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Photosynthetic Characteristics of Liriodendron tulipi fera from Different Provenances
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Abstract: Diurnal changes of photosynthesis, light response curves and CO, response curves of the Lirio-
dendron tulipifera clones which introduced from three different provenances were researched by LI-
6400XT. The results showed that the diurnal changes of the net photosynthetic rate of both Pennsylvania’
s and Ohio’s clones displayed twin peaks with an obvious midday depression. The peaks appeared in 10:00
and 14:00. However, midday depression disappeared in the New York’s clone. The analysis of light re-
sponse and CO, response curves showed that both the light saturation point (1 180.4 pmol * m™* « s~ ')

2

and the light compensation point (10. 27 ymol * m * « s ') of New York’s clone were higher than those of

the Pennsylvania’s and Ohio’s clones. This trend was also applicable to the CO, (1 595.0 pmol » m™? -

2

s ') saturation point and CO, compensation point (107. 5umol + m * « s~ '). Under the low light condi-
tions in northern China , light compensation point and CO, compensation point were higher in New York
provenance, so it was not conducive to the accumulation of organic matter. Pennsylvania’s provenance was
more suitable for the northern environment because it needs little light and CO,.
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Fig. 1 The diurnal change of P, and gas exchange parameters
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Fig. 2 The light response curves
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Table 1 The parameter analyses of the light response curves
P oax AQY LSP LCP Rd
4 /(pmol » m™? / (pmol /(pmol « m™?2 /(pmol » m™?2 /(pmol + m™2 A R

e s + pmol ™) esh es es D

BEL(PA) 6.88+0.11a 0.073 6 54+6.11b 7.29+£0. 23a 0.514+0.05b 0.99
2 M (OH) 8.81+0. 18a 0.0859 0+£5.38b 8.11+0. 82¢ 0.66-+0. 15b 0.99

A2 (NY) 13.58+0.13b 0.082 8 1180.4+1.52b 10. 27+0. 35a 0.824+0.03a 0. 99




76

VU b2 B 2 41

30 #

454 B AU e 8 IR B AL, A PL-CO,
e o7 i 2R &S SRR 2) . B A B8 T R R R
ZAR RN A 6 TG FE KA P 20 34 17, 4,17.8
pmol » m 7 o s, Bl A Fp IR AY b 55 R k43 B
w45, 750,49, 4 % , [A] E 4A12) IR ) R R AL 3R

BefIk. 0017 mol » m* + s, 14120 U1 3
RSB RO COL R AR BG40 20 R i It 3% R
FH C R COL 2 015 R0 B S8 4
T CO, ok RHK .

&2 CO, RS H M

Table 2 The parameter analyses of the CO, response curves

P % tmax B bR B AL ROR Cisar - R,
. o, i CO, FME ., . "
4R /(pmol » m™? /(mol «+ m 2 /(pmol « m™? /(pmol « m™? WA R
_ /(pmol « mol™1)
e s D) e s D) es es )
EFH(PA) 17.36+1. 2a 0.032 4 1243.16+15. 3a 88.51+3.7a 2.7640.18¢ 0.98
ez Ak (OHD 17.8040. 7b 0.033 2 1231.63+5. 2a 82.30+4. 3b 2.64+0.09a 0.99
25 (NY) 11.9140.5b 0.017 2 1595.034+12.2b  107.544+3.91 1.7940.07b 0.99
. PA.H-E{E _PAM‘I%E I~ OHﬂ-ﬁ{E %%?Ut ,Zﬂ?@ﬁ%jtiﬁgﬁﬁk E"Jﬁ'ﬁ”@@%‘ﬁ‘

- OHfL&H & NY#HEE —-NYRI&1{E

20

o 15

G

@TS 10

4z -

%ig 5

& 3

= 045’" 8 Q © & O &
P O R O SN

ZRAARIKE

3 CO, MRz i 2

Fig. 3 The CO; response curves
g5tk

M AERKEE SHOLG R B VMG, R85
WFFE A [6) Fh J5 H IE 56 K SO0 & A= BRRR M BE 8 10
B S ] b V50 I 55 T 35 Ak 0T A S5 B 855 74 Ak A 3 1
L Kz %of A [ S5 AU 7] CO, v B 1 1) FH i el
T R 7 O B B ARG 4045 3 L 305 b 33 B b i 7
Rl K PR 85 1 b 4R A B 4

