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Photosynthetic characteristics of Saposhnikovia divaricata in different habitats

in summer
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Abstract; Photosynthesis of Saposhnikovia divaricata ( Turcz.) Schischk. and environmental factors were measured by using
LCPro+ portable photosynthesis system in Changchun, Changling and Baicheng, the diurnal changes in net photosynthetic
rate ( P, ), transpiration rate ( E) and water use efficiency ( WUE ) of S. divaricata and their relationships with
environmental factors were studied, and direct and indirect effects of environmental factors on net photosynthetic rate were
calculated through the path analysis in different habitats in order to discuss photosynthetic physiology rule of S. divaricata.

This knowledge could provide basis for further study the photosynthetic physiology of S. divaricata. The results showed that
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there were significant interactions among environmental factors, variation of photosynthetically active radiation ( PAR)
triggered the fluctuations of air temperature (7,) and leaf temperature (T, ), and T, was closely related to the air density,
which had significant impacts on the air CO, concentration (C,) and relative humidity (RH), the reduce of air density
affected by increase of T, was the one of important causes, which decreased the RH and C, at noon. Environmental factors
driven intrinsically by PAR superposed an integrative effect on P,. And the responses of the species to the environmental

factors were different in different habitats, and the direct effects of environmental factors in three different habitats were of

the order: T,>T >PAR>C >RH in Changchun, PAR>T,>RH>C >T, in Changling and T,>T,>RH>PAR>C, in Baicheng.
The correlation coefficients between PAR and P, were the biggest in Changchun and Changling, but C, and P, was the
biggest in Baicheng. The diurnal changes in P_ of the species in different habitats were similar and could be expressed as
two-hump curves, reflecting a significant middy depression at noon. The decrease in P, during midday was mainly resulted
from stomatal limitation in Changchun and Changling, but non-stomatal limitation occurred in Baicheng. There were
significant positive correlations between P, and G, in three ecological regions, G_in Baicheng was about 44% lower than in
Changchun and Changling, this was a physiological reaction in order to response to high temperature and drought in
Baicheng. The soil water content differed significantly in different habitats, it was only 20.35% in Baicheng, and that was
56.50% of that in Changchun, but air temperature in Baicheng was high, leaf water content was only 56.60% , which
resulted from leaf strong transpiration and water loss affected by intense radiation. So the net photosynthetic rate decreased

because of that the phosphorylation, electron transfer and enzyme activities of S. divaricata were restrained by high leaf

temperature. So heat-stress was one of critical factors constraining P, in Baicheng.

Key Words: net photosynthetic rate; environmental factors; ecological regions; path coefficient analysis
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Fig.1 Diurnal changes of photosynthetic active radiation and air CO, concentration
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Fig.2 Diurnal changes of temperature and relative humidity
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Fig.3 Diurnal changes of net photosynthetic rate and stomatal conductance of S. divaricata

222 PSS TR H 2L

3BT G, H AR LRI AR —8 (& 3) 4B
ERREE R TR, KA CKBTE 12.00 H L
A, FAE 14.00 RS, KE KB AW G H
PIE 3504 0.383.0.385.0.267 mol m? s, KH S
KIS T & 25, 5 WS B3 (P<0.01),
2.2.3  PiRUKLE] CO, WA A 22 1k

AR C H AL UL 4, C AR R
AR, R S22 U] CO, Wk BE B AR T
KEMRKIE KB KBTI 3 HilgE co,ukE H
PIE 51 M 260,273 F1 234 wmol/mol , K 3 5 K I
ERARE KE KESHMERNEE (P<
0.01),

2.2.4  BHNZEREH R H AL

Kl 4 o B A ZE i R H AR A 2 g il 2
K F U L RAE 1200 , KU T [ 908 0 w2 e 11 L7
14,005 F1RBH X ZE 1 HOR L = T RE K 1
ST K AW, & i F A X+ s+
PR B XUPE R i R T A
LR SR R A Z KT
2.2.5 B KUK FI AR H A8 1k

