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COMPARATIVE STUDIES OF PHOTOSYNTHETIC CHARACTERISTICS
IN TYPICAL ALPINE PLANTS OF THE QINGHAI-TIBET PLATEAU

SHI Sheng-Bo LI Hui-Mei WANG Xue-Ying YUE Xiang-Guo XU Wen-Hua and CHEN Gui-Chen
( Northwest Plateau Institute of Biologys Chinese Academy of Sciences> Xining 810001, China)

Abstract The photosynthetic characteristics of three medicinal alpine plants; Rheum tanguticum > Anisodus
tanguticus and Gentiana straminea > were studied and compared to a low land species, Isatis indigotica . The
response of net photosynthesis rate ( P,) to intercellular CO, concentrations ( C;) and photon flux density
(PFD) was determined using a LI-6400 photosynthesis system. The photosynthetic pigments and UV-B-ab-
sorbing compounds also were determined in the four species in order to evaluate differences in their photosyn-
thetic characteristics. The results indicated that the three alpine plants had relatively low photosynthetic quan-
tum yields (AQY) as compared to the low land species of I. indigotica> and AQY, carboxylation efficiency
(CE) and photorespiratory rate ( R,) were the lowest in R. tanguticum. However, P, did not respond
strongly to changes in PFD, which may be due to the high concentration of photosynthetic pigments and UV-B-
absorbing compounds in the leaves. Similar to R. tanguticum the alpine plant G. straminea also had higher
contents of UV-B-absorbing compounds, chlorophyll and carotenoids, but its R, was higher and P, was limited
by stomatal conductance in response to PFD and P, was lower. The photosynthetic characteristics of the alpine
speciess A. tanguticus, was similar to the low land species; I. indigotica> both of which had a high AQY
and CE. These results indicated that although there were some differences among the three alpine speciess no
corresponding characteristics appeared in photosynthetic advancements. The response of P, to C; exhibited Pi
regeneration limitations after reaching full CO, saturation. The changes of R, in the four species were similar to
that of maximum P, in photosynthetic C; response.
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Fig.1 Response of net photosynthesis rate ( P,) to photon flux density
CPFD) in the four different species leaves
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concentration ( C;) in the four different species leaves
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Table 1 ~ Comparison of photosynthetic parameters between alpine and low land species

KM ETHE AQY

JeAME L o,

PR R, BTG B Py

(pmol €O, *prmol ™' photon)  (umol photons*m™2*s~") (pmol CO*m~2s™1) (pmol CO,*m~2+571)
JE AR REE Rheum tanguticum 0.030 4 £ 0.005 0 86.00 + 14.74° -2.88+0.46 20.03 +3.83"
WE S Anisodus tanguticus 0.047 4+0.001 5" 41.31+9.89" -2.38+0.46" 15.14+0.80"
AR Isatis indigotica 0.051 8 +0.000 9" 48.67 +4.83 -3.01+0.12° 15.53+1.57"
WRAEIL Gentiana straminea 0.037 2+0.005 6° 48.13 + 14.56" —1.84+0.49" 9.15+2.23°

O UL B+ brvEZE R om, AR RURRAE JU I REASL =4, IR FH &R K3 n =5  Data showed above is means = SD, for Isatis indigotica
and Gentiana straminea n =4 and for Anisodus tanguticus and Rheum tanguticum n =5  [R)— % LARAH[R 5 BE 4 22 R AN B35 (p < 0.05) Within each line,
values followed by the same letter are not significant difference at p < 0.05 according to LSD multiple test AQY: Photosynthetic quantum yield @;: Photo flux

density in P, =0 R;: Dark respiratory rate  P,,,.: Max net photosynthesis rate

2 AR SR YO6 & 1E R R AR DG IPIE SR CO, FM2 Rt ELAL

Table 2 Comparison in carboxylation efficiency ( CED, photorespiration rate ( R,) and the CO, compensation point (I") between alpine and low land species

BAFE CE

Cpmol ® pumol ~ D]

Co, #MER T
(ol CO,*mol =)

TR R,
Cpmol CO,*m~2+s™1)

JE R R Rdeum tanguticum
W E S Anisodus tanguticus

0.045 3 £0.006 6"
0.111 6 £0.002 6"
0.107 7£0.013 9™
0.090 2+0.011 9°

FRUE Isatis indigotica

WRAETL Gentiana Straminea

-2.58+0.33" 57.30+5.69%
-4.49+0.27° 40.18 +1.48"
—-6.00+0.75¢ 55.77+1.70°¢
—6.45+0.66° 71.63 +2.55¢

HAE LTI + B3MEZEL R, n = 3 Data showed above is means + SD» n =3 [ —# EAsH A FRENZERAEZE(p < 0.05) Within each lines
values followed by the same letter are not significant difference at p < 0.05 according to LSD multiple test

R3 W IAEY ARSI T h UV-B BRI SRR RIS b 30 R b AR

Table 3 Comparison of alpine and low land species in concentrations of UV-B-absorbing compounds, chlorophyll and carotenoid

UV-B ey it
UV-B-absorbing compounds
(A*em™2+40 ml~")

MR R
Chlorophyll (mg®cm=2)

SRS

Carotenoid (mg*cm™2)

41.6831 +5.77524
15.4925 +2.5225"
25.0854 +2.3132°
37.2295 + 6.9890"

JE &R RIS Rdeum tanguticum
BT Anisodus tanguticus
WU Isatis indigotica

JRAETT Gentiana Straminea

0.1338 £0.0136*
0.0838 +0.0089"
0.0417 +0.0117°
0.1294 +0.0126¢

0.0652 + 0.0055
0.0404 + 0.0040"
0.0177 £ 0.0049°
0.0576 + 0.0037

Hlf P98 + FRHEZE KR, n = 5 Data showed above is means = SD» n=5 [F—4| FARMIF RN ZRA B E(p < 0.05) Within each line,
values followed by the same letter are not significant difference at p < 0.05 according to LSD multiple test
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