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Study on the adaptability of Eucalyptus grandis X
E. urophylla in karst hills(]) : photosynthetic
physiological ecology characteristics in spring
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Abstract: Diurnal changes of net photosynthetic rate( Pn) ,other physiological and ecological factors,and photosynthe-
sis and photo-response curve of E. grandis X E. urophylla were measured with the LI-6400 photosynthesis system in
spring in karst hills. The relationship between Pn and other physiological and ecological factors were analyzed using
correlation analysis and path analysis. The results showed that the photosynthesis and photo-response curve of E.
grandis X E. urophylla were complied with the Walker” Nonlinear - Hyperbolic Model. The light saturation point
(LSP)and light compensation point(LCP)of E. grandisX E. urophylla were 1 340 pmol » m” + s and 14. 68 pmol
*m’ « s' respectively, which conformed the characteristic of heliophyte. The apparent quantum yield (AQY) was
0. 06 mol » mol". The diurnal change of Pn of E. grandis X E. urophylla was a “single peak” curve. Transpiration

rate( Tr) , stomatal conductance(Gs)and atmospheric CO, concentration(Ca) were the main factors influencing the Pn
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of E. grandis X E. urophylla. That the high water use efficiency(WUE)of E. grandis X E. urophylla indicated that

E. grandis X E. urophylla had the characteristic being suitable to the karst hills or the tactics avoiding drought.

Key words: Eucalyptus grandis X E. urophylla; photosynthesis; diurnal change; path analysis; light curve;

karst hills

, (
,2003), ,
( ,2003),
( ,2006; Yue-
min sZOlO)c
(Eucalyptus) , ,
, , 945
’ ( ,2007;
,2004) ,
) ( ,2010),
(E. grandis X E. urophylla) )

1.1
) ) o 19
C; 1 856. 7 mm,
4~17 ’ ’ 76yo
309 d, 1.2, )

(Alchornea trewioides) . (Vitex negundo) .

( Bauhinia championii) (Fallopia
multi flora) . (Setaira viridis) . (Ar-
thraxon hispidus)

1.2
1.2.1 L6400
, 2011 4 , )
8:00~17;
00 1h 1, . 5
, 5 (Pn,

pmol « m” « s'),

(Tr,mmol * m? « s1), (Gs,mol *» m?

s, CO, (Ca,pmol « mol™) CO,
(Ciypmol » mol™) (PAR, pmol +
m”es'), (Ta,C), (RH, %)
(VpdL ,kPa)
1.2.2 LI-6400
, 2011 4 8§:00~12.00
, 1 800,
1 600,1 400,1 200,1 000,800,600,400,200,100,
50.25.0 pmol * m” « s’ .
1.2.3 Microsoft Excel 2003
SPSS 17.0 o

(WUE , pmolCO, + mmol' H,0O)



