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STUDY ON THE PHOTOSYNTHETIC PATHWAY OF CYMBIDIUM
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Abstract The photosynthetic pathway of 10 cultivars of 7 species in Cymbidium were
studied. The results showed that in Cymbidium leaves, the activities of phosphoenolpyruvate
carboxylase (PEPCase) and pyruvate phosphate dikinase (PPDK) were very low, but the
activity of glycolate oxidase was rather high. The glycolate content in the leaves treated
with a-hydroxypyridine methane sulfonate (a-HPMS) was obviously higher than that of
control under the hght Chlorophyll a/b ratios in these cultivars were between 1.24 and
2.69. Photosynthetlc rates of Cymbidium were in the range of 0.96 to 3.33 umol CO, m7s.
All the results confirmed that the investigated Cymbidium plants were C3 plants.
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M, 28 (Cymbidium) MY EEARAEEGEEHMRAK L. BMNEHRZHNAEGEREM
WA BB R R BT, EAEELE R — AN, SRR, AT —B e
JBEY-EANF R 10 DREEF DL IR,

1 MR

el LI ZEHER, EHRHBAE 1-3F40A, EERBELEFTEL(RKY2%
HRH 30% ) #3E, MSHBERIFE 70% UL, SEMMEA—K 1/5 % E /K Hoagland B

EERAIRER BB RE. ERKRMEEN—FELEN A, BUERES 300 gmol ms' )k
BTEAE2 hRAE, 2 g AMA 10 ml FIRMIREEM 2 g AR, EXKBPERIRK. £
BB (100 mmol/L Tricine Z&#P#, pHS8.0, & 10 mmol/L. MgCl,, 2.5 mmol/L DTT, 5% i3
$) ZEMA DTT ZB%E N, 20 min, SRWEKAFRM2 h, £ 4 ZLATEE W EBKE
Beckman J2-MC & #E% % & LAULF 15000 X g B0 20 min, FHHREE Sephadex G-25 &4
LSS T A FEEIE M E,

MEMMNE BRERENER R LEF (PEP carboxylase, EC.4.1.1.31) 7% ¥ 3 Maeba
# Sanwal FEV, FHEERBEELDE (PPDK, EC 2.6.1.2) £ B S shik & pH7.0, HE it
M L, W Hocking A1 Anderson F4 YL EE LI ES, ZBWERE L (ECL.1.3.1) MR EUH
13 A B YE AR 9 Tricine 220 (100 mmol/L, pH8.3), HAWBEHEMFA. HHMER
Baker 1 Tolbert {43 Y66 BE ek, WM 197 13 R A Folin-phenol ¥,

MR ZEBRSENNE ¥ Zelitch B 5 P IRIUMAEL M A 1 ZBEER. TR W)
MR 0.5 g BTREH AR 20% AP 3 min 256, FREFAMBAHZEM KR ERE 2
WK, BRI, REBRIBEMACEARTRRE M HE F 35w ig (Dewex-1-x10) # (10
cmX0.7 cm) , VUASELEERR, FHik Calkin B2 B0zl

HEXEEEMHNE  SLEEEM LI-6200 FH XM ER KN E, SeiH 250
+ 10 gmol m%”, 30+1 T,

2 HREHHE

2.1 ZErHH PEPCase #1 PPDK &4
BHE AR, Frillei=E 10 MRIFF M A 8 PEPCase TEHERMK, HHEEHLRT B
A #40H 3.27 umol CO, mg* H H min', — M # % 1-2 umol CO, mg’ HH min' Z
], PEPCase £ C, MMt EEARIT M 2 —, 75 C, M W H FE O H P M %
100 pmol CO, mg” & min”' KL LY, Wi C, M h R, X—WxssR 5 Edwards Al
Walker!"" g 45 DA R 3047100 8 28 2 A 45 R B — 3y, UM AT B gt 9 2 )8 10 D35 #
Rz C, BB EEY.
. PPDK 2 C, ¥ MIARiCES, 76 C, Y v 3% M 7% 1k 4R 4 sl 8 1 36 #:1Y, Hocking
Anderson BFFT LA T £ 50 C;. C, A1 CAM Hi##9 PPDK 4k, #5#%EW, C,H#¥+ PPDK



