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Evaluate quinotrione and bromoxynil octanoate for weed control in wheat field
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Abstract: In order to evaluate the weed control effect and wheat safety of the new herbicide quinotri-
one for weed control in wheat field, the combined action of quinotrione and bromoxynil octanoate was
determined with co-toxicity coefficient (CTC) method in the greenhouse, and the efficacy of the mix-
ture of quinotrione, bromoxynil octanoate and florasulam on weeds in wheat field and the safety of
wheat were verified. The results of greenhouse experiment showed that the efficacy of quinotrione
was excellent on Veronica persica, and killed all of the weeds under the experimental dose. The effica-
cy of quinotrione on Descurainia sophia was higher than that on Lithospermum arvense with a GR,,
12.67 g (a.i.)/hm* and 152.99 g (a.i.)/hm’, respectively while the GR,, of bromoxynil octanoate was
26.22,13.36,and 85.12 g (a.i.)/hm’ on D. sophia, L. arvense and V. persica, respectively. When quinotri-
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one and bromoxynil octanoate were mixed in a ratio of 1:1-1:2.5, all of the V. persica weeds died. The

co-toxicity coefficient of quinotrione+bromoxynil octanoate on D. sophia were between 140.34 and

202.77, and more than 700 on L. arvense, showing obvious synergistic effect. The results of field experi-

ment showed that quinotrione was highly effective on V. persica, but less effective on Galium aparine

and D. sophia, the bromoxynil octanoate had a quick effect, but some weeds revived in the later period.

The efficacy of quinotrione+bromoxynil octanoate was excellent with an 88.54%~93.83% control on

the fresh weight, and the action speed was fast. The fresh weight control efficacy was over 96.12%

when it was mixed with florasulam. No influence on the wheat growth was detected when quinptrine

was used alone or mixed with bromoxynil octanoate and florasulam.
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FESE,2016) , LAk, BRI YY) Veronica persica %5
P i A T JRy W DR K A T (R AR AR
2014a) . HHFi/NE HZ BT ERb 32 DAL F R R
BiFi6 A T, 1 4RSS (2014b) AL EAH 45 (2019) BFSE
FH, R AR 0 2, 4-30 T g AR R A P
R L, BWLAE DUTRUR 7 Jhig 2 7 o3k o Pt 24 e ) 32 2
2y (R4, 2012) , g b T B ik e 23 A B
FF 7 i 22 02 1 2 5 5 P R | SRR AR TR B
2 H 4 S AR BRI AT BC ) ) (225645, 20135 2016a)
AT AR R FAAE /N2 B S . BURUE Ff
A —FE )R T 2 BEFL AR & AL (acetolactate
synthase, ALS ) Il I ZEBR B0, B (i e = A 40 24
PE B AR fre R TR R[] 1) 1o Y, A 21X
SO PRI A A R L P R B (B8 A=, 2014) , 5
LA DX 0 AP 2 B 1 24 2 g 2 6 L e
%, IR AR B RLBRFE)

PP ] e — o o 8 2 R D I 7 XS AL 1 (hy-
droxyphenylpyruvate dioxygenase, HPPD) 1fi il | 2
BRI BRI 55 ALS 10 55 2K B 1 5] e K Y
AR A Gy [ 2 7 AR BT 25 1 (FEAE 2P, 2019) .
LG AR TS A L AR e B R R AT BR 2
A LR T %, 38 2 41 i 4 B A PN HPPD T PR 52
AR N BDGEVER], JE TS 25 3 e st
T2, Lin et al. (2019) F1# SCGEAE (2019) A A M i
Xof e S 2 4 HRT i i P ) — 4R A 2 R B A AR A R B

