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Characteristics of Photosynthesis and Water Utilization

Efficiency of Pleioblastus Amarus Leaves
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Abstract: Photosynthesis and water utilization efficiency of wild bitter bamboo ( Pleioblastus amarus) were
measured using portable photosynthetic analyzer LI-6400TX in order to provide a scientific basis for the man-
agement of Bitter Bamboo. Results showed that the curves for diurnal changes in net photosynthetic rate and
stomatic conductance of Bitter Bamboo exhibited two peaks and the obvious phenomena of midday depres-
sion. Stomatic conductance had a significant linear relation with net photosynthetic rate. Stomatic conduct-
ance was found to be a key limiting factor for the photosynthesis of Bitter Bamboo and therefore, the midday
depression was mainly regulated by the stomatic factor. Water utilization efficiency of Bitter Bamboo was rel-
atively low, indicating that it is poor in water-saving and drought resistance. Light compensation point and
light saturation point of Bitter Bamboo leaves were 8.10 and 1 198. 66 umol/(m* « s), respectively, indica-
ting that Bitter Bamboo is a shade-tolerant species and can adapt to a wider lighting condition.

Keywords: Pleioblastus amarus ; photosynthetic rate; water utilization efficiency; light saturation point; light

compensation point

N N N m, 1.5~2 cm, , 6 mm,
[1]
b o ’ b b b
N b Y Y b o ~ ~ b Y
’ b b Y
o ’ o o
b Y b b
[3]
~ o Y b o
[2]
b o ’
1 D) 3N5 Ll
:2011-04-19 :2011-05-16
: “ 7(201104005-01) 5 *
“ 7(YX2011-26)
(1985—), ( ), s s . . . E-mail.2651584211@

163. com,
(1960—), ( ), s s s . . E-mail: wyujie@bjfu. edu. cn,



123

1 N
1.1
. 96. 6%
1.2
s 3
, 3.4
m, 2.2 cm,
1.3
:2010 7 ( )
LI-COR LI-6400XT
o 7:00 ,18:00
, 1h 1, 2d 0
3, 4 ,
5 . CO,
P, Cpmol/(m® « s)J, CO, C,
(mol/L) . T, Cmol/(m? « s)J,
Cond(pmol/(m® « s)J, PARCpmol/
(m? » )7, T.CC)H. RH(Y%) .
(WUE)
, s P, T,

’ o :

WUE=P,/T,=(C,—C)(at+s)/W,—W,)(at+s+D)

:P,— C(umol/(m* « $)3; T,——
((mol/(m?* *» $)J; C,—— CO,
(mol/L); Ci— CO, (mol/L);

w,— (mol/L); W,—
(mol/L); a,s—CO,

C(m* * s)/molJ; i CO,
C(m? + s)/molJ,
: 2010 7 ( ) s
9:.00—11.00, LEF6400XT

, CO, 360E

5 pmol/mol, 284+0.5 C,
55+1%. 0,20,
50,100,150,200,500,700,900,1 100,1 200,1 300,
1400,1 500,1 700,1 900 pmol/(mz *+s)16 y

b b

o

P,=al ((1—bD/(1+cDI—RM,

. I ;
a ( I1=0
) c
’ C:a/Pmnx(Pmax
)s R o
1.4
Excel, SPS,DPS o
2
2.1
2.1.1 (P,) (Cond) 1
’ o 7100 b
. 9.00 (10. 128 pmol/
(mz . S)]o 11;00*1200, .
, CO,
, CO,
L5-6] o ] .
, 13.00 2 R
s 7:00—
10.00 . N
9:.00 0. 155 pmol/(m’ «
S)] ’ H 1200 ’
; 13:00 2 s
, 18.00 0,
(
) s
2.1.2 (P,) (T)
|:7:| o b



