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The effects of competition among the mixed crop populations of

Oryza rufipogon Ranalisma rostrata and Isachne globosa

ZHOU Jin' CHEN Zhong-Yi* CHEN Jia-Kuan® 1. School of Life Science Wihan University Wuhan 430072 2. Hubei
Agricultural College Jingzhou 434103 3. Institute of Biodiversity Science Institute of Genetics Fudan University Shanghai 200433
Abstract In the present paper competitive effects on Oryza rufipogon Ranalisma rostrata and Isachne globosa populations
were studied by orthogonal-designed experiment of three species factors and five planting-density levels. The results showed
great disadvantages for each of the three mixed crops the bigger the initial density was the greater the negative effects
were. Each population was sensitive to inter-specific competition while intra-specific competition should also not be ig-
nored.

O. rufipogon was the most important factor among the three species and follwed by 1. globosa. According to the
items examined clonal reproductive ratio and biomas per branch of each population were affected obviously by itself and al-
so by other factors. The bigger the total initial density was the smaller the clonal reproductive ratio was. Biomass per branch
of O. rufipogon and I. globosa population increased as initial density increased but that of R. rostrata population showed a
contradictionary result. The latter was more sensitive than the other two in biomass allocations to leaf and to sexual repro-

duction and its ramet death
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ratio also increased as total initial density did.

Overall [. globosa has the most powerful competitive ability and than O. rufipogon while R. rosirata the least. The
latter was always in disadvantage position in competition and was excluded after one growth season in the experiment of
mixed crops.
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Or Table 1 The factors and levels of the competitive experiment
Rr Ig 3 Level -
01234 /0.5m5 125 5° Level Randomized
“ Factor
1 2 3 4 5 1 20 3 4 5%
1 ’ - 5 ’
1 1. o 1 2 3 4 4 2 1 0 3
2 2 0 1 2 3 4 4 1 32 0
33 o 1 2 3 4 0 3 1 4 2
12 4 25 1. Oryza rufipogon 2. Ranalisma rostrata 3. Isachne globosa
3 5
0.5x1.0m’ 40cm 3 0.5m’ x 28
x 3 = 42n?
2

Table 2 Planting disposition of the competitive experiment

Treating No.

Factor 1 23 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
1’ 4 4 4 44222221111 10000O0O033333400
2 413 2041320413204 1322041322004F0
3 03 1421422032203 144203131420°0°0 4
* 1 The factor as in table 1

1.3



4 ] - 687

1994 4 29 5
12 2 ~5cm 10 6 8
n m 1 14 T 1995 11 16
3
20 50
80°C
= n=2
= n=4
% = x100% n=4
% = x100% n=2
= n:l
1 Il 8 14
% = x100% n=1
1.4
K K_-,- j i
12 X
2
2.1 3
2.1.1 K 3 3
1 /0.5m?
4 /0.5’
1 /0.5m? 2 /0.5m?
OrL,®- Rrl,-Igl,
Orls-Rrly-Igls
2.1.2 3
3 4 /0.5m° 2 /0.5m’
Orls-Rrls-Igl, Orls-Rrlg-Igl,
2.1.3 3
4  /0.5n’ 3 /0.5m’?
Orls-Rrls-Igl, Orly-Rrls-Igly
2.1.4 3
3 3
4




688 20

1 /0.5m°
4 /0.5’ 3
3
2.2 3
2.2.1
4 2 /0.5m?
4 /0.5n x
Orls-Rrls-Igly
Orls-Rrls-1Igl,
2.2.2
X
Orli-Rrls-Igly
Orls-Rrls- gl
2.2.3 X
X 4
1
2.2.4
X
OrLy-Rrls-Igly Orls-Rrls-Igls
2.2.5
0

Orly Ls-Rrls-Igls
Orly-Rrly- Tl 1,



4 - - 639

X
3 KV
Table 3 Competitive effects on Oryza rufipogon population K-j value
d dw % %
No. of ramets per genete Biomass per branch Biomass allocation to leaf Heading ratio
Level
1 2 3" 1 2 3 1 2 3 1 2 3
1 0 36.84  34.52 0 4.017  3.478 0 24.48  24.98 0 22.65 16.84