BRACR , B A IEAESEF T B v S A SR 5
AT T M T 7% B A L % R ) ) e g I
AERYHGE (M ®&E,2019; F 5% ,2019), 7ERT
RIS, 2B R I/ INAE I 22 R BT R S gl AR
ol A R v R (LR P RS 5~ RO 2
— TR ) R 1 S 2K A P fh S AR PR ]
YERTHEE TR, XN KR ERARHEY B A TR 1)
TEPENE B2 B TR BR 22 KR AEAEY b
WE I (B 2 W55, 20115) , M B 5 2 B ORI &2
BCAFAEE A AMY T REME . H A, A v R 5 35 %
HEA C N FH T = 3 FH RIS 4G (1R %4 E 55 ,2020),
{F G T w2 R e R ) 5 R TROR T 2 LA/ NAZ
FH A4 0 FH A DR

A5 R T REOE (45655 ,2016b) X MERE
i 5 = BE TR A A 2 ol 245 300 (R B A5 1 FH 28 AU 2E 4 7 )
FE IR W 5 /N TN ) %) I3 R L U e
JE TR, 00 2 3 24 700 TR L AE /N A7 x4
I BHBRASCR LA KOt/ INZZ (R A TV, LA R 32
B /INAZ FH SR B350 S TR o PR AR

1 R 5T %

1.1 &

i A I E DR (SRS SUIE (3 (RN /N
Lithospermum arvense —F [if] ' 2= B F-F 2017 4F
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FRICMERL 1.05 g 2 IERIE 1.03 g 24, 43 5l
AN, N-—F B e 2 mL 252 21, 0.1% it
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2570, 55 TR B =PRI 2570 1) GR /85 U 25757 () GR,
100; TR FIHERE R 8= A5 8 B AR Y
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BEPEREIN 2% R A 38 5) A RASRH A R /N2 H
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k7, R CLAET 5 W B 5 = P VRIS 2 b 24 5
5 IS IR S TR, BT R S R AR
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T2 20 d, W A S T AR FR T, X R
B GR M 12.67 g (a.i.)/hm*F126.22 g (a.i.)/hm?,
W ] 5 S ORISR LU BINRRC RS GRs, 7F 12.65~
17.33 g (a.i)/hm*Z ], BE L 12 1~1:2.5 B A 3L 22K
“41140.34~202.77, B8] KT 120, J& THERAEH ;1
0.5 BCLeAt AL 250 107.67, I8 FhsidER (1.
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Table 1 The combined action mode of quinotrione+ bromoxynil octanoate in Descurainia sophia

Epl Y LlEp g LIPS GR,/ R RHL
Herbicide Regression equation Coefficient (g (a.i.)/hm?*) Co-toxicity coefficient

W L[] Quinotrione 1=2.938+1.870x 0.973 12.67 -
RS Bromoxynil octanoate y=1.451+2.502x 0.971 26.22 -
VS B )+ P PR AR T 1:0.5 y=2.974+1.839x 0.947 12.65 107.67
Quinotrione+bromoxynil 1:1.0 y=2.482+2.242x 0.928 13.27 144.25
octanoate 1:1.5 y=1.995+2.745x 0.842 12.44 202.77

1:2.0 y=1.774+2.604x 0.838 17.33 140.34

1:2.5 y=1.564+2.811x 0.843 16.69 160.93

213 STERAHGBRSAER XA

W25 3 d, W A FH BT, 022 G FE
FRUR S —FF SRS WY 5 5 S IRV ARG 1 FH B e
RN TR R AR T e R 5 o R R
2 PGS BE 5 22 N AR ™ 5, S IRV ORI % 1
= Y i s g

245 )5 20 d, S BEIRARNE X 22 AW EE ),
GR,, & 13.36 g (a.i.)/hm?, M 5 R & J1 %A%, N
152.99 g (a.i.)/hm’ W RS ROCRAE, Kb Rc e Ry
1:1.5~1: 2.5 B2 AN A0 T Be L 1:0.5 F1 1: 1.0
I A 3L B 2R 802 3k 734.71 F1797.51, i KT
120, J& THERUER (R 2) .0
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Table 2 The combined action mode of quinotrione and bromoxynil octanoate on Lithospermum arvense