(I 187

(Ls) WUE = Pn/Tr
(Fischer,1978), Ls=1— Ci/Ca (Berry &. Down-
ton,1982),

( Walker, 1989): A = {® *« Q + A, —

(D Q+ALD —4ks D Q+ ALy l/2k) —Ryy

A: ’Q: ’@:
(mol * mol™ ), A kR ,
Ry : (pmol « m”? « s'), 200 pmol -
m?es? .
(
3 )¢( ,2005),
~12r
Im
10 F
£
e 8T
£
s B
g
£
Bo4r
1)
o 2F
&+
ﬁ‘ 0 1 1 1 1 1
6 8 10 12 14 16 18
B8] Time
1
Fig. 1 Diurnal changes of Pn of
E. grandis X E. urophylla
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Table 1 Correlations between Pn of E. grandis X E. urophylla and related physiological and ecological
factors and correlations among the related physiological and ecological factors
Items Pn Gs Ci Tr VpdL PAR Ca Ta RH PAR
Gs 0.995*"
Ci —0.868** —0.865""
Tr 0.739" 0.721*% —0.531
VpdL —0. 357 —0. 391 0.458 0. 346
PAR 0.574 0.559 —0. 446 0.943** 0.502
Ca 0. 485 0.534 —0.552 —0.094 —0.903** —0.225
Ta —0. 285 —0.321 0. 404 0.408 0.991** 0.538 —0.901**
RH 0. 456 0.492 —0.566 —0.225 —0.981*" —0.363 0.946**  —0.969*"
PAR 0.866*" 0.865** —0.999** 0.510 —0.489 0.423 0. 587 —0.438 0.598
WUE 0.864** 0.869** —0.774** 0.363 —0.708% 0.184 0.795** —0.671° 0.778"* 0.791**
**, P<<0.01,* : P<C0.05, (The same below) .
(Ta) . (RH) . (Ls) ,
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Table 2 Path analysis between Pn of E. grandis X E. urophylla and each related physiological and ecological factors
Indirect effect

F _ Direct Total Correlation
actors offect X1—>Y X2—>Y X3—>Y X4—>Y X5—->Y X6—Y X7—Y X8—>Y ota coefficients
X1 0.433" 0.324 0.082 —0.042 —0.159 0.077 0.072 0.208 0.561 0.995%*
X2 0.449~ 0.312 —0.072 —0.072 0.028 —0.035 0.042 0.087 0.290 0.739*
X3 —0.209 —0.169 0. 155 —0.038 0.268 —0.154 —0.041 —0.169 —0.148 —0.357
X4 —0.076 0.242 0.424 —0.105 0.067 —0.057 0.035 0.044 0. 650 0.574
X5 —0.297* 0.231 —0.042 0. 189 0.017 0.149 0. 049 0.190 0.783 0. 485
X6 0.157~ 0.213 —0.101 0. 205 0.028 —0.281 0.050 0. 186 0.299 0.456
X7 0.083" 0.375 0.229 0.102 —0.032 —0.175 0. 094 0.189 0.783 0.866**
X8 0.239** 0.377 0.163 0. 148 —0.014 —0.236 0.122 0.066 0.626  0.864**
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Fig. 7 Photosynthesis-light response curve of E. grandis
X E. urophylla fitted by nonlinear-hyperbolic mode
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Table 3 Photosynthetic and physiological parameters of E. grandis X E. urophylla leaves

Rd(umol + m® + s) AQY(mol « mol ") A Cpmol + mi® + 51 LCP(umol » m* + s')  LSP(umol » m* + s1)
0.96640.152 0.05840. 004 17.89340. 395 14. 68 1344
:y=—8E— 062"+ 206 pmol » m™” « s')( ,2009) )
0. 02152+1. 1195, (LSP) (1 344 pmol » m? « s'),
1344 pmol » m™” » s'C  3), (14. 68 pmol * m” = s'),
(Prunus cerasifera) (LCP:24 pmol »
3 m?est) (Prunus X Cistena pissardii)
(LCP:92 pmol » m™ « s')( ,2011) )
(Agu . .
2009) . - .
o 7 ( .2001; ,2008), 0.08~0.125¢( ,2003; ,2001),
. “ , 0. 03~
0. 07(¢ »1992),
) 0. 06, 0.97 pmol » m” + s,
( ,2006) , ,
, (Maytenus guangxiensis) (0. 029)
, ( Sapium rotundifolium ) (0. 06),
s (0. 075) (0.071) ( ,2009),
, CO, . (Rob~
s , CO, inia pseudoacia ,0.049~0.061) . (Hippophae
) CO, , rhamnoides ,0. 042~0. 048) ,
( ,1997) ) o
(He- o
itholt,1989; Kirnak ,2005), ) , )
2.56 pmol CO, * mmol" , , . )
H, O, (2010) )
(Leucaena leucocephala) o
(2. 91 pmol CO, *» mmol" H,O) )
, (Bunce, 2000) , s N
s Walker(1989) o
(LSP :1 027 ymol « m” « s'; LCP:3. 87 pumol « , ,
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