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ABSTRACT

The tolerant and susceptible rice cultivars to oxyfluorfen were selected from 400 rice cultivars
in a laboratory, and tested in comparison with bamyardgrass, a typical oxyfluorfen susceptible
weed. The responses to oxyfluorfen in the different levels of calli, cells and protoplasts of the
rice cultivars were investigated.

Iso value of the tolerant rice cultivars was about 10*M, whereas that of the susceptible rice cul-
tivars and bammyardgrass was about 10°M, showing significant difference between the two groups.

The growth rate of calli segregated from the tolerant rice cultivars was higher than that from the
susceptible rice cultivars and barnyardgrass by treatment of oxyfluorfen to the calli. The growth
rate of suspension-cultured cells of the tolerant rice cultivars was higher than that of the suscepti-
ble rice cultivars and barnyardgrass after treatment of oxyfluorfen. The viability of protoplasts from
the tolerant rice cultivars was higher than that from the susceptible rice cultivars and barnyard-
grass after one or two hours of oxyfluorfen treatment. The intactness of protoplasts from the tole-

rant rice cultivars was also higher than that form the susceptible rice cultivars and barnyardgrass.
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Table 1. Oxyfluorfen concentration(Iso M) causing
50% inhibition of the growth of preselected
plants to oxyfluorfen by in vivo test.

Species Iso(M)
Tolerant

Rice

Baru 8.3 x 10%(£2.3)

Hawon 4.0%10*(+2.4)

Hunan 31 1.9% 10°*(* 1.0)

Susceptible

Rice

HP857 5.8 x 10°%(£2.0)

HP907 7.6 % 10°(+ 1.2)

HP1033 7.5 < 10°(+ 1.8)

Weldpally 7.3x10°%+3.0)
Barnyardgrass 7.0 10°(£2.8)

31,

Viability+= fluorescein diacetate(FDA)S A} &
alol=dl #HE Q) FDA Smgd acetone Iml
of gl & 10ml CPW 2o 1001 FDA &
A& BMsle] ELBREET A HEsIch
Viabilityw v&® F FER 5 549 ¥
g wats FRERS 75 Aol g
Aakstelemd, wak zb A7 viability7} Aol
strg FAelel ojulg WEgn kst

R #E2] intactness+= haemacytometer?] 5
gridel] 218 FEREE #E Aol AA o

FAlelol shulstel Mgz Barsisich

BR Y ER

1. In vivo Tt RFE

gEe) Al sl Wb w3} meEe w4
58 2 1) 2] oxyfluorfenel] th&F 50% A)Ae]
A EEd Eolel el zofr) Z, o] & Al
29 Iy FEE fittE W HEESA 183107~
83x10°Mo] 3, sttt W HFES 3 34 5.6
X10°~7.6 X 10°ME 2o} ffthfdol+ Mg
MR Lo ¥=7F 33~1099] sich RSt
vl fpfgo L =l wsbo] it W AR AR
el olxw e gy
WA pEAlA BHEERT AR MR o=
A EA REHEE ORI - BATEESS Ao,
Aol Ao f#sEe 2to] Soll @ Ao o
Z8ch” B A AdE olF 295 ¥
HgAdql AMfE AHE 224 oxyfluorfen
of thdt wl BRI WfE Aol7l salME o
Lowbgh REstExE wetd "evt gled
vheblic},

fiftEal W 10°M Aol e AEA
g aa gaA szt Qoo gt vl
10°M Aol Aw AgAsfel ZFudate] A
A vhebdow, 1077 10°M Aol d = 4]
EA7F A9 mAbstATH AR ). &, FARRE

Yo gy

ghg Ayt AAFS " 24w Falsl
chd D). @l W aESd e He v
7t Z7hEe] wel sbwd] Zhasbelon), Bk

~ 45—



# W EBEEY Adde HJAer sty
3 R a%e go)dog
B HREES 10°M Helddm FH e
diu]sle] 30~42% o)Ate] MGk
Rt v RES o= A B

A= gl i)

o]} & A= oxyfluorfenol] thEh ik
MiEo|Y WHHM RFEF®l 2% oxyfluorfen
ol ARg-E Qe TsAe AAbelm
slt}h. 53] DPEA|IQ! chlomitrofen, chlormethoxyil,
bifenox 5 ol ¥]w A otdAoe] F.&
EZ odelA ok el i wwg el
o} zbe] oxyfluorfen v ojetd +IREM =
2] &, I Prasons} Price’’e] ZAzbe}l 7o) At
o 107 10° 10" 107 2UAAR Azl AR sHeAel Ao,

CONCENTRATION(log M) Ve MR AA oxyfluorfen SHIERES 3}
na vEdeae o1& dewd s 4 q)
of AbgAwte] Wg-8 AAbslgdwl wl glr).

=3

p=4

o

Plate 1. Comparison of growth inhibition of selected
rice cultivars [A : Hunan 31, tolerant. B :
HP907, susceptible] at 10 days after treat-
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Plate 2. Callus, single cell and protoplast tested as
experiment materials.

: Rice callus

* Rice cells cultured in suspension culture(x 400)

* Isolated mesophyll protoplast of barnyardgrass

: Isolated mesophyll protoplast of rice

Fig. 1. Change in plant height and fresh weight of
selected rice cultivars at 5 days after treat-
ment by different in vivo concentrations of
oxyfluorfen.
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Table 2. Growth response of 6-week cultured callus of material at 20 days after oxyfluorfen application.

