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ABSTRACT: Field rice, when faced with drought and intermittent rains, often faces problems
of growth and decreased productivity. This experiment aimed to study the influence of soil
plowing depth and seeding depth on rice growth under dry conditions by planting Pathumthani
1 rice in sandy loam soil of Khok Samrong district, Lopburi province. The 6 x 2 x 3 factorial trial
was planned in a completely randomized design. The drought conditions were simulated by
setting six different watering frequency intervals (W; 2, 5, 10, 20 and 25 days) together with two
cultural factors: 1) two soil preparation depths (D; 25 and 40 cm) and 2) seeding depth of three
levels (S; 0, 2.5 and 5.0 cm). The decision matrix method was applied to explain the results.
The experimental results showed that cultural factors influenced rice growth in both drought
and normal conditions, which could be described by tillering effect. The experimental results
showed that cultural factors influenced rice growth both in drought and normal conditions,
which could be explained by tillering, the number of filled or unfilled grains per ear, the weight
of 100 seeds, good seed weight per pot, eood seed per ear percentage, harvest index, water
use, root dry weight, plant dry weight, and water use efficiency, which differed between the
treatments (P < 0.05). When the water content was reduced, the 11" treatment (W2D252; 5
days, 40 cm, 2.5 cm) gave decision scores in the growth-dependent variable data like that of
the control (W1D1S1; 2 days, 25 cm, 0 cm) was the highest and the 6" treatment (W1D2S3; 2
days, 40 cm, 5 cm) gave the best score compared to other treatments. The appropriate soil
preparation depth and seeding depth were 40 and 2.5 cm, respectively. Increased depth
promotes growth and improves productivity when rice faces drought conditions.
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Table 1 Experimental layout

Treatment Watering Soil Seed Treatment Watering Soil Seed

frequency depth depth frequency depth depth

(day) (cm) (cm) (day) (cm) (cm)
1 (W1D1S1) 2 25 0.0 19 (W4D1S1) 15 25 0.0
2 (W1D1S2) 2 25 2.5 20 (W4D1S2) 15 25 2.5
3 (W1D1S3) 2 25 5.0 21 (W4D1S3) 15 25 5.0
4 (W1D2S1) 2 40 0.0 22 (WdD2S1) 15 40 0.0
5 (W1D2Ss2) 2 40 2.5 23 (W4D2S2) 15 40 2.5
6 (W1D2S3) 2 40 5.0 24 (W4D2S3) 15 40 5.0
7 (W2D1S1) 5 25 0.0 25 (W5D1S51) 20 25 0.0
8 (W2D1S2) 5 25 2.5 26 (W5D152) 20 25 2.5
9 (W2D1S3) 5 25 5.0 27 (W5D1S3) 20 25 5.0
10 (W2D2S1) 5 40 0.0 28 (W5D251) 20 a0 0.0
11 (W2D2S2) 5 40 2.5 29 (W5D252) 20 40 2.5
12 (W2D2S3) 5 40 5.0 30 (W5D2S3) 20 40 5.0
13 (W3D1S1) 10 25 0.0 31 (W6D1S1) 25 25 0.0
14 (W3D1S2) 10 25 2.5 32 (W6D1S2) 25 25 2.5
15 (W3D1S3) 10 25 5.0 33 (W6D1S3) 25 25 5.0
16 (W3D2S1) 10 40 0.0 34 (W6D2S1) 25 40 0.0
17 (W3D2S2) 10 40 2.5 35 (W6D252) 25 40 2.5
18 (W3D2S3) 10 40 5.0 36 (W6D2S3) 25 40 5.0
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Table 2 Growth, yield components, and yield of Pathumthani 1 rice variety grown under various

condition

Treatment ~ Number of tiller ~ Number of Number of Yield per pot Yield gap” 100 Grain
filled grain unfilled grain () (%) weight (g)