T2 A7 1K T S U IR 22 AR I 56 T Rk 1
T R H AR i 2 S B R 55 1 AN W S A
10:00 ZE47 256 2 AN UEME H BLAE 14:00 224 . A
— AN B2 PRI 4R L A 2 N I A I S R R
A I AR B 2 A s i ey it 2% 43 BT T
2] 24 Y AL 55 G 5 Wk R 08 2 32 4 1 DG s L G AR R
AGAF] 1180 pmol » m * s 1, KR FEA LR T F
P AV Z AR AP IR 990 pmol « m 2+ s 1,875 pmol
em Coes L HERA BB BRI S, TR
SR AR A ] 0 — 3 B 26 L YO 4 I o
R o 8 B R 1) S A ) e e A A S e 9 Y
1) B 43 L 35 3] Y IS0 AN ARGRE 8 T8] A T 5 DA
AR B AN 32 S5 G R e R 0 14 43 DA G i xt
AN IR (R R S T R b b S5 R A A AR
AR 25 5, 3l R oA i T AR 0k B 5 | R R AL T

3

P ~LSP . LCP L5540 2 A FREF- 5 &5t 76 20 .
27% .34 % . [RIE B CO, Wil B 4§ 45 Cie F1 CO, %b
B IO 2 A BRI (E B 29 %0 .26 Y0 . 3X i B
2 24 YR L 36 3 AR OO O IR CO, YT SR 38K, B
T EL R A O BE O XA CO, e AR Y L X
FEF S CO, A5 ALY R IE AL S KE A P o A
NEA LR 67. 8%, 1 HL 21 249 Fh P56 1422 w5 A
I W% 3o 338 e o X BB A A ) T AT L R LR TRtk
BRI CO, ¥ Ji X 401 249 i 15 368 25 Wk 2 K 4 i B A1) P
0T A7 35 ) 0 U5 RN 22 4% P U5 BB S A AL
IOE IR X A 2R K

SCHiR % B R S RKORD I 98 D AR AR AN A 2R
s AT LR T 3 AR
(0 3638 2 WO 1 R Bl . DL BRSO U B T
o G Rl DX 5 | oAb S 68 A ARk AT R S e G OE R AR K
PR R O B4 L X 5 H A A g A
S T8 A P v O R L X A — B S AR —
O A7 AR B X I T R HEE A AL SE RS M K
XN b SE RS S MK AE L 7 b X 5] FR R AE T — s B
FE N

25 LTIk AS [R) b U b b 95 58 5 A 7E O A R
I AR R 25 5, 3K O 16 T A [ 3 1oy 1 199 5t
AT EE RO, 52 A7 3 A IR 1 3b 58 K A
XiF o B B AN ERBE CO. e B BER AR, 0P W AR FH 98
FERE R AR A, Be i Ak e Ll A VR S b O LA
i Fn el Rk Ak S R HEATHE o A 20 P il b 36 3G 2 Ak
R A% 2 32 43¢ o 1 6 BRI B 338 R AR R TE R O IR M X
RN R SRR A K . H AT, R [E] A e
2 98 S BRI 5T DR 0 W 9 D R ) R R PR R
L PR A 5% Ak 4R 2R B B PRI R R &R SR E O
JIEE S DIAEASTE (6 ok 2 3 1R N b b X A
O R A

1 200 ymol *» m * -



m i

W A5 < 7S (Rl 0 M 56 3 SO & i PR F 5T 77

2% k-

(1]

2]

(3]

[4]

(5]

(6]

(7]

(8]

L9l

[10]

[11]

[12]

[13]

[14]

R, g, W m e, 55, b S RS AR B R BB R R R
SELT]. WAkl B 2009, 29(6) :29-31.
FEZE L AR 2 (b Jr 49 LML b 5t o B ARl s B4t . 1997«
107-108.
M2 . db 3¢ R 5 A 7] R A 18] L D XA 2E K R B RO AR
LI A& bkl B4, 2008, 35(1) : 81-84.
AR DT, BB S0, AL b 58 1 F AR IR 7E AR A A R A
PER R BT, m mtAROL K= 2 4 B AR RE M, 2001, 25 (4)
26-30.
LIJ M, XIE F,, FENG ] W, et al. Display of Liriodendron
tulipifera 1. provenance in Fujian[ J]. Journal of Nanjing
Forestry University: Natural Sciences Edition, 2001, 25(4) .
26-30. (in Chinese)
RS0 B L R PR A TR IR L 56 R AR AR K R A R
Mrwrsel)]. BIETLA A} 2, 2010(1) : 66-68.
A, Rk AR MEME DA R TR
He 24k, 1999, 19(2) :164-169.
Wi, Boasfe, 8. 4. RGEBOLS HRE R & 5 4
LJ1 mmtpoll K224 - BARREE M, 2003, 27(1) . 72-74.
CHEN H, RUAN H H, HU H B, ezal. A study on the pho-
tosynthetic characteristics of Liriodendron chinense[]J]. Jour-
nal of Nanjing Forestry University: Natural Sciences Edition,
2003, 27(1):72-74. (in Chinese)
FALHE, A, TR, A5, R SRR A D 5 L A 2 R
FEHOCG BRI M bkl K% %M. B AR %R,
2002, 26(6):28-32.
JIK S,.YANG X Y,YANG D C, et al. Phenological observa-
tion and diurnal change of net photosynthetic rate of Lirioden-
dron[]J]. Journal of Nanjing Forestry University: Natural Sci-
ences Edition, 2002, 26(6):28-32. (in Chinese)
SRIEE . EI0WE, Jr AW, AL KR IE 6 i VI AR R R 2RO
BRHERELT ] wE Aol R B ARRE R, 2007, 31
(3):136-138.
ZHANG X P, WANG Q F. FANG Y M. etal. Effects of dif-
ferent water stress on photosynthetic characters of Lirioden-
dron chinense from Zhejiang Province[ J]. Journal of Nanjing
Forestry University: Natural Sciences Edition, 2007, 31(3):
136-138. (in Chinese)
INET, FALEL T 5 M0 X A S R B M OE M RO SRR
#mI]. JElEZ, 2010 (2):86-89.
Setr, E /N g AE L W0 X A TR 4 O A A 2
FerE 2 [T ]. PEAE AR B4R . 2014, 30(5) : 26-30.
WU J, WANG X D, YEJ F, etal. Effects of water logging
Stress on the photosynthetic physiological [J]. Journal of
Northwest Forestry University, 2014, 30(5):26-30. (in Chi-
nese)
YE Z P, YU Q. Comparison of new and several classical
models of photosynthesis in response to irradiance [J]. Jour-
nal of Plant Ecology, 2008,32:1356-1361.
YE Z P, YU Q. Comparison of photo-synthetic response to
intercellular CO; and air CO;[]J]. Journal of Ecology, 2009,
28:2233-2238. (in Chinese)
WRE,HEML. TER. %, EMBRGRAMAR A KA T

