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Difference of Classification, Growth and Herbicidal Tolerance
in Collected Weedy Rice(Oryza sativa)
Kuk, Y.I, J.O. Guh and S.U. Chon®

ABSTRACT

This study was carried out to investigate classfication of weedy rice (Oryza sativa) based on

isozymes esterase and peroxidase, growth and developmental difference of weedy rices and rices

grown under dry and water condition, and weedy rice control and tolerant difference of weedy

rices in various herbicides using weedy rices collected from thirteen strains of Chonnam, one

Chonbuk, two Kyeongki and two rice cultivars.

1.

The collected weedy rices were classified into three groups based on isozyme esterase and
peroxidase using polyacrylamide gel electrophoresis(tPAGE) method. The classified groups were

not same each other.

. Plant height was taller in collected weedy rices than rice cultivars at 18 days after seeding

under dry and water conditions, but number of leaves, shoot fresh weight, root fresh weight and
root length were not significantly different between collected weedy rices and rice cultivars. In

addition, growths of collected weedy rices were greater in dry- than water-condition.

. After thiobencarb(S-4-chlorobenzy! diethythiocarbamate), molinate(S-ethyl hexahydro-1H-azepine-1-

carbothioate) and oxadiazon(5-tert-butyl-3(2,4-dichloro-5-isopropoxyphenyl)-1,3,4-oxadiazol-2-one)
were applied at 6 days before seeding, the weedy rices controlled 100% by thiobencarb at 2.1kg
ai/ha and 0.24kg ai/ha oxadiazon treatment but controlled 26% to 67% by molinate at 6.5kg ai/ha.
Rice due to the herbicides was injured severely(25% to 100%) in flood condition at time of

rice seeding after oxadiazon at 0.48kg ai/ha and 2.1kg aitha thiobencarb application, except for

molinate which injured rice slightly(4% to 13%) in drain condition. The collected weedy rices to

all experimented herbicides showed slight intraspecific variations. The intraspecific variations of

weedy rices decreased in the order of thiobencarb > molinate >>oxadiazon.

Key words : Weedy rice, rice, isozyme, molinate, thiobencarb, oxadiazon

* 2B BRI College of Agriculture, Chonnam National University, Kwangju 500-757, Korea

{1996. 9. 10 # >

- 31 -



® E

HZ AsAe] A1) ZFrlel A EA
ofckAuloll M A FA=R eksrdd Hr| (R
Adue] Aol F&atn sl ArE #nle
Zu R Eo] HAA g Festn g W
E dFH = R FE opAo}, TF, Fdv
Hovls gRe) w A u ez el o] WAy
gl Fo ¥A gxz AFHz Yt

Helel F8 BEAL Fx9 A3 FAAd
e R wWe fEHE sl Efeld
ZEo| Astrl w3l oA ZAw FojAn &
Hel Alstz dAZ Rtolu} thae 4, &
A 2] ek e 2] WA
}%l“ Avle Ay G5y 27o=
79 5 2, ol 2% Auiniel
?{} BAMES HolA= oy AFY Aue
Indicaol %33 A u]l= Japonicao| AlcjA o7
BAEe] Eohe ARl Frds ot

wel BETS EEK}” o e,
Al yAd2 BRstrAv Astael why
& 43}y %H;i#ﬂ Polymorphism-&- 4§
71 P wg, HZde A3Ess
DNAE Aw3te] yell= Polymorphism o 2
T#38l= RAPD(Randomly Amplified Polymorphic
DNA) W& A4sbr) = 3o”. $-2] et =)
) Hrolol A3 FHEA esterase—a— A3
# o]&2 X5 laponica®}t & whg& Mg
ot sl =g M Ve 67H SR
o]-&3td = A Hwlo} ey Y o=
A ete] BHEMRT A2 ES Haselch
e AeEE, A5 S Al
Wl AL frabslr] wol Alz:Ae <3 &
A Al APk . A gk
el A Avl= AEAQ] F49} 51F3 Molinate
N g wAg 5 odda 3o, Molinate
E AHEEA w3 AEHQ HpateEldAe
Aol g x| 60%2] WA} 7psskA w3
6.7kg ai/ha Molinate?} w432 & zgsle]
214l 93%7} kAl = gl st olu) o

E
1}
]

1_.

