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Abstract

During the 2015-2016 period, by means of cultivating seedling using the seeds of self-pollination
of turmeric (Curcuma longa L.), in Xishuangbanna tropical botanical Garden (XTBG) of Chinese
Academy of Sciences (CAS), the phenotypic characteristics of the self-progenies of the turmeric
had been systematically observed. Observation shows that in turmeric progenies, five kinds of
idiotypes appeared. They can be divided into arrow-shaped leaf, boat-shaped leaf, bamboo-leafed,
willow-shaped leaf, oar-shaped leaf in accordance with differences of leaf shape. The results can
provide excellent germplasm resources for high oil varieties of turmeric cultivation.
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%, J&TZEFH(Zingiberaceae)Z: ik J&(Curcuma L) Z AR AR Y. b EMAESH G, SRkiER
AR 4:(Curcuma wenyujin). 1184 (Curcuma sichuanensis) F1EEFE A (Curcuma kuangsiensis)Zs #1832
HEEY)

o B EREZMEMRE I RIME. EEPR L, EIEZEE(Curcuma longa L.)/2& i3 (1) 245 H
VEW). ENFE SRt S i K22 B A P= Rl 2 3, 2012~2013 AF4F 8 22 BERPAE AU 194,330 AW, 7=&
1% 996,690 Wi . /15 B FE R B8 UIBK AR B2 3 (3, BB A A 7 o [ e fr FH S22 3 3 it H A B Y 80%
T B EERT B IR PR 2= i B, 22 5 R B A8 25 /0 AT I8 i 21 4000 AR AT S R BOREERIEGLRL, FEN
FRHRR A SE AR B U R R AR EEM AR, R T R . 2R ek R E e
SRR, JfRess TR AREN, &4 BAHZAENZmITRAEGE L, A2 TR #,
FACII, TEBRICTTIPIK. R W, . BURITIREE, JFRtE e . £2HE, 2RS4 E
BB, R—MiiR. PraEiil, wHRIGITIRE, G IS RS B ks, B
fi] W A7 1k I YRR 1T 51 Ao BRI A R . IARIR 25 FLUE R, R & 2 R4 SR . 2R
FIREU LR EE R, HA P L (Antioxidant activity). $T4 (Anti-inflammatory activity). i
(Anti-tumour activity). T (Antimicrobial activity). #i#¥#%(Antivenom activity). $1 34552 (Anti-HIV)
O], AEH E 2582005 FR)H I E 2 E h ARM GE SR E A PUR L . B sy, FROR(ZE
W) AR 2107 BB S, S & i . BRKR A R B S, AleEEEYUR) B shéiair &
L, MOREIKIR . R, PR, BN AR, BUEIRIR[2]. TAE PR IS TTRE T 228 ORI
(hepatopropective) F17E Y7 Co L E 2205 S 15 W T8 s 008 FH s o b T H B AR 7= FH L AP A2 se b B 1), (R
B il T BN 24 P AR R PR A I 1 DU BT T I H R, A 22 AR R e TR R i)

ORI A P B H AT B A AR B AR . Rl (essential oil) & 22 55 22 25 1 K a5 B 11
4 . Bt (tuberous roots)H [E 24 it EFRZ N “HlG ", R AT R EEKIASE s R (rhizomes) BiFr Hy “ 3K
AR”, RIFPRZHRMTLEEME. BISXHRH, ENSMECME T V24 B w R e G
FhCAE, e BRI =A5AR[3]. H i T2 WAH, B Al A SR FH 10 32 58 5 A 2
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R AR A B [A] IEE . RZE. Ahrhy 2R, AIERARAME IR SR R[A]-[11] k. RATE RE
ST, BIEEHTC12]. DY) [A31AN P14 R B LA Z 30 e BB i ASHIE 708 R F 2 58 1%
EAHRITTE, B TR S R AR A, TR D VR T i 7 2 B (0 SR A R B B

