01581SWaNNSSU

@ 9. WARNSSUNSINUAS 5(3):74-83
J. Agri. Prod. 2023

HaYeednIdUTEYINTIERIduazd1I T NYaAMNEINT 5D
Tun1sudsduenissyiivlauasnandnvasdranugunusiil 1

Effects of Population Ratios between Rice and Weedy Rice on
Competitive Ability for Growth and Yield of Pathum Thani 1 Rice Variety
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Abstract

The objective of this study was to evaluate the effect of population ratios of Pathum Thani 1
(PTT1) and weedy rice on plant growth and yield competitive ability. Two pot experiments were laid
out in completely randomized design (CRD) with 5 ratios of PTT1:weedy rice (4:0, 3:1, 2:2, 1:3 and 0:4
plants per pot) and 4 replications. Experiment 1 explored the effect of population ratios of PTT1 and
weedy rice on seedling growth. Ten-day-old seedlings were transplanted to pots containing 10 L of
full-strength nutrient solution. After 14 days the shoot and root growth of PTT1 in treatments 4:0, 3:1,
2:2 and 1:3 were not statistically different. Likewise, the shoot and root growth of weedy rice were not
affected by treatment. However, the mean shoot height, leaf number per plant, root length and root
number per plant of PTT1 were 35.1, 29.3, 30.0 and 36.3% higher, respectively, than in weedy rice.
Experiment 2 explored the effect of population ratios of PTT1 and weedy rice on plant growth and
yield. Seven-day-old seedlings were transplanted to pots containing 10 L of paddy soil in the same
population ratios as in experiment 1. At harvest (100 days after transplanting), competition from weedy
rice decreased the number of tillers and the percentage of filled grain (16.7 and 16.1%, respectively);
increased the percentage of unfilled grain (45.8%); and reduced grain yield (15.2%) in PTT1 in the 1:3
treatment. However, growth and yield of PTT1 at treatment of 3:1 and 2:2 were not affected by
competition from weedy rice. The results indicate that 1) competition between commercial rice and

weedy rice has a greater effect on later vegetative and reproductive growth than on young seedlings,
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and 2) competition from weedy rice can have a large negative impact on rice yield when the density
of weedy rice is higher than the commercial rice.

Keywords: Competition, adaptation, population size, plant morphology
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Table 1 Growth parameters of rice and weedy rice seedlings grown in various rice:weedy rice ratios

in nutrient solution for 14 days

Leave numbers

Shoot height (cm)

Root numbers per
Root length (cm)

Rice:Weedy per plant plant
rice ratio Weedy Weedy Weedy Weedy
Rice . Rice . Rice . Rice .
rice rice rice rice
4:0 27.2 - 4.0 - 11.8 - 12.0 -
3:1 27.8 20.9 4.3 24 12.9 8.1 14.0 8.0
2:2 29.6 19.2 4.0 3.0 11.7 8.1 19.0 8.0
1:3 31.8 18.3 4.0 2.7 11.8 9.8 18.0 12.0
0:4 - 17.2 - 35 - 7.6 - 12.0
Mean 29.1 18.9 4.1 2.9 12.0 8.4 15.7 10.0
F-test ns ns ns ns ns ns ns ns
CV (%) 10.4 11.2 5.7 55 15.1 17.3 7.1 9.6
Remarks: ns = non-significantly difference among the ratios in the same column by LSD test at p<0.05
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Figure 1 Shoot morphology of rice and weedy rice seedlings grown in nutrient solution for 14 days. a-d

were shoots of rice growing in the rice:weedy rice ratio of 4:0, 3:1, 2:2 and 1:3, respectively.

e-h were shoots of weedy rice growing in the rice:weedy rice ratio of 3:1, 2:2, 1:3 and 0:4,

respectively.
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ratio 0:4

ratio 1:3

Rice:Weedy rice ratio

Figure 2 Root morphology of rice and weedy rice seedlings grown in nutrient solution for 14 days. a-d

were roots of rice growing in the rice:weedy rice ratio of 4:0, 3:1, 2:2 and 1:3, respectively. e-h

were roots of weedy rice growing in the rice:weedy rice ratio of 3:1, 2:2, 1:3 and 0:4, respectively

NAYDITNTIAIUYTEYINTT1INALUI1IIYNYFABNIS
wigyLALlaLATNANER
mawsyiulavesimuazinuiiviiugns i
uisszenfunelusasdiumedniset e 40,
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112.4 wufiuas Twudends 104 esei uay
fimiTnuieduads 15.6 nfudedu (Table 2)
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Table 2 Effect of various rice:weedy rice ratios on their growth parameters at harvesting date

Rice:Weedy Height (cm) Tiller numbers per plant Shoot dry weight (g/plant)
rice ratio Rice Weedy rice Rice Weedy rice Rice Weedy rice

4:0 103.8£4.9 - 9.6+0.5 - 19.2+0.8 -

3:1 110.745.0 104.0£186 10.8£2.0 9.0£3.9 20.1+1.1 13.1+6.0
2:2 110.1489  110.8+3.6 10.0+3.7 10.0+1.4 17.7+6.5 16.6+1.0
1:3 109.5+6.6  117.3+11.0 8.0+0.8 11.4+2.8 16.4+2.2 18.3+8.4
0:4 - 117.4+7.0 - 11.0+1.5 - 14.2+1.2
Mean 108.5 1124 9.6 10.4 18.4 15.6
F-test ns ns ns ns ns ns

CV (%) 6.3 11.0 14.6 18.5 20.7 22.4
Remarks:  Values are means of four replicates +sd. ns = non-significantly difference among the ratios in the

same column by LSD test at p<0.05
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percentage of unfilled grain (c). The same uppercase letters are not significantly difference
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