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EHIEARRESAREKRNIEET

eRE HER BREXT

(WL TR AP TR M 310018)

BE ARMARREFBARAEATIAREA A ZF XA oG Rid %, @d A0 AR H G LR
MARRERATTRT., ERAN: FEARAEASNIEHRAMS +6-BA 1.0 mg/L + NAAO.2
mg/L+ EAE3% + 3585 5.0 ¢/L Ao B R £ 5325 & (172 MS +IBA 0. 03 mg/L + NAA 0.01
mg/L+ B3 5% + 35855.0 g/L+ACO0.3 g/L) Ldhig I8 SAEHEHK A 1:6.23,3 %3 A
B ENFH HAZKO0 88cm, FAAS AR EGHRERAN . A F AR HABGNAE

A, F A A8F= & A 700 umol + photons/s -

m*;3 At R et L AMALEE ARG RIAAEL,

EFMrERAR, AMMEFTG I AERERT, A2 5 (M)W ALLSRERTERF,
et 2 F(R2) BN T HRBR, BLONMAGTE RARRER N L2 BhZE &1
T, ERNFFHEBRARPZE ] FOXIHE RFHLR L F T E L 100kg,

XA =-r¥E KREH FE
HESHS Q813.1

Z=M2£E [ Pinellia ternata ( Thunb. ) Breit. | 5 K&
B (Araceae) 2 H G ZF LAY, RERE—F4
B, ARZEAL, B RIBACER, B R IX , 1
FERAE ST . AR K E KA 3 SRR A%
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BAEOAT. Hibt, B AREFSAREYEARET
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ERENHE, ARHERZENETAREEN S
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(kIR 2 ) , Bk B (oM B o 20) Fngi et 29 (Bt
)3 Fho ARMEE R LG EBARE = &R
THEE—EMER, MR EENAYRERRE T
MR B EE S R R R R R
BT,

W55 1E B 3 2 ( photosynthetic rate ) J& 4 &
KEMYOCEEHEI RN RHEHRAK - EE
B EVDE S BST, SHE S E Yot RE R R
FEEENEX, AR XA NEHE HEREAS
B GO ARG IR 3 FAR M B =H2E R K
BRER B AT TS, B A S XL R R
BRIEATHER , DA A R 2 3 = o2 B0 AR 35 SR A
R AR AR5
1 #EFRE%

1.1 R

REAEHUE R | R EFE THITIE TR
REYTREPIRTLSRE, NhESERELEERR
Bk 7 ( Peach leaf P. ternata) B &Y ( Willow leaf P.

ternata) U % (cordate P. ternata) —HE B K 3 #%h K&
PEE = F(GS,Z)) Bitk(E 1) , BRTELHEF
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SHE % SR EGUERE S IE R bR ; >

2.5.2 FEAGB=Z4FF Fv/Fm b Fv/Fm
HIRIH: H A R TR R SR R TR ™ o R
BI=HE Fv/Fm () OEGER IR 3 .3 Bl R AL =
MR RS R T AR A AWM S, Lk R
WER R T ROCR B, X SR SRk B HA B
B A 3R SRR N TS 3 R B A5 R AR IE
#3 AREHB=MH3}E Fv/Fm L&
Table 3 The comparison of Fv/Fm among three

leaf-types P. ternata

INDEX Fv/Fm(X +SE ) No Std. eviation Sig0.05 P-value

L 0.7711 £0.0076 6  0.01853 a 0.048977
T 0.7913 £0.0047 6  0.01146 b
X 0.7847 £0.0047 9  0.01162 ab

