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Abstract:[ Objective] The differences of photosynthetic apparatus adaptation characteristics among
germplasm of Gentiana straminea Maxim. were analyzed during the flowering season after one-year accli-
mation, which would provide the theoretical basis for G. straminea germplasm selection and culture.
[Method] Pigment content, chloropphyll fluorescence parameters and photosynthetic characteristics were
studied on five transplanted G. straminea populations from different sites cultured in Duoba garden for a
year. [Result] The contents of carotenoids,chlorophyll a and b were highest in the leaves of Luqu popula-
tion. On the whole, content of carotenoids, chlorophyll b and Car/Chl on Huzhu and Tongren population
were lower than that of the Dari and Luqu population from the higher altitudes,while Chl a/b was higher
than the laters. The net photosynthesis rate (P,) was tended to increase with the altitude enhanced, while
the stomatal conductance (G,) ,intercellular CO, (C;) concentration showed declination on higher altitude
populations. Except the Huzhu population, the evaporation rate (T,) has no clear difference among rest
populations. Chloropphyll fluorescence analyses showed the PS]I maximal and actual photochemical effi-
ciency (F,/F,, and ®PS][ ) of Dari and Luqu population showed a bit reduction, while there was no signifi-
cant difference among all the populations. Photochemical quenching coefficient (¢P) was very close among
the five populations while the non-photochemical quenching coefficient (NPQ) appeared significant higher
in Dari and Luqu populations than that of Tongren one. The light response curve showed that qP appeared
fall while NPQ showed rise as the light intensity raised. Moreover,gP and NPQ was inclined to increase as
the altitude raised and high light intensity caused photoinhibition. Electron transfer reaction (ETR)
showed higher in the populations from high altitudes. In addition, the high altitude population Dari, Luqu
and Henan also had higher o, ETRm and EK value than those of Tongren and Huzhu. [Conclusion) The
photosynthetic variation among the G. streaminea populations after one-year acclimation, which was proba-
bly related to the original location altitude. Population from higher altitude such as Dari, Luqu and Henan
had advantage on P, ,C; and chlorophyll fluorescence character and occupied stronger adaption ability and
photosynthetic potentiality, which would be helpful for utilization of high quality germplasm culture of this
species in the future.
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Table 1 The populations information of G. straminea

P> i 14K /m &% Eaiiy

Number Location Altitude Longitude Latitude
2017049 BB ] e 2 787 101. 9005° 36.97873°
2017068 [f14~ 2 75 b b 3070 101.9078° 35.27278°
2017078 T E R 3293 102. 1440° 34.48972°
2017044 ik H ot 2 3 500 102. 4918° 34.19177°
2017096 KHBEREOW 4169 99.1924° 33.67584°

1.2 REAHE .

1.2.1 "G EREH Y 2430 Z MRS 1.2.2 RAeanRRBAHN T BERIKENE

o

FRAEY (0 i R S U MR S B i 3
YOS E & 5 B Fr B — KRR AT AL
AR 0. 7 em WHE Fy 30 J .43 3 4 43 B L T T TR
SR A KW (LW R : K =45%:45%:

1090). Z#F 4 CHREEE 10 d J5 S E UV-1602 I
E 663,652, 645,470 nm % 4b iy 6 W U 1, 47 IR
Arnon™ [ 7 BT B AR R A A MBS DR

JE P A IE K, T I BBCfE R AR AR L R Yaxin-1102
TS 8 I 2 AN (AL OB IR 23 W) o R 5 AN (] e
TEIRAETUI Fr (e & SR (P FVRFL T B (GO %
SRS I E WK B FEHL 5 m HFAMEY 2 m &
RO R I 2 i Ta] 356 A PH H R GR B e RUIRIB R
FRAER 9:00~11:00"""", I A (27 1) °C , A
(4242) %, CO, M (385 +4) pmol/mol , i & 45