T

W

o otlE Zolsl s AMzA HEAQ
NA(1.8-naphthalic anhydride) & Z=}o] x] 2]}
7 ReEEg WAl Esst Eol|yw, wyl
MolinateE 58 AHE® 5= lo] WA &Zr}
Folalhn S, ool %3 Aol Thio-
bencarbe} Oxadiazong 2zjst Wiz =2
7 Molinate g *|2] gt t}-& FenoxapropE -84
371 Fad7ldl AelsAu, Sethoxydimg
frE8t7)ol Hels Ay £524)e]l Amidochlor

Aelste] e WAA}E ugivw
S, e olel@ Aol wE 30% )
99) ofsjg malrh

g AxAe Aol 7 AejERS =
8 F AzAE AHelstd WA=
7b o A zAlel 27k AAHo)w &}
]l HHAll = v) F3ic)

® dTE DEHELS B4 97 3
24 7 2%k 2 Aupae) 2 A4
A azAuisl WMo g ato] 3529
ZAol W AxAdue] wASEA Y 53
AW AzA WA S sl ¢
2] yebell ] FA A == AxAdue] iR
o WA & Al A szt shgc)

=

=3

M8 Y Hik

AEAvie 19959 AdA Ao FrtEge
TAHsA FAY A7), 7 §7, H 2
Tl M g ArzAdw el AN "i‘ 371 %
AW E FANAHKHE D = Aulnie}
Aol & shobr 3z} Falw el chh B F A Eke)
o olE AT gAY Fabe AR

10C WAz uzsigic B Age 19964
59%E 8Y7A At s LAGF

7} 3027, ofzt 25+2°C)ell A SeiEl ).

1. BYEA BN Q#t $F FxAH 2R
FAANRGE D HAEstn FHolA A JAty
A4 15U2 st Ay 055 N3 s}l
2mee FA F% %39(0.IM Tris-HCI buffer,
pH 7.5)9& #H7}sted vk § 10,000g2 2087}

- 32 .-



Table 1. Morphological characteristics of collected weedy rices and cultivated rices used in this study.

Reginons Seed Awn Culm Panicle
collected Length(L) Width(w) L/W raito length(cm) length(cm)
Weedy rices

Chonnam A 7.48" 2.99 2.50 Awnless 88 17
Chonnam B 8.66™ 3.16™ 2.74 Awn 944 15°

Chonnam C 7.97° 3.16™ 2.54 Awnless 91 15¢

Chonnam D 9.13" 3.25™ 2381 Awnless 73% 20™
Chonnam E 7.55 3.55° 2.13 Awn g2 20™
Chonnam F 8.39 3.13™ 2.68 Awnless 104° 22
Chonnam G 7.60 3.58° 2.12 Awnless 105%* 22
Chonnam H 7.93° 3.00" 2.64 Awn 101%™ 14°

Chonnam 1 8.00° 2.997 2.68 Awnless 105 21™
Chonnam J 8.18% 3.11% 2.63 Awnless 74% 18™¢
Chonnam K 8.22% 3.01¢ 2.73 Awnless 74% 18™
Chonnam L 8.17% 3.01¢ 271 Awn 75% 16
Chonnam M 7.72 3.54° 2.18 Awnless 947> 194
Chonbuk 8.85% 3.09% 2.86 Awnless 109 24®
Kyeongki A 8.22% 3.13™ 2.63 Awnless 108* 22"
Kyeongki B 8.10% 3.01% 2.69 Awnless 115° 24

Rices

Dongjin 7.53" 3.52° 2.13 Awnless 83 21™
Dasan 8.60™ 3.29" 2.61 Awnless 73% 26°

* : Values followed by the same letters are not significantly different at 5% level by Duncan’s multiple

range test.
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Fig. 2. Typical zymograms of peroxidase isozyme in collected weedy rice 3,8 5 1.2
and rice seedings analyzed by polyacrylamide gel electrophoresis 9.10 6 47
(PAGE). Lane 1 ; Chonnam A, 2 ; Chonnam B, 3 ; Chonnam C, 4 1113 1’2
; Chonnam D, 5 ; Chonnam F, 6 ; Chonnam G, 7 ; Chonnam H, 8 ’
; Chonnam I, 9 ; Chonnam J, 10 ; Chonnam K, 11 ; Chonnam L, 14 15

12 ; Chonbuk, 13 ; Kyeongki A, 14 ; Rice Dongjin, 15 ; Rice Dasan.
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Table 2. Plant height of collected weedy rices and cultivated rices grown under dry and water condition.

