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Red Clover and Cock sfoot Biomassand the
Spatio-Temporal Structure of Their L eaf Area

FAN Jiangwen, DU Zhan-chi, ZHON G Huaping
(Institute of Geographic Science and N atural Resources Research, Chinese A cademy of Sciences, Beijing 100101 China)

Abstract: A study on the biomass and the gatial structure of leaf area of red clover and cock sfoot reveals that
the cock sfoot boasts lusher close-to-ground biom ass,w hile the red clover’ s aboveground biom ass develop s even-
ty. The red clover’ supper part aboveground biomassproportions larger of the total biomass than that of cocks
foot of its total Follow ing the developing grow th stage, the difference of the anount of biomass of the two
herbages becomesmore noticeable The cocksfoot plants grow s in a triangular shape,w hile the red clover plant
looks like a reversed triangle The ratio of the underground and aboveground biomass of cocksfoot ismarkedly
higher than that of red clover, whose root biomass ranains the same as the plant grow s,w hereas the cock sfoot
underground biomass develops vigorously. Stubble height of less than 8 an affects the grow th and yield of
cocksfoot but not to red clover, while a stubble height of more than 8 an reverses the effect to the two
herbages The amount of biomass of cocksfoot rises higher than that of red clover except during the seedling
stage Both herbages decrease their biomass anount after flow er budding or giking stage Harvesting the
herbages before these periods ensures their maximum photosym thetic productive efficiency.
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Fig 1 Biomass gatial structure of red clover (a) and cocksfoot (b) (P> Q 05
anong replications, and P< Q 01 anong grow th stage treatmentsof the 2 gecies)
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Fig 2 Different ratiosof biomassof red clover and cocksfoot
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(a) The upper aboveground biomass (UAB) /the lower aboveground biomass (LAB)
(b) The aboveground biomass (AB) /the underground biomass (UB)

1 (%)
Table 1 The vertical structure of aboveground biomass (%)

L ayer height(am)

Species Date Height(am) 0 2 2 4 4 6 6 8 8 10 10 12 12 14 > 14
Red clover 5 4 May 4 99 16 8 18 0 15 5 16 9 17 1 117 40
5 14 M ay 14 16 4 90 10 5 12 0 111 135 131 10 6 20 2
5 26 M ay 26 312 80 7 4 7 4 78 88 91 91 42 4
6 7 June 7 45 6 60 61 58 57 53 58 55 59 8
Cocksfoot 5 4 M ay 4 12 0 21 7 28 3 21 3 16 5 74 34 Q9 Qa5
5 14 M ay 14 15 6 18 3 20 2 19 9 14 7 111 7 4 36 48
5 26 M ay 26 30 5 12 1 13 5 13 0 13 2 11 3 92 6 3 21 4
6 7 June 7 50 5 92 91 83 77 73 77 59 44 8
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Fig 3 The ratio varietiesof leaf biomass (LB) and other aboveground organs biomass (AOOB) of red clover and cocksfoot
(a) ; (o) 0 10am (a) W hole community. (b) Plant part 0 10 an above ground
2 (%)
Table 2 The vertical structure of leaf biomass (%)
L ayer height (am)
Species Date 0 2 2 4 4 6 6 8 8 10 > 10
Red clover 5 4 M ay 4 12 72 14 5 23 3 271 26 7
5 14  May 14 a8 1 81 14 9 721
5 26 M ay 26 Q6 a8 6 61 89 9
6 7 June 7 a1 09 2 14 9% 4
Cocksfoot 5 M ay 4 17 26 6 300 23 9 10 7 71
5 14 May14 a7 130 248 21 3 16 1 241
5 26 M ay 26 Q3 57 10 2 13 5 14 4 55 9
6 7 June 7 Q7 47 58 6 2 82 6
(P< Q 01) P< Q 01marked differencesof biomassof the wo secies during the grow th period and at
different heights
Goman™, Langer'™  Taylor™'!, Fergus
3 L L 1
31 32 10 an
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Fig 4 Spatial structures indicesof leaf areaof red clover (a) and cocksfoot (b)
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