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Abstract
Title : Study on emitters for chemical termite control
By : Thitisorn Narakeaw
Kanticha Mainoi

Project AQVISOr @ ..o
(Asst.Prof.Nimit Cherdchanpipat)
......... Y SN S

This engineering project is conducted to use emitters for chemical termite control.
The objectives of this study are to assess wetted radius with different pressure and height of
emitters, to assess increment of soil moisture at 0.20 m. depth at different time of watering
and height of emitters, to assess discharge from emitters compared with data from
manufacturers. The experimental area was conducted at Irrigation Engineering Department
field, Kasetsart University Kamphangsean Campus with 4 x 4 square meter. PE pipeline with
20 mm. diameter and different height of 0.50, 0.40 and 0.30 m. from the ground. There are

16 emitters with 1-meter spacing were set up in the area.

The result of this study shows that at low pressure, when the height of emitters is
getting lower, the wetted radius are obviously different to each others. Reversely, when the
pressure reached the working pressure, it is found that the height of emitters less affects on

wetted radius and still giving the wetted radius as given by the manufacturer.

It is also found that the moisture at 0.20 m. depth of clayey sand soil with pressure
of 0.2 — 1.5 bars at average discharge 175.18 /h and 0.30 — 0.50 m. height of emitters has
increase after 5 minutes of watering. The change of soil moisture can be occurred after
irrigated at least for more than 10 minutes. In conclusion, at every height of emitters, with
working pressure of 1.5 bar recommended watering period are 5-10 minutes. At 1.0 bar,
watering period are 10 — 15 minutes. At 0.5 bar, watering period is 15-20 minutes and at 0.2

bar, watering period is 20-30 minutes.
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1AeN1TATIEI Sieve Analysis HarasvInuNIARLlUUSIMNLIIAGERIN 4 ABE

LARIAINNTIN 1 DIANSI9N 4 WaTAINA 11 D901 14

M13197 1 NAYRIVUINRUNMARUIULUAMARBY AIBE1IN 1

Example

1

Clayey sand (SQ)

SOIL  SAMPLE  WEIGHT

Wt. of Container + Dry Soil, 950.7 Wt. of Dry Soil before Sieve, gm.  492.100
Wt. of Container, gm. 458.6 Wt. of Dry Soil after Sieve, gm. 492.030
Wt. of Dry Soil, gm. a92.1 | Wt of Loss by 0.070
Loss in % of Total 0.014
SIEVE  ANALYSIS
Sieve Wt. of | Wt. of Sieve Wt. of % % %
Sieve
NO. Opening, | Sieve, Soil, gm. Retained, Retained | Cumulative Finer
mm. gm. gm.
4 4.760 471.350 486.710 15.360 3.122 3.122 96.878
10 2.000 431.000 458.880 27.880 5.666 8.788 91.212
20 0.850 371.660 428.080 56.420 11.467 20.255 79.745
40 0.420 337.730 391.310 53.580 10.890 31.144 68.856
60 0.250 343.100 380.340 37.240 7.569 38.713 61.287
100 0.149 312.130 394.160 82.030 16.672 55.385 44.615
200 0.074 301.000 454.100 153.100 31.116 86.501 13.499
PAN 283.580 350.000 66.420 13.499 100.000
Total 492.030
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AN 11 N9AMNALRLSTENINNUSIFUSNIURZLNTI AU VUINRZLNTI AUFIDE19T 1

M13197 2 HAYRIVUINBUNARULULUAWARDY AlaE1eW 2

Example

2

Clayey sand (SQ)

SOIL SAMPLE  WEIGHT

Wt. of Container + Dry Soil, gm. 775.76 Wt. of Dry Soil before Sieve, gm. 483.740
Wt. of Container, gm. 292.02 Wt. of Dry Soil after Sieve, gm. 482.880
Wt. of Dry Soil, gm. 483.74 | Wt. of Loss by Sieve, 0.860
Loss in % of Total 0.178
SIEVE  ANALYSIS
Sieve Wt. of
Sieve Opening, Wt. of Sieve + Wt. of Soil % % %
NO. mm. Sleve, Soil, gm. Retained, Retained | Cumulative | Finer
gm. gm.
4 4.760 471.350 478.750 7.400 1.532 1.532 98.468
10 2.000 431.000 454.360 23.360 4.838 6.370 93.630
20 0.850 371.660 417.290 45.630 9.450 15.820 84.180
40 0.420 337.730 390.980 53.250 11.028 26.847 73.153
60 0.250 343.100 389.880 46.780 9.688 36.535 63.465
100 0.149 312.130 399.410 87.280 18.075 54.610 45.390
200 0.074 301.000 460.240 159.240 32.977 87.587 12.413
PAN 283.580 343.520 59.940 12.413 100.000
Total 482.880
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Example 3 Clayey sand (SO)
SOIL  SAMPLE  WEIGHT
Wt. of Container + Dry Soll, 727.56 | Wt. of Dry Soil before Sieve, gm. 474.350
Wt. of Container, gm. 253.21 | Wt. of Dry Soil after Sieve, gm. 472.290
Wt. of Dry Soil, gm. 474.35 | Wt. of Loss by Sieve, 2.060
Loss in % of Total 0.434
SIEVE  ANALYSIS
Sieve Wt. of Wt. of Wt. of Soil % % %
Sieve
NO. Opening, | Sleve, Soil, gm. Retained, Retained | Cumulative | Finer
mm. gm. gm.
4 4.760 471.350 | 474.040 2.690 0.570 0.570 99.430
10 2.000 431.000 | 447.750 16.750 3.547 4.116 95.884
20 0.850 371.660 | 409.060 37.400 7.919 12.035 87.965
40 0.420 337.730 | 380.870 43.140 9.134 21.169 78.831
60 0.250 343.100 | 381.610 38.510 8.154 29.323 70.677
100 0.149 312.130 | 399.000 86.870 18.393 47.716 52.284
200 0.074 | 301.000 | 497.750 196.750 41.659 89.375 10.625
PAN 283.580 | 333.760 50.180 10.625 100.000
Total 472.290