Reginons Dry condition Flood condition
collected SDAS’ 7 13 5DAS 7 13 18
.................... Plant height(cm) «--«---vvsvennrnnnns

Weedy rices
Chonnam A 2.1%" 5.8% 19.0% 32.8¢ 1.254% 6.7°* 109 262"
Chonnam B 2.0 8.4° 215" 403 0.7 7.8%4 2.1 27.0%
Chonnam C 3.8™ 9.2° 22.1% 30.8°%"  1.5° 5.3 10.0%% 19.7%
Chonnam D 2.8 9.2 26.9" 39.0° 1.2%% 6.5 11.8%4  227%*
Chonnam E 1.9¢ 5.5¢ 16.2% 27.9% 0.6' 5.3° 8.5° 20.5°*
Chonnam F 2.6 7.7% 20.5%% 3329 1.0%" 8.6° 127 258"
Chonnam G 2.3 7.8™ 15.3% 30.8°%F  o.7% 6.8°% 104°* 208"
Chonnam H 3.0 8.4" 21.8% 34.7™ 1.5° 8.2™ 12.3* 27.9%®
Chonnam 1 2.5¢ 8.5° 23.0° 38.4% 1.5° g2 12.1% 27.9%
Chonnam J 3.0 8.6° 23.2° 27.3% 1.3% 8.4% 15.0° 26.3™
Chonnam K 2.3 93¢ 26.8° 39.2° 0.9%' 8.0% 15.4° 26.7°*
Chonnam L 2.7 8.0° 23.1° 32.7¢ 1.5° 8.1™ 14.3° 244%™
Chonnam M 1.9¢ 5.1° 14.0° 26.0¢ 0.8%" 5.2° 8.2° 19.0°¢

Chonbuk 6.0° 13.9* 279 31.9%%  2.q° 11.8° 15.6° 29.3*
Kyeongki A 1.9 5.8 17.8 27.3% 0.5 6.0* 120 243"
Kyeongki B 2.6 7.1 18.6° 316 0.7 6.1 128" 234
Rices .
Dongjin 3.0™ 8.6° 15.6% 26.0° 1.07f 5.8° 1.2 199%
Dasan 4.0° 7.5% 18.7° 27.6% 1.4% 5.3° 8.8% 17.8°

* DAS : Days after seeding
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Table 3. Number of leaves of collected weedy rices and cultivated rices grown under dry and water condition.

Reginons Dry condition Flood condition
collected 7DAS 13 18 7DAS 13 18
..................... NO. Of leaves
Weedy rices
Chonnam A 117" 2.45° 4.00™ 1.42° 2.50" 3.50°
Chonnam B 1.05° 2.50° 4.02*™ 1.46%%® 2.02™ 2.83°
Chonnam C 1.55 3.00° 4.00™ 1.45%"% 217" 3.02%
Chonnam D 1.20°f 3.00" 420™ 1.13¢ 1.88° 3.03%
Chonnam E 1.10" 2.90™ 3.80° 1.158 2.00™ 3.20™
Chonnam F 1.52¢ 3.00™ 4.00™ 1.75°% 223" 3.02%
Chonnam G 1.57¢ 3.05° 3.83% 1.77>¢ 2.52% 3.20™
Chonnam H 1.72% 3.00" 417 1.83™ 2.42% 317
Chonnam 1 1.45%% 3.00" 433" 1.81° 227" 3.30"
Chonnam J 1.20° 3.00™ 4.00™ 1.80° 2.10" 2.83°
Chonnam K 1.12' 2.70™ 3.68™ 1.25" 2.02% 3.00™
Chonnam L 117" 2.68™ 3.52° 1.65%% 2.20™ 3.03™
Chonnam M 1.60° 2.52° 3.83° 1.28% 247" 3.01™
Chonbuk 2.00° 3.05° 417" 2.00° 2.87° 3.53
Kyeongki A 1.30% 3.00° 3.67% 1.18% 2.22% 3.02%
Kyeongki B 1.53% 277 3.67% 1.32% 2.08™ 3.7
Rices
Dongjin 1.83* 3.03* 4.02"" 1.48% 2.05% 3.22%
Dasan 1.65° 3.00® 4.03"™ 1.25% 233" 3.02%

Table 4. Shoot fresh weight, root fresh weight and root length of collected weedy rices and cultivated

at 18 days after seeding under dry and water condition.