%1 MRS ZREYLERENBI 27

ARG, W C, MY B IE M ERFE 15 nmol AMP mg' 19 min” DAk, AL & 1 -+ Fp
2 1EH) PPDK W #7E 6.4 nmol AMP mg” Z& 4 min” LXIF, &5 Hocking fil Anderson fJ 44
w—8. MPPDK FHHMIELRER, ZRMEYERAL C, MY AR,

*1 ZEEMH R PEP #{LEEF PPDKMEY
Table 1 Activities of PEPCase and PPDK in Cymbidium leaves

5 i i PEPCase PPDK
Species Cultivars (umol CO, (nmol AMP
mg! protein min?) mg' protein min™)
#22 C. goeringii #1544 Chihua Longyan 1.58 + 0.08 2.34% 0.02
(Rchb. f.) Rchb. f.
2 C faberi Rolfe HRBEHE2 Yiliang Xiahuilan 0.99+ 0.06 3.24+ 0.18
= C. ensifolium (L.) Sw. 124t 8 Changren Huabai 1.47% 0.07 6.27% 0.18
K~ H Dayibai 2.09% 0.11 565+ 0.21
B2 C. sinense (Andr.) Willd. £ Qihei 1.33+ 0.02 6.39+ 0.33
&M 2 Huizhoumo 1.18% 0.01 577+ 0.02
%R B 2 Hainan Molan 125+ 0.03 3411 0.02
$E2£ C. kanran Makino J"# %2 Guangdong Hanlan 1211 0.05 2.76 = 0.04
#8 C. longibracteatum B #§8)2 Tonghai Jianlan 1.30+ 0.04 2.88+ 0.01
Y. S. Wu et S. C. Chen
KB 2L (R C. eburneum %7 1 Xiangyabai 327+ 0.06 597+ 0.16

var. parishii (Rchb. f) Hook. f.

R2 =ZRHEYHM A ZERECBEENZERHR

Table 2 Glycolate oxidase activity and glycolate accumulation in Cymbidium Leaves

A LRE LEERBE *
PIY R Glycolate oxidase Glycolate accumulation
Species Cultivars activity (umol "g'FW)
(nmol glyoxylate
. mg” protcin min™) H,0 o-HPMS
#22 C. goeringii Mt % Chihua Longyan 2,02+ 0.06 287+ 0.11  3.06+ 0.09
(Rehb. f.) Rchb. f.
= C. faberi Rolfe HHBEE® Yiliang Xiahuilan 1237+ 0.36 380+ 0.17 574+ 0.14
#H22 C. ensifolium (L.) Sw. *A4=1kH Changren Huabai 10.42% 0.15 2.74% 0.13 5.62+ 0.37
K—H Dayibai 16.05+ 0.67 295+ 0.02 4.70% 0.23
2% C. sinense (Andr.) Willd. {2 Qihei 12.32+ 0.87 281+ 0.17 840+ 0.31
» #H & Huizhoumo 18.45+ 0.76 336+ 0.22 822+ 041
¥ 5 8 2% Hainan Molan 16.96+ 0.41 339+ 024 6.94% 029
€2 C. kanran Makino J“# €2 Guangdong Hanlan  17.10% 0.42 399+ 024 694+ 0.26
#8 C. longibracteatum 3@ #4812 Tonghai Jianlan 8.81+ 0.92 331+ 0.15 536% 0.17
Y. S. Wu et S. C. Chen
KE 2 (Z#) C. eburneum % FH Xiangyabai 6.27+ 0.53 409+ 036  7.06% 0.42

var. parishii (Rchb. f) Hook. f.

