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Characteristics of Photosynthesis and Water Use Efficiency of
Platy cladus orientalis Under Different Soil Moisture
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Abstract: In sem+arid region of Loess Plateau, the net photosynthetic rate, transpiration rate, stomatal conductance, intercellu-
lar CO, concentration of Platycladus orientalis and proportional factors were measured with the Li- 6400 portable photosyn-
thesis system under the condition of controlled soil moisture. The results showed that the diurnal course of net photosynthetic
rate displayed a two-peak pattern and a typical midday depression pattern, net photosynthetic rate in forenoon was higher than
that in afternoon; stomatal conductance was affected by the water, light and heat stress, which displayed a hollow pattern; in-
tercellular CO, concentration was affected by the atmosphere CO, concentration and stomatal conductance, which displayed a
hollow pattern; water use efficiency culminated in the early morning, w ater use efficiency in forenoon was higher than that in af-
ternoon;the net photosynthetic rate and transpiration rate increased with an increase of the soil moisture, while water use efft
ciency declined. On the basis of two criteria of stomatal limitation of photosynthesis suggested by Farquhar and Sharkey, the
re-dominant limiting factor of photosynthesis is stomatal conductance of stomatal limitation in the forenoon, but the midday de-
pression of photosynthesis at noon and the decrease of photosynthesis in the afternoon are the results of low carboxylation effi
ciency of the mesophyll leaf.

Key words: P latycladus oriental is; soil moisture; photosynthetic characteristics; w ater use efficiency

1
[1] s
. ( 3736 5§, 116 02 55,
, , 1200 m
[1~9]
, 7.3C, 210°C
[ 10~ 14]
2 223.5C, 1.3, 416 mm, 6~ 9

’ 70% , ,

’ 1 857.7 mm, 4~ 6 ,
s 1.20 g/ cm’
* : 2005 12-26
(30371172); (10407)

DHR BER(1977- ), B, EEHE LR T O A S DA A E: WRT, L, A FIF 2 2T F & H
A A TALE A FEAE A



6 e 45 o
2 A v
)1 , CO, s (Ta)
' 5 0 (PAR) , Pn . 10:00 Pn 1
s o o 3 as 7 , 250,282 3.23 Bmol/ (m?* 5),
3“;1’ o o | PAR Ta ,
cm cm ) (RH ) , , (Cond) Ci
Pn 14: 00
[15, 16] LA +10 . ’ ’ s
>3 P A 8% 1% B 13% 1.60,2.22 2.70 Hmol/(m®* s)
1%  C:20% 1% ), 3 , :
s s s Cond
’ ’ ’ COZ D)
’ ’ .« PAR .RH
24 36 I ’ ’ , Cond , Pn s 16: 00
, ; ’ 2 , 1. 67 2.58 2.90 Hmol/
’ 004 6 Ll- COR (m?* s), 18: 00 Pn s 0.62,0. 67
L 600 ’ - b 0.84Umol/(m?>* s);: Pn 1.73,2.15
- (Pn) 2.48 Umol/(m?2* s) Pn ,
(Tr) ( Cond) €Oz (Ci)
, , 4 '
, 3 ,
8: 00 . 2h 1, 1800 ’ - 1 3
,  Excel SPSS
Berry Dow nton L ’ ’ ’
= 1- o, / O, |
Li= 3000 Cond RH s
(VPD) Cond “«
s 8: 00 , Cond s PAR
3 Ta RH , Cond s 12: 00
5 . 0.011 0.016  0.021 mol/(m?
A ), 16:00  Cond . 1800 2
. 0.029 0.036 0.041 mol/ (m** )
1 2a 3 R
A B C 43 ” ,
3.5 0.07
~3.0kF 0. 06 ——8+1% —M-14+1% —A—20+1%
wm
s 2.5k « 0.05[
\E E
< 2.0F 20,04
'5' o
£1.5}F =0.03F
3, ~
J1.0F 0. 02
3 S
0.5 —@—8+1% —M-14+1% —A—20+1% 0.01
1 1 1 1 1
05700 10:00 12:00 14:00 16:00 18:00 078:00 10:00 12:00 14:00 16:00 18:00
i %l B %1
(a) (b)
1
4001 0.8
~ 0.7F
~ 300 0.6
E @ -
. =0-5
g 2001 =0. 4]
3 3 -
~ (Rl
& 100} w3
——8t1% —M-14+1% —A—20+1% 0-2L "_@—8+1% —M-14+1% —A—20+1%
0 L L L L L ) 0.1 1 1 1 1 I ]
8:00 10:00 12:00 14:00 16:00 18:00 o 8:00 10:00 12:00 14:00 16:00 18:00
i Zl B %1
(a) (b)
2 €O,



* 46 - 13
1400 430 4F 50

TUJIZOO_ - 25 40
21000 3F

‘E = 20

«

* 800 o & 30
= 4155 Lot S
= 600 10& § 20 =
<400 1k
s ——r4k 7= 10
< 2001 -5 —o— /70 —W-RH