Species Concentration Number Increase in fresh weight Growth index
M) inoculated (mg/piece) (% of control)
Tolerant
Rice
Baru 0 72 68 100
107 78 56 82
10° 72 49 72
10° 66 48 71
Hawon 0 54 81 100
107 60 72 89
10° 72 62 77
10° 60 52 76
Hunan 31 0 66 74 100
107 60 78 106
10° 72 67 9]
10° 66 66 89
Susceptible
Rice
HP857 0 60 106 100
107 78 88 83
10° 72 78 74
10” 72 69 65
HP9O7 0 48 68 100
107 48 53 78
107 60 45 66
10° 49 42 62
HP1033 0 60 114 100
107 66 84 74
10° 60 78 68
10° 60 68 60
Weldpally 0 46 59 100
107 40 45 76
10° 52 37 63
10° 30 32 54
Barnyardgrass 0 42 22 100
107 42 18 67
10° 42 16 50
107 30 14 33

_47_



REsEHEQ] W Weldpally 9} o] ]}

apeia] B A A, HhE Kl oxy-
fluorfen®| FiHtEs} BUSHMEES callus $Fol
A M2 dABke Aol callusF9] HE-S-
Aol L AKEWE 32X dth ol il
9} callus®| #g&IEY Zfolell 7|Ql sl B @
B cdge] A& AR Bl

Zilkah 52 114 5%9] #h#2} callusoll 3%
A4 A RERE A2l 2SS callus®] A3
Aot sl g EE= AHA Alte]
dobz s, Nakamura™i= o] SIBH B
B#|Q] tetrapionol] )3 callus AAA 3o} Shi
ol AHA s dzlstA] d= Ao} &
t} 221} haloxyfop-methyl #2]A] 3} yellow
foxtail 2] W2}l callus®] XA &3
£ ¥ ARAE Bedvtn i #0=
callus9] F&EFE HLol Aol glor] oA
2 e o SiEe] B wRfMENC] ot E
A vedd Aoz Businzy B Ay
Aol et A AEeldss o 5 U
=
Callus (& /If2E S FMITHEO~9, 9 : callus iF
71 &, callus 473 )3 AR 3), Wi

Table 3. Change in callus viability at 20 days after
oxyfluorfen application.

Viability *
Species B Concentration(M) )
0 107 10° 107
Tolerant
Rice
Baru 0 0 0 1.5
Hawon 0 0 0 25
Hunan 31 0 0 0 2.5
Susceptible
Rice
HP857 0 0 1.0 8.0
HP907 0 0 1.5 8.0
HP1033 0 0 0.5 7.0
Weldpally 0 0 1.0 8.2
Barnyardgrass 0 1 4.0 8.0
* Visual rate 0-9, at 9 indicate no freshness with

black color.
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Fig. 2. Change in growth phase of cells under the
suspension culture.
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Table 4. Change in cell dry weight(% of control)
of selected rice cultivars at 7 days of sus-
pension culture under different concentra-
tion of oxyfluorfen.

Concentration (M)

Species 107 10° 107 10t 107
B - Tolerant —
Rice
Baru 102 95 92 91 86
Hawon 105 99 99 94 88
Hunan 31 110 105 94 91 83
Susceptible
Rice
HP857 95 93 91 89 82
HP907 97 95 91 86 81
HP1033 91 86 83 76 70
Weldpally 90 80 71 69 60

Barnyardgrass 81 71 68 60 56

Table 5. Change in viability(%) of isolated proto-
plasts from mesophyll cells of selected
rice cultivars.

Hours after isolation

Species

0 1 2
Tolerant - —
Rice
Baru 95 94 90
Hawon 94 94 91
Hunan 31 92 91 91
— —— Susceptible -~——
Rice
HP857 94 95 92
HP907 94 93 88
HP1033 91 93 92
Weldpally 92 92 86
Barnyardgrass 91 89 75
Bl # HP8573L HP9072] AR HA->
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Table 6. Effect of oxyfluorfen on viability(% of con-
trol) of isolated protoplasts from mesophyll
cells of selected rice cultivars.

Table 7. Effect of oxyfluorfen on intactness(% of
control) of isolated protoplasts from meso-
phyll cells of selected rice cultivars.

Species HAT* T Clc:)n: elll(t)r.?ml)g,({;Mi oM Species HAT 07 Cl(())n: enlt:‘)zglonl((;\"}) 107
Tolerant Tolerant
Rice Rice
Baru 1 99 100 94 92 2 Baru 1 95 94 93 88 49
2 101 98 100 89 8 2 102 8 84 8 35
Hawon 1 9% 97 93 90 4 Hawon 1 98 99 96 95 66
2 94 88 89 90 6 2 98 96 95 90 65
Hunan 31 1 100 100 102 100 10 Hunan 31 I 109 105 98 94 90
2 98 101 99 90 O 2 103 99 95 91 35
Susceptible Susceptible
Rice Rice
HP857 1 93 91 87 8 O HP857 1 91 90 86 81 26
2 85 8 83 78 0 2 94 89 80 81 29
HP907 1 96 93 93 91 O HP907 1 91 91 8 74 29
2 98 8 87 8 O 2 108 90 8 74 34
HP1033 1 98 97 95 89 O HP1033 1 9 86 70 53 17
2 91 9 87 80 O 2 101 73 70 62 12
Weldpally 1 9% 8 76 70 4 Weldpally 1 91 89 76 74 28
2 92 8 69 56 O 2 87 77 71 58 21
Barnyardgrass 1 83 80 74 59 O Barnyardgrass 1 94 82 61 60 35
2 61 55 53 30 O 2 8 78 59 50 23
* HAT : Hours after treatment
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