32

124
’ ’ 5%’\’10% ’
2 2 b o [879] o 3 b
) 5 ’ ° 7:00 )
s o s , CO,
) ’ ’ H 12200 ’ ’
o 2 b b
] ’ 7200 ’ ’ ’ .
N s 12.00
. 9.00 1 ; o
11()0*12:009 . . ’ o
3 N 13:00 2
e
w10 o 0 0 E
_ 12 —O—ip A EE 0-20 @ 7:00  9:00 11:00 13:00 15:00 17:00 19:00
e {0.12 fé 3
4o . S
g {0.08 = &
i E ra 2.2
=2 {0.04 - '
0 : : . - " 0 i ’
7:00 9:00 11:00 13:00 15:00 17:00 19:00 )
i 6]
| .
[10]
13 ,:;
W 12 & g ’
b g _;?gﬁ
4 . -t °
R3 B
-~ E 1 A b .
@:a .
0 . ‘ L o £
7:00 9:00 11:00 13:00 15:00 17:00 19:00 ~ 1 > 7:00
B (7] , ,
2 ; 8:.00 :
2.1.3 (T, (Cond) 39:00—13:00, s

s 2 : ’ ’



1 : 125

;14:()0*17009 ’
; 18:00 , b,
1 ., 0.05 , o
C()g 9 N 3~7 ’ ’
1 pmol/mmol

7:00 8:00 9:00 10:00 11.00 12:00 13.:00 14.:00 15:00 16:00 17:00 18:00

3.24 4.90 3.63 3. 60 3.48 3.52 3.96 5.65 5. 80 5.33 6.05 4.09

2.3
s Cond P, T, P,
; , SPSS ,
b 2 b
2 ,  0.01 , , s s
C; Cond, T, Cond,RH PAR; 12181
, RH PAR; ; “ ” ,
0.05 , T, PAR;,RH T, fu1s]
, s 0. 05 .
,WUE (; . o
2
P, C, T, T. Cond PAR; RH WUE
P, 1
C, 0. 336 1
T, —0. 180 —0. 548 1
T, 0.785** 0. 544 —0.195 1
Cond 0.770** 0.718** —0.523 0.919** 1
PAR; —0.098 0.025 0.658* 0.324 —0.003 1
RH —0.075 0.134 —0.683* —0.430 —0.075 —0.915** 1
WUE 0.105 —0.595* 0. 255 —0. 467 —0.482 —0.379 0.154 1
Lk K 0.01 .k 0. 05 . P 3 G 3 T, 5 Ty
Cond ;s PAR; ;s RH ;s WUE
2.4 . 8.098 ;imol/(mz *s),
o b
b b b
’ 5 ’
2 [16] ,
200 pmol/(m* « s) , A
,  y=0.0412x—0.332(R*=0.997), DPS , [4]
. 1 998. 66 umol/(m* = s),

0.041, O(y:()) ’ ’



126

32

[18]

”»

. LCO; N

Cond,T, P,

(1] . .

(2] . .

13:00 ;

,Cond

[21-22]

i
3
+2010,30(1) :45-50.

,1998,17(4): 51-53.

T,

[Jl.

[3]

[4]

[7]

[8]

[9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

[M]. : ,
2002:129-137.
[l ,2007,38(6) ;771-775.
[J]. ,1994,
13(1):16-21.
L] ,2007,22(1) ;
§-11.
[M]. : ,
2002;86-95.
s s [M].
,1998:90-93.
s s [(M].

»2008:57-59.

, . 1.
,1996,16(6) :79-84.

[JJ.

’ ’

, 2002,15(3):291-296.

L. : .
2004,27(3) :299-300.

. L1l
26(3) :157-160.

,1999,

Cowan 1 R. Regulations and water use in relation to
carbon gain in higher plants[ M]. Lang L, Nobel P S,
Qsmond C B(eds). Encyclopedia of Plant Physiology.
New Series. Berlin: Springer-Verlay, 1982.
Loveys B R. Diurnal changes in water relations and ab-
scisic acid in field-grown Vitis wvinifera cultivars [l :
The influence of xylem-derived abscisic acid on leaf gas
exchange[ J]. New Phytologist, 1984, 98(4):563-573.

; ) LJl
2009,37(9) :25-26.

, . (M.

160-162.

, 2007 .

[1].

,2009,37(7) :25-26.
[rl. ,1998,24(4) :354-360.
, ’ . 6
[Jl. ,2002,26(3):363-
371.

(7. ,2010,19(4) :87-93.

(. ,2010,25(4) ;29-34.



