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A Study on Biomass Allocation and Morphological Plasticity of
Sagittaria trifolia L. under Different Nitrogen Levels

GUO Wei DENG Wei SUN Bei PAN Xing—5i ZHAO Lidi YAN Xue-fei

( Department of Agronomy Shenyang Agricultural University Shenyang 110866 China)

Abstract: Through potting and sampling measures for the paddy field weed Sagittaria trifolia 1. under
different nitrogen element levels each component biomass allocation and the morphological characters were
studred in different growth stages. The results indicated that in each treatment there was a large plasticity on
the petiole length and leaf length and a small variation among treatments. From the seeding stage to the ripe—
ning stage each organ biomass and the total biomass increased the biomass allocation of root and stem in—
creased that of leaf decreased that of the reproductive organ increased. In the flowering stage the biomass
allocation pattern showed that leaf > root and stem > scape > flower and the biomass of root and stem in—
creased that of leaf decreased with increasing nitrogen supply. In the ripening stage the biomass allocation
pattern showed that root and stem > leaf > fruit > scape the priority of biomass was allocate to reserve organ
( root and stem) and the biomass allocation of root and stem decreased that of leaf increased with increasing

nitrogen supply. Meanwhile the nitrogen element became a limiting factor giving priority to vegetative growth
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and clone reproduction in a low nitrogen supply level( CK and N1) . And Sagitiatia trifolia L. gave priority to

reproductive growth and sexual reproduction in a high nitrogen supply level( N2 and N3) . Nitrogen supply af—

fected biomass allocation strategy of vegetative reproductive organ and sexual reproductive organ making its

growth and reproductive strategy trade-off.
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Tab.1 Morphological characters and the degrees of variation on Sagittaria trifolia
under different nitrogen element levels
/em /em /em /em /
Petiole Leaf Inflorescence Plant height Sexual reproduction
Stage Treatment M +SD CVI% M +SD CVi% M +SD V1% M £SD CVi% organs number
M £SD CVI%
CK 24.0°+10.1  42.0  12.9°%5.7  43.8  43.6°:1.9 4.3 50.0°+1.9 3.8 27441.7 6.4
Flowering stage N1 27.0°+10.9  40.3 20.14+8.3 41.3 49.0>£1.3 2.7 58.2b+1.1 1.9 36°+1.5 4.3
N2 34.6+11.5 33.3  24.6°%9.1  37.0  54.82£0.9 1.7 63.8%%3.1 4.8 500 +1.2 2.3
N3 33.0°+11.6  35.1 20.8*+8.5  40.8  50.3Y%2.0 3.9 62.9%%2.5 3.9 540+1.2 2.1
CK 25.42+10.6  41.7 13.0°+5.3  41.1 44.1°£2.1 4.7 50.82+2.3 4.5 361+0.6 1.6
Ripening stage N1 30.1°+12.2  40.4  19.9°x8.0  40.2  52.6 1.1 2.1 59.74+0.4 0.7 516+1.4 2.6
N2 35.4°+12.7 359  24.7°x9.8  39.5  55.32x0.7 1.2 64.20+5.5 8.6 720 +1.5 2.1
N3 34.19+13.5  39.7  20.2¢%8.2  40.3  53.2¢P+1.0 1.9 65.2¢+4.5 7.0 854+1.0 1.2
(P<0.05) ,

Different letters in same stage and column mean significant differences at 0. 05 levels.
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Tab.2 Biomass of different organs of Sagittaria trifolia under different nitrogen element levels

Vegetative organ

Sexual organ

Stage Treatment Mgs 7h Mgs D L B N I C
Root and stem Leaf Scape Flower Fruit Total biomass

CK 0.214+0.02 0.68°+0.05 0.899+0.07

Before flowering stage N1 0.34¢+0.04 0.88P+0.07 1.22¢+0.11
N2 0.48"+0.05 0.94%> +0.07 1.42Y+0. 12

N3 0.584+0.04 1.032+0.05 1.60*+0.09

CK 2.45¢+0.46 3.27¢+0.35 0.39>+0.05 0.21¢+0.05 6.329£0.22

Flowering stage N1 3.89P+0.31 4.830+0.37 0.43>+0.04 0.29¢+0.09 9.44¢ +0.11
N2 5.14*+0.32 5.65*+0.25 0.75+0.12 0.66" +0.06 12.20" +0.39

N3 5.844+0.38 5.804+0.32 0.85+0.11 0.79*+0.06 13.284+0.51

CK 4.06°+0.21 3.399£0.40 0.91>+0.05 1.87¢+0.32 10.239+0.12

Ripening stage N1 5.21"+0.60 4.71¢£0.38 1.25>+0. 14 2.30¢£0.20 13.47°+0.69
N2 6.07%+0.23 6.50" £0.15 2.132+0.21 4.18Y+0.35 18.87"+0. 18

N3 6.434+0.08 7.43%+0.47 2.524+0.34 5.03+0.12 21.424+0.79

(P<0.05) ,
Different letters in same stage and column mean significant differences at 0.05 levels.
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Tab.3 Biomass allocation of different organs of Sagittaria trifolia under different nitrogen element levels

Vegetative organ

Sexual organ

Stage Treatment /% /% 1% /% /%
Root and stem Leaf Scape Flower Fruit
CK 23.74°£0.58  76.26a +0.58
Before flowering stage N1 28.14" +0.84  71.86" +0.84
N2 33.56" =1.13  66.44° +1.13
N3 35.97° +2.53  64.03° +2.53
CK 38.83"+6.94 51.70"+5.51  6.17°+0.67  3.30" +0.88
Flowering stage N1 41.18" £3.37  51.19" +3.58  4.56" £0.52  3.08" 20.94
N2 42.14° +1.26  46.29" £1.18  6.14"+1.09  5.42" +0.60
N3 43.93'+1.96  43.71"+2.60  6.41" +0.58  5.95" +0.38
CK 39.67" £2.48  33.14* +3.87  8.92°%0.58 18.27" +2.93
Ripening stage N1 38.62° £2.74  34.96°+1.90  9.28™ +1.20 17.14" +2. 14
N2 32.17" £1.40  34.44* +0.74 11.27" +1.13 22.13" £1.73
N3 30.04" +1.01  34.70"+1.42  11.76" £1.30 23.50" £0.30
(P<0.05) .
Different letters in same stage and column mean significant differences at 0. 05 levels.
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