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Abstract

The varieties used in this research were Cymbidium LCS-2 with verge line pattern and Cymbidium
LCS-1. Chlorophyll contents and chloroplast ultrastructure were researched. The results showed
that: (1) The chlorophyll contents in LCS-2 is lower than that in LCS-1. But the ratio of chloro-
phyll-a to chlorophyll-b of LCS-2 was higher than that of LCS-1. (2) There was a fewer chloroplasts
with abnormal shape in LCS-2 cells, in which there were no thylakoids or starch grains, but many
osmiophil globules, the membrane of the chloroplast had disjointed. (3) There were more regular
chloroplasts in cells of LCS-1, with more and bigger starch grains but fewer osmiophil globules.
Grana lamella could be seen clearly too. The results can provide evidence for variety breeding for
Cymbidium with verge line pattern lives.
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1. 518

8, ZRZEEY, TN s SEMEIX, R ZEAEZ . HZRE A EH IR G
B ORI BRSO AN S BB R[] 25 T b [ 22 2RO L e R B AR A, T
TR, W ATHERTERAEEZL S RTEWARS. ik, GRS T LB s
#y, BASCOKKRER2] [8]. FoK[4]. WE[5]. mB[6]. DNE[TIEAFRAT T . IHFUREL, AR
PRI 2R TS BB A S B A R W B 7 5, (HL I SRR G5 M R AR W R AR, R P9 A 4 A 1
MEMRERGR AR, HRHH D, EREREALEREUD, BRI SRAIR 7 R T 2R
ARk, AU ERR S R B AFE W R kPG, 2R H g, AR AR . TR SR dm i 22 5
AL PR K22 5 TR 22 T R AN FL 2 S AT IS W 0 A, 45 R BOR R ST 5 AH Z 22 5 R A e
R A 40 P 45 ) 47 28 5 [8] o 5 5% 25 ) 0 Co0-y S e i A0 38 o [ 22 R S ARUIR 25, R AL T AR VR [9] o
(ER ILARIE 4155 V5 AR IRAT 1Y) 22 S A S - 8 T PR I S 35 5 B % S SOl Frle 2 4 PR AR SR 9
AHFFUAE LCS-1 ToPE BA AR AL At b, RPHOIRZR AT MO R BE A T B i 1] [
REE TR, A TR B AORDIRZERE, ST SL T AR MR R &R, B AT, RS
H T A RS LCS-2 [10]. S ZEMAE; TR, HrZ R Uit . LCS-2 [Jgksm &t
B, MR ERME, BiRHEOR, — B R 250 RFEING, BAR RS ZE TN E,
CABEAPRLHEAT I 23K 2 B M SR S MBI 7T, DU D4R 7R X — i 5 SRR AR - € S AR AL B4 1 B
WA

2. M 55%
2.1, iR BB

WIGHT AR LCS-1 J LCS-2 (] 1), LCS-2 /&1 LCS-1 @il 4 455 77 R 75 5 3R AF 1 v 8 b4
Bl 13234 MS + 6-BA 0.5 mg/L + NAA 0.2 mg/L + AC 0.3%. 553255 pH 6.0 11 K1 3508 i 22°C~25C.,
WA B FR U 18°C /Ay JeHE AW 14 hid, SEREEETE 2000 Ix. B2 180 K Ja HUMRLHEATHaAa Il E . Ak
EH VY148 gl B 22 e ) Z 7 FE BT it
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Figure 1. LCS-1 and LCS-2 with verge line pattern leaves
1. 3R LCS-1 5RBFTHMK LCS-2

22. HERMIEAE MRIEHNZE

SRR ESE LM77, 4 5IE LCS-1 1 LCS-2 MR ZE 5 Wit it SRz 2 b=
w, JFsER. W3 IRER.