Epl EyulEpgss HREREr GR,/ LR
Herbicide Regression equation Coefficient g (ai.)hm®  Co-toxicity coefficient

14 R0 i Quinotrione y=1.255+1.714x 0.986 152.99 -
IR 25 i Bromoxynil octanoate ¥=3.525+1.310x 0.888 13.36 -
Ve B - PR TS 1:0.5 y=4.146+1.333x 0.913 4.37 734.71
Quinotrione+bromoxynil 1:1.0 y=0.771+3.819x 0.845 12.81 797.51
octanoate } ;3 : : : :

1:2.5 - - - -

—ZFRTEIRIF B T X2 Z A Pi%0100%. - in the table indicates good efficacy, and the fresh weight control efficacy is 100%

under the test dose.
2.2 EEERSEER AR R X R E HE R
2.2.1  2017—2018 5 &4 & 8] By 2k

2017—2018 4FJi , 126 FH 232 55 DAy B 7 4 22 2 44
FIRRULE . 245 30 d, & A FBEIR ARG A9 A 3R
FHHEE PR, 2 BT ARG W] X, B 20 FE T, v s e+
= P VR IR+ OO 7 i S A i 71 Ak B 4 B R0
I, A I 2% SRR Bl R0CN 93.22% , 55 HAth 24570 40 3
RORZE 5 35, HoAh 5 A IR IR AR Ak B A 55
BB BRI, A AR B SUAE 78.22%~88.32% Z.[A] ; A
O TV AN 1) A S AT 0 s e i B 4b 3
AR F i fg B T1) b B A% o SR D)7 R AR A L 2901

57.64% F132.53%(F3) .

/NI G IR W | SRR R IE B
ISR 2 R T BRI T B4, TS Fe AL it e
e BB R i o WS R S RO A2 e A #
Sl 5 RO ) — 5 S LA S 2% B B
WU, 2 B AR BT RUTE 90.22%~96.32% 2 [a] , fif
BRTE 92.21%~96.52% 22 [ , 551 B ] 7 TR |
XU iE 7 e P P Ak B 1) B R C AR B 2% 03 A
84.81%.83.43% F1180.52%, e 5 )55 7351 M 89.21% .
75.43% F183.22%) 2= 53 2 . Hrh QR R B R AR )
SRR ~ERETRORNE 5 U e — 3 S A, A%
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L RARRBERICA 94.22% F196.32% , BEE SRR 96.12% F196.52%, 5 HAb 25 | kb PR 27 (8] 22 7 3% (3R 3) .
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Table 3 Efficacy of quinotrione+bromoxynil octanoate on weeds in the wheat in 2017—2018

S 2455 b 1‘5&5}:75?5( Plant control effect/% BRRBRL T B
Time Herbicide GERAIER 22 TR Total plant control Fresh weight control effect/%
Veronica persica  Descurainia sophia effect/%
#ZjJ530d 1 77.6242.33 ¢ 79.62+2.81 ¢ 78.2242.14 ¢ -
30 days after 2 77.23+3.24 ¢ 79.89+1.63 ¢ 78.86+£1.63 ¢ -
3 90.24+1.62 a 86.22+2.16 b 82.31+£2.23 ¢ -
treatment 4 83.08+4.23 b 71.56+3.10d 79.4343.12 ¢ -
5 94.07+2.21 a 95.21+1.12 a 93.22+1.62 a -
6 63.21+1.93d 43.82+3.51 e 57.64+191 e -
7 85.52+2.22 b 94.234+2.83 a 88.32+3.24 b -
8 25.83+1.14 ¢ 47.82+3.21 e 32.53+1.52 -
INEERRTI 1 96.14£1.62 a 83.21£1.63 b 90.2242.23 b 92.214£2.11b
Jointing stage 2 94.23+0.93 a 86.43+3.45 b 91.14£1.91 b 93.23+2.45 b
of wheat 3 97.11+2.42 a 90.34+091 a 94.22+2.82 a 96.12+1.14 a
4 96.20+1.14 a 87.93£2.21b 91.23+1.83 b 93.83+1.53 b
5 98.32+0.63 a 92.62+1.22 a 96.3243.11 a 96.52+1.41 a
6 95.2142.52 a 72514281 ¢ 84.81+2.22 ¢ 89.21+£3.12 ¢
7 70.38+3.12 b 92.44+0.62 a 83.43+1.13 ¢ 75.4342.53 d
8 68.31+£2.21 b 89.12+1.62 b 80.52+2.81 ¢ 83.224291 ¢