rices

Reginons Dry condition Flood condition
collected S.EW! RF.W RL’ SFW RF.W RL
Red rice
Chonnam A 0.95% 0.36" 10.1%% 0.40"4 0,33 104"
Chonnam B 1.24% 0.43% 12.2% 0.31¢ 0.33%¢ 11.3*
Chonnam C 1.08>¢ 0.53° g g 0.27° 0.25° 11.2*®
Chonnam D 143 0.417¢ 8.5 0.25° 0.20° 11.5®
Chonnam E 0.84° 0.31¢ 8.8° 0.30° 0.29% 12,07
Chonnam F 1.09* 0.40°>4 10.9%% 041" 0.41® 12.5%
Chonnam G 0.89° 0.42°4 11.8%% 0.32° 0.28¢ 13.4%
Chonnam H 1.04>¢ 0.434 11.5%* 0.35% 0.36">¢ 142"
Chonnam 1 1.37° 0.49" 9.1>%* 0.49" 0.43° 11.8%
Chonnam J 1.08™¢ 0.41°4 12.8° 0.37%¢ 0.40™ 15.6°
Chonnam K 1.09%¢ 0.31¢ 10.5%% 0.37>¢ 0.29% 10.1°
Chonnam L 0.89° 0.34° 8.2 0.34% 0.27° 11.5"
Chonnam M 0.65° 0.30" 11.1%% 0.29" 0.29* 10.9™
Chonbuk 0.92 0.39°™4 12.2> 0.45™ 0.43* 14.6™
Kyeongki A 0.92%¢ 0.53° 8.3% 0.36™ 0.31™ 15.2%
Kyeongki B 0.86" 0.38™¢ 10.7% 0.37™¢ 0.34% 14.9°
Rices
Dongjin 0.98% 0.43%>4 9.3 0.31° 0.26" 13.1%
Dasan 1.13* 0.52® 16.3° 0.32% 0.33" 11.6®

1 : Shoot fresh weight(g) per 3 plants,
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Table 5. Effect of thiobencarb, molinate and oxadiazon applications on visual rate(0-9: 9, completed kill) of
collected weedy rices and rice cultivars.

Weedy rices collected(flood)’ Rice cultivars’
Treatment 1) ¢ 1 , X . ; . Flood" Drain®

(kg aifha) 1 2 1 2
Thiobencarb 8 8 8.2 8.7 7.5 8 7.7 05 0.5 0 0
(1.05kg) 10 9 5 9 7.5 4 7 7.5 8 0 0
14 9 6 9 6 3 25 70 4 0.5 0

20 9 4 9 5 4 2 5.0 4 0.5 0

Thionbencarb 8 8.7 9 8.7 7 82 8.8 0.5 1 1 1
(2.1kg) 10 9 9 9 9 5 9 8 8 2 1
14 9 9 9 9 4 9 8 8 2 1

20 9 9 9 9 5 9 7 8 1 0

Molinate 8 7.5 6.8 52 5 3.8 0.5 0 0 0 0
(2.25kg) 10 2 1 2 2 0.5 05 05 0 0 0
14 1 1 1 1 0 0 0 0 0 0

20 1 0 0 0 1 0 0 0 0 0

Molinate 8 8 7 8.5 6 7 1 0 0.5 0 0
(4.5kg) 10 3 2 5 4 2 0.5 0 2 0 0
14 2 2 3 2 2 0 0 0 0 0

20 2 1 3 2.5 2 0 0 0 0 0

Molinate 8 - - 6 8 8.5 6 - - 0 0
(6.5kg) 10 - - 6 9 7 3 - - 0 0
14 - - 2 7 4 3 - - 0 0

20 - - 2 7 2 2 - - 0 0

Oxadiazon 8 - - 9 9 9 6 - - 0 0
(0.12kg) 10 - - 8.5 9 9 5 - - 0 0
14 - 7 7 6 5 - - 0 1

20 - - 8 7 5 3 - - 0 0

Oxadiazon 8 9 9 8.8 9 9 9 1 1 0 0
(0.24kg) 10 9 9 9 9 9 9 6 8 0.5 1.5
14 9 9 9 9 9 9 4 5 0 2

20 9 9 9 9 9 9 2 3 1 0

Oxadiazon 8 9 9 9 9 9 9 2 1 - -
(0.48kg) 10 9 9 9 9 9 9 8 8.5 - -
14 9 9 9 9 9 9 8 9 - -

20 9 9 9 9 9 9 8 8.5 - -

a Weedy rices collected 1 : Chonnam A, 2 : Chonnam C, 3 : Chonnam F, 4 : Chonnam G, 5 : Chonbuk,
6 : Kyeongki B

® Rice cultivars 1 : Dongjin, 2 : Dasan

? DAA : Days after application

® Flooded condition at time of rice seeding after herbicide application

® Drained condition at time of rice seeding after herbicide application
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Table 6. Effect of thiobencarb, molinate and oxadiazon applications on plant height and shoot fresh weght
of collected weedy rices and rice cultivars.

