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Abstract : Photosynthetic parameters of Taxodium  Zhongshanshan 405’ , T. ‘ Zhongshanshan 406’ , and
T. ¢ Zhongshanshan 407’ and their female parent T. mucronatum Tenore and male parent T. distichum
(L.) Rich. in July, September and October were delermined, and heterosis of three clones in net
photosynthetic rate (Pn) , stomatal conductance (Gs), transpiration rate (Tr) and water use efficiency
(WUE) were compared. The results show that Pn value of three clones and their parents in different
months have a significant difference, which lead to a significant difference in their Pn light response
curve, but Pn light response curve of three clones are generally consistent. Pn value of three clones in
different months are all higher than that of T. distichum and that of T. ‘ Zhongshanshan 405’ is higher
than that of other two clones. Light compensation point (LCP) of three clones and their parents appear
generally a trend of the highest in July and the lowest in October, in which, LCP of T. mucronatum in
July is significantly higher than that of three clones and T. distichum (P<0.05). And light saturation
point (LSP) of three clones and T. mucronatum appear generally a trend of the highest in September and
the lowest in July, but that of T. distichum with the highest in September and the lowest in October. In
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July, Pn diurnal change curve of three clones and their parents all are irregular type and the valley value
appears about at noon 12;00. In September and October, Pn diurnal change curve of three clones and T.
mucronatum all are a single-peak curve and the peak value appears at 10:00 am, while Pn value of T.
distichum declines continuously from 8:00 am and obviously lower than that of other trees during the
wholc day. Heterosis of three clones in Pn, Gs, Tr and WUE in different months exists an obvious
difference. Generally, Pn, Gs and Tr of T. ‘ Zhongshanshan 405’ keep a high heterosis rate in three
months, those of T, “ Zhongshanshan 406 have the highest heterosis rate in September, while those of 7.
‘ Zhongshanshan 407’ have the highest heterosis rate in July. And WUE of three clones have an obvious
heterosis only in October and that of 7. ‘ Zhongshanshan 405° and T. ‘ Zhongshanshan 406’ is much
higher than that of 7. * Zhongshanshan 407 . Generally, heterosis of every indexes of T. ¢ Zhongshanshan
405’ is higher than that of other two clones. It is suggested that photosynthetic capacity of three clones is
close to their female parent T. mucronatum and better than that of their male parent T. distichum, in
which, heterosis of T. ‘ Zhongshanshan 405° is obvious.
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A. ‘142 405° Taxodium ‘ Zhongshanshan 405’ ;
B. ‘#p142 406’ Taxodium ‘ Zhongshanshan 406° ;
C. ‘11K 407" Taxodium ‘ Zhongshanshan 407’ .
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Fig. 1 Light response curve of net photosynthetic rate (Pn) of three
clones of Taxodium ‘ Zhongshanshan’ in different months
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—O0—:7H July; —m—: 9 A September; —e—: 10 § October.

A. BUVEFA P2 Tavodium mucronatum Tenore; B: &4 Taxodium distichum (L.) Rich.
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Fig. 2 Light response curve of net photosynthetic rate (Pn) of Taxodium mucronatum Tenore and T. distichum (L.) Rich. in different months
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Table 1 Light compensation point ( LCP) and light saturation point ( LSP) of three clones of Taxodium ‘ Zhongshanshan’ and their parents in

different months { X+SE, n=3)"

R LCP/pumol - m™2 - 57! LSP/pmol - m™2 - g7
Tree species” 7 A hly 9 A ¥ September 10 B4} October 7 A4 July 9 H 43 September 10 A #} October
405 48.98+6.99b 36.19+4.66a 30.22+1.04a 987.57+10.79a 1 260. 82+68.05a 1 035.26+53.81a
406 40.97+2.64b 44.9319.64a 28.46+3.01a 862.42+7.99b 1 139.36+83.17ab 968.92+35.44a
407 35.99+2.13b 39.93+11.42a 31.90+4.30a 857.72+25.65b 1086.26+112.06ab  913.94+52.75a
F 75.20+13.88a 29.85+3. 14a 26.59+1.58a 965.60+36.79a 1302.94+164.01a 983.05+47.26a
M 40.98+2.65b 35.45+6.86a 22.92+1.70a 753.67+£15.59¢ 912.00+96. 00b 612.45192. 06b

D HEJFPX G| B@/J\'%?E:%a‘%ﬁ B% (P<0.05) Different sma]l letters in the same column indicate the significant difference (P=<0.05).
D405, “ il 42 405° Taxodi ¢ Zhongshanshan 405° ; 406 ‘ H1{lj #2 406° Taxodium ° Zhongshanshan 406™; 407: ‘ ¥ (11 #2 407° Taxodium
Zhongshansha.n 407’ ; F. %E;}%ﬂ ) A Taxodmm mucronatum Tenore; M: %42 Taxodium distichum (L.) R_lch




