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Study on community photosynthetic and other ecological physology
characteristics of white clover , perennia ryegrass and orchardgrass

Huang Ding, Zhang Yingjun, Han Jianguo ,Wang Kun
(College of Animal Science and Technology/ Key Laboratory of Grasdand Vegetation Restoration and Reconstruction in
Ministry Agricuture , China Agricutural University , Beijing 100094, China)

Abstract To deduce the ecological adaptabilities and compatibility of white clover, perennial ryegrass and orchard-
grass from photosynthetic ecological physiology aspect, field experiments were conducted. The community photosyn-
thetic characteristics of the three grass species as well as the nitrate reductase activity (NRA) and the content of
chlorophyll a and b were analyzed. The results obtained on these three parameters perfectly converged. Therefore, the
characteristics of photosynthetic ecological physiology can be used as animportant indicator to optimize combinations of
mixed pastures. At the flowing stage, the diurnal mean data of net photosynthetic rate (Pn) , light use efficiency (LUE)
and water use efficiency (WUE) for the orchardgrass were respectively 17. 94 mol/ (m2- s) ,40. 9 mmol/ mol and 44. 2
mmol/ mal , which were significantly higher than the values obtained with white clover and perennial ryegrass. The diur-
nal pattern of LUE showed the figure of V" at the flowering and maturation stages. For the orchardgrass, the maximum
and minimum LUEs were respectively 54. 5 mmol/ mol and 15. 1 mmol/ mal at the maturation stage. The diurnal WUE
pattern dropped from morning to afternoon at each growing stage, with obvious differences among the species occurring
in the morning. The NRA for white clover was significantly higher throughout the growing season, and the chiorophyll a
and b content of of perennia ryegrass and orchardgrass was higher than that of white clover at tilling and flowering
stages, and lower at withering stage.
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Fig.2 Diurnd pattern of community net photosynthetic rate (Pn) and photosynthetic active
radiation (PAR) at different growing stage
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Fg.3 Diurna pattern of light use éficiency at different growing stage
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Fig.4 Diurnd pattern of water use eficiency at different growing stage
a b
2.5 , a b
a b (
6) ’
8 ® 2 o6
Py g E
H ¢ = =
= x x 04
ﬁ; on 4 e i)
% < B = 0.2
gé: F F
25 0 K X e 0 2 kW 0 P i o B
SYEEE FTERH RUBMH W 3 SYBENA FRAEH WBMA REH L SYEES FRAEN AL
L= ] 4t F B £=F H

De=r BXELBEEE BWF

5 6
FHg.5 Dynamicsof nitrate reductase active a dfferent

2)
3.1 ( Pn) (L UE)

(WUE)
1) ,

[11]

[12]

a

Dr=rt BEfXELREE RNF

b

(WUE)

WUE
[13-14]

W

FHg.6 Dynamcsad chorophyll a and chlorophyll b a dfferent growing stage



48

2006 11

WUE )

3.2 ( NRA)

[15]

[1] Bardett RD, Shine A. Linkages between plant diversty,
il microbid biomass, and ecosystem function in temper-
ate grasdand[J]. Soil Biol Biochem, 1999 ,31:317-321

[2] Bobbink R. Hfectsof nutrient enrichment in Dutch cha k

(3]

(4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

grasdand[J]. J Appl Ecol , 1991, 28:28742

Camlin M S. Competitive efects of ten cultivars of
perennia ryegrass and three cultivars of white clover
grown in asciation [J].
1981, 36:169°178

Harris W. White clover : population dynamics and com-
petition[M] Baker M J, Williams W M, eds. White
Clover. Walingford: CAB Internationd , 1987, 33:205~
209

Chrigie B R, Mcdory A R. Orchardgrass| M] For-
ages. An Introduction to Grasdand Agriculture. 5th end.
Ames: lowa Sate Univ Press, 1994. 1: 325°334

Kevin B, Jensen, Blarl. Forage nutritional characteris

Grass and Forage Sdence,

ticsof orchardgrass and perennid ryegrass at five irriga
tion levels[J]. Agronomy Journa , 2003 ,95: 668675
Sanderon M A, Bwinger G F. Pant dendty and envi-
ronment effects on orchardgrass—white clover mixtures
[J]. Crop Science, 2002, 42: 2055 2063

, , .o 4

[31. 2004 ,24(8) :167871685
[J1.

, 2000( ) 167776

[JI]. :
1998 ,33(2) : 1137123
HodgesJ D. Pattern of photosynthess under naturd en-
vironmentd conditions[J]. J Eoology , 1967, 48:234~
242

[J]. ,2004 ,12(2) :204"
208

[J]. ,1998 ,15(1) :14-17
Johnon R C. Carbon itope discrimination, water rea
tions and photosynthess in Tal Fesue[J]. Crop <i-
ence, 1993, 33:169°174
Collins R P, Fothergill M, Macduff J H. Morphologica
compatibility of white clover and perennid ryegrass cul-
tivars grown under two nitrate levesin flowing slution
culture[J]. Annasof Botany, 2003, 92: 2477258
Johnon C B, Whittington W J, Blackwood G C. Ni-
trate reductase as a possble predictive tes of crop yidd
[J]. Nature, 1976 ,5564(262) :1337134



