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Comparative Study on the Photosynthetic and Physio-
logical Characteristics between Eucalyptus grandis X
E.urophylla and Conifer Species
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(Guangxi Normal University) , Ministry of Education, Guilin, Guangxi, 541004 ,China;2. Col-
leage of Life Science,Guangxi Normal University,Guilin, Guangxi, 541004, China)

E LHMNIEHERT RE S N T.E R (Eucalyptus grandis X E. urophylla) MAVEF IR M A E
PR IR IZ 0 X3l B R A A, [ ER A Li-6400 BUE S A& 400 € B B 5 & Rk 42
RIEBEFEM R GG 3R (Pr) X HOGCA A TR 7 09 B A8 4k, I8 50 A5 5GP 43 0 7 g o & R 5 ek &
AMEFEER, [ERYX 3 PR A &k 70 A 222 22 310008 B 19 45 3, 06 & A 30U 8T (PAR) <AL
FHE(Gs) (RS H R (To) MR CO, MR BER X 3 AR A F ¥t G E A B EERN 1. [&iL)E
J e FAT B 1 K 3 FUHACR (WUE) O RE AR (LUE) 1 CO, R AR (CUE) i B A 3 A AR 1l
Az 35 HLAE R i
KERE.EREM DRSS EA GEMEM B MM
RESES.Q945.79  XEARIRE A XEHS.1002-7378(2014)04-0217-05
Abstract: [ Objective] To explore whether Guilin region is suitable for the growth of
Eucalyptus grandis X E.urophylla, we made comparison of photosynthetic physiological
characteristics among Fucalyptus grandis X E. urophylla plantations and leguminous mixed
forest in Lingtian country. [Methods]The Li-6400 portable photosynthesis systemwas used to
measure the net photosynthetic rate (Pn) and the daily variation of photosynthetic physiolog-
ical factors among FEucalyptus grandis X E.wophylla,Pinus massoniana, and
Cunninghamia lanceolata in spring. Correlation analysis was used to understand the rela-
tionship of Pn and other photosynthetic physiological factors. [Results]Pn of all tree species
showed double-peak characteristic in spring. Photosynthetically active radiation (PAR),
stomatal conductance (Gs) ., transpiration rate (Tr),and intercellular CO, density are main
factors affecting Pn daily variation. [Conclusion) Eucalyptus grandis X E. urophylla has high
water use efficiency (WUE), light use efficiency
YR E . 20140410 (LUE) and CO, use efficiency and adapt to
TEER A B L (1965-) . B 3% . £ % RS04 & fikyy  mountain habitat with fast growing in Guilin.
H BT Key words: FEucalyptus grandis X E. uwrophylla ,
)R LR L I (2010GXNSFD169007 FERHEE 1123014, Pipys massoniana ,Cunninghamia lanceolata ,

BEAHE 11166-01. FERHE 11199001 BB .
% » il IAEH : E-mail : gxlsc@sina. com,

photosynthesis, daily variation, correlation analy-

sis
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(906G AR BRI 1T LA S N AR RS o i 45 4 1R 30
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grandis X E. urophylla ) NERKIFTA, HAEMEY),
AR BE R, BT BN AE T FEVE AT, AT i — 3°C 5
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BRI 3 3 Aot & 4 M98 A . K 3 A T 0%
(WUE) |, Jt fig | H 2 % (LUE) ., CO. F H & %
(CUE); it B A XN WUE= Pn/Tr""; CUE =
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Fig. 1 Daily variation of PAR and Pn for Eucalyptus
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Daily variation of Tr and LUE for Eucalyptus
grandis X E. urophylla . Pinus massoniana and Cunning -

hamia lanceolata
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Fig. 2 Daily variation of Gs and CUE for Eucaly ptus
grandis X E. wrophylla , Pinus massoniana and Cunning -
hamia lanceolata.
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Daily variation of Ci and Vpdl for Eucaly ptus
grandis X E. urophylla , Pinus massoniana and Cunning -

hamia lanceolata.
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Fk B Ci fFFEMR B E 25 (P <<0. 01, Hp L
Fi R MY ¥ Ci f 5 (284, 501 pumol « m ™%« s7 1),
3 R R R Vpdl B H AR fb AR He R, HB R R B
IR RS, B 3 F R R Vpdl Z [8] Y 22
EENTE
2.5 HHXAEREXMEFZEMEXDH
2.5.1 AXMELSH

E R . 5 RS FIR R A 3R (Pn) L HA
LR (Gs) I CO, MR (CD ZEREHR (Tr) (1
TR RN 28 V3T 5 8 (VpdD G A SR S (PAR) %%
FES W R T Z A SR 1% 2 Fk 3
FTR

