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

SHI ShengBo LI Hui-Mei WANG Xue Ying YUE Xiang Go XU Wen Hua and CHEN Qui- Chen
(Northwest Plateau Ingtitute d Biology, Chinese Academy o Sdences, Xining 810001, China)

Abgract The photosynthetic characterigics of three medicind apine plants, Rheum tanguticum, Anisodus
tanguticus and Gentiana straminea , were sudied and conpared to a low land gecies, Isatis indigatica. The
regponse of net photosyrnthess rate ( P,) to intercellular GO, concentrations ( C;) and photon flux dendty
( PFD) was determined usng a L -6400 photosynthes's sysem. The photosynthetic pigments and UV-B-ab-
orbing compounds a o were determined in the four ecies in order to eva uate differences in their photosyn-
thetic characteridics. The results indicated that the three apine plants had reatively low photosynthetic quan-
tum yields (AQY) as conpared to the low land eciesof |. indigatica, and AQY, carboxylation eficiency
(CE) and photoresiratory rate (R,) were the loveg in R. tanguticum. However, P, did not regond
grongly to changesin PFD , which may be due to the high concentration of photosynthetic pigments and UV-B-
absorbing conpoundsin the leaves. Smilar to R. tanguticum , the apine plant G. straminea a0 had higher
oontents of UV-B-absorbing conpounds , chlorophyll and caroteroids, but its Ry was higher and P, was limited
by gomatal conductance in reponseto PFD and P,was lower. The photosynthetic characterigicsof the apine
ecies, A. tanguticus, was Smilar to the low land ecies, |. indigatica, both of which had a high AQY
and CE. These results indicated that athough there were some diff erences anong the three dpine gecies, no
corregponding characteri gics gppeared in photosynthetic advancements. The regponse of P,to C exhibited A
regeneration limitations &ter reaching full GO, saturation. The changesdf R, in the four specieswere smilar to
thet of maximum P, in photosynthetic C; regponse.
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Table1 Qomrparioon of photosynthetic parameters between apine and low land gpecies
AQY o, Ry Prrex
@ ol COp ol photon) @ nol photons m™ % 5™ Y) Umol 00, m 2579 ol 00, m 2579
Rheum tanguticum 0030 4 + 0. 005 0% 86.00 + 14, 742 - 2.88+0.46° 20.03+3.83%
Anisodus tanguticus 0.047 4+0.001 5° 41.31+9.89° - 2.38+0.46% 15.14+0.80°
Isatis indigotica 0.051 8 +0.000 9° 48.67+4.83° - 3.01+0.12° 15.53+1.57°
Gertiana straminea 0.037 2+0.005 6° 48.13 + 14, 56° -1.84+0.49° 9.15+2.23°

+ n=4, n=5 Daa showed aboveismeans+ 3D, for Isatis indigatica
and Gentiana straminea n =4 and for Ansodus tanguticus and Rheum tanguticum n =5 (p<0.05) Within ech line,
val uesfollowed by the same Ietter are not Sgnificant difference at p < 0.05 acoordingto LSD muitipletes  AQY: Protosgynthetic quantumyiedd @, : Proto flux
densty in P,=0 Ry: Dark regiraory rate  Pma: Max net photosynthes's rate

2 COo,
Table 2 Conparion in carboxylation eficiency ( CE) , photorespiration rate ( Ry) and the QO, conpensation point (') between apine and low land gecies
CE Ry a0, r
(ol -pmol Y ol 0O, m 25 Y {4 ol 0O, ol * )
Rdeum tanguticum 0.045 3+0.006 6% - 2.58+0.33% 57.30+5.69%
Arisodus tanguticus 0.111 6+0.002 6° - 4.49+0.27° 40.18+1.48°
Isatis indigatica 0.107 7+0.013 9% - 6.00+0.75° 55.77 +1.70°
Gentiana Straminea 0.090 2+0.011 9° - 6.45+0.66° 71.63+2. 55

+ ,n =3 Data sowed above ismeans+ SD, n=3
va ues followed by the same Ietter are rot dgnificant difference a p < 0.05 according to LSD multiple test

(p < 0.05) Withineachline,

3 UV-B
Table 3 Conparion of apine and low land gecies in concentrations of UV-B-absrbing conpounds, chlorophyll and caroteroid

Uv-B
UV-B-aborbing compounds

(A-cm-2.40 m - 1) Caroteroid (mg:- cm™ ?)

Chlorophyil (mg- cm™?)

Rdeum tanguticum
Anisodus tanguticus
Isatis indigatica
Gentiana Straminea

41.6831+5. 7752%
15. 4925 + 2. 5225°
25.0854 + 2. 3132°
37.2205 +6.9890°

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°

+

,n =5 Data sowed above ismeans+ SD, n=5

va ues followed by the same Ietter are mot sgnificant difference @ p < 0.05 according to LSD multiple test

(p < 0.05) Withineachline,
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