18

100.000 \

Z  80.000

< \

5 40.000

=

£ \
2 40.000
= 20.000 \
hg . \
2

0.000 T T
10.000 1.000 0.100
YUINASUATI , UAALUNT

0.010

AN 13 N5ANUAURUSTZINNUDS B UAKIUAZINTS AU UINALLNTI VDIAUAIDE1IN 3

M13197 4 wansvnaynAfuluLUamAGY faaenei 4

Example

Clayey sand (SC)

SOIL  SAMPLE  WEIGHT

Wt. of Container + Dry Soil, gm. 719.84 Wt. of Dry Soil before Sieve, gm. 473.990
Wt. of Container, gm. 245.85 Wt. of Dry Soil after Sieve, gm. 473.900
Wt. of Dry Soil, gm. 473.99 Wt. of Loss by Sieve, gm. 0.090
Loss in % of Total 0.019
SIEVE  ANALYSIS
Ciove Sieve Wt of | Wtof | wt of Sail % % %
NO. Opening, Sieve, Soil, gm. Retained, Retained | Cumulative | Finer
mm. gm. gm.
4 4.760 471.350 | 473.800 2.450 0.517 0.517 99.483
10 2.000 431.000 | 456.690 25.690 5.421 5.938 94.062
20 0.850 371.660 | 415.850 44.190 9.325 15.263 84.737
40 0.420 337.730 | 384.250 46.520 9.816 25.079 74.921
60 0.250 343.100 | 383.420 40.320 8.508 33.587 66.413
100 0.149 312.130 | 389.070 76.940 16.235 49.823 50.177
200 0.074 301.000 | 487.100 186.100 39.270 89.093 10.907
PAN 283.580 | 335.270 51.690 10.907 100.000
Total 473.900
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4.4 NANITNARBIMIAAMUTUVDIAUNTEAUANAN 0.20 AT TUTTELIAUALITZAUAINEIVDY

928U

INNIINABBINIANANNFUIUAUTNAUEN VDAY 0.20 LUAT NAIAINUAULALLIANT18UN
#1991 N52AUAINNGIVRIIITIUNAINY 0.30 1unT 0.40 LUAT UAT 0.50 LUIAT AINHIAU HANTT

7AADI LARIAINNTIN 6 DIRNTNN 8 LATAINA 17 DINING 23

M19197 6 NANITNARDIANANMUTUYDIAUNAINEN 0.20 LUAT NITAUANNGIVMIITBUNNAY

0.30 LUAS AINHIAY

. . - % m'm‘?}lufiau % m'lw?}lu % mm?}luﬁ
AMUAU(UIS)  t3@a1 (W) o o X
N1SNAADI NRAINITNAAD LINNYU
5 20.615 0.018
10 20.713 0.116
0.2 20.597
20 21.005 0.408
30 21.216 0.619
5 21.483 0.023
10 21.920 0.460
0.5 21.460
20 22.190 0.730
30 22.599 1.139
5 17.552 0.025
10 18.004 0.477
1.0 17.527
20 18.678 1.151
30 21.544 a.017
5 18.024 0.164
10 18.497 0.637
1.5 17.860
20 19.275 1.415

30 23.390 5.530
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M19197 7 HANITNARDIANANMNTUYDIAUNAINEN 0.20 LUAT NIzRUANNGIVaMIITBUINAY

0.40 LUAS INHIAU

. . - % mm‘?}lufiau % m’ms?}lu % mm?}luﬁ
AMUAU(UIS) t3a1 (W) o s X
N1SNAaD NRAINITNAAD LNUYU
5 19.113 0.010
10 19.277 0.173
0.2 19.104
20 19.500 0.396
30 19.712 0.608
5 19.674 0.021
10 20.031 0.379
0.5 19.652
20 20.355 0.703
30 20.671 1.019
5 18.794 0.087
10 19.219 0.512
1.0 18.707
20 19.717 1.010
30 23.544 4.837
5 18.839 0.123
10 19.342 0.626
1.5 18.716
20 20.217 1.500

