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Abstract: From June to September, daily change of photosynthetic characteristics indexes (including net
photosynthetic rate, photosynthetically active radiation intensity and stomatal conductance) and monthly
average change of net photosynthetic rate and chlorophyll content of potential energy plant Daiura
stramonium L.. were measured with LI-6400 portable photosynthesis system, and light and CO, response
curves of net photosynthetic rate of the species were fitted with non-rectangular hyperbola. The results
show that during experimental period (from June to September) , daily change of photosynthetically active
radiation intensity and net photosynthetic rate of D. stramonium leaves is “single peak type” with a peak
occurring at about 11:00, and the peak value of net photosynthetic rate in July is the highest with a value
of 19.01 pmol - m™ - s™'. Daily change of stomatal conductance is “double peak type” , the highest and
secondary peak values appear at 12:00 and 14.00, respectively. Monthly average of net photosynthetic
rate among different months has extremely significant differences (P<0.01), in which that in July is the
highest with a value of 9. 41 pmol -+ m™ - s'. Change of monthly average of chlorophyll content is
similar to that of net photosynthetic rate among different months, and monthly average of chlorophyll
content in July is also the highest, but monthly average of Chla, Chlb and total chlorophyll contents has
a certain difference. Light and CO, response curves of net photosynthetic rate of D. stramonium leaves
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are similar, both of them increase linearly under low photosynthetically active radiation intensity and CO,

concentration conditions, then increase slowly after reaching of a saturation point and tend to steady at
last. Light compensation point and light saturation point of D. stramonium are 22.42 and 689. 26

2 -1
pmol «+ m™ - g

, respectively, while CO, compensation point and CO, saturation point of the species are

74.06 and 1 331.97 pmol + mol™", respectively. It is concluded that D. stramonium is the heliophyte
with a certain shade tolerance, but its CO, assimilation ability is weaker.

Key words: Datura stramonium L.; net photosynthetic rate; chlorophyll content; photosynthetically

active radiation intensity; response curve
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Fig. 1 Daily change of net photosynthetic rate of Datura stramonium L. leaves from June to September
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Daily change of photosynthetically active radiation intensity and stomatal conductance of Datura stramonium L. leaves

Table 1 Changes of net photosynthetic rate and chlorophyll content of Datura stramonium L. leaves from June to September!’

MR R/ mg -+ ¢!

Ay Y%ﬁ‘ﬁ%lﬂ_i%z/pmol em2 .5t M4t2 a /E\ﬁ/mg L7t 42 b /é\ﬁ/mg B
. . . Total content of

Month Net photosynthetic rate Chla content Chlb content

chlorophyll
6 H June 6.62+0.04b 28.26+2.29a 12.61+2.41ab 2.04+0.24b
7 H July 9.41+0.04a 30.06+1.83a 18.67+2.91a 4.06+0.39a
8 J August 5.08+0.32¢ 29.81+2.58a 13.79+1.87a 3.62+0.37a
9 H September 2.82+0.17d 18.65=1.73b 7.30+0.81b 2.16+0.21b

D @5 RN E] BN FAER R 2 LSD K TE 1% /K 2557 .35 Different small letters in the same column indicate the significant difference at 1%

level by LSD test.

2.2 BIEFM SN EIERAILNG R L&D

25 SPSS HAFGE it 43 M, SR T AR B A WU LA A
BB A TN & B % I ¥ G 23 00 Dl e 7 i 2k i
A A A k(55 0.951 A, {4 19. 805

pmol - m? s \Rda)ﬁﬁ0.666 pmol - m? s aff

J90.030, LA HIZR I R =0. 968, HHEEHLA BT
PUA TG (Pv) 22 DEm i th 4k (B 3-A) , 50k
B RS (P ) $0LA 25 S5, WA PR A 20 XU
LRI 5 G B g B I e A SR A Y i i
LR A BRAR | REAS 52 45 Ml S e H 7 AR R A2 A< 4%