553 JAl 3 LA

TR JEUAS (5] ol J5URR AE DT A R L

87

AP REHIZE 0.1 L/ min. AR YIALIEHE 258 KN —
B 3 A ST AR IEAT I L 0 A e 35 R B TS 447
F P A T A L 0 R S s R I R T S
F18 I T AL P 7 8 B A T AR O
1.2.3 st hsnz MEERESHEXR
JFH B [ 7= i 48 =X bk o 9 ) 2¢O {X FMS-2 (Hansat-
ech Instruments LTD. ,Norfolk, UK) Jll 2. & B fidt
AR B — B RRAE T 3 R it R, 4 g I N
30 minJ& U ¥ 46 75 6 (F) » e K96 (F,) L &
BRI IR Fo/ Fo s IR 9OCALEE N E G
FE 860 pmol/(m” « ) FARIEI TR MR KOS
BCFO e 1B G T e RPOEs E (F..) 5ok
LR A2 H P = (F.,' — FO/(F." —F,) .
JAbEHER ZH NPQ=(F,,—F,)/F,,' ,PST )&
HL SZBRG AL H Doy = (F," —FO/F,. i
St 7 12 (RLC) 0 2 SR FH P9 8 6 5 4K B X [ 4R
JEERM A 1~1.5 h J5 . JEf7 i g0tk 2886 5 (0,
21.57. 5,125,232, 380, 580, 820, 1 120, 1 480,
1 880) pmol/(m* « s), { 2§ & 5T 16 Al bk v, B 5
1 880 pmol/(m® « $) G55, SRIUA [R] DG 38 K 14 it 4
FANH N S8 6 T TR R 10 s.
A L T AL 33 3R ETR = ®ps; X PAR X 0. 84 X
0. 5% AR XS HL 4% 3 38 R 19 9] R AL % o ETR,, Al
EK {#% 18 Eilers and Peeters 2 317 347 56 i)
I R S BB % R 90 A AT
ETR = PARX (a X PAR* +bX PAR+¢) !
K. a=1/c;ETR, = (b+2X (ac)?) ';EK = ¢
X b+2X(ac)*) 7!

1.3 HiESZiIt oS

WG EE 3 WL BUE L o+ s Fm. BIRG T4
BrHI SPSS 19. 0 347 48 i1 43 #r #1825 P46 56, LA
Sigmaplot 10. 0 ¥4 HEFT1E .

2 BRHA
2.1 FEMBRESLHESEELE

M-28 K a(Chl a) FIH 28 E b (Chl b) A5 ¥ 4l
POLREDEAT AR I EZ 4 4. ik 2 froi , Chl
a FETEAF EBERAL A KR 2 57, Hoh ikl &
o P BRIk, AR 25 41,376 mg/g, 2 F R B
F(P<C0.05) ;35 H AEg il /9 Chl a & LG W & T
TSR A EIFTC W 2 5. Chl b & & A7k ik iy
M e s B AR R i Ak BB E R T
HBYZEEELChl b % ik B 3R 1 = #a 34 (P<<0. 05)
(F2). KW E N &K (Car) & 8 78 A 6] Fl IR R AE L
i frrE 2 R, bk H AR i 26 BE B & 8 T 1
W, ik HORRR i 904k 25 B Bk Car & &8 . kil
R BT 2% 2 (ChD & it 25 H b b 5 1 pk
FETL(P<C0. 05) , R g 2 F Chl &% & 5 H By #
[l A2 G B B 22 5 (0L 47% 2 3% % ik il Ak H
ZRE L ULAT Chl & i 76 5 M 3R YL S RE b 522 00
#4#%. Chl a 5 Chl b i H {5 (Chl a/b) , 1. B 2% B %
K 2 BT H A 2R BE (P<C0. 05) , Vil R 2% B A B
N L LG 7 T R Ak 2 B R g R I s T
Car 5 Chl F{E 75 4 946 2 B o U] i J50 7= it V6 4

$ 55 0

%2 AAMEREANGESHE N ESBULER

Table 2 Comparison of chlorophyll and carotenoids content in leaves of G. straminea from different sites
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Figure 1 Comparison of photosynthetic characteristics among G. straminea from different sites
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Figure 2 Comparison of the PS]] maximal and actual photochemical efficiency among the leaves of

G. straminea from different sites
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Figure 3 Comparison of photochemical and non-photochemical quenching coefficient in the leaves of

G. straminea from different sites
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Figure 4  Variation of PS]| photochemical and non-photochemical quenching coefficient in the leaves

of G. straminea from different sites
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Figure 5 Comparison of light response of electron transfer reaction in the leaves of G. straminea from different sites
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