BREHBEE $23% #3878, 12)
J. Korean Soc. Crop Sci. Vol. 23 No.3:31~46

T S0l AN FREmC| JEHD, BB X
BESHFFIR

B &-FHEE
2iLAEH BRAE

Variation in Phytotoxicity, Movement and Residual Activity
of Herbicides in Soil

Hwan Seung Ryang and Suk Young Lee

College of Agriculture, Jeonbug National University

ABSTRACT

In order to secure the proper use of herbicides
that are frequently used in Korea, the behavior of
herbicides in various type of soil were studied.
This study includes the variation of phytotoxicity,
leaching and movement, and residual activity period
of herbicides depending upon the type of soil etc.
Experiments were also conducted to establish a
guideline for the selection of herbicides according
to the type of soil and the proper use of each her-
bicide in various type of soil in Korea. Experimental
results showed that the behavior of herbicides could
be characterized based on the series or kind of
herbicides and devided into two major groups. One
group (nitrofen, CNP, benthiocarb and butachlor)
of herbicides showed relatively little crop injury
and was very dependable. The action of this group
was not remarkably influenced by soil components,
rainfall and the quantity of herbicide used with the
type of soil that had small adsorption capacity such
as most of soil in Korea. The other group(simazine,
2,4-D, linuron, alachlor and simetryne) showed a
wide variation in it’s action and retained potentially
injurious effect. This group was very susceptable
to using condition as well as the type of soil itself.

Based on the results of various experiments the

disappearance of the residual activity period of

major herbicides used in upland and paddy field
and the related factors were explained. It is believed
that the results of this study can be used as a
base for the establishment of a guideline for the
proper use of each herbicide and can suggest a

direction of developing new herbicides.

#

hill]

Ea&e Selviete] fRiE, £t md, BEEESK
BET AEM HEPKR HES WY A=
19674 LIz MEpiE: 2ol BAT W% s BEstd
ShTHI~60,

ol —i#9 WHE F 53 {(LBMHY BRE O
S Zm HREReE ¢HA &, W FE REAR 704
F& Dol EHNE FAKE REE BOE HR,
e A FEERE|e] paraquart, CMPT, pro-
panil, glyphosate 59 {ERMLS FEAEAA doA
GEEOL Sk} of 9l Th11,20728,20726,88,00,41,40,51,55)
g1} olo Kate LEEEM BEHE EHS ER
S SR YolAe BRI —FIA L Bl
ool BRIAADL. H #EAREAA FHA ERS 2
9 BEEM BREMQ  triazineSk, ureafR, carba-
phenoxyk & FREHI
Fol = b, BREORAK), Hfl 4 nfe] =ebA
= RREAE BE LRI {epel it A% #E
= ooy EMUSF TETHES?SLRIE g
diphenyl ether%9] nitrofen, CNP, TOPE, thio-
carbamateZ: ] benthiocarb, acetanilidek¢] butach-

mateR, nitrilesk, amide,

fu



lor, alachlor GRIBY: BER) 5o —i) HHo &
b e At L, BW, IR Sl BRIl
HER Efol 23 &5 522,28,24,21~20,32,34,42) 1}g}
Helet. & BRELS AR REER, BRERE S
°of e vatst: A sbbe Bk KT A5
= Hiel AT KREAY ERe 2A 2 9
71 I3t

SHE el A BEREE BRERZ S04
el e 53 FEE dosir] 43 KRS 997}
A EAA S BHE & Qo 2F¢ FE Y
T BEREEHR £¥ BRYMBEUI fEqqe
e Rl EET BH REHS ZRH0.8,0
g% BHEC /13 & ez AAdc wapy $3
ke LIEMEATAA oo EAT BT FHE
PR gle R = $EE 4oy A& MERE
Hel & KA Wl HolAA e R KREAES
RERRAL, TS b2 2155 gL+t

¥ AR P Rl WY FEE: FE K

i A

Y RMAS FRE o $usd RE #
MWW Fol YoIA BEMS 1% F 5 HEE
£ EEHZ BHE mitd 2ES £ LEER
d BAY BEFMS B % REMHM HkS WL
¢ HES R B 1084 2AA Wes BT
gol 2 HRY AEE HERE ER2A A #
EHEEAA BME KA AL BHKE
SRS Bld BEE dolA £RY BEDS Ei
97 W o BEely] old ¢ Bt MBI B
o] ®eode Brh, zev} urh FHMET AEES KB
ol Bk FHo e A Bkslel o=z B
BREIRB- 21R)S %54 v,

1. tiEge ERe pENe BESBHI S ME

b XE EBEM LuHage R mEe ME

BurEe] S E Lol B RE L% 108K
& ket S vad A BE wEd 2 e 10
B BEAC LBNE el BEXRE
BaE v 2 ERNOE Koo 2},

Table 1. The Characteristics of Soills
Soil Soil miﬁggll’ i Particle size distribution 5 2"% Chemical property

Ne. name series | Main | Sub. msg Coarsel Fine | ) | 1oy §i§§(1" I:{1 l oM ‘(g}g/c I(’xﬁgj)
= | sand | sand = S H,0) 100g)1 100g)