L. Willow leaf P. ternata; T: Peach leaf P. ternata; X ; Cordate P.

ternata

2.5.3 AEABTAEABZ L Er f 8y qP gN
Ao NPQ By LB G2 E K (qP) R T HYL &1
PERY AR ; JE ALK (NPQ, qN) I T AH P04
FCEE I RE ST, Rt R RE S o i S
Fs <3 Fpot B = -2k B ok 622 K (oP) BEE
JEIR A K AR R B T B B AR AL e R K
(NPQ .qN) #RRBL I B 1y b IH#a . BARIEIEE /D
F 250 wmolphotons/s - m”> A} ,3 FAR[EIA 2 = -2 F
FH NPQ 1 gN W Z R A B &, HOLB K F
m' B, ZHZHRIME BF LS,
Bk 6635 1T 650 wmolphotons/s - m’ A 2 5 3
KHEBE IR, Ak it A0 2 B 3% K B A X 8/
MERAT LR sk B AL M B M A e e e TE
CL A R S =B o O =K% 5 Y 27N 0] 4
Ty R TR AL R

300 wmolphotons/s -

o 0.7 1007
s 1O 2 =
0.6
0.8 .75+
0.5
0.6 0.4
0.504
0.4 0.3
0.2
0.2 ¢ 0.25
0.1
0.0
T ¥ T 1 0.0 kd T T Y j“'lx‘ k4 T ¥ 1 ¥
0 250 500 750 10000 O 250 500 750 10000 O 250 500 750 1000
PAR PAR PAR

(e mol * photons/s * m?)

(v mol « photons/s « m?)

(prmol + photons/s « m®)

5 ZHFEEMHREREMNAUFER(P) FIERAFE K (gN NPQ) 33 3¢ 58 i M K2
Fig. 5 Light response of gP, gN and NPQ in different leaf-types of P. ternata( Thuub. ) Breit
L:Willow leaf P. ternata ;T : Peach leaf P. ternata; X ; Cordate P. ternata

L.—0O—

254 AEABTAEAGRA =L ELEAARE
[Y(ID) Iyt AR =2k B 6 SR Y
(ID) T 33658 By B 2R B A KRB (B 6) . = E
B RE A FI B3R B 6 38 Y 18 2 9 A1, AS (] - 8
SRR AR R RAEREER, W
T W A BE SR, B -2 BT [ ) B 548 5 7E 4R )
R, ARk R B W R RE R AR B, DR K
Z Wt B R AR
2.6 AREMBE=M3EHaK=BALR

KRV SPSS 115 R BAbk = R T 22 S 1,

Ti(—x—

X:—V—

LERWER 4, AR =HEEF-EERRBEESR,
FE BB B ARk 2k B ik 0. 623g, Mt B K
2, DM E K,
F4 FARAHB=HIBEKTRHOZRELR
Table 4 The variance analysis the individual tuber yield
among 3 different leaf-types P. ternata

INDEX X +SE SS a =0.05
T 0.623 £0.0238 0. 068703 a
L 0.599 +£0.0238 0. 068044 ab
X 0.294 +£0.0121 0.018392 b

L. Willow leaf P.ternata;T:Peach leaf P. ternata ;X ;Cordate P. ternata
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E6 REME =38 LaE R AL R A
Fig.6 Light response of photosynthetic efficiency
in different leaf-types of P. ternata
L. Willow leaf P. ternata;T:Peach leaf P. ternata;

X Cordate P. ternata

2.7 NAMMERBHKISEXSEEZRUILE
AAEEERHEYALABEIREENSHZ
—, RBHEYIF L CO, MIREST . AR SO A Btk 5 A
1A E ARG 1200pmol + photons/s + m* T ¥4
EE TR E, F SPSS11. 5 B4 3647 2 R v o A,
Tukey’ s Multiple Comparison Test k4T £ B H &, 4
RAFS, FABKRZEIFEERBENESR, U T2 &
B, GSKZ,L1 & fi;3 skt Btk G A Z W #E
ERBEER OHEHE X1 X2 F X3 RHIHEE LL,
L6 1 L2 ZHEHFEERBEER
£5 FRA=HIRAHEERHFEGERERMELR
Table 5 The variance analysis of the net photosynthetic
rate of the different superior P. ternata

be S ey BEKFE
® % (X+SE) 0.05 0.01
V) 7.06917 0. 24798 a A
GS 5.5875 +0. 19844 b B
X2 5.335 £0. 36629 be B
12 5.16667 +0. 45792 be B
X1 4.68778 £0. 41898 ed BC
TI10 4.08667 £0.26214 de " D
VAl 3.885 £0.36591 e CD
X3 2.87091 +0. 18669 f EF
T4 2.80083 0. 13121 f F
L6 2.64167 £ 0. 30667 f F
L1 2.40111 +0. 1549 f F