0 L 1 L 1 L 0 1 1 1 1 1 0
8:00 10:00 12:00 14:00 16:00 18:00 8:00 10:00 12:00 14:00 16:00 18:00
i 2l i 21
(a) (B)
3
3.2 4b ,
, , 8:00 , 8:00
4a s A
’ « » Co,
B C ’ « » ’ ’
, . 14:00 ,
,  14:00 , . 16:00 2
(10: 00~ 14: 00) , , ,
s B WUE/1> Wl]E1g> WUE(;,
[ 18]

s

Tr(;> Tr3> TT.1

< (=] — —
» 0 [=] %]
1 1 1 1

7r/(umol em@es™)
=
N
1)

0-2I" @ g+1% —m-14+1% —A—20+1%
1 1 1 1 1 J
078700 10:00 12:00 14:00 16:00 18:00
i} 2
(a)
4
4
: : Co,
[19- 21]
[22.,23]

Farquhar  Sharkey

CO»

CO,

,10:00~ 12: 00,Pn

Ci

7
~ 6k ——38+1% —M-14+1% —A—20+1%
2 st
=
A
°
2 3k
3,
X If
0 L i L L L ]
8:00 10:00 12:00 14:00 16:00 18:00
Bt 2
(b}
> s Pn
; 12: 00~ 14:00,
;16:00~ 18: 00, Pn , Ct s
s Pn
(Pn) B
« ? S 10:00  16:00
s 14:00 ;

: Pn¢> Png> Pny
« ? , 800 18: 00

,12:



6 o« 47
00 s s
s cTre> Trg> Tra
A ) , WUE > WUE}y
« 7 B C s > WUE,
« » . Ll i
s (10: 00~ 14: 00) ,
[ 1] , s , . [J]. ,2002, 38(5):38- 46.
[2] , , . [1. , 2003, 23(6):949-
953.
[3] , , , . co2 [J]. , 2004, 40 (5): 88—
92.
[4 Y G Li,G M Bjiang, S L Niu, et al. Gas exchange and water use efficiency of three native tree species in Hunshandak
Sandland of China[J]. Photosynthetica, 2003,41(2):227- 232
[5] €CCMa,Y BGao,H Y Guo, e al. Photosynthesis, transpiration, and w ater use efficiency of Caragana microphylla, C. in—
termedia, and C. korshinskii J] . Photosynthetica, 2004, 42(1): 65— 70.
[6] Y G Li,GM Jiang, S L Niu, et al. Gas exchange and water use efficiency of three native tree species in Hunshandak Sand-
land of China[ J]. Photosynt hetica, 2003,41(2) : 227- 232.
[ 7] s s , . [J]. ,2003, 23(10): 1676 -
1681.
[ 8] , R , . (1. , 2003,
23(1): 11— 17.
[9] , s , . 97 [J]. , 2003, 27(3): 318- 324.
[10] Z J Zhang, L Shi, J Z Zhang, et al. Photosynthesis and grow th responses of Parthenocissus quinquef olia (L.) Planch to
soil water availability[ J] . Photosynthetica, 2004, 42 (1): 87— 92.
[11] B. Kumar, D M Pandey, C L. Goswami, et al. Effect of growth regulators on photosynthesis, transpiration and related pa-
rameters in water stressed cotton[J]. Biologia Plantarum, 2001,44( 3) : 475- 478.
[ 12] , Terence J Blake. [J]. , 1999, 21
(3):1- 8.
[ 13] , , Robert D. Guy. 4 [J]. s
2004, 40(2): 38— 44.
[14] K V Chaitanya, P P Jutur, D Sundar, et al. Water stress effects on photosynthesis in different mulberry cultivars|[ J].
Plant Grow th Regulation, 2003,40: 75— 80.
[ 15] , ; . [J1. , 2003, 39(1): 10
- 16.
[16] , . [J]. , 2002,16(1): 80— 83.
[ 17] Berry J A, Downton W J S. Environmental regulation of photosynthesis| A].In : Govindjee (ed), Photosynthesis| M|
New York : Academic Press, 1982. 263— 243.
[ 18] Schulze E D. Carbon dioxide and water exchange in response to drought in the atmosphere and in the soil[ J]. Annu Rev
Plant Physiol, 1986, 37:247- 274.
[ 19] Farquhar G D, Sharkey T D. Stomatal conductance and photosynt hesis[ J] . Ann Rev Plant Physiology, 1982, 33:317-
345.
[20] Brestic M, Cornic G,Fryer M ], et al. Dose photorespiration protect the photosynthetic apparatus in French bean leaves
from photo inhibition during droughts tress[J]. Planta, 1995, 196 :450- 457.
[21] Ehleringer ] R. Variation in gas exchange characteristics among desert plants| A]. In : Schulze E D, Caldwell M M eds.
Ecophysiology of photosynthesis[M ]. New York : Springer— verlag, 1995.361- 392.
[22] Baker NJ. A possible role for photosystem in environmental perturbations of photosynthesis[ J]. Physiologia Plant aum,
1991, 81:563- 570.
[23] Gimenez K, Mitchell V, Lawlor D. Regulation of photosynthesis rate of two sunflower hybrids under water stress| J].

Plant Physiology, 1992, 98:516— 524.



