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Comparison of light response models of photosynthesis
in Populus euphratica Oliv. grown under
contrasting groundwater conditions

Zhou Duo-Duo'?, Jiang Shao-Wei'*, Wu Gui-Lin"?, Li Jun'"
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Geography, Chinese Academy of Sciences, Urumgi 830011, China;
2. University of the Chinese Academy of Science, Beijing 100049, China)
Abstract. We measured the light response curves of Populus euphratica grown under
contrasting experimental groundwater conditions. We assessed the applicability of the light
response models for P. euphratica under different groundwater conditions by comparing fitted
photosynthetic characteristic parameters with measured values using four classic models.
Results showed that the LSP, P,.., and LCP parameters under well-watered conditions were
best fit by the modified rectangular hyperbola model, whereas R, was better estimated by the
non-rectangular hyperbola model. For P. euphratica under water deficit conditions, the
rectangular hyperbola model exhibited better estimation for R, and LCP, whereas the modified
rectangular hyperbola model was more suitable for estimating P, and LSP. Overall, our
results suggest that when considering model choice for estimating the light response
parameters of P. euphratica, the modified rectangular hyperbola model and non-rectangular
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hyperbola model are applicable for plants grown under benign water environments, but the
modified rectangular hyperbola model and rectangular hyperbola model are preferable for
those under water deficit environments. This study helps clarifying the light response processes
of P. euphratica under different moisture conditions and provides a theoretical basis for

photosynthetic characteristics.
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Fig. 1 Predawn and midday xylem water potential
for Populus euphratica under contrasting
groundwater conditions
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Fig. 2 Light response curve of Populus euphratica
under contrasting groundwater conditions

P (LIRS SE A, 05 19 LSP 3 /N T 52
{8 ; B AXUMZAE ERBIRIA 1Y LSP i 2 1T 55
ME (R ), 4 FBEREE R PUE REC(R®) %L
#(R?>0.980),

FEBORAD B A SRR | B A R LA
TR B AU ARAE TERRL S5 5047 T A e i 2
B X 1% 22 (RE) 1 B M43 51 Oy 2,634, 2.421
2.883 fll 1.067 (% 2), H:A 5% (0.093) Fi
FLAXUMZE A& AR (0.103) X4 P, B &
) RE B/ LR AE A U 25581 (0.454) il
HARUMZARL(0.601) , EE XU LA AL (0.082)

XA Ry EAA 1) RE e/l FLUO= B M AUl 26
BRI (0.302) . ELA AU B IERLHI (0.467 ) K5
B (0.681) , ELAMMIEE IERIRI X547 LSP
HILA B RE(0.097) £ /Iy, Him /N T H e
TR R LC 34 RE (M /IN T B it 2%
BIERA ) DL 2SR, 4 BRI 4 0 R
M 17 2o o P R AR HDL S IR HE T By . LA ORI B IE
B > AR AU LA R > SRR > B AR XU
LA,

R FAKZMET, 4 FEERIG 504 S 80 RE
Y S R4y 90y 1.346, 1.149, 1.687, 0.770;
JToH R OK AT, HALG RE E W B R4 Bk
1,288, 1.272, 1.196, 0.297(% 2), Hi ARk
SRAIET, BEABMMZE ERAX P 1 LSP A
MFLEROR 590 i . o KSR, B
AR LA AT R,(0.037) Al LCP(0.110) {E iYLl
AR A, B KSMAET, AR ELA B LA
XF Ry (0.015) {H 1 Ul & 20 5 B £E ;45 B0sE 7 %
Pmax(0.002) FI LCP(0.200) {EL A48 45 28R fie 4
PLEZERERIT, WHL KSR, 4 MR
i A R LA RORHE T R . B ks
IEARAD > E A AUM LRI > FEERAY > B 3L
MR JoHl PR N, 4 FRBER LA A 4L
RHF R EABMEAE ERR > E AU 2
R > AR B A B LA > FRERAY

F1 PPHARXMESHEITNESERNEE
Table 1 Measured values of the net photosynthetic rate-light response parameters of
Populus euphratica leaves and fitting of results by four models
Jen R B Light response parameter
i K R Pt R R
LCP P LSP
Light response model Groundyvater . L2 . R 2. R?
conditions (umol - m™ - (umol - m (umol - m™2 .+ (umol - m
s s s7") s
S A 0.733 13.929 28.80 2500 -
Measured value B 2.840 39.944 13.59 2000 -
Ak A U Al A 0.722 18.333 35.386 1028.029 0.991
Non-rectangular hyperbola model B 2.649 48.556 16.645 471.575 0.988
LA AU SR A A A 0.927 21.279 37.732 1039.758 0.991
Rectangular hyperbola model B 2.947 44.354 17.556 483.122 0.987
FeHE R A 0.395 11.143 28.858 792.119 0.990
Exponential model B 2.216 48.844 14.823 412.848 0.985
BRI BIER#ET Modified A 1.000 17.213 26.013 2316.625 0.984
rectangular hyperbola model B 2.547 46.481 13.505 2047.143 0.989

e A, BHURKEM; B, ol FK&M; Ry, BERPUGER; LCP, JEAME; Pooa, BREDCHEER; LSP, WS, TR,

Notes: A, shallow groundwater; B, not available; Ry, dark respiration rate; LCP, light compensation point; P,
photosynthetic rate; LSP, light saturation point. Same below.

max s Mmaximum net
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Table 2 Relative errors of measured and fitted values of photosynthetic rate-light
response parameters of Populus euphratica leaves
— ok Sem ;240 Light response parameter W
R ASEA
Light response model Groungyvater R LCP P LSP S“”.“ of the
conditions d nmax relative error
Ak H A WU S Al A 0.015 0.316 0.229 0.589 1.149
Non-rectangular hyperbola model B 0.067 0.216 0.225 0.764 1.272
AR LA A 0.265 0.528 0.310 0.584 1.687
Rectangular hyperbola model B 0.037 0.110 0.291 0.758 1.196
FRER R A 0.461 0.200 0.002 0.683 1.346
Exponential model B 0.220 0.183 0.091 0.794 1.288
HAA WM LA ERA Modified A 0.364 0.236 0.097 0.073 0.770
rectangular hyperbola model B 0.103 0.164 0.006 0.024 0.297
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