2 68.70 39.45 44.55 4.663 3.598 4.339 29.37 24.48 2436 22.22 22.20 23.69
3 48.85 39.48 31.18 4.372 3.724 31.24 23.31 23.14 27.16 27.16 18.02 17.67
4 37.27  34.93  35.32  4.862 3.929 4.180 29.95 24.46 23.26 21.20 18.08  23.61
5 31.55 35.67 40.81 5.605 4.486 3.783 29.81 23.64 24.64 33.64 23.26 22.42
R 37.15 4.55 13.37 1.233 1.013  0.861 1.87 1.17 1.84 12.44 5.24 6.85

* 1 The factor as in table 1
4 Kj

Table 4 Competitive effects on Ranalisma rostrata population K, ; value

g dw % %

No. of ramets per genete Biomass per branch Biomass allocation to leaf Fruits No. per genete Ramet death ratio

Level

1" 2 3 1x3 1 2 3 1x3 1 2 3 1x3 1 2 3 1x3 1 2 3 1x3
1 954 0 1024 4.9 0.0398 0 0.0414 0.0438 17.85 0 20.87 14.01 1035 0 7.5 5.28 36.82 0 19.06 27.74

2 12.03 13.60 10.93 9.04 0.0364 0.0390 0.0362 0.0364 22.58 27.41 19.85 21.68 7.65 6.40 7.13 6.65 20.64 28.92 18.48 25.45
3 13.38 15.88 5.96 10.65 0.0344 0.0532 0.039 0.0334 23.82 22.18 16.51 22.26 5.73 13.40 5.18 6.93 13.32 28.73 31.00 19.07
4 5.90 8.17 11.92 8.92 0.0342 0.0482 0.0344 0.0314 20.40 28.24 22.27 23.39 3.60 6.67 6.60 3.60 22.94 26.66 18.48 16.57
5 3.88 7.08 7.68 11.16 0.0314 0.0358 0.0246 0.0312 16.51 23.32 22.65 19.82 2.4 3.35 3.35 7.35 26.06 35.45 32.74 30.93
R 9.50 8.80 5.9 6.20 0.0084 0.0174 0.0168 0.0126 7.31 6.06 6.76 9.38 7.87 10.05 4.20 3.75 23.50 8.79 14.26 14.36

* 1 The factor as in table 1
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Table 5 Competitive effects on Isachne globosa population K», value
g dw %
No. of ramets per genete Biomass allocation to leaf d Biomass per branch
Level
1 2 3" 1 2 3 1 2 3
1 158.01 111.68 0 0.117 0.166 0 20.64 21.79 0
2 93.32 85.73 138.10 0.150 0.131 0.161 21.12 21.05 27.40
3 103.06 96.33 136.15 0.146 0.137 0.215 23.71 24.20 26.58
4 80.28 107.22 97.17 0.152 0.154 0.159 21.75 21.25 27.35
5 69.15 102.86 76.40 0.173 0.151 0.203 21.44 20.00 26.96
R 88.86 25.95 61.70 0.056 0.035 0.056 3.07 4.20 0.82
* 1 The factor as in table 1
1995-11
Table 6 Competitive effects on Oryza rufipogon and Isachne globosa populations
%
g dw % I ) %
Biomass allocation
Biomass per Biomass Heading Sampling
to sexual
branch allocation to leaf ) ratio size
reproduction
@ 5.762 32.97 8.02 100 1
@ 0.245 32.47 1.34 10.78 816
@ Oryza rufipogon Q) Isachne globosa
1995 I ‘
3~5a
3
3
3 5 3
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Leersia hexandra var. japanica
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. . 1985.499.
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3 . . 1993 13
4 273~376.
4 Oka H I.Secondary succession of weed communities in lowland habitats of Taiwan in relation to the introduction of wild rice Oryza

perennis  populations. Vegetatio 1984 56 3 177 ~ 187.
5 . . 1987 11 4 57 ~63.