3 ANABEBE KUK 43 R RCR IL L S, K08 | I
B KK 43I AR R 6,00 81, 2 J5 FFIR T %,
KEKDFIFHZCR 8,00 feis , Z R 4R TR 410 3
ANHEBE B KK 43 ) FH S50 B AR e A A5 Bl S 7K 9 )
FHRCR BT 7E 16:00 K25 2 A4Sk,

http ; //www.ecologica.cn



4878

HF
&t
i
=i

34 4

380

340

300

260

220

M IECOL3% JiE / (wmol/mol)
Sub-stomatal CO, concentration

180
6:00 8:00 10:00 12:00 14:00 16:00 18:00

5t Time

Transpiration rate

FE s 2%/ (mmol-m2-s™")

0

6:00  8:00 10:00 12:00 14:00 16:00 18:00

I5f )] Time

E 4 BAREZIE CO, KEMZMEERE TN
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Fig.5 Diurnal changes of water use efficiency and stomatal limiting value of S. divaricata
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Table 1 Soil moisture content and leaf water content in

different habitats

5% Habitat K INGS F1R
Ak

,i%"mﬁ 36.02£2.30 2 26.04+1.53b 20.35+1.77 ¢

Soil water content

Rk

68.72+3.04a 61.64x1.96b 56.60+2.26 ¢

Leaf water content
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Table 2 Path coefficients between environmental factors and P, of S. divaricata

- Iﬁ%lﬂ% A bk o8 ﬁ;i EiIEC) it ﬁ;i
Regions EnvnTonmental Direct effect Through Through Through Through Through
factor PAR(X,) C,(X,) T,(X3) T(X,) RH(Xy)
K PAR(X,) 1.0906 -0.2536 0.9777 -1.2477 0.3197
C.(Xy) 0.6878 -0.4021 -1.2136 1.4693 -0.639
T(X;) 1.3899 0.7672 -0.6005 -1.7254 0.6415
T(Xy) -1.7314 0.7859 -0.5837 1.385 0.6358
RH(X5) -0.703 -0.4959 0.6248 -1.2682 1.5659
K PAR(X}) 1.124 -0.521 -0.21 0.807 -0.524
C,(X,) 0.754 -0.776 0.262 -1.014 0.658
T,(X3) -0.279 0.837 -0.709 1.087 -0.693
T(X,) 1.091 0.831 -0.701 -0.28 -0.694
RH(Xs) 0.760 -0.774 0.653 0.254 -0.997
I PAR(X)) 0.528 0.069 0.747 -0.754 -0.234
C.(Xy) -0.48 -0.076 -1.165 1.152 1.092
T.(X;) 1.402 0.281 0.398 -1.399 -1.122
T(Xy) -1.400 0.284 0.39%4 1.399 -1.114
RH(Xs) 1.236 -0.1000 -0.424 -1.273 1.265
F3 AAEERBERFEHRALEGERRELRH(n=6)
Table 3 Partial correlation coefficients between environmental factors and P, of S. divaricata
g Wai ¥ PAR C, T, T, RH »
Regions Environmental factor (Xp) (X,) (X3) (X,) (X5) "
K% PAR(X,) 1 -0.568 0.763 * 0.782* -0.555 0.852"
C.(Xy) 1 -0.954*" -0.945*" 0.960 ** -0.312
T,(X3) 1 0.999 ** -0.954 " 0.521
Ty (Xy) 1 -0.944 ** 0.530
RH(Xy) 1 -0.321
P, 1
K PAR(X,) 1 -0.724 0.767* 0.756* -0.722 0.69
C.(X;) 1 -0.978 ** -0.973** 0.956** -0.124
T,(X;3) 1 0.999 ** -0.948 0.248
Ty(Xy) 1 -0.945 " 0.25
RH(X;) 1 -0.089
P, 1
S PAR(X,) 1 -0.14 0.539 0.545 -0.188 0.356
C(X;) 1 -0.849 " -0.839* 0.918** -0.555
T,(X3) 1 0.99 " -0.918*" -0.458
Ty (Xy) 1 -0.916 -0.462
RH(X;) 1 0.742
P, 1
roos =0.7545, ro o =0.8745
25 ihie54he RS A R R R YOGS 1R B Ak

YA RS E T B AR R S E A RUEATE, 2 A £ 52 0 Y sl e R A
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