2. RIS
2.1 REMTFRIE

2015 4£ 5 [, {EPURURINE Y el 22 3 P BT SR ORAEIX N, UOR BRSO R, WL 1. RSk
T e A2 B30 R SRS A VB 1~ 35 L

2.2. ERFMFAE

MEEBHIR PR RIF T2 T 20 REVGE M. WA B T8, L0 AUE T4 B2
WAL b, R BEBRERRIRGR KR 5 H 25 B E THRMTHBERK. BRIl 7 K. Frmiks,
e B e R AV AR P TT 8N, AR5 TR i ORI, R 2 RBK 1K, Bk
AR B AT R RSOl . R E 2 D5, N7 S WA IR 75%~80%, ZRMELE o R EN
80%~85%.

23 WEABIERETR/KEEE

PRBARA: @ ML RGN ER I 2R E . AU, A RIE G A E . Ak R, SR
BRI & Bl sk ARt .

TEARHE: WS LIFAG, BFE 3 K, XL 1k, SR EYmikm . o/l
B2 1R RV RIE HFRiC . FEFR T RO E K (leaf length). I 3E (leaf width). IH-4% 4 (petiole length) .

WOEASFHE: BRI A RZHBAR . RAAFIHEZ T, RILaAa BEARAN, R
B, RS, BIRERE A, ERERAXEMS PN, HE, JFRH RO e T,
03 A5 TR S MR A b 258 -

AR N B SR AFEIRZE . HURFIAURSE, A HZHNER 1k, FEREHL LA
JERIF, ARZFEEES. KAFEH .
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A SPSS 13.0 ZEit it AT 25 BE MRS . SEAMAREZE T, W Z R RIS 1Es
22 S REAT ARG, HEWTRER AL BRSSP IR PR R
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3.1 EHBEXRARPHFHFLMGEEK

4y R R R R AR, Tl RALRE . 6~7 RIGH BB, &, MWHLdi i — 4
W, FIRRAIFVIOTE, &5 2 IR RS . SRS SRER, MR A AR
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PR AE R B2 RE S, ([EIHRER, RATERMBUR. BRILZ AL, B PR F ML, tho el vr
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inflorescence

Figure 1. Turmeric capsule and seeds of self-fertilization
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Figure 2. Seed germination and seedling growth of the self-progenies of turmeric. (1) Shooting
growing roots from seed; (2) The seedling in different stages of growing

E2 ZREXERMFOBELSHEEK.(1) MTFHAFMMRBEEMEKEK; Q) &
TAELEMEREShE

Table 1. The growth of seedling of the turmeric inbred progenies
# 1 ERAXERIEENEKE

TEBRZEEL Plant type AT Seedling & Clonal seedling

H#H Date B Hs (cm) 7R Cs (cm) B Hc (cm) 5EIE Cc (cm)
20161011 17.42 22.75 45.92 39.00
20160920 14.50 15.05 37.73 33.45
20160905 9.95 12.05 29.75 29.67
20160829 7.59 9.18 24.35 25.58
20160811 3.99 6.21 9.22 11.25
20160616 0.70

20160615 0.50
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grfe, MEAREEH TFHAERKEMN 05 em; #HAE24MH, AXWAEKEME 40 cm, HRGWEER 1/2;
HI3AMAHL AN, ABAKESHIEE 10.0cm 1 17.5cm, H 5B, 908w EK (OIS
JEE RN ) A2 v B 1) 112
32. ZEHBXRERPIPHFRTR

LW AP BRI AR 0L 3. Mg (K 3)F# M, AR BT BB AR R,
FRYE R FE B ARk, w438 5 AR, BRI M1 3a). ARFEM-(1E 3b). P (1& 3c). Mim e

(11 3d) R 3e).
MG ZEAF (R ) 3, PR 238 AR AP BB (LI 4-(1). — 5T, WimnTdfm:

Figure 3. Variation in plant types of the self-progenies of turmeric

3. EREXRFEREERERNEL

Figure 4. Variation in leaf-shaped types and Micro morphology for the leaf surfaces of the
self-progenies of turmeric. a. arrow-shaped leaf; b. boat-shaped leaf; c. bamboo-leafed; d. wil-
low-shaped leaf; e. oar-shaped leaf; ck. clonal seedling. (1) leaf-shaped variation; (2) changes
in leaf of venation; (3) changes in leaf of cuticle cell and stomata density; (4) changes in leaf of
somatic morphology
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TE(E 4-(1b)) 7T (18] 4-(1c))s 24T, B dE i (1 4-(1a)) M T2 (15] 4-(1d)) F et B (K 4-(Le)).
F R RBUFFAE AT T

FHRIRRE: MR, ZEE0, HREKSG O, BHEZ48), M AEE, A LR
SR, AR . TR R, Bk S X ANBARTE . ERTEAHIAIHES; MRS HE AL, B 6.5 1T .

MR- (BRI ORI AR B PR a5, ZEFFRA(h, M ek, AT BRI EEROR, R T B o
FHKEHL, 2 OSA)TEAML(14) Sk AR (). ERKE 0 BRI P HES(7), 2 5dn i K 56 55
BE, DHEKHUR.

AR (BRET ) OARAE . RERRE R b, ERRaE. AT K. 80E, £EE28).
T, PIA = MIBAEa40i 14; A BRI (12) = M4k .

MR REAE: MR A mdk, UFORMEMR . AR, R EmK. A ffm. o
KRGO, BEZ(36), TIKEA, M IKAH I YSLR(10) K FAHBTTRL(HE ). BRI 56 P51 9k
RGuM, R REFIEA D B URANA(4) . AR AT A DI, H ) 28 ek R A

RMBIFIRHE: MbkER, ZEFSE, KM, KR EWR), R 2Rt Bk
(9). W H R, FUNZEHME, BERRA M) HS MR A ARG il 2 T4 AE £

33 ERAXFERPTFRARBEERHELR

FEHE AT SR AR [ 35 DR R 2 R A B L2 2 RN 5. FERRAL R/ B, S QYRR DN, A
2 (9.1 em)dRg/ly, M SEE (2.3 em) S B ERIAHSL, S e BRI R R . A
R A B2 (1.9 em), I (36.0 em) ALk T3 it B it (45.0 em), i KT AR =A KA . fidnt A
PR, AT EE K (2.2 om) AL 95 (4.0 cm).

FEM R OB b, SRR 4-2) RIS [F) R 2R 200 (5 ER R - Jik = k402 9 i, SRIMERHRSI . (H 32k
IR HIEE B, BRI R A (R ) R B AN IR], BRES AT ANIE o 7 TR RN TR R A SR 2R ) ) R
PRI R 00 K I EEAR L, ARS8 T AT R SRAY, TR R IS . AR KR b, ) S et
FREEARE R, R K ik K

K K Bk AR RIS T A, o T = E AR AR R R A . K
B, M2 228 H A A L — M R A (R 4-2), AT, RKITREZ(36). Fith LU |
I Jk Jik SRASOR, SFLBE AR5 /N (48), T 2 4l 2 iR, KT 4H A S50 b B 9 SR At i 2y 2
T Ak

RS R — AN SRR R AL, HEIKECONTEMNT, 9B 2 (48), RFLHER(68), i EAK %
TP (Z L) BHE, SR K%, BB RZ AP, [, B9 E N =/ARAiE
B

ML, R R/NRSEA, R B ST AR, R0 2 F48), AL WEER(78), HKIE
ik & LR MR E R LE 2T A2, (AHEFIARE, S0 K S i AR

TrEEAIE I, yrhla A, =2 KR RIS EE AL . —H BB 28
116, SFLEI> By 58 K1 90. FEA HURATH I B S, A TR AL R AL T # s T
FEE APUEAMA R LRI T, BT T .