ME1ATLEN BRI HRE AT
BEVZEIE R OG5 A U SR COL R T 2805 B R
5 IR A OG5 CO. YR B G BE R FH Ak
e I W W 2 I A BRAR DG, 5 TR 2RV R T
B 7K G R FRSCRBAR EAN 3
*1 ERRSEAEZRETEYMETFHMEXY
Table 1  Correlation of net photosynthetic rate (Pn) and its

main affecting factors for Eucalyptus grandis XE. urophylla

it H
Pn Gs Ci Tr Vpdl PAR
Item

Gs 0.745~ — — — — —

Ci —0.794*  —0.285 — — — —

Tr 0.915 * 0.576 —0.818** — — —
Vpdl —0.152 —0.370 —0.122 0.176 — —
PAR 0. 806 ** 0.358 —0.939*  0.879* 0.370 —
WUE 0.200 0. 394 0.091 —0.152 0.939** —0.273
LUE —0.697* —0.176 0.891** —0.818* —0.442 —0.964 **
CUE 0.976 = 0.673*—0.855*  0.867* —0.103 0. 855 **

* ROREFBE, P <0.05; « » FREFWMBE, P <0.01,

* indicate significant difference at P <C0. 05; * x indicate very sig-
nificant difference at P <C0. 01.

x2 DEMRSEEGEXRREIEZMEFRMEXE

Table 2 Correlation of net photosynthetic rate (Pn) and its

main affecting factors for Pinus massoniana

i H

Ttem Pn Gs Ci Tr Vpdl PAR

Gs 0.976 * - - - - -

Ci —0.491 —0.455 - - - -

Tr 0.939 ** 0.939** —0.600 - - -
Vpdl  —0.152 —0.152  —0.455 —0.006 - -
PAR 0. 879 ** 0.842** —0.758* 0.855** 0.152 -
WUE 0.164 0.152 0. 030 —0.127  —0.406 0.152
LUE —0.612 —0.576 0.818** —0.648* 0.382 0.903 **
CUE 0. 879 ** 0.818** —0.794 ** 0.879** 0.176 0.976 **

* RARZEF W, P<0.05; x x RREFHEE, P <0.01,
* indicate significant difference at P <C0. 05; * x indicate very sig-

nificant difference at P <C0. 01.
W2 Bl SEMREOLEERR S RIE,
i A A A B AT CO, A R0CR 2l B 3% 5L

7%

ON

BEEAE, 5 MR CO. W B L REA I ZCR i

TR A ZE PR 5 R K 23 R ORI AR G A 3%
M3 F L EAREOLE BRI TIE KB

AR OGE A R B K R CR D COL TR

AREN R B R F EAOC, 5HLE CO. WK EE DL hE

I FH %A T N 28V 7 BRI AR OGS I %

R3 BREXGEXERHETIEZWEFHEXNE

Table 3  Correlation of net photosynthetic rate (Pn) and its

main affecting factors for Cunninghamia lanceolata

it H

Ttem Pn Gs Ci Tr Vpdl PAR

Gs 0.903 ** — — — — —

Ci —0.600 —0.455 - - - -

Tr 0.891 ** 0.952* —0.552 - - -
Vpdl —0.345 —0.394 —0.297 —0.248 — —
PAR 0.636* 0.527 —0.855* 0. 600 0. 200 —
WUE  0.733* 0.564 —0.418 0.527 —0.333 0.564
LUE —0.273 —0.176 0.830* —0.285 —0.491 —0.806**
CUE 0.952** 0.842** —0.745~ 0.867** —0.164 0. 830 **

* RONZEFWBIE, P <0.05; » » RIREFWEE. P <0.01,
* indicate significant difference at P <C0. 05; * x indicate very sig-

nificant difference at P <C0. 01.
2.5.2 #F @

T WA OGS XL A AR B
REE BT R ot G AN B R A SRR
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+40. 045Gs — 0. 059Ci; & BB #4 Pn = 0. 555 +
42.266Gs+0. 004PAR; 12K Pn=0. 685+ 124. 628
Gs, EMIZERBR =1, BIHFRLFKKENA,
P <0.01, ARG5S F AR & (9 AH DG PEAR W2, [l
ZEE B 45 B A5 Gs, Ci Al PAR 45 017 &2 801 35
F W 2 K, N 3 AN Ty AR AT DL
LT EEAR R AR B 52 AR B 0 v R

3 it
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