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XS Pn W& PAR Ta .RH .Ca HHEHZWMEEEVERIMER EARAER T, RIEEERANFEEFAR,
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Relationship between diurnal changes of photosynthesis of Scutellaria baicalensis

and environmental factors in different habitats
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Abstract: During the flowering period, the diurnal changes of Pn of Scutellaria baicalensis and environmental factors in
three different habitats ( Linjiang, Changchun, Taonan) were measured, and the obtained data were analyzed to explore the
diurnal changes of Pn and its relationship with environmental factors from three different ecological zones. The conclusion
will provide the theoretical basis of physiology and ecology of photosynthesis for scale field cultivation of S. baicalensis in
Jilin province. The results indicated that the diurnal changes of Pn of S. baicalensis in three different habitats showed a
typical double-peak curve with a slight “midday depression of photosynthesis”, and the Pn reduction at noon originated
from the co-effects of stomata factor. There was a significant (p <0.01) positive relationship between the Pn and PAR in
the three zones. The positive relationship was significant (p <0.01) between the Ca and the Pn in Changchun, and
significant (p <0.05) between the relative humidity and the Pn in Taonan. The direct impact of environmental factors to
Pn in three different habitats was the order of PAR > Ca > Ta > RH > T, in Linjiang, Ta > RH > PAR > Ca > TL in
Changchun, PAR > RH > TL > Ca > Ta in Taonan. Low air humidity was an important ecological factor in determining the
“midday depression of photosynthesis”. High temperature and humidity in Linjiang, low CO,concentration in Changchun,
and low relative humidity in Taonan were the main environmental factors influencing the net photosynthetic rate of S.
baicalensis , in which was affected by the integration and interactions of PAR, Ta, RH, and Ca. The dominant factor for the

net photosynthetic rate of S. baicalensis was different in different habitats.
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A LA O8N TEP AR AR S AL BN R B A IR ) , R A R R B B EE R R Z
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1.1 I AEAL

YL X (AR FRARMAEDS X)) AL FALE 41°27" R4 126011, SR 4. 6°C, REEH BT 2 RIE
36.5C , X FHALIRST AR ME - 42.2°C 3 [E/K & 883.4 mm, H FRET 4 2259 h, TFEH 140 d; KEFRAE X
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T B g A R SRR . WE ISR S S R b & 3R (Pn, umolCOym s ™) (KL
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(PAR, pmol-m *s™") K5, CO, ¥ (Ca,pmol-mol ') KRS (Ta,C) M FIREE(T,,C) ZESAXBE
(RH,% ) % ; S FLBRHIE (Ls =1 - Ci/ Ca) HH I3 W .

1.4 FEabH

FRULR 240 5 W HFoR 27 e B Ja AR & il R GE 144 DPS6. 85 JiRAs #4744 43+ #r o
2 GZR55H
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Fig. 3 Diumal changes of transpiration rate of S. baicalensis in Fig. 4 Diumal changes of intercellular CO, concentration of S.
different habitats baicalensis in different habitats
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2.2 RFEERZHFTAEEFHZL
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Fig. 5 Diurnal changes of stomatal limiting value in different habitats Fig.6  Diurnal changes of relative humidity in different habitats
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Fig. 7 Diurnal changes of photosynthetic active radiation and air CO, concentration in different habitats
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Fig. 8 Diumal changes of air temperature and leaf temperature in different ecological regions

YER B KZ/NK PAR > Ca>Ta >RH > T, , i PAR 5 Pn B BEIEAMHE(p <0.01) ;Ca X} Pn B EZE/EH
BR BB AR RBCBR, FTBER B Ta F1 RH MHAVERIIER T ;Ta 5 Pn AHRREEAR, FTRERH HIEAE
FA%E Ca 1 T, )51 AE FE T 22 , LR R AT RBAZ: Ca 355 3B Ci AR, WA 78 6 3 2R N T Wt & A B
ZIE AR, Ta &3 T, R 25 Pn G KBS RGP ; TR RH ¥ 5 VE AT, 3% B G Y00 7 99 [ R B2 v
R, 2 Pn i —HREHEWME T, 7 APaLUG, ELESRE L IS R A, ERBEE, R T
REFETS, MR K 2 B St e R 4 8 A , R TR IR SR 5 R 1o R0 A e Y 8 R o 0 A B A 1 X 3
BEREBABEKEM,

