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Morphological and photosynthetic characteristics
of Ligularia stenocephala with shading

LIN Xia-zhen, LU Ting
(School of Landscape Architecture, Zhejiang Forestry College, Lin’an 311300, Zhejiang, China)

Abstract: Ligularia stenocephala( Compositae), a perennial herb, is a potential ground-cover plant. Shad-
ing (0, 55%, and 75%) was applied to L. stenocephala to determine a theoretical basis for morphological
and photosynthetic characteristics in plantation and landscape application. Results indicated that relative
growth rate was higher with 55% shading. The diurnal variation of net photosynthesis(Pn) in L. stenocephala
with all shade conditions presented a double-peak curve with a midday depression for Pn at 13:00. For shad
ing of 0, 55%, and 75%, the light compensation points (LCP) were 13.20, 15.10, and 8.63 ymol m2 s'%;
the light saturation points (LSP) were 919.66, 749.20, and 727.34 ymol m-2 s°*; the maximum net pho-
tosynthetic rates were 13.20, 15.10, and 8.63 pmol- m™% s%; and apparent quantum efficiencies were
0.040 1, 0.046 0, and 0.046 3, respectively. The maximum Pn rate significantly (P 0.05) increased,
and LSP were significantly (P 0.05) decreased with 55% and 75% shading, with shading of 75%, LCP
were significantly lower than shading of 0 and 55%. This result indicated that L. stenocephala was adapted
to weak light. Thus, L. stenocephala is a shade tolerant plant that can be planted under low light conditions.
[Ch, 2 fig. 4 tab. 16 ref.]
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1
[2]’
1
1.1
1100 m 2007 1 7
2 15 2 4 15 cm ,
, 3 15 6 8
Im , 10 cm,
, ZF-Z 0( ), 55%, 75%
30
1
1
Table 1 The basic physical and chemical characteristics of sample soil
y / / / / / / /
P (g kg (kg™ (mgkgd  (gke)  (mgkgd)  (mgkgh)  (mgkg?)
7.34 17.00 2.65 234.70 14.50 0.83 30.01 125.00
1.2
121 ,
1.2.2 Li-6400
2007 9 : 7:00-19:00 2h 1 3d
) 3 1 ,
3 1
1.2.3 - Li-6400 , 9
, 0.5 L. min-Y 25 50% 55%, (COy)
380 pmol mol -* 2 000, 1500, 1200, 1000, 800, 600, 400, 200,
100, 50, 25, O pmol m=2 st , 180 s, 240 s
1.3

, 100 ymot m% st | :
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Table 2 Effects of different shading on morphological indexes of Ligularia stenocephala
1%
/cm / /em /cm /
0 287+217a 31+099b 116 +187b 168 +1.79b 31+074a
55 292+263a 39+137a 145+ 259 a 21.08 £1.03 a 39+09c
75 30.1+253a 32+155D 12.8 £ 2.30 ab 182+ 219 ab 35+1.08b
* (n=10) =
10 P 0.05
2.3
1 , 3
, 1 9 : 00, )
55% , 9.41 pmot m2 s’ ( ) , 3.97 pymot m? st
5% , 7.95 pmol m% st 55%  75%
13:00 , 3 55% 75%
2 17 : 00 , 2 15 : 00,
1 , 55%, 75% 3 2
424, 1.70 1.38 ymot m?2 st 1 , 3
2.4 -
2 , -

100 pmot m% st :
100 2000 pmot m2 st |
3, , 2 , 55%
75% 100 pmot m2 s?

3 , 3
: (8.63 15.10 pmol m2 s, 1 000 pmot m-?
st (919.66 727.34 pmol m% s , 75%



25 5 617
101 ! —~ 10 r

" —e— 75%:t M Ab 1 '

st —o— 55%iE . b T 81

. —o— &I = 6

g .

o § 4t —— 75%I 3 b
W 4 ¥, —o— 55%IL ot 4b 24
411 2L <] 0

'fi" 0 1 1 1 1 1 J ﬁ»‘_—v _2 1 1 1 1 J

7:00 9:00 11:0013:0015:0017:0019:00 0 400 800 1200 1400 2000
It %) JeE A BN/ (vmol-m ™ s

1 2 -

Figure 1  The diurnal variations of net photosynthetic rates of

Ligularia stenocephala under different light envi- Figure 2 The photosynthetic-light response curves of L. stenocephala

ronments under different light environments
3 -
Table 3 Photosynthetic characteristics and regression equation of net photosynthetic rate and light response of leaves of L. stenocephala
/ / /
1% R P
(umot m% s (umot m=23s?)  (umot m?%s?
0 13.20 b 919.66 b 713¢c y=13748Inx- 3.179 8 0.964 1 0.000 1
55 1510 b 749.20 a 9.29b y=1576 9 Inx- 3.3310 0.960 6 0.000 0
75 8.63 a 727.34 a 82la y=1.8605 Inx- 4.8015 0.966 8 0.000 0
X Y ; P 0.05
34.6% 21.0%, 15.1% 55% , 14.4%,
18.8%, 30.3%
' 4
-2 o-1
100 pymot m** s Table 4 The apparent quantum efficiency and its regression
( 4, R? equation in leaves of L. stenocephala
0.95, 1% R
) 0 0.040 1 y =0.040 1x - 0.557 9 0.981 7
[3]
! 3 55 0.046 0 y =0.046 0x - 0.729 6 0.993 7
00401 00463, 75 0.046 3 y = 0.046 3x - 0.255 2 0.995 5
(0.03
0.05) , 75%
, 0.046 3 , )
[5.6]
[7] , 55%
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(COy) .9, 3
[10 - 12] 9 7
) , , 9:00 25 30
13 : 00, 35 40 , , )
, , 15:00 - 17 : 00, 2
2 )
3 , 20 pmol m* s, 500 1 000 pmol
m2 st 3 , (8.63 15.10 pmot m% s'1),
1 000 mol m s (919.66 727.34 ymot m% s°Y),
1 mol
(O (COy) L15.361
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