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Comparative Study on the Light Response Curve of
Photosynthesis among Eucalyptus grandis X E. uro-
phylla ,Castanopsis fissa and Castanopsis hystrix
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BENEMYESX T PHEMRRH S BRI (Eucalyptus grandis X E. wrophylla) EHi ¥ (Castanopsis fissa)
LA (Castanopsis hystriz) Ja& -G N i L AF5E, FFREHOCBOR MW R, [7EIRH Li-6400 #2064
A5 BRI R £k, [&RY1EGE A 80 ST (PAR) H IR 3 s B, £ 4 Fh 8] 406 & 3 2 (Pn) 22 R8N,
B B8 2 56 A 2804 S 5 RE 9 30, AR R R R ] e A s R I R 22 7. B RF LG EREEOLE A
RO TR IR B R R Z R RRE . AR R (Tr) AL T (Gs) K2 AR (WUE) #l CO, F I RR
(CUE) X )66 A 0% 5 i el 107 8 34 5 06 G 3 AR AL, I ) CO, ¥R BE 6 RE I I 8803 X 6 & A3 R84 SR 19 AR
RSN 5o A A R . 3 AL A E R 3. 975~20. 800pmol « m™? - s, B RBA I L B %
AR JCAME SRR R B R R L B R (&R 4R & 45 48 B8 FOG i o A2 AL R, i B R
e Ry PR B i DI 2RI Pt AR R, BT K 43 RO R A A 0 b O
KR -ERE P A OtmBiML RIESE HOCHE T
RESES . QI45.79  XHEFRIRE. A NEHS.1002-7378(2014)04-0222-07
Abstract :[Objective] To select broad-leaf species with high photosynthetic efficiency,we ana-
lyzed the light response curve of photosynthesis among Eucalyptus grandis X E. urophylla ,
Castanopsis fissa and Castanopsis hystrix in the country of Lingtian, Guilin, Guangxi. [Meth-
ods)The Li-6400 portable photosynthesis system was used to measure the light response
curves among tree species. [Results] There was little difference in net photosynthetic rate
(Pn) among species when photosynthetically active radiation(PAR)began to increase, where-
as with the increase in the intensity of PAR, significant differences showed up. The Pn of
different species increased and reached the highest stable point with the increase of PAR.
The trend of response to PAR in transpiration rate(Tr), stomatal conductance(Gs), water
use efficiency (WUE) and CO, use efficiency

(CUE) were similar to that of Pn whereas

s B #A:2014-10-10

Ve A T (1989 4o L . 3 M SE R ) 2k U5 intercellular CO, density, light use efficiency
* TR T L T (2010GXNSFD169007 ., B FH 3L 1123014, showed opposite trend with Pn in response to
FERMIE 11166-01, FRHE 11199001 ¥ B, PAR. The Pn ranged from 3. 975 to 20. 800
x o EIRVER R 1965-) B B, EE IR A SR
FE W) AW FT , E-mail ; gxlsc@sina. com,

1 2 .1 h 9 lea
pmol = m” ¢ s among three tree species.

Eucalyptus grandis X E. urophylla showed the
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highest Pn and Castanopsis fissa the lowest. Highest light compensation point and light sat-

uration point (LSP) appeared in Eucalyptus grandis X E. urophylla and the lowest appeared

in Castanopsis fissa. [Conclusion) Considering the trends of indexes responding to light,

Eucalyptus grandis X E. urophylla was determined as the high light efficiency tree species

and can be popularized in the areas with good water and light conditions.

Key word: Eucalyptus grandis X E. urophylla ,Castanopsis fissa ,Castanopsis hystrix , light

response curve, characteristic parameters,correlation analysis

[ R B X IA KL AR (GLo) HA T H
Bt ( Eucalyptus grandis X E.urophylla ), J&#k
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Fig. 1 Light response curve of Eucalyptus grandis X
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Fig. 2 Light response curve of Eucalyptus grandis X
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Fig. 3 Light response curve of transpiration rate and
stomatal conductance of Fucaly ptus grandis X E. urophylla ,
Castanopsis fissa and Castano psis hystrix
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WEMAMIE, 5 LUE 20, IWFE3 T, #
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F A AT LLTHER Pn 5 Tr.Gs Ml CUE 24 B # 5
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Table 1 Characteristic parameters of light response curve of Eucalyptus grandis X E. urophylla ,Castanopsis fissa and Castan-

opsis hystrix leaves

#Fh Tree species P nax Q RD LCP LSP R? K
B RB# ( Eucalyptus grandis X E. urophylla ) 20. 800* 0.0515% 1. 342 26.504% 444, 925 0. 9902 0.494#
HWit% ( Castanopsis fissa ) 3.975" 0.0175" 0. 495" 15.633"  246. 381" 0.978% 0. 645°
214k ( Castanopsis hystriz ) 4.195° 0.0160" 0.462" 16. 559" 276. 622" 0.982* 0.565%
W W —FUR[E F R Z A R R 25 7 B (P <<0.05),
Note: Different letters in the same column means significant differences (P <Z0. 05).
*2 EERSXAEERERHEIEZMEFHHEXME
Table 2 Correlation between net photosynthetic rate and key impacting indicators of Eucalyptus grandis X E. urophylla
I S
JH Items Pn Tr Gs Gi LUE WUE CUE
(Spearman)
Tr 0.859" * — — — - — —
Gs 0.859* * 1.000* * — — — — —
Gi —0.640* —0.433 —0.433 — — — —
LUE —0.433 —0.596" —0.596" —0.011 - — —
WUE 0.789"* 0.635" 0.635" —0.925* —0. 209 — —
CUE 0.903 " * 0.749* 0.749* —0.802* " —0.323 0.930** 1. 000
* FIRAE 0. 05 K L RF, » » FoRAE 0. 01 KF LR,
* means significant difference at 0. 05 level, * * means very significant difference at 0. 01 level.
RT3 EHRESLEEXRREIEZMMEFHMEXME
Table 3 Correlation between net photosynthetic rate and key impacting indicators of Castanopsis fissa
A Pn Tr Gs Ci LUE WUE CUE
Items(Spearman)
Tr 0.785" * - - - - - -
Gs 0.811** 0.987* - - - - -
Ci —0.235 0.108 0.020 — — — —
LUE —0.473 —0.543" —0.565" —0. 244 — — —
WUE 0.235 —0.196 —0.125 —0. 845" " 0. 345 — —
CUE 0.829** 0. 385 0. 464 —0.563" —0.222 0.578" 1. 000
* FIRAE 0. 05 K LRI, » x RIRAE 0.01 KF LK BE,
% means significant difference at 0. 05 level, ¥ * means very significant difference at 0. 01 level.
R4 dEEXAERREFTEZMEFHMEXE
Table 4 Correlation between net photosynthetic rate and key impacting indicators of Castanopsis hystrix
T H . . .
Pn Tr Gs Ci LUE WUE CUE
Items(Spearman)
Tr 0.987" " = - = = - -
Gs 0.965"* 0.969 " * — - - - —
Ci —0.327 —0. 310 —0. 279 — - - —
LUE —0.587* —0.591" —0.569" —0.095 — — —
WUE 0.336 0.314 0.376 —0.780"* 0.103 — —
CUE 0.837** —0.824*" 0,758~ —0.692* " —0.424 0.525 1. 000

* FIRAE 0. 05 K- LW, « « F/RTE 0,01 KF LR EZE.

* means significant difference at 0. 05 level, ¥ * means very significant difference at 0. 01 level.
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