2.3. HE&EBREW

T E BRI RERT, 2 2K B IR 2 mm x 2 mm BN, SRS 2% 1 T EEHEAT RTE T, ZEUK
IR, RIS, B 1%0 DY SEAEREEATIE e, PRI, R R I 2 3 1Y) 2 AR R K
2 18 Epo n812 (AL /7 LI E3RAI[12], SEAEREMIBIE, REEHTRMMES . HEED Y N, &
T 1 R A R AU e €1, 7E JEM-1200EX 70555 5 v 485 T IR S A1 I o

3. ZRED
3.1 HEZSEMXPE MNESE

M LA BAEH, LCS-1 Fl LCS-2 FEMVIRZEAM (k& &7 A BRI ZH . Wittt m & &
M RKE, LCS-2 M A4t & a H 4 R b 4R a+ b &85 9 LCS-1 1) 16.71%.15.86%- 16.49%,
LCS-2 HRARZEMIMF4E R av ME4RE by M4EEK a+ b 5% LCS-1 119 3.54%. 4.18%- 3.77%. HHUILAT
UL, MEERESEM T & LCS-2 MEZERIEL —.

M4 E alb KFE, LCS-2 i AR ZE 7070l xS B 105.17%- 85.47%. 5 H7E LCS-2 fRARZE S
R AR R, HHERER b SRR, AR R a SRR, O LCS-2 (5 —HFiE.

ML MRS EE, LCS-2 HURZEMM KT LCS-1, {HKEHE b R/M L RIER BN LCS-2 i
Fr RIRELIR ZE R AH X8 5 5 43 998 LCS-1 ) 125.95% 1 138.76%. FH I ] ., KA S N ZAIXS & B /2 LCS-2
[IEE 3 NRFIE .

3.2. HE&EBME

TEIZE S HLBE FALEE LCS-1 [ LCS-2 MR TS LU AE A B (1) 7 A KB, LCS-2 #IX 5 LCS-1 A
FHWRMZERN. 15 LCS-1 M, ek R « )\ WiBE A T Wi, Haiiimid,
ARG ERE, BERIE, HRL R BT SRR Y . RIS RTE . RS RS, R
YA BRI K SR L B 2 B E AR o« AE LCS-2 1, SRRV SR EE > A, (H ISR TR AR
FFATEI,  HEAS ISRk 5 2 P I BEIDIRZE M, SR M P B AR A, IR RN MR R A . TR
WAEAERTER N, TR JE, TolEk R (5 2).
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Figure 2. Electron micrograph of chloroplast ultra- structures of the mutant and the control. 1-a and 1-b: LCS-1 leaves; 2-a
and 2-b: LCS-2 with verge line pattern. CW: cell wall, Chl: chloroplast, S: starch grain, M: mitochondria, O: plastoglobulus

& 2. HEFFBMEM. 1-a F11-b: LCS-1 HFFBINLEMWE; 2-a 1 2-b: LCS-2 HF{FBHLEHNE, CW: A
BEEE, Chl: MHERIE, S: JEMAL, M: ZRRifk, O: Fiff/NBR(FESHRE)

Table 1. The content of chlorophyll and carotenoids in LCS-1 and LCS-2
# LLCS-15LCS2MHRRRLEPE MNREEE

w W w w w w
FMtype (H4EZFachla) (H4EZEbchlb) (H4Ea+b  (H&F achla)w RIS M & (EHAE MK caro)/
/(mg-g™) /(mg-g™) chla+b)(mgg™) (H4Z bchlb) carotenoids)/(mg-g™)  w (%4 chl)
LCS-1 M}y 8580+0.0034  3.058+0.001 11.641 2.807 3.048 +0.008 0.262
LCS-2 M/ 1.434+0.018  0.485+0.009 1.920 2.952 0.631 +0.019 0.330

4. VWHig

43 256 B 2 110 TP MR LD P A A LR I — R R A, I FT R 2 RE R S 8. H AT
T VF 2 R I 2 B e AR I S bt 2, 45 B AR, TR0 22 MR 50 X 22 Ja8 A
RSB I . ARFCERY, MBS BN S G REIBLR—BU, R AR G
SEY BT X, BT EMIER, o A R3], Tk R SR,
KW NE I, SRR B A [14]. ARBh, LCS-2 MM EIRAD, KA K S EAIN &
B, RIS AR

VL HHFIRIE Bk, KB R 2 5 T H-GHA R B 1R F15]. ARFR AT LCS-2 i,
I A TV R LB 5 A (R SR AT AR A9 R, e/ S 2 R 3 P B LIRS 0, O g e
fRfd, RN R RO . B A E IR, R, TCRRRL. MBS R
B[4 S TT A5 TR 5 2 P A A ) JEL PR 2 — o T (0 G0 A R A R JE R B A O T IR
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