2.8 NNMIR=MHERERKTROERESH

Jil spss 11.5 BRAEXF 11 A B BABR B B bR 7= B it
TEFHUIN GRAE 6, AR BKRE™BREFERD
F¥E5 o R DUCAN B:xf 11 /ME R S5k bk 2
AT (R T) o RIEEF KT LRI BE
WMEBEELRNS A, PUSHEE T2 (AR BR
B, L2 KZo DR R o 53 Bk B L
¥5, EZRARE 3 Bk L ENAKTRERRE
.3 bR E Ak E R MG EREEEF

®6 FR=HIBRAAGTRNHEREILR

Table 6 The variance analysis of the individual

yield of the superior P. ternata

EERE SS df MS F P-value
A 11.16908 10 1.116908 35.3918 2.52E-52
HH 16.03166 508 0.031558
Bt 27.20074 518

R7T FEZMERAk"RESET
Table 7 The variance analysis of the single tuber weight
of the eleven superior P. ternata

R2EKF0.01

&5

1 2 3 4 5
X2 0.2903
X3 0.2946
X1 0.2959
Z]  0.3612  0.3612
Ti0 0.4621  0.4621
L1 0.5475  0.5475
T4 0.5937
GS 0.5978
L6 0.6084
12 0. 6540
T2 0.7826
Sig. .161 .028 .063 .036 1.000
3 4 #

SMEER-MESELETEY E2RE
HEE S, MY EERE L EEUTHEERAN
X, XFP R ERMR A, GRS RN R R
BB R A SRR T A R i 5 7 AR A TR
KRER

AFFFER 3 FOREA S = 0 H A0 A 4 B
PRI BT TRIR /i ARDER T b a E R
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WL R, =tk B — A AU A B AR A, FO
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Mass Production of Pinellia ternate by Tissue Culture and the
Selection for High-yield Individuals

JIN Yin-bing YANG Zong-qi CHEN Ji-shuang
(Institution of Bio-engineering Zhejiang Sci-tech University, Hangzhou 310018, China)

Abstract Using the tissue culture technology to achieve the fast propagation of P. ternata and through the
photosynthetic characters and yield comparison ,two high-yield indivaduals were obtained. The result showed that
the coefficent of propagation can get to 1: 6.23 per generation, through 3 month culture the average diameter of
the in vitro tuber can get 0. 88 cm. P. ternaia was a typical shade -plant, of which LCP was only 700pmol -
photons/s + m>. Photo-inhibition was observed among all the three leaf-types of P. ternata, and the willow leaf
type showed the most obvious photo-inhibition. Both of the light response Pn curve and single tuber weight were
significant different among leaf styles. Result for studying the chlorophyll fluorescence parameters showed that all
the difference of NPQ, qP and gN among three leaf -types of P. ternata were significant and the difference of
potential -photosynthetic productivity among them was significant. The willow leaf style had the strongest light -
tolerance capacity. The individuals of T2 ( peach-leaf type) had the highest Pn and single tuber weight among 11
superior individuals and the individuals of 12 ( willow -leaf type) showed the strongest light -tolerance capacity.
Through 6 month propagation ten thousands in virto tuber of T2 and 12 each were gotten. And after growing in
Wenzhou experimental base for one year, the total gross weight of the high-yield individual tuber get to 100kg
each.

Key words Pinellia ternata (Thunb. ) Breit High -yield Individuals Mass production Photosynthetic

physiological characters Yield comparison
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