1(W1D1S1) 733+033 11333+ 7.26° 2577 + 1.66" 9.42 + 0.19% 0 2.26 +0.12°

2 (W1D1S2) 500 +0.58°°  103.67 +2.03°  18.33 + 337 9.13 +0.19" 3 2.22 + 0.05“

3 (W1D1S3) 567 +067™° 9200+ 153% 2367 +3.23" 9.32 + 0.19% -1 2.35 + 0.31™

4 (W1D2s1) 6.00 + 1.00™  112.00 + 351"  20.33 + 4.25* 9.22 +0.17% 2 2.24 +0.10“

5 (W1D252) 433 +033  108.00 £ 3.51™ 3300+ 257" 9.40 + 0.33% 0 2.53 +0.13%

6 (W1D2S3) 6.67 +0.88°  105.67 £ 4.67™"  23.00 + 2.98" 9.78 + 0.49° a 266 +0.11°

7 (W2D1S1) 4.00 + 058" 6233+ 120"  29.67 + 3.84° 532 +0.16" -43 1.79 + 0.03°

8 (W2D152) 433+ 0.67° 87.00 + 4.04° 17.33 + 1.90 6.12 +0.12° 35 1.85 + 0.10%

9 (W2D1S3) 500+ 1.15°°  63.33 +0.88" 26.00 + 4.87" 6.84 + 0.36" 27 1.93 + 0.03

10 (W2D251) 433 +0.33" 96.00 + 2.08  24.00 + 5.24% 8.29 + 0.35° -12 2.03 + 0.05%

11 (W2D252)  4.67 +0.67°7 11100 321" 1233 +0.72 892 + 0.05° -5 2.17 + 0.10*

12/(W2D2S3)  6.67 +0.88" 99.00 + 2.65%  27.33 + 2979 885+ 0.14° -6 2.07 + 0.08™

13(W3D1S1)  4.67 +0.33" 34.00 + 1.53" 5500 + 1.06° 1.33 + 0.04° 86 0.52 + 0.02F

14 (W3D1S2) 367 +033" 3200 + 1.53 54.33 + 1.66° 1.27 + 0.16* 87 0.47 + 0.05"

15(W3D1S3)  4.00 + 0.58"% 4033 +2.96" 3533 +4.15°7  1.84 + 004 -80 0.67 + 0.04

16 (W3D2S1) 533 +0.88"°  50.33 + 2.60 33.00 £ 409" 342 +0.70" -64 1.01 + 0.05

17 (W3D252) 533 +0.33"° 5567 +2.33 30.67 + 1.26™ 413 +0.12° -56 1.36 + 0.23"

18 (W3D2S3) 500+ 0.00°° 6033 +260" 3200+ 179"  4.10 + 0.16° -56 1.16 + 0.07"

19 (W4D1S1) 233 + 0339 11.67 +0.88° 4300+ 1.94°  0.23 +0.04™ 98 0.23 + 0.04"

20 (W4D1S2)  3.00 + 0.00" 14.67 +0.88°  37.00+3.11°° 039 +0.04™ 96 0.22 + 0.02"

21(WAD1S3)  4.33 + 033 11.33 + 1.33° 37.00 £ 1.78°°  0.67 + 0.06"" 93 0.32 + 0.02"

22 (WAD2S1)  4.33 + 033 1800 + 2.08™  34.67 + 4.62°%  0.99 + 0.04" 90 0.40 + 0.03"

23 (WAD2S2) 367 +067°" 2300+ 153"  40.67 +1.54° 082+ 0.1V 91 0.40 + 0.01"

24 (\WAD2S3)  4.33 + 067 20.00 + 0.58™ 4500 + 1.99" 1.04 + 0.03* -89 0.43 + 0.01*

25(W5D1S1) 133 + 033 o° 0} 0" -100 o"

26 (W5D1S2)  2.00 + 0.00" o° 0} 0" -100 o"

27 (W5D1S3)  1.67 + 033 o° 0} 0" -100 o"

28 (W5D251)  1.67 + 033’ o° 0} 0" -100 o"

29 (W5D252)  2.00 + 0.58" o° 0} 0" -100 o"

30 (W5D253)  1.67 + 033 o° 0} 0" -100 o"

31(W6D1S1)  1.00 + 0.00 o° 0} 0" -100 o"

32 (W6D1S2) 133 + 033’ o° 0} 0" -100 o"

33 (W6D1S3) 133 + 033’ o° 0} 0" -100 o"

34 (W6D2S1)  2.00 + 0.00" o° 0} 0" -100 o"

35(W6D252)  2.00 + 0.58" o° 0} 0" -100 o"

36 (W6D2S3)  2.00 + 0.00" o° 0} 0" -100 o"

CV (%) 20.71 6.52 19.19 7.66 9.32

*PS- Means with different descript letters in the same column are significantly different.
* Significantly different at P < 0.05, ** significantly different at P < 0.01. CV = coefficient of
variation. ¥ Yield gap (%) = [(yti - ytl)/ytl] x 100 where yt is yield of treatment 1 (Control) and
yt is yield of treatments 2-36
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Figure 2 Harvest index of Pathumthani 1 rice variety grown under various conditions
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Figure 3 The water use efficiency of Pathumthani 1 rice variety grown under various conditions
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