FerBE T AR bR R o [R] I R] ) 51 A W] /NS A1k 36 7 28 Duncan [GBT S 22 KGR 78 P<0.05 /K- 22 5 % . 1:
90 g (a.i.)/hm? M BE | +225 ¢ (a.i)/hm® FHEIRAIE ; 2: 120 g (a.i.)/hm>EEHET+300 g (a.i.)/hm>EBERZENE ; 3: 120 g (a.i.)/hm’
W 4300 g (ad.)/hm? % BEIR NG +9 g (a.i.)/hm? SURURS H 1 5 42 150 g (a.i.)/hm? Mg B Bl 4375 g (ai.)/hm? 3 BER NG 5 5.
150 g (a.i.)/hm*MFE+375 g (a.i)/hmEEHR A9 g (ai)/hm? SUREE G ; 6: 150 g (a.i.)/hm*WEFRER; 7. 450 g (a.i.)/hm> -t
RN ; 8: 9 g (a.i.)/hm® BURAE F I ; —: A2 . Data are mean+SE. Different letters in same time in same column indicate sig-
nificant difference at P<0.05 level by Duncan’s new multiple range test. 1: 90 g (a.i.)/hm? quinotrione+225 g (a.i.)/hm* bromoxynil
octanoate; 2: 120 g (a.i.)/hm* quinotrione+300 g (a.i.)/hm* bromoxynil octanoate; 3: 120 g (a.i.)/hm* quinotrione+300 g (a.i.)/hm* bro-
moxynil octanoate+9 g (a.i.)/hm? florasulam; 4: 150 g (a.i.)/hm?* quinotrione+375 g (a.i.)/hm* bromoxynil octanoate; 5: 150 g (a.i.)/hm?
quinotrione+375 g (a.i.)/hm? bromoxynil octanoate+9 g (a.i.)/hm?* florasulam; 6: 150 g (a.i.)/hm* quinotrione; 7: 450 g (a.i.)/hm? bro-

moxynil octanoate; 8: 9 g (a.i.)/hm? florasulam; —: no investigation.

2,22 2018—2019 4 #4 w Ja] B 5k

2018—2019 4B , H (] 3 56 4% 0 Ay 486 W F1 g%
G, IRIG4E B 5 2017—2018 4E 25, MBI PE
KT, A TR ARG (0 A BRAE B e 5 ARk
R W B S PR ORI 5 RO B — o S D
Ab BRI R o WE 2G5 30 d, S AT IR ARG B Ab
PR AT, R4 R 2 5 TR BT, 4B SRR B
BUAE 73.54% VAL, W T | ol XUTRUAs B Fide B 551 Ak 4L
SRARFER IR (HIET AL, A4 B BRI 34053 1]
}56.31% F132.54%(F4) .

e /INZ PTG R B MR S TR
G 55 U SR  B 11— 35 A2 T A B 1) A% R 5
U, 28 SRR B35 R 94.33% F1196.23% , i T B30
96.23% F1196.82% , 5 HAMAL BRI 22 55 W 3 . Hak
I L] 5 o T TR AR A T A B 2 B AT i A B
T 3R AL, H2E 5 B (FR4).