44 W) B8 IR 53R 5 o 4R

$20 &

PFF i R oA 3R B DG A A R0 S B AR R
P, TEMOCHABERIRET , 2P R Ets
R B A AT R O B R B R AR T, R,
FEGE AT R S8 B /NT 200 wmol + m™ -+ 57 YA
X PR I RO A AR () FOGA A R S5
(x) AT E LB Hr T G2 EIE TR .y =
—0.665 9+0.029 7x,R*=0.979 9, MMy EiHHEMS
W S e R RERME S 22,42 wmol - m™ - 57
FEAR AN S 689.26 pmol + m™> - 57"
2.3 SRFTHREEEEGERER CO,N R #2537
SR HHAE A R 25 AU B A S & g 2
ARG CO, MR & A THLG, AP
EAE 9 1.000, A, {84 21.636 pmol * m™ - s aff
40.017, Ry, fHH 1.286 pmol - m™ - 57" & HIZk

25
A o
v? % 20
o8
o
g
o &
5%
=E
g
s
R o
bl
0 1 1 1 1
0 500 1000 1500 2000
FEA SR/ tmol s m? e 57
-5 = Photosynthetically active

radiation intensity

) R*=0.979, MRHEEGA B MG TNHE (Pv) 22
il CO,mah M2k (F 3-B) , 515065 H AR {E (Pn)
PIERBCER BT, 22 B HEE B A B AR R4 15 1 1
SIS I F O A B CO, M N 2l BEAE | fE
i 5 B S W D AR O BB A B R 0 Rl f
HORRE CO,MREE AR a3 FEMRIRE CO, %A T,
S HEOGE R CO, W R R T
I, 78 CO, M BE/NT 400 pmol + mol ™' A Z5 14 T X & Fp
B g AR (y) Il CO, W BT (x) #E4T ELZR Il 1
S3HT A Y B 7 FE Ry = -1.273 9+40. 017 2«,
R*=0.984 4, WMULRIE BRSSP bkt
FHY CO, MM 74. 06 pmol - mol ™, CO, 1L il 54
1 331.97 pmol + mol™

25

-1

Net photosynthetic rate

FHEHER/umol s m? e« s

500 1000

1500
CO, %/ nmol » mol™

C0, concentration

2000

0. ECAEFR R SEME Measured values of net photosynthetic rate (Pn) ;
. A HPR IS (H Predicted values of net photosynthetic rate (Pv).

A a4k Light response curve; B CO, M 28 CO, response curve.

B3 SFEFHRFLEERLEMIME LR CO,NR 2

Fig. 3 Light and CO, response curves of net photosynthetic rate of Datura stramonium L. leaves

3 A

ARFFREEREN ,FE6 ArZE 9 Ay, 2P
LA R H AR 5L < PG AY” I R 2 )
TE11:00 247, Hd )7 F 0y 0¥ 6 & 3SR (A 55 ey
919.01 pmol - m™ « s FOLAHBEMOEE A R4E
SPRERY H AR B eTHR B g X 2oyt E
AR S B A A U T g R AR L A AR R A
IRBE A 128 Ak, T2 SR 1 2 3 2ok 52 e <AL A

el CO, T, NI MAE Y G A g™ R
FH MR BR T A A R P g
A AR HASfE R B R” SRS s 45 A
JRANE, B TAEYOCA ME R A B A SRR 5 3RS
SRAFLES AR ZE R IR, X AS TR) 72 1l K AN [
BT BB M GG E R T LS
A RT3 X b 22 S5 A LA SR BRI LA E

fE6 A2 9 Ay a2 e % it i i ot & i %
HEEA L B3 2% 5 (P<0.01) , X ] fig 2 Z FhER
FERFLEEENGE R, XU hEPY b



THERE, . SREEOLARETS 45

MR R 0 AR L B 5 O A SR 0 AR fh s A
AR5, AWFREIN, IEF R YA S0
B AE R R 2 4R 3R B i e — A B A
fH)5 , MR R & B SRS 1§ A BUR I RN A
WRBIFIIENEY . ST 2R P M RO 1R R
2R 25 P A BRI, DA Bk 3 BRI A S ol A i
RN ISR 3R 1 2k (4 ) 175 100 A 75 3 — 2L AR

AR EERRH = e % i B ot A 8 I Gm
;BT CO, a7 2 i A8 b B A I AR — 3, i 5 H
AR e A R AR R AR R BN . A —
FE A N, BB GG R0 S5 B R B, et G il
R MG A AR o R i B B O
B A RS R EE R — 2 T oA s AR R G
RARGE MGG AR 5 R R B — o A S ok
BHBEREAREE KT, LG HEES Co,Hk
JiE 2Z (Al A AR ) AR AL B, Bl CO, Wk BE 1 T i, it
AR TR AR BT, REH KA, Y
CO, VR BRI B — & BUE )5 , <AL 1 K, o, i3
TR oA R R e — K