* K AKEE 10 mmol/L «HPMS 31, 7£ 200 gmol m™s™ IR TFHHL h,
Leaf sections were immersed with water or 10 mmol/L «-HPMS, and illuminated under 200 pmol m’” for 1 h.
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C, ¥ 5 C, M CAM H#HZH 2 —& C, Y RIBIRI TR, ZEREMIRILTHR
WA LR, THRIPREANZEREAL. 2B JEREAEEE(R2) . B
ERRLA, BLX(FEBS) MAKEL (2T H) WZERALEEEEK(HNE
2.02 1 6.27 nmol ZME# mg'EH min'), ME2L, @2 BLAEZHAEFABRRNIER
FALREYE, 7EXF U «-HPMS AAEM -, MIBEAMYMTAHIERHPR(F2), L#
—BiE, RN BEYH A TEEVEN ZERARNER, MFEERREFR, A4
B B, XEZEHEYPRAL C, HYH EERE.

23 ZERHEPHENHERSBIMHER a/b HEL
MFEITR, FFMENZREYTFHHSESESHBR, BENAREEEHRTZE
(1.39 mg g'FW), BERHEZ, %3 400 mg g'FW, EENHHEE a/b HEE 1.2-2.7
ZiE., REBRBRENEEa/b HE—EWBHER. Holden" " EiLE T C, YA C, It
GEabfl, ERNN, CHYUKCHYWEAFREMMNGERabE, RIEERTHHEY
d, ERIENHE, ERERTH C, MY LSRN P SRR iR K a/b E TR

. ROUH RN BB, WEEHEEa/bERE 4229, ZEEYRATHHEY, Hi

HE a/b HRIH C, HYHI R,

3 ZEEPHAHSESRAOHER a/b HILERRSER
Table 3 Chlorophyll content, chlorophyll a/b ratio and photosynthetic rate in Cymbidium leaves

T4 i M-3R &E Chl content  MHG% a/b Y643 % Photo-
Species Cultivars (mg g'IFW) ) Chl a/b synthetic rate
Chl a Chl b Chl a+b  ratio (umol CO, ms™)
#2% C. goeringii #RIE R A Chihua Longyan 1.66+ 0.03 134+ 0.04 4.00% 004 1.24 333 0.10
(Rechb. f.) Rchb. f.
H = C. faberi Rolfe T B E X2 Yiliang Xiahuilan 1.68+ 0.05 0.87+ 004 255+ 004 1.93 197+ 0.05 -
B2 C. ensifolium (L) Sw. +{24L[ Changren Huabai 2.03% 0.03 0.82+ 003 2385% 0.03 248 292+ 0.13
K—H Dayibai 192+ 002 078+ 001 270+ 0.03 246 3.05+ 0.11
&= C. sinense (Andr.) 1> & Qihei 1.83+ 003 0.70+ 0.03 2.53x 0.03 2.61 1.84% 0.14
willd. # M & Huizhoumo 140+ 0.01  0.59+ 0.02 199+ 0.03 237 2.01+ 0.08

¥ 7 B =% Hainan Molan 1.80+ 041 0.67+ 0.03 247+ 0.01 2.69 1.55+ 0.04
%= C. kanran Makino I 32 Guangdong Hanlan 222+ 0.02 095+ 0.04 3.17+ 005 234 0.96% 0.02°

#4 C. longibracteatum JE#F &1 2 Tonghai Jianlan 1.86+ 0.04 0.80+ 002 266+ 0.03 233 1.05% 0.08
Y. S. Wu et S. C. Chen

K2 (ARl C. eburneum %7 1 Xiangyabai 098+ 0.02 041+ 003 139%0.02 239 3.09% 0.07
var. parishii (Rchb. f) Hook. f. '

24 ZREVHALEEZR

RS ERRE EIOA ALBREMND, REERERHEFEZN
3.33 umol CO, m%", BARMREZHE 0.96 umol CO, ms7(£3). BEH, KREEHEWES
BRLE 5—50 pmol CO, m%® ZEM, T2 B L& EREET XA, Frbh, A3CPr
L EHYTHER C, Y MAR C, Y, AERE CAM HY).
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ZRHEMEFRFEE, MEEL, REFANZREHEYHECHY, FEMELSHIITRIE.
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