, NV T F5F 4 ¥ a
D PKRSTE EDRMM TR ZRBHFRMBE ShicDi
U, £ VXY 7D Aj, <L—YT7®DBoh, I+
< — @ BUMBZRMHETIEPPERINNEI N -T2, T,
RRERGEFELTIH WEH) DBEY<TF v DRHK
TSN 5.

c E E

F v OFEEMICHE LT 2 BE I REMRAZLL
HflroBRAETH 2 (5, 19640). ZOEHFEDE
Bl TRBICHE L, HFTR RINSH3 ~ 4
BHIZH B EIFEAEHD SN,

KRB TR AEOEHORE L~ FR O Mz —E6 6
HoZFEK, THO=FRRENC 617 - 7208, SAR
DENIFFITED SN h -7z, L, B (1964) 13
BIETORAET, ERUNEEERESIUCEHOES R
REWNARE, HBITEAHETHS L LTS, Kkl
THHPOFHF TR, AR LEL T2 EHEEZD
WEMBHITKELSEELTOBEARHY, £TDLHE
HETRHBEHEO—HMBEED 5 D IFEE L TOTREAR
OEHFHFERR SN ENb 7. LrL, 1R
Ml H T U THED ~ THE LA
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WAV T TE R

1

11 F v BIEEFICE T 2 BHE IR GIHE

- EBHDO TBHOD THOD var. assamica var. sinensis o
PEE R s m s m i yovam WA 57 W
1 — — il 75 BEY<F ¥ 21
on—1 — — 2 I} 40 1 PKs109
om—2 ! 1% b 51 Ak327
m—3 2l 1% b & A 12 Ak412
om—4 & 1% R R
m—1 ) 1% TETHI N 109 10 Ak397
m— 2 331 rh FETHI N A 71 1 Pxs104
m—3 33! = 2 1 AU 6 PKs264
m— 4 r & TN 72 3 Pksl1
m—5 2l rh B 83 13 Abo24
m—6 i = Emm NN 11 1 A193
m—7 =3 1% S A 7 3 SRL21
m— 8 =3 th 2E 1 A 13 26 1 Ak409
m—9 £ = 2 1 AU 11 6 A116
V-1 il 1% 4 2 Cd316
v—2 ! 2l Ei] 7 1 Ak453
v—3 b3 = Eai] 19 Ai3
V—4 i 1% o] 1 Cn29
V—>5 rh rh 4 [ 23 20 13 Ail7
IV—6 h = 4 41 15 3 Ai2
I\ & 1% |
v—38 £ 2l 4 8 27 12 Cd122
V-9 & = Eai] 55 361 1,212 PN

& & 714 491 1,241

T, REhEWEZT 52 L3P mnsEbnic,
PEMICET 5 T EA LOMEE B ARTEREO BHEE
PRI U & 5 22 2 Lchs, FFEAR ORI Jihie
PEENKE ST, HEOME (Kor) dARBRTIIH
ROERMEFBRICBESEL, BEMNSTREIZS
HLTODHDONRE -7, b« A (1999 b) 12k
i, BHEOEOWLDPHEDKNSDNHD, HADIE
KL bERNKRENI EBFRRIN TS,
INSOFEBITHLTA Y ROF =) U oA
U7z Cd R ERE O R o iz, BHENHN DR
THEEMEROSD, &3 0IRBENNMNES 7213124
HTBbDEET v LHOHMEGT 22BN ED
OHETED O NI, TOIEMSF—VY D Cd %
MEHIRIEDERE, EEOH T BRI XD ITT v 4
o5 RED shie.
VEOBERMER T v OIIEEE LTHHATH 508
(%, 1964 ; AmmMa 1986), BHE LW S H—JEHEIZIF T
D 2 — 0 mE « TR EROTEENIRETH 5.
T, HARTERRICHET 2 b E OB SRETIE,
EHREOER IO TUNS (IZEA EHBBIAEETH B

n, Ty LFHOBESHEEIND Withds D%
‘SLAED TR, BEEENPRERETH S &M
Totc =Ny 7 BEOREFETHS M TE
0, HARFERFEZ GBS L TR L TO 23 KZHOR
KHAMBEOHTIE, TOX) RO D 5 MmHEEAHR T
5T LIFNEETHB. T I THREMIZISMUTH S 44
DEFE « T, THDBL DEPARED & NN, ‘5
(AL TRITL, ‘DHAED ESE ZLT N
CEFEN E L CA5 TN TEEEEE K L. £
OFER, BAMERMIZIET 5101 3 TN TE -
e, Ty LMETH S NZiEEh E5—Y ) v
MOBAUPEME, 4 Cd5 ZHiKT 5 &, ®BEIE
BHEOESW ] Th-zoitHl, ~iciExEh i3
[E] THITRETH 7. ZOXS I« BRIk -
TREFBEIENSGHINEE IS5 2 LMD ohi
—Ji, ZMBTH 5 EEBHEET v L5 &P E
EORT AL LA Th -2, T, WEHOR
BY<F v 3 EIEIHED 5 7V — T 0N SR
TXBI EMbhote.