3.4. EREXFRPTRELEEBEGE RR)FE

RIEM R LA 6) KB, 2 AP A B R (BN, Br Bt EARRM B ZR4t, fEith
TER R AT AR IR B R . i 6 WL, ALK 6a)IRZTRI S5 R A H 2 L
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Table 2. Determination of phenotypic characters of the turmeric inbred progenies
2. ZRAXBRTEEFEZMREMERANE

Egit| T = RS A% w38 /AR B/ AR
Phenotypes PH LL LP LW LL/LP LW/LP

HimF 24 arrow-shaped leaf 13.5 9.1 2.0 23 47 1.2
k-7 boat-shaped leaf 14.8 10.8 24 3.0 45 1.3
77 A Bamboo-leafed leaf 20.0 13.0 19 2.9 6.7 15
w74 willow-shaped leaf 36.0 17.9 5.0 2.3 3.8 0.6
J& A oar-shaped leaf 45.0 212 3.2 4.0 6.7 1.3
i BE 1 Clonal seedling 78.0 34.8 7.0 6.8 5.3 1.0
FLA M Zedoaryplants 85.0 62.6 22.0 10.3 2.8 05
FPE T Turmeric plants 88.0 47.0 124 10.2 4.7 1.1

707 mlL1 wLL2 LL3 “LL4 =LL5 =LL6

m|P1 w|P2 =[P3 =wLP4 w=|P5 =LP6
60 1 "LW1 = LW2 = LW3 " LW4 = LW5 = LW6
50 A
40 -
?E*ﬂ?ﬁ((:m)go ]
index value

1Z:JJ_|:1| ’ d | - | Illlu 1,‘ il I,u(l:lm IIMﬂI ‘

JY LY ZY CY cly
i Fh S B strain types

JH

Figure 5. The trends in the characteristic character of different phenotypic plants with the
number of leaves of the turmeric inbred progenies. LL: leaf length, LP: leaf petiole, LW: leaf
width. JY: arrow-shaped leaf; LY: willow-shaped leaf; ZY: bamboo-leafed; CY: boat-shaped
leaf; CJY: oar-shaped leaf; CL.: clonal seedling; EZ: Zodoary (Curcuma zedoaria Roscoe); JH:
Turmeric (Curcuma longa L.)

5. FNREIFREM FHUEIE SH A FHER AR TS LL-AHK, LP-AH4R, LW-R3E. JY-
Bz LY-HIMHS; ZY-P0HH; CY-RRMAS; CIV-RRERMAZ; CL-%MEH; EZ-HK;
JH-EH

Y
)
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Figure 6. The characteristic character of different genotypic plants of the turmeric inbred
progenies
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I8 LA ZE R T BRI A 0. KIALLK, TOIRE e 4, 2508 F[13] [14])LF
HE IS S FRAMEAR RS B M) . B IR ARIE R DR SR, R EATE TR AN R A A RS S [ Rk [
R, SIALE T IX 2 S Bl i AN P R RE IR AR R, R AE P AW B 37 &R0 [15] [16] [17], CAZEFROL B =7
AHFTE, FIF B EA AN T ZROHEREEE, R E) ' LA — S, NERENAEER
e

5O Z0 A TR, ANBFFAIH] 022 R R R AL, B T RARE R AN, B R PR (4555)
PRk, MR ZE(FEAR) XTI o BT X IA b PR 25 LU A8 R TA T B /0 1 1) R, 36 43 218 AR ) Hh Bkt
o R BLAT 2 B Rl U RIS

TSI E , A FE 6] R 7 28 R 25 (R A 1 77 540 1) 9 5.8%FH 1.8%, i 25 rh 22 3 3k 2.8%,
eI A A (1.5%) BLAE R T 32 B A A 3 T R (4 SIS AE 5 SUHGE), BRITE B 25 R R 245 K b
B RUFHIHT 5.

E&UH

X AR5 4 (No. 31270704), “+— « 1.7 BB 5 H (No. 2007BAD32B0202) . <)Mk
BHER R “ZB MR O] ” L.
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