ZEA 2RI IR A R R I, S IEVR AR I SR AE

FHBFE it 2} J5 [ i A2 FAR PO T ih Ak sE T, 4
PRI AR W 2R T 5 W LR X /N2 FH 2 By
PR B350  MRBITRCR 95.21% , X S sk %
B AR TR 22 | R 97 RUTE 65.82%~T2.62% Z 1], W
F 5 o T RO S IS, 6 BT A SRl R
TR IR s A /N T 2R BE AR A0 i R B AT
88.549%~93.83% Z [A] , HLAEFH#EE TR, I AR g fst e
WY i, =B IR ELS , B B A50GA 96.12% LA I
2.3 EESFERRABESHRT/NEEKNIENE
2 AR [a] A 25 SR I 2R B, i A X6 Ak 33 X) /)N
VG N R oy E A, ok
AR R, 3R B A 22 5, b 2017—
2018 AR B 1, 3 A4 BRI A L = i 5 N T B Ak #
ZRARK, FERAE 6 595.00~6 675.50 kg/hm? 2 [A] ,{H
20182019 4F-ns Bl BRI A B i (6 895.50 kg/hm?)
T AN B 5 AL P = & (7 200.00 kg/hm?) , H. 25 5%
W3 (R 5) , X 5 AR G,
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Table 4 Efficacy of quinotrionet+bromoxynil octanoate on weeds in the wheat in 2018—2019

S S ‘ HEE A Plant control effect/% TARRBE AL ’ﬁﬁ]@ﬁ %
Time Herbicide %?ﬁ',a ' '%@U?HQ . Total plant control Fresh weight control
Descurainia sophia Galium aparine effect/% effect/%
2iJ530d 1 79.21£2.82b 77.21+£2.55 ¢ 78.32+2.24 b -
30 days after 2 66.53£3.11 ¢ 77.63+3.14 ¢ 73.54+1.63 b -
treatment 3 86.42+1.52 a 90.19£1.12 a 89.23+1.12 a -
4 71.64+£2.52 ¢ 83.52+2.16 b 79.56+£2.13 b -
5 90.38+0.56 a 92.93+1.13 a 91.22+0.64 a -
6 43.45+£2.78 d 63.62+2.42 d 56.31+£2.53 ¢ -
7 88.22+1.21 a 86.24+1.54 b 87.23+1.11a -
8 47.63£2.51d 25.81+£3.23 ¢ 32.54+3.25d -
INZERTI 1 83.24+1.12b 93.23+0.85 a 86.33+£0.84 b 88.54+1.54 be
Jointing stage of 2 84.42+3.13 b 94.12+1.11 a 87.64£2.23 b 90.02+2.22 b
wheat 3 90.21+1.12 a 97.29+1.02 a 94.33+1.14 a 96.82+0.63 a
4 87.2242.24 b 96.27+£2.13 a 92.08+£2.12 a 92.53£1.12b
5 92.43+0.65 a 98.21+0.36 a 96.23+0.93 a 96.23+0.83 a
6 72.62+1.52 ¢ 65.8242.54 ¢ 68.23+2.82 ¢ 56.8142.52 ¢
7 92.13+2.12a 77.94£1.12 b 83.22£1.20 b 75.93+3.13 d
8 89.24+1.81 b 82.63£1.21 b 85.44+2.21 b 86.22+2.21 ¢