KRR THELLBEYF + ORHRER, BEOH
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K—12 F v BIREPSJAREO BTH P HR OHL

var. assamica

var. sinensis

¥ 1, AR
ABE A0 Ak Ixp Pks SrL Aj Boh Buu Shan @ﬁ, %‘rlﬂ@ cd Ck Cm Cn Cp Kor gi
I 1 1
o1 20 3 13 1 11
m- 2 29 1 16 1 |
m-3 6 3 3
m— 4
m- 1 55 6 36 4 9 3 1 410
m-2 5 24 6 2 6 2 3 2 1 2 1
m—3 5 1 2
m- 4 5 7 3% 9 2 2 1 3
m—5 3 922 12 31 10 | A7 1 1 3 1
m—6 1 5 5 1 1 |
m— 17 5 91 1 | 11
m- 8 5 1 2 5 20 9 1 2
m-9 1 3 2 4 1 6
V-1 2
N2 1 1 1 4 1
-3 5 1 9 2
V-4 8 9 1
N-5 5 8 3 5 1 2 6 6 1 3 1 1 13
V-6 8 6 9 113 2 T4 4 3
-7 3 1
-8 9 3 1 2 5 5 5 1 6 12
N-9 3 5 17 140 56 38 91 29 12 1210
& & 33 229 69 206 49 6 12 7 15 75 13 221 72 42 111 32 13 121

M THEHERE LU THRLARZRKTH D, RbABEY~<
F v OFEMAEMRCALTWS, bUBEIZEI AL
WANAIIV— N TEHAINIZHBEBY T v+ 8d 50,
o bREEOXEIHHM, 2 REEHEDH 20T
IR NB R EDFHE U ERE > THW5BE I &M
MOKBER Y — v v 7 HEEDRERAETRD S h T 5.
CNSDPHBOEHEEHT 2HEY < F v FMFEERPP
BN C E0 S HEFE & OHMERIZIE - TO B aREVEDS R L
LEbNB, BEY<F v 1 EERMETHEESED,
BAFEMIAGE L, FEBEENE W STk D, —RKITRT v
Y LRGSR TV AN AR, 1970 ; £5, 1990,
BIFEED © A G E, BRICEBTERSEVIFELL
RO s 0 PENE T v A& IR h TN T 3
LOWIRAB., UL, WEERRKEIT v LI
bHD, Ty LHMOKBED -DOTHEI LMD, §F
FEDT v ¥ LEOEFMEE O (L &0 S L L 7
BEOHTHEHHEE R LT LTI, RIS
RESNCEHDO—DDORBIR L EETE 5,
WEER I OBERER P ERE TR E R/ NS D -

7o, TV LA TEMODTERNKEL, Ty Lfs
TEFEORAN S HOEEE LTHHIEETh 5. 72,
EHEMOMALIZEL S 23 O A F v BEEHOS
FHHNGHINC BRI TE S B OSMITE ST2,

3 TERFEEOEELZONEANDER

T+ DR DAETIE 9 H» S 11 Ayt The<
m, OB —HRAEETHONI I EEHIMIEA
EFHESNBIERRBL. ZOEI R ELSIEHRDIE
B3I E TRED ARSI S 2 0 IZHEIKS &A%
felEMFEAENRL, F v DL EEBRMERERET
HIFEE LTI DEEZ 6NS. F v DiEdIEHE
IZoLTERWAWLAS EREBEEINTED (EH, 1949; &
3, 1949 5 %, 1962 ; BERE - ®H, 1978 ; RH - KR
B, 1980 ; KA1, 1983), 7 v ¥ LHE & HrEAE D A M
TEROPRDONSE I &, WMHEHTLERNS O MHED
AN RIITE B EENIPASMITEIN TV BN, £
OHIEMN SIEL, ZRBEREZLT v L, HHE
Fid L CABINTIE S N2 B RS & D RIITD
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1

WTAERSIEEZRAEL, Thick TN EERS
7eBlE Y7z S50,

Z 2T, REITET v LM, PERS X
HAEICR S 2 RIS EOMERIBEO T — 4 2 & LItk
WA B LT T 25— %17 > THESRIEEICK 5
T v EILEROFRMGB ARG Uie, £/, ZRMKE
WIET VD 3 JEE E M O TRA AR « RO S EHELT
W, PR TR 2 O R D AED R A LIS R OR S 5 7k
KOWTHRE L.

a TERERICLZRBERDOHIESE

F ¥ DAEBBEICBI 2EROKREEINSF + D43
Wik b LB 2 L, sl Sun TR T
BLRUT 525 =53 %4T > TF + DA BB L 0%
FRBEO B O IC >0 THREF L7,

1) MEELUHE

PPREARIEDTIEAT (RLIR) D IRAEAMIER] 42 12> 0T
fEEEEARE U, LU clBi 2% 13 10 %
EHTRLUI.

