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Weed and Pest Control by Means of Physical Treatments(I)

— Effects of infrared irradiation on sandy loam for weed control —
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W.S.Kang CY.Yu H.D.Shin W.S.Kang JH.Oh

This study was to obtain basic information needed to develop the effective weed control method for
the production of less polluted agricultural products by inducing viability loss of weed seeds in soil with
infrared irradiation. Ceramic plates were heated by LPG with the aid of forced air and the infrared pro-
duced from plates was used as the heat source for heating soil. The soil heated in this study was sandy
loam with four levels of moisture contents (0.5, 5.1, 9.1, 15.0% wb). The temperature distribution was
measured at various soil depths when soil was irradiated with infrared for different irradiation time
(30, 60, 90 sec). The soil depths with duration time of minimum 3 minutes over 80C, temperature indu-
cing viability loss of weed seeds, were investigated.

When the moisture content of soil was 0.5% and 5.1% wb, the soil depths which can induce viability
loss of weed seeds was greatly increased with increasing irradiation time. When 30 seconds of irradia-
tion time was applied on soil with moisture content of 9.1% or 15.0% wb, any depths of soil tested in
this study was not reached to the temperature of 80C. Generally, the soil depth being needed for viabi-
lity loss of weed seeds was decreased with increasing moisture content of soil. .

F9 $ol(Key Words) . 32} 2294 (thermal weed control), 2 2] A ZA}(infrared irradiation),
E %714 (soil heating), =% =} 2o} A (inhibition of weed germination)
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Table 2. Moisture content and irradiation time
levels of tested soils.
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Fig. 2. Temperature distribution of sandy loam
(0.5%, wb) by soil depth when the irra-
diation were 30, 60, and 90 seconds, res-
pectively(A, B, C) and duration above 80
(D).
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Table 3. Changes of peak temperature and duration above 80C with different soil depth, moisture con-

tent and irradiation time in tested soils.

*below 80T

Soil 05%, wb 51% wb 9.1%, wh 150% wb
depth Irradiation time Irradiation time Irradiation time Trradiation time
(mm) (sec) (sec) (sac) (sec)
30 60 % 30 60 % 30 60 % 30 60 %
Peak 1795 |2183 {4056 [107.3 3024 (2811 | 990 (3106 (3027 | 971 (1117 |2444
Temperature, C 1185 |[1553 (2490 | 79.1 {1405 (1522 | 862 |100.5 1093 | 796 | 973 {1024
883 |1192 |1566 | 685 | 886 | 927 | 685 | 993 | 998 | 356 | 964 1007
12 700 | 940 11090 | 588 | 774 | 84 | 571 | 927 | 988 | 506 | 850 | %4
15 571 | 778 | 82 | 523 | 699 | 792 | 479 | 716 [ 976 | 448 | 692 | 813
18 486 | 665 | 716 | 465 | 622 | 728 | 431 | 619 | 879 | 407 | 605 | 699
21 436 | 583 | 629 | 419 | 549 | 660 | 378 | 520 | 680 | 371 | 523 | 585
24 397 | 525 | 554 | 378 | 489 | 585 | 349 | 455 | 573 | 344 | 458 | 511
27 376 | 476 | 501 | 359 | 448 | 535 [ 335 | 407 | 494 | 347 | 426 | 467
Duration above 3 {4090 {8810 {9170 [1790 4740 {6790 | 470 [2050 3870 | 450 |1790 2320
80T, sec 6 13820 [8920 |9430 * 4670 |6820 | 270 {1530 [3410 * {1460 |1870
9 |2280 |8390 [9260 * 13040 |5720 * 11230 (2730 * 11240 (1790
12 * 16300 |786.0 * * (2340 L0 2340 260 1320
15 * + 14240 * * * * * 11810 * YoM
18 * L * * * * * * 790 * * *
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A3, Hol o) 3mm AATY LExFulE 3
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Fig. 3. Temperature distribution of sandy loam
(5.1%, wb) by soil depth when the irra-
diation were 30, 60, and 90 seconds, res-
pectively(A, B, C) and duration above 80
t(D).
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A .299C/min7} 9mmol A -1.0C/min2 4=
AH(Fig.3-B).

90% 7 ZAHA171E E< Hol 3mmolAM Y &
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72.7C/min2 2%7t S7EA R, 427 96.1CE
FAEHA ELGY FE&
? E%L 190.7C/minE 28% ¥ 281.1C7HA 4
FIEEM G Z 7 HE NESER EYY
257} FrEe Aoz BAEHAGY. 6mmol A
£ 45.7C/minZ 94.2C 74X, 9mmo) A& 37.3C/
minZ 82.0C7HA F7138t9 3, 9mmo A 21mm
A o) 3mm EX ol wet Mg S EE 2~3
B A% AU F7H5 o5, 24mmo] gl
AN 227t Z718kA) gkt 247 B Fol
E F5E Al ot Bk ol 3mmolA
7194 % 60C/ming 963 ¥l 281.1C7A =
23t smmol A 7HE 4 =T 3R AR &%
7} Z7vska k. &, 94.2CA 96.1T7HA 7.1T/
min2 3718191, d&H0 2 8327 96.1CE
FABAA FEE TN, FESLO
BR3oE 99C/minE 34x ¥ 1522074 F
AHQ. ImmANE 39 ARSEZHL
BT 2, 10.9C/minE 582 F-of 925C7HA]
T2, B il A&Ho g 270%
EL 925+ 1T 2EYUYE FXAAY. 12
mmol A= 14.0C/minE 2242 F 854C7A &
934, 15Smmoll A 17.0C/min2 79.4C7HA]
Z7HI At 2lmmoll & @A F48 R el
9ale] A B A A5 E7) ARE 55
T/minZ 585C7HA A5 HUT

Angxel E%o) v} 3mm BATIY &
E7E 3mme 6mm%E Gl A 43.0C/mmEA L,
6mmol Al 9mmol A 19.8C/mmE 2.2vF T4
A3, 9mmA A 24mm7HA] 21~25 CT/mmE &
2 &k T},

7t e 2929 Zol 3mmol A WAEEE 21
0C/min, 6mmo A -4.9C/minZ 43807} 4 H
Ax, 9mms 27mm7HA 0.9 ~ -0.33C/minE
A8 3t o (Fig3-C).
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o 3mmoll A ut 3¢ Al ZtE L2 2 S7HEHA 80
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mmol Al 30427 A& E A 9022 ZAAZ
< Z7AARAE W 6mmelA 397 EEER
2xrt E7HE R R, oammal e AL 2Etd
925CE AL ALsden goTold FAIA
2+ 12mmoN A 2342 A9 (Fig. 3-D).
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Fig. 4. Temperature distribution of sandy loam
(9.1%, wb) by soil depth when the irra-
diation were 30, 60, and 90 seconds, res-
pectively(A, B, C) and duration above 80
(D).
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Fig. 5. Temperature distribution of sandy loam
(15.0%, wb) by soil depth when the irra-
diation were 30, 60, and 90 seconds, res-
pectively(A, B, C) and duration above 80
T (D).
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