HERKE, ERF X ES Pn BEIEABEKE/NN Ta > RH > PAR > Ca > T, (HTEF S 1 AHH B LR
B1ERT,&BF5 Pn XRRETERZ . BEEIERABKN Ta @it Ca T, .RH X Pn YERY AT, 7
B Ta 5 Pn RHAAE;RH X Pn BARAEFIBARBK HZ Ta WMEHS P MR B3 T, BIR/E R FIAHR
REFH M, R RS WA BRI Pn W EBEAEE 7 HMEEFH HE PAR #l Ca 5 Pn 2R BEIE
XK (p <0.01),

EVkRE , R F X S Pn BEEAEF B KBI/NA PAR >RH > T, > Ca>Ta, HH PAR 5 Pn 21} B3
IEAHE (p <0.01) ;Ta Xt Pn B EHEAERIFIAHSCE yfa ) , RH HHAEFBKR, 5 Pn 2 BF EAX (p <0.05),
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AR RMEREE PR ES Pn 1 EZIREH T

*1 FTEAEEEFHTREEFERRE
Table 1 Path coefficient of environmental factors in different habitats

i?&lz I/Tfi%lﬁ% AR ko ik biiiEus by Eibuy

Ecological Environmental Direot effect Through Through Through Through Through

region factor PAR(X,) Ca(X,) Ta(X5) TL(X,) RH(Xy)

I YT Linjiang PAR(X,) 0. 8602 -0.0171 0. 3647 -0.3297 -0.0199
Ca(X,) 0.7502 -0.0196 -0.5577 0. 4255 -0. 3664
Ta(X;) 0. 7026 0. 4465 -0.5955 -0.5548 0.3282
TL(X,) -0.5713 0. 4964 -0.5587 0. 6822 0. 2804
RH(X;) -0.4189 0. 0408 0. 6562 -0.5505 0. 3825

kK& PAR(X,) 0. 6126 -0.0032 0. 4456 -0.1568 -0.1782

Changchun Ca(X,) 0. 4562 -0. 0043 -0.8513 0. 3704 0.6155
Ta(X;) 1.0023 0.2724 -0.3875 -0.3929 -0.6637
TL(X,) -0.4538 0.2117 -0.3724 0. 8677 -0.5679
RH(Xs) 0. 6862 -0. 1591 0. 4091 -0. 9694 0. 3756

Vg PAR(X,) 0. 6391 -0. 0081 -0.1032 0. 0908 0. 0343

Taonan Ca(X,) 0. 0879 -0.0587 0. 3444 -0.2582 0.236
Ta(X;) -0.3624 0. 1821 -0.0835 0.2627 -0.2309
TL(X,) 0.2787 0. 2082 -0.0814 -0.3416 -0.2097
RH(Xs) 0.3032 0.0723 0.0684 0.2759 -0.1928

R2 TRERFGHTHREERFHEXRY

Table 2 Correlation coefficient of environmental factors in different habitats

gifnlilical region ﬁfrﬁintd factor PARCX,) Ca(X;) Ta(Xs) LX) RH(Xs) Pr
%YL, Linjiang PAR(X,) 1