HealAehE, "PERE (var. sinensis) & L ThHEY
<F ¥ 58N (No. 1 ~ 5), HAMRM 12 %M (No.
6 ~17), HEAEL, S DA 6 4 (No. 18 ~ 21,
24, 25), A VR« F=2V yhoo/NERK 2 4:H (No.
22, 23), W[ 2 #£H (No.26, 27) O&&k 27 #£H
(No. I ~1TREHAMERFELBLOV<F v+, 18 ~ 27138
AMEBEELTR-7) &7 v 3 LM (var. assamica)
ELTA YR (No.28, 30, 33, 34), £~ Fx¥7 (No.
29), =b—v7 (No.31), "vZ7574va (No.3b),
2V Z 7 (No.36), I+r<— (No.37, HiE (No.
38) MoDAF 11 4H (No. 28 ~ 38) BLU LiLo /I —
TIZA SR 4 B EZ DMl « HifE (No. 39 ~42) &L
TH-7. ZOHD No. 39 BHIKTH K LT v LF &
PEBOLMEE RKRHEET, COHEMADAIABINLE
ShfcENTH B, HAREBLELITOWT LA 5 £ D
BAEREIADIE AR L THT » 72, BUD BB BB L U%Z
NZNDREMAEZEZE — 14 IR L

BB oncT— 5 THEIOEEiE LY, B
MOKBEENIJERT R v & — IR L TiT - 72, R L7
077 Lk MAP Td 5.

X—13 AEERBOMAICHEE U 7R O RIE & AR ML

No. AL I ST ZHHC| No. AR T I SES AT RIH
1 mEY<Fr HA BRI 64 23 Cd (B) AV F=vy v 20
2 REAY<F v HA REAIL 28 24 Ca HE A 6
3 RKaov<F«+ HA K41 28 25  Cy E b 7
4 fEhvy<F v HA 4 b 15 41 26 Kor (A) AR 12
5 @EHVv<F v HA @A 56 27  Kor (B) I 5
6 WEMEK HA B 58
T ZEALR HA =@ 45 28 Al F2 e N 26
8  MEILER HA fEFHE 27 29 Aj AV ERRYT YT 8
9 BEAER HA B 54 30 Ak AR F=v) v 41
10 TRk HA ZER 56 31  Boh 2L—v7 35
11 R HA RUERIE 81 32  Shan N b F L 11
12 BIRLER HA BRI 13 33 Inp (A) PN 22
13 FIRLER HA FREE 54 34 Inp (B) 4K 20
14 EATER HA @ 82 35  PKs RNUTSF 4 20
15 FERAESR HA 4 b 15 67 36  SRL ZY 5 A 28
16 Bk HA 46 37  BuM Iy — 5
17 BREBAR HA BB 48 38 BE YvFr BB 17
18 Ck HE LA 51
19 Cp E #HTA 21 39 T yuHL R RS T I R 20
20 Cm E LA 22 40 IrN 145 19
21 Cn W LA 43 41  MC a—HH 2z 14
22 Cd (A) AR F=vy v 30 42 TNWIURF— TAVT 5

No. 1 ~27: HEF (var. sinensis).
No. 28~38 : 7 w % LFE (var. assamica).

No. 39~42 : 7 v % LMFE (var. sinensis& var. assamica®HEFE).
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[7 v 4 LFE] (var. assamica)

Al 26 8 12 16 3.927+0. 57

Ak 212 12 66 80 54 10 3.88=+0.77

IND 69 3 27 28 11 3.68=*0. 68

Pxks 194 8 86 75 25 3.61=%0. 68

SRL 44 1 15 20 7 3.8210. 64

Boh 13 6 6 1 2.62710.57

Shan 14 7 4 2 1 2.7910.79

Bum 7 5 1 1 3.4310. 61

BEY<F v 88 3 42 34 8 1 3.57=%0. 65

[ EFE] (var. sinensis)

Cd 215 25 135 47 8 6.18+0. 50

Cn 103 6 62 33 2 6.30*0. 51

Cp 27 2 10 14 1 6.51*0. 61

Cm 34 20 12 2 6.47=+0. 55

Ck 60 9 20 28 3 6.41=20. 70

Ca 7 2 5 6. 7110. 41

Cy 8 2 4 2 6.00=£0. 50

Kor 23 23 7.00=£0.00

H AR 1,033 35 311 582 105 6. 7310. 51

HAY<F + 110 1 23 81 5 6.8210. 34
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IRN 31 4 18 8 1 5.19+1.59
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AXC 27 6 11 10 5.15*0. 63

A XN 66 11 33 22 5.17*0. 56
(AXN) XA 62 5 51 6 5.02=+0. 19
(AXN) XN 137 53 73 7 5.61=%0. 56

M ERTEDRESR 2 5 M55, 3 559, 4 ;P9 550, 65 v, T 0, 8 ; ki
A (7 v ¥ LM, var. assamica), C CGEAW[EFE, var. sinensis), N (HALENKFE, var. sinensis).
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