Treatment Weedy rices collected(flood)’ ‘l}ice cultivars®
. Flood Drain’
(kg ai/ha) 1 2 3 4 5 6 1 > N 2
........................ Plant height(cm) at 11DAAS(% of untreated) ««--wweremsmesenes
Control(%) Injury(%)
Control 11.2 14.3 10.5 9.0 24.8 18.8 8.5 8.3 78 8.7
©) (V)] O (O} (] (0) (V) () (0 V)]
Thiobencarb 0 9.3 0 38 13.8 8.3 33 2.3 7.5 10.2
(1.05kg) (100) 35) (100) (58) (44) (56) 61) (72) (13) ©)
Thiobencarb 0 0 0 0 12.2 0 2.3 14 6.5 9.5
(2.1kg) (100) (1000  (100)  (100) (51 (100) (73) (83) 7 ©
Molinate 11.2 13.5 10.3 8.7 24.5 18.4 8.2 83 8.5 8.8
(2.25kg) 0 ©) 2 ()] 69 2) @ (V] ()] (V)]
Molinate 10.3 13.7 8.3 7.6 21.0 17.8 8.1 7.9 8.0 1.7
(4.5kg) ® @ 2D (16) (13) (&) 5) &) ® ©)
Molinate - - 4.5 0 8.0 14.6 - - 7.8 10.5
(6.5kg) - - (X)) (100) 68) (22) - - (V)] ()]
Oxadiazon - - 0 0 0 6.5 - - 7.8 9.7
(0.12kg) - - (100) (100) (100) (65) - - (0) ()]
Oxadiazon 0 0 0 0 0 0 6.3 4.2 8.3 9.3
(0.24kg) (100) (100) (100) (100) (100) (100) (26) (49) 0) 0)
Oxadiazon 0 0 0 0 0 0 0 0 - -
(0.48kg) (100) (100) (100) (100) (100) (100) (100) (100) -
..................... Shoot fresh weight(g/3 plants) at 24 DAA(% of untreated) ««-eereerereeererees
Control 0.71 0.77 0.68 0.75 0.96 0.61 0.67 0.69 0.72 0.78
©) ) (O] @ ) () O (V] ()] ()]
Thiobencarb 0 0.40 0 0.30 0.66 0.53 0.33 0.38 0.69 0.80
(1.05kg) (100) (48) (100) (60) a3n 13) ;1) 45) “4) )
Thiobencarb 0 0 0 0 0.52 0 0.18 0.25 0.64 0.74
(2.1kg) (100)  (100) (100) (100)  (46) (100} (73} (64) (11 %)
Molinate 0.86 0.88 0.72 0.80 0.94 0.65 0.72 0.65 0.75 0.78
(2.25kg) @ ©) ® @ @ ©) ©) (©) (V] V)]
Molinate 6.65 0.81 0.54 0.59 0.81 0.60 0.70 0.62 0.73 0.80
(4.5kg) ® O @n - @2y (16) @) (0] (10) ©) ()]
Molinate - - 0.50 0.25 0.60 0.40 - - 0.68 0.72
(6.5kg) - - (26) (67) (38) (34 - - © (8)
Oxadiazon - - 0.20 0.20 0.40 0.35 - - 0.69 0.70
(0.12kg) - - 71) (73) (58) (43) - - 4) (10)
Oxadiazon 0 0 0 0 0 0 0.50 0.48 0.64 0.68
(0.24kg) (100) (100) (100) (100) (100) (100) (25) (30) (1) (13)
Oxadiazon 0 0 0 0 0 0 0 0 - -

(0.48kg) (100) (100) (100) (100) (100) (100) (100)  (100) - -

Oxadiazon-2 0.2dkgo| A} AglellA 4 A& ;L o A E A& Wb sk L
e 2% sbdubAlz =gleu, 0.12kg A 024kg AP elM e M F A]7do] 733}%)‘1
ol M 14dA 57 Axe] F@RYrt FAATs Adx, HEF 2044 5T EFF
o AxE vy, 3 AR WA % 77t 239 dAAE ¥k ed
o]&= =A| ¢r9tr}. Oxadiazon 0.48kg ] 2]ol] 2 <Al elol A W2 ZeAggSAE A ¢
g el ofsje B E waabdelA Ewabal a7 (KEhO-1. 3% kAE AeF 11dH
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