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

FOUERHAELT ] Mok B, 2013.49(3) :56-62.

HUANG QJ. HUANG G W, DING CJ. etal. Comparative
analysis of photosynthetic characteristics of Populus deltoides
clones with different growth vigor[ J]. Scientia Silvae Sinicae,
2013,49(3) :56-62.
YE Z P, YU Q. A coupled model of stomatal conductance

(in Chinese)

and photosynthesis for winter wheat [ ] ]. Photosynthetica,
2008,46:637-640.

78 S0 T R SR A B L A AE ARSI OGS R B H S e (R T
SR LI ZRACIIE K% 24 e - SR FL 21T, 2006, 38(2) :96-
100.

REN J, HAN L Y, GUO J X, et al. Study on photosynthe-
sis of young Sorbus pohuashanensis Hedl and the effect of ec-
ological factors[J]. Journal of Northeast Normal University:
Natural Science Edition, 2006, 38(2):96-100. (in Chinese)
BRODRIBB T J, HOLBROOK N M. Forced depression of
leaf hydraulic conductance in situ: effects on the leaf gas ex-
change of forest trees [J]. Functional Ecology, 2007, 21(4) :
705-712.

GU L, PALLARDY S G, TU K, et al. Reliable estimation
of biochemical parameters from C3 leaf photosynthesis-inter-
cellular carbon dioxide response curves[ J]. Plant, Cell & En-
vironment, 2010, 33(11):1852 -1874.

LESTARI R, EBERT G, HUYSKENS-KEIL S. The Effect
of light and water supply on growth, net CO, assimilation
rate and mineral content of Salak (Salacca zalacca (Gaertn. )
Voss) seedlings [J]. International Journal of Biology, 2011,
3(3):94-104.

XUDQ . SHEN Y G. Diurnal variations in the photosynthe-
tie effieieney in plants[J]. Acta Phytophysiologica Sinica,
1997,23(4) :410-416.

ATARZL. 3 FR A 1 G & A P LA LT DL DU Ab AR B = 4
2014, 29(4):21-25.

YU J H. A comparison of photosynthetic characteristics be-
tween three Color-leafed plants [ J]. Journal of Northwest
Forestry University, 2014, 29(4) :21-25. (in Chinese)
ZHANG J L, MENG L Z, CAO K F. Sustained diurnal pho-
tosynthetic depression in uppermost-canopy leaves of four
dipterocarp species in the rainy and dry seasons:does photore-
spiration play a role in photoprotection [J]. Tree Physiol.
2009, 29 (2).217-228.

X BE  Z T 0, SR BT L A5 3 AR AR B A oM RO A REERY L
BRFFELI]. Mol BEEBRST, 2011, 24(3) :370-378.

ZHAO XY, MAKF, ZHANG M, etal. Comparative anal-
ysis of the photosynthetic characteristics of Three-year-old
Populus tomentosa Clones[ J]. Forest Research, 2011, 24
(3):370-378.
B, ZEILI, ERoRAE. 4438 R HM O W6 A R ot
FELI]. PEAEAREBE 244, 2005, 20(2) :39-43.

YANG X Y., JIK S, WANG Z R, et al. A study on photo-

(in Chinese)

synthetic traits of hybrid Liriodendron seedlings[J]. Journal
of Northwest Forestry University, 2005, 20(2):39-43. (in

Chinese)



