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Prediction Model of Weed Population in Paddy Fields

1. Practical Approach to Development of Prediction Model
Lee, H.K., I.Y. Lee, G.H. Ryu, J.0. Lee and Y.S. Park*

ABSTRACT

The experiment was conducted in 1992 to find out the approach to the development of prediction model
of weed population in paddy fields. The weed seeds of 88% over were separated from the soil by using K,
CO, 50% solution with specific gravity 1.34. The weed seeds which were floated on the solution due to the
difference of specific gravity between soil particles and the seeds were effectively withdrawn by using a vaccum
pump attached with an aspirator. The seeds withdrawn together with solution were taken by filtering with
a nylon net of 0.31X0.16mm mesh. The pressing method was more efficient and practical for the viability
test of weed seeds separated from the soil compared with the germination test and the TTC test. For the
prediction of weed population by the number of weed seedlings emerged at the sampled soil, the sampling
method of 0-10cm deep at 5-6 sites per field was applicable, At the prediction method by the number of
seedlings emerged, the smaller the seed sizes, the lower the prediction coefficients of weed species. [t was
considered that the prediction method by the number of seedlings emerged was more practical than the
prediction method by the number of seeds separated from sampled soil, in relation to similarities to weed
population, time and expenses required for examining, technical difficulties and applicability of weed

species.
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Fig. 2. Withdrawal percentage of weed seeds bur-

ied in soil under different concentration of
K,CO; solution.
(Eo . Echinochloa oryzicola, Ph:
polygonum hydropiper, Sj: Scirpus jun-
coides, Mv . Monochoria Vaginalis,
Cd : cyperus difformis)

Table 1. Seed size of common weed species in lowlands for determination of rapid filtering method

of seeds and litters separated from soil.

Seed size Seed size
Weed species {lengh X Weed species (lenth X

width : mm) width | mm)
Echinochloa oryzicola 4.75%x1.85  Rotara indica 0.63x0.20
Echinochloa crus-galli 4.13X1.60 Lindernia procumbens 0.43%0.18
Arthraxon hispidus 3.05x0.65 Eclipta prostrata 2.38x1.18
Cyperus difformis 0.60x0.38 Persicaria hydropiper 2.58x2.10
Cyperus iria 1.20%X0.60  Persicaria lapathifolia 2.13x1.70
Scirpus juncoides 2.98x1.80 Bidens tripartita 7.68%1.55
Fimbristylis miliacea 0.65%x0.38 Murdannia keisak 2,75%1.55
Eleochalis congesta 1.05%0.48 Aeschynomene indica 3.60<1.98
Eleochalis acicularis 1.05x0.38 Saginaria rifolia 3.23x2.28
Monochoria vaginalis 1.00X0.60 Luddwigia epilobioides 1.25X0.43
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Table 2. Comparison of viability test methods of seeds separated from soil .

Buried-seed population

Viability test

within soil of 200g

Similarity coefficient

to seedlings emerged

method No. Aof No. of viable at sampled soil
species seeds
Pressing/microscope test 14 418 0.95
Germination test 8 255 0.86
TTC (1.0%) test a> 14 Impracticable -
a>TTC . 2, 3, 5-triphenyltetrazolium chloride,
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Table 3. Dominance indices of weed species in the buried-seeds separated from soil samples, the seedlings
emerged at soil samples, and the weeds occurred in transplanted rice fields, a>

Weed species Wegd Populalion Buried-seeds Seedlings
in rice field separated emerged
Weeds/ Dominance Seeds/ Dominance  Seedlings/ Dominance
m? (%) 200g (%) m? (%)
Scirpus juncoides 74 .4 52,1 10.4 22.9 322 249
Echinochloa crus-galli 26.6 18.6 1.6 35 38 29
Cyperus difformis 10.8 7.6 1.2 2.6 86 6.7
Bidens tripartita 6.2 4.3 0.4 0.9 - -
Eleocharis kuroguwai 5.4 3.8 - - - -
Rotara indica 4.4 3.1 20.0 44.1 578 448
Lindernia procumbens 4.0 2.8 5.0 11.0 118 9.1
Scirpus nipponicus 4.0 2.8 - - - -
Monochoria vaginalis 1.8 1.3 3.2 7.0 78 6.0
Saginaria trifolia 1.2 0.8 0.2 0.4 - -
Others 4.0 2.8 3.4 7.5 71 5.5
Total weeds 142.8 100.0 45.4 100.0 1291 100.0
No. of species 8.4 - 8.0 - 8.2 -

a>Soil samples were done at 5 fields and § sites each field.
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Table 4. Comparison of practicability between the prediction with buried-seeds separated from soil samples
and the prediction with seedlings emerged at soil samples.

Prediction with
Practicability

buried-seeds separated
from soil samples

Prediction with
seedlings emerged
at soil samples

Time required . 10a-based) 450min
Soil sampling

Dring and weighing of soil

Pot managing

Floatation, filtering and rinsing
of seeds

Seed separation from litter
Identifing and counting
Duration of test

Chemicals and aparatus

3-4days

30min {6site X Smin)
15min (3re X Smin)

45min (3rep X {5min)

95min
30min (6sites X Smin)

50min (10times X Smin)

270min {3rep X 90min)
90min ( 3rep X 30min)

15min i 3rep X Smin®
30-40days

K,CO; 600g, aspirator, Pot

vacuum pump, miCroscope

Technical difficulty

Applicable weeds Annuals

Seed identification

Seedling identification
Annuals and perennials
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