30 24.283 5.567
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M19197 8 NANITNARBIANANMNTUYDIAUNAINEN 0.20 LUAT NITAUAMNGIVMIITBUNNAY

0.50 LWAS ANHIAY

. . - % m'm‘?}lufiau % m'lw?}lu % mm?}luﬁ
AMUAU(UIS) a1 (W) o s X
N1SNAADY NAINITNAAD LINNYU
5 21.525 0.015
10 21.662 0.152
0.2 21.510
20 21.863 0.354
30 22.101 0.592
5 20.761 0.024
10 21.052 0.314
0.5 20.737
20 21.403 0.665
30 21.746 1.009
5 18.066 0.035
10 18.433 0.402
1.0 18.031
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30 22.115 4.084
5 14.060 0.114
10 14.537 0.591
1.5 13.946
20 15.397 1.451

30 19.440 5.494
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4.5 NANIIMARBIMIAIBNTINTIBUITBITUTBUTB U UTaLavaENan (AINNFUL.5 U13)

LEANIAINITIN 9

A15197 9 NANTITUIDNIINITINLUIVBIRITENAUAY 1.5 U1S
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ANSIUINT 1 mamimammiﬁﬂmﬁaf\h811"1Lﬁa‘lﬁé’fﬁm%’muawﬁw%’mﬂmﬂﬁizﬁummgq

0.30 LUHST NRIAY

UnTNNszU89 + WU +AU

ULN

ANUAY 4287 X Aaunislsia wdan1sli
P - nssUay + - S - ”
(w19) (un) o nauau %“a99u Nauau %“a99u
WU (NSN) o o o o
(nsy) (nsw) (nsw) (nsw)
5 74.62 205.68 183.28
10 72.52 209.07 185.64
0.2 210.39 186.78
20 71.82 201.67 179.13
30 69.89 193.13 171.56
5 74.62 207.34 183.87
10 72.52 189.99 168.87
0.5 206.40 182.68
20 71.82 195.11 172.72
30 69.89 208.66 183.08
5 74.62 205.22 185.72
10 72.49 194.66 176.02
1.0 201.09 181.91
20 71.76 202.33 181.78
30 69.84 203.94 180.17
5 74.62 200.15 180.98
10 72.49 194.66 175.59
1.5 200.57 181.16
20 71.76 202.33 181.23

30 69.84 203.94 178.52




AIEUINT 2 mamimammiﬁﬂmﬁaf\h811"1Lﬁa‘lﬁé’fﬁm%’muawﬁw%’mﬂmﬂﬁizﬁummgq

0.40 AT INNIAUAY

UnTNNszU89 + WU +AU

ULN

ANUAY 4287 X Aaunislsia wdan1sli
P - nssUay + - S - ”
(w19) (un) o nauau %“a99u Nauau %“a99u
WU (NSN) o o o o
(nsy) (nsw) (nsw) (nsw)
5 74.62 204.68 183.81
10 72.52 201.53 180.68
0.2 200.52 179.93
20 71.82 209.83 187.31
30 69.89 209.57 186.57
5 74.62 198.53 178.16
10 72.52 203.27 181.45
0.5 206.40 184.35
20 71.82 194.47 174.84
30 69.89 197.56 175.69
5 74.62 201.29 181.25
10 72.52 200.12 179.55
1.0 205.79 184.73
20 71.82 194.47 174.27
30 69.89 208.10 181.85
5 74.62 196.87 177.49
10 72.52 193.76 174.11
1.5 206.43 185.26
20 71.82 200.62 178.96

30 69.89 209.41 182.15




MTHUINT 3 HAN1INABBINSANYINTEURNB T mTUNLEIMInUaINNITERUAILE

0.50 LUAT INFIAU

UnTNNszU89 + WU +AU

ULN

ANUAY 4287 X Aaunislsia wdan1sli
P - nssUay + - S - ”
(w19) (un) o nauau %“a99u Nauau %“a99u
WU (NSN) o o o o
(nsy) (nsw) (nsw) (nsw)
5 74.62 198.43 176.5
10 72.52 196.98 174.82
0.2 200.27 177.59
20 71.82 213.73 188.27
30 69.89 202.48 178.48
5 74.62 202.47 180.49
10 72.52 202.36 179.78
0.5 203.50 180.94
20 71.82 204.95 181.48
30 69.89 206.72 182.28
5 74.62 204.67 184.77
10 72.52 209.18 187.91
1.0 215.18 193.33
20 71.82 207.97 186.28
30 69.89 198.16 174.93
5 74.62 202.63 186.85
10 72.52 211.19 193.59
1.5 210.23 193.33
20 71.82 203.43 185.87

30 69.89 200.02 178.84