34

WA, % 3 A LR YR RHFEA R R 33

A3 AT A ATR R E R OR T AR/
v PR RE AR ,9 A ol Fll F 638 Bk .10
A5/
2.2 MUNEMRREFESLGER(Pn)NA
TR LR

ARIFH 63 A A Tt R R EA B RE
PR A B &% (P) 19 B A fL 4R 0
B3, mE3 WUBEH:7 AR 3 MRERREEAR
i Pn HASfL IR RN A, B hF 12:00 247
HIES . Eo,  dilAs 4057 f ¢ il 4077 K B
PR T A AL AR R, 3976 £ 4F 10:00 35
B4 KB ¢ ilAZ 406° F¥%FAZH P B
(R H BRAE LR 8.:00, BEE LA A SR ST B A<
BT (E 4) 52 12:00 47 Po {HIE E L4, T
1E F2F 1400 7245 Po {E LA T EFH,14:00 % 16:00
Po fE3HSE FIE, Mk LE,7T A6 LA 405" &
Fof) Po {E35 00 B 8 T AR FN

1 3 A .9 A4H 10 A4 S AFh Po
HAS LA . 3 ATt 2R AP T 5T 35 SR AZ 19 P
H A5 fh it 2R 1 5 i 780 | W BLFE 47 10:00; 005
BT 14:00 Pn fHBHT FFE,14:00 LUGRE
%, TiETRZE Po M F2F 800 Tl — B E#4E
R, e RH BT HAMM R, 5 RF
R 4057 R TG RS P2/ P fER, P
LA 406 F0 ¢ sl 407 HIRZ, ¥ MAZ ) P (5
%, 7 HUE& W Fh i Pn R BAET 9 A#A 10 H
o, TS 7 H B BSREIRA X (B 4) . 10 AR
WEFG Po EBAET 9 A 6,10 A4 Hilidz 405
A2 406”7 ¢ Uil A2 407 FIFEA BT ERE PIAS L
41000 B Pn BE(E L 9 A MIRIRT 23% 22% .
12% F1 23% , &4 Fb ] P {925 St A BT, X —48
50 A PR S U £
2.3 RUBEHRREESRAMEEN LR £
RBEHWEHTN :
2.3.1 4koikE(Pn) LB ALEMRGFGT
fo REBM 3 AP R R A BT
PR HALATE FRG A B (Po) AR L B 3 A~
P2 Po BOZeRR S RAS L LI S, I8 5 AT BR K
PSS, 3 MTAER S BIG B PIAZ ) Po (N7 A
B ERA% .9 A IR FIBER 10 J 43 0w A AR 5 9% P
KB P ELESRLZE 9 B AR TR A, (6 54 ik A
X, H7E 10 A G BIRAR, BANRIE A 435 FAZH Po

28
A
24
.20 F
17}
T.E 16
&
g 12
5
A 8t
4
0 1 L 1 ]
8:00 10:00  12:00 14:00  16:00
28
B
24
.20
w
= 16
g 12F
=
2 5l
4 L.
0 i ] i - |
8:00 10:00 12:00 14:00 16:00
28 r
C
24 |-
TUJ
=
2
=]
=3
a2
o
[=T
] I

L
12:00
BflE]  Time

0 i
8:00 10:00

14:00 16:00

—m—: ‘P2 405’ Taxodium ‘ Zhongshanshan 4057 ; —o—: ‘ HLIfS
406’ TFaxodium * Zhongshanshan 406’ ; —e—: ‘ #1li42 407’ Taxodium
¢ Zhongshanshan 407’ ; —O0—: 22 75 B ¥%& B 42 Taxodium mucronatum
Tenore; —A—: P Taxodium distichum (L.) Rich.

A:7 A4 July; B: 9 A # September; C: 10 J {5 October.
3 TEAHI A BUEEERREFEASLGER(Pn) TR
2
Fig. 3 Diurnal change curve of net photosynthetic rate ( Pn) of three

clones of Taxodinm ‘ Zhongshanshan’ and their parents in different
months . .
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Fig. 5 Change of net photosynthetic rate (Pn) and comparison of heterosis rate ( He) of three clones of
Taxodium ° Zhongshanshan’ and their parents in different months
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Fig. 6 Change of stomatal conductance ( Gs) and comparison of heterosis rate { He) of three clones of
Taxodium ‘ Zhongshanshan’ and their parents in different months

—
)

Tr/mmol » m?+ s™
o ©

w

B4 Month

30

20

He/%

10

0 1 1 J

7 8 9 10
_10 Hp Month

-20

—m—: ‘12 405" Texodium ‘ Zhongshanshan 405° ; —o—: ‘#1147 406° Taxodium ° Zhongshanshan 406’ ; —e—: ‘ H 1|4 407 Taxodium
¢ Zhongshanshan 407° ; ——: B EFEPIXS Taxodium mucronatum Tenore; —A—: % F142 Taxodium distichum (L.) Rich.

7 FEABIAMFLEAERRFREEREE(Tr) HECREFMALE(He) LR
Fig. 7 Change of transpiration rate ( Tr) and comparison of heterosis rate ( He) of three clones of
Taxodium ‘ Zhongshanshan’ and their parents in different months
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