SRR B OEAME S A 22,42 pmol - m™* - 87"
FEH AN 5 R 689.26 wmol » m™ - 57" ULHH S FE P R R
TR Y, (H A — W HYE, Sk A
CO, %2 55 24 74. 06 pwmol - mol™, CO, ML FI 5 Ky
1331.97 pmol + mol™, Hb—f C,HHI ) CO, #MZ 5T
(30 ~70 pmol + mol™) i, A A IR &1 2 e
B CO,RMLRE 1355 , AR T AW R, |
FARFAAE A SR S8 800 wmol » m™ + 7'
MIZAE T AT T CO, M BEXT 2 g B i i Al %
(R EZI 5 AN 4T, PR, S PEAS TR DS B A 2L
TR A T 2 e 0 B it A BOR 1A A0 W 7
TRAGRFSE , DAE T i 2 b B 7R 4 Fh 25 T ok
AR NIk 2 B 2 N T 3 BB S AR

S 30k

(1] JR4E®s, Bomam, 2= B8 5 FARIRE AT 5 i 5 05 7 iR 4
BE[J]. ATRARENE, 2010, 28(2) : 62-66.

[2] K3EM, &KH. SPePERBESEAF AR &R T].
FEAREIH =, 2005(3) ; 80.

(3]

[4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

B, Hare, FERK, . SR RIEEAR KNI,
FERh TS, 2004, 7(5) : 30.
KRR, B, XSCE, 55 SREB T 5 A YIS ERTSY
PR KRB T]. pYbbk2zBesediz, 2004, 19(2) : 98-102.
WR%, TR, 2 7. SRS Rl gi2y i p) il
[J]. RZEEREZ, 1998, 9(6) : 521-522.
w7, MR, BhE, L 2R ERNURERLT]. K
IRERL, 2009, 19(1) : 62-65.
RFW. T 2SR TR B & ) TG 5% i F 52
[D]. P47 FFEIMRA A A S PR 58, 2009.
& B SRR ER A D], A bl R b 2
B, 2006.
BRI, 2RI, BT 28 £ B KV 6 & R S I
FT[1]. HIMBHR- SRR, 2000, 9(1) : 16-21.
FSCH, BN, A MG E A BRI 2 AT ].
LA FIEAR, 2010, 16(1) : 53, 100.
BEE. Y ARELLRFHAMEAR M. 1R dtat. @5
A AL, 2000 134-137.
KEKZE, BHV, BEE, & REOUEEEA SRR
[J]. PR, 2006, 22(12) ; 71-76.
XIFEE, SR, w4 IR AU LR B AL
NE TR B B BRI D). b R 2 4R, 2005, 21(8)
76-79.
RERES, T 9, ¥ B, & LNESEEH LRk
A T]. EfERS, 2001, 22(2) : 12-14.
TER B LIS A BT, T A AR IR
A BAA SRR R [ M. st Bl mibid, 1999 89-91.
Richardson A D, Berlyn G P. Spectral reflectance and photo-
synthetic properties of Betula papyrifera ( Betulaceae) leaves along
an elevational gradient on Mt. Mansfield, Vermont, USA [ J].
American Journal of Botany, 2002, 89(1) : 88-94.
X de, TR, BEARZE, & =MMR-RE G A T
AZEMDCE RSB H AR [ 7). Y RIS HEE%
2, 2009, 18(2) : 62-67.
e w, WIEE, B B, % ASHRSee RS ALITN
HARITRSE ()], A2, 1987(3) : 35-36.
kB PRI EIRAEE E ot G A H AR Ik R HSE i R T
BRFSEL ], POAERAL -4, 2007, 16(5) : 184-187.
IR MG AR MBI & C OB RPN [ D].
BRI A bl R T Zobk 2 B, 2007.
WA M AR IM]. 5 M. dbat. &S @R,
2004 ; 80-81.
IMFAE, 22 B, BRUOE, & HDLERHEDITELT]. PiduE
Y2k, 2006, 26(2) ; 416-419.
(RHEHRE: L2 R)