Ca(X,) -0.02 1

Ta(X;3) 0.52* -0.79** 1

TL(X,) 0.58** -0.74** 0.97** 1

RH(X;) 0.05 0.87** -0.78** -0.67** 1

Pn 0.86** 0.23 0.33 0.33 0.11 1
K% Changchun PAR(X,) 1

Ca(X,) -0.01 1

Ta(X;3) 0.44* -0.85** 1

TL(X,) 0.35 -0.82** 0.87** 1

RH(X;) -0.26 0.90** -0.97** -0.83** 1

Pn 0.72** 0.59** -0.17 -0.31 0.34 1
Pk Taonan PAR(X,) 1

Ca(X,) -0.09 1

Ta(X;) 0.28 -0.95** 1

TL(X,) 0.33 -0.93** 0.94** 1

RH(Xs) 0.11 0.78** -0.76** -0.69** 1

Pn 0.65** 0.35 -0.23 -0.15 0.53* 1

* FARp<0.05, x % FR p<0.01 * stand for significant levels at p <0.05; = * stand for significant levels at p <0.01

HIEE 2 AT, MY KR Uk PAR 5 Pn ¥ ERBEIEMK(p <0.01) , K% Ca 5 Pn 2R BEIEMRK
(p<0.01) ,%kRs RH 5 Pn 2B EIEMHRK(p <0.05) ,RILEN 2 PAR FMH T, KE KT CO,WE MYk R Y=
SAARIRBERFEIR Pr i EEHREEH T o WIL PAR 5 Ta 2B FIEMRK(p <0.05),5 T, 2% B F IEMRK
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(p <0.01) ,KH PAR 5 Ta 2R FEEMRK(p <0.05) ,RH 5 Ta M T, Z B =¥ Nk BERHLX(p <
0.01),
3 g E4iR

Y o BUR REARR 1 B R AL B P B 7 Ak, 5 980 't RE B RE B, 3 O BE A AR AR, ik &
HFME, ARBESHIDEE K G, 57T PAR 555 (BIGTI6E “ PR ML 5i%, B AN, BANS
“IEAR” BIRT, =Hi PAR A RIR K, FHilL, SR AR SBOLE PR RN EZER HE R E— K+
SIBANEE SN FERE " B A VER . HRAES LR BB IE K ] BRI FIAR v , 7 7] 4 4 3%
%5 Pn W AR AR S FLIR I, B SFL S BER R, BHLE T CO, IHERL , MR EEES Pn,

—EIRBETERE A, FEE R T, b S R K, IR E S A R R IEA X" b AR L -
Rubisco 0@ I ALIRBE1E 25 ~30°C , HiF M R R B L & d R B A/ 24 F 38 BE 5 o i 2 )
HUA P ) — B AR SE RIS, AR T HOGA VR R BT | IR, St R FIEL BE 2w b K A e 4R e, 3o 42
MRS A WEE BB o BEEHEE R B A R ARG B S FLIT B, 3 7T R B B
A2 i P9 Ot A S Rubisco B35 411 S SR BRI MM Sk B . BRI, RIS SR EREE P
PRI BB AESE T IR ARNE B e, Ot “ AR SR tif B 73X — W, CO W E T i my
AR WAV, A BRI, B SR R K A RO S SR A o , 3 BE AR
YR e B,

YT K kR Ca 5 Ta F TR BE AR (p <0.01), 5 RH HEKBEFEMRE(p<0.01), K
1, — B2 A, A — AR T, IR B IR CO, VR % R TER b & A A8 Ak, T B A1 vl R
Rubisco 1% H IS AL S EZ A IE T HER, BO6E B Rt o™, B, a8 ERER, TaE R H A S
B 7 A TR T2 2w s, T LR R R BRI 4 R 5 1R b & VE 4R BRI R Rt &
N iR

IRIT K kR 3 R RIESE A1 T 35 R & 3 R B A3 2R B i WU i 28, B B b4 “ 4
KL, L Pn PR R SILRS RN KB EREEPFHREMNERLSH T, ZHhES Pr 5
PAR ¥ 2R BEIEAHR (p <0.01) ; KEKR COWKEHEE Pn 2R BEIEMK(p <0.01) ; Pkrd A xR E
5% Pn 2B EIEMRK(p <0.05),

YL R, KEM R LXK CO M, MR B R M ES LA ERN EEATH T,
PRI R X B o B R B IR G & 7 RO 5 B AR EE KR, CO, W B AR B L5 & VE F I 5
B EGIL K YRR R A B A T R R SRS R AR .
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