1 ﬁ’g‘natrjg Daegu Mont — [Lic 11. 14{ 20. 13| 36.62| 32.04] 35. 4} 4.7 3.4] 15.68| 890.3

2 KKimje Kimje KaQ [Vt.It. [HC 2.35 8.39; 41.18] 47.44 37.0, 5.5 2.9 15.0 | 916.8

3 {Bongnam |Bongnam {KaO — |LiC 7.8 | 15. 15| 44.55| 32.49 36. Gl 5.0 2.8 14.91| 760. 1

4 |Paddy® |Tongcheon[KaO |[VtIt. [SiC | 2.26| 18.82 52.15| 26.77| 35. o| 5.4/ 2.4/ 14.11| 870.7

5 |Geugrag |Geugrag [KaO |Vt. [SiC | 1.63{ 24.2 | 47.83] 26.33 31‘5‘ 5.5 2.3]12.89) gg9.2

6 |Suam Suam KaQ (VtIt. L 1.03| 55.87} 29.68| 13.42} 31.4| 5.1 1.6| 12.24| 57.58

7 %,?g%’ﬁ%_ Jeombug | — | — |LiC | 4.26) 29.16| 42.97| 23.62) 23.0, 5.4 2.2/ 11.61) 559.2

8 [Upland I® %gg;g;“g/ KaO |Vtlt. [SCL | 15.88| 36.31| 28.91/ 19.1| 28.1 4.9 1.1]10.26 597.1

9 [Upland I1%|Yesan Ka0O |Vt.It. SL 36.68( 41,18 12.13| 7.96| 27.0; 4.7 1.7 8.98 544.4

10 |Sindab  |Sindab  [KaO |Vt.It. (LS 63.14] 25.921 7.71) 3.23( 26.6] 5.3 1.1} 6.89 438.7

1) Mont: Montmorillonite  Kao: Kaolinite Vt.: Vermiculite It.: Illite

2) PAC: Phosphorous adsorption coeffeicient
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Table 2. Concentration of herbicides required to inhibit plant growth by 50 percent

Soil

GRso of herbicides(ppmw)

o ?}‘lllt;; IAlachlor;?:rnbthio" PCP l 2,4-D ,Nitrofenl CNP jSimazine tsrl;:; \ Linuron
Pohang Mont. 30.0 5.0 40. 0l 114.0 7.0 45.0) 50.0 5.0 10.0 8.0
Kimje 30.0 10.0 30. 0' 125.0 9.5 60.0 60.0 0.7 10.0 13.9
Bongnam 30.0 7.4 34. 5‘ 121.0 9.0 60.0 60.0 1.6 6.4 14.0
Paddy* 30.0 10.0 21 5! 125.0 2.2 34 3.8
Geugrag 30.0 10.0 40. 0l 125.0 3.8 60.0 2.5 4.7 3.8
Suam 14.5 3.8 26. 5' 125.0 4.6 58.0 60.0 1.5 10.0 4.7
Jeonbug P.0O.R.D. 24. 0 2.4 19. 5‘ 101.0 7.5 50.0 1.8 3.6 4.2
Upland I* 20.0 0.5 ! 106.5 2.1 38.0 31.5 1.4 4.2 0.6
Upland II* 17.5 4.3 14. 5‘ 45.0 4.0 17.5 52.0 0.4 5.2 0.7
Sindab 8.0 3.7 16. 0: 119.0 0.8 40.0 45.5 1.1 2.0 1.9
Recommended 180 | 150 | 200 {1,000 40 | 210 | 210 50 50 75
rate(g/10a ai)
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Table 3. Correlation coefficient(r) between GRso and soil factors
Soil factor Butachlor |Benthiocarb | Nitrofen Simazine Linuron 2,4-D
Organic matter 0.85 0.80 0.46 0.58 0.76 0.75
gﬁtionh excharl\)ge capacity 0.88 0.74 0.68 0.53 0.75 0.69
osphorus absorption
coefficient 0. 86 0.74 0.57 0.44 0.51 0.37
Holding capacity 0.82 0.67 0.68 0.40 0.85 0.77
Clay 0.86 0.60 0.62 0.29 0.81 0.75
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Table 4. Correlation coefficient (r) between soil factors
. Cation .
. Organic Holding
Soil factor exchange - Clay
o e matter capacity | Coefficient | C2P3CItY
Organic matter — 0.89 0.82 0.95 " 0.88
Cation exchange capacity - — 0.77 0.88 0.82
Phosphorus absorption coefficient — — — 0.71 0.80
Holding capacity — — — — 0.89
Clay - — - - —_
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Fig. 1. Influence of Organic matter on phytotoxicity
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Fig. 2. Influence of temperatuic on phytotoxicity of herbicides
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Table 5. Distribution coefficient by 9 kinds of soils

No. Soil | xd
1 Pohang montmorillonite A7
2 Volcanic ash 16
3 Jeonbug univ. paddy 51
4 Buyong 35
5 Jeonbug univ. upland 1 14
6 Pohang Kaoilnite 21
7 Kyongnam P.Q.R.D. 16
8 Jeonbug univ. upland [ 14
9 Sindab 23
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Fig. 4. Leaching of herbicides at several soil types(upland condition)
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