F PRI P R bR R o R E] [ B AN [ /NG 55 B8 28 Duncan Q7 SR 22 A 50 78 P<0.05 /K F- 2557 3% 1:
90 g (a.i.)/hm*MsHEA+225 g (a.i.)/hm>FEBERIEIE ; 2: 120 g (a.i.)/hm> M5 EH+300 g (a.i.)/hm>ERRZERE ; 3: 120 g (a.i.)/hm’ I
Ffil+300 g (a.i.)/hm> FEEHRANE+9 g (a.i.)/hm? BB ; 4: 150 g (a.i.)/hm’EHIEH+375 g (a.i.)/hm> EEHRANE ; 5: 150 g (a.i.)/hm’
WEREER+375 g (ad.)/hm® FE R A NE 9 g (i )/hm® DR FRE 5 6: 150 g (a.i)/hm* SB[ 5 7. 450 g (a.i.)/hm’ = BER AN ; 8-
9 g (a.i.)/hm? XU 5 f% ; —. R4, Data are mean+SE. Different letters in same time in same column indicate significant differ-
ence at P<0.05 level by Duncan’s new multiple range test. 1: 90 g (a.i.)/hm’ quinotrione+225 g (a.i.)/hm* bromoxynil octanoate; 2:
120 g (a.i.)/hm?* quinotrione+300 g (a.i.)/hm? bromoxynil octanoate; 3: 120 g (a.i.)/hm* quinotrione+300 g (a.i.)/hm* bromoxynil oc-
tanoate+9 g (a.i.)/hm? florasulam; 4: 150 g (a.i.)/hm* quinotrione+375 g (a.i.)/hm? bromoxynil octanoate; 5: 150 g (a.i.)/hm’ quinotri-
one+375 g (a.i.)/hm* bromoxynil octanoate+9 g (a.i.)/hm? florasulam; 6: 150 g (a.i.)/hm* quinotrione; 7: 450 g (a.i.)/hm’ bromoxynil
octanoate; 8: 9 g (a.i.)/hm’ florasulam; —: no investigation.

x5 BEMSFEBREBERIT/NEFERNZIT

Table 5 The effect of quinotrione+ bromoxynil octanoate on wheat yield

fbm 2017—2018 2018—2019
Herbicide Ut SN TR AR Pt 5N LR BAL R LA
Yield /(kg/hm?)  Compare with manual weed control/%  Yield/(kg/hm?*) ~ Compare with manual weed control/%

1 6750.00+£21.22 a 1.0 7200.00+18.23 a 0.0
2 6712.50+16.83 a 0.4 7162.50+12.61 a -0.5
3 6 825.00+16.51 a 2.1 7262.50+11.54 a 0.9
4 6 687.50+15.22 a 0.0 7337.50+13.23 a 1.9
5 6829.50+11.42 a 22 7 362.50+6.92 a 23
6 6612.50+9.61 a -1.1 6895.50+11.21 b -4.2
7 6675.50+12.83 a -0.1 7 105.00+9.21 a -13
8 6595.00+13.82 a -1.4 7 225.00+8.89 a 0.3
9 6 685.50+14.61 a - 7200.00+£10.21 a -

B R TR . RSN R 13878 48 Duncan FOBT EAR 2SRRI E P<0.05 /K22 535 . 1: 90 g (a.i.)/hm?IE 5L
Ffi+225 g (a.i.)/hm*ERER AN ; 2: 120 g (a.i.)/hm>EEFEI+300 g (a.i.)/hm>SEHERANG; 3: 120 g (.. )/hm?MEEEER+300 g (a.i.)/hm3E
BRIROEIE+9 g (a.i.)/hm> BUREA S ; 4: 150 g (a.i.)/hn?MERE+375 g (a1 /hm> EBERIENE ; 5: 150 g (a.i.)/hm’PEHRE+375 g (a.i.)/hm?
FRERARN+9 g (a.i.)/hm? BURBE R 6: 150 g (a.i.)/hm’ME R ; 7: 450 g (a.i.)/hm’ FRERANG; 8: 9 g (a.i)/hm? SRR R ;
9: AN TBR¥., Data are mean=SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new
multiple range test. 1: 90 g (a.i.)/hm* quinotrione+225 g (a.i.)/hm* bromoxynil octanoate; 2: 120 g (a.i.)/hm* quinotrione+300 g (a.i.)/hm?
bromoxynil octanoate; 3: 120 g (a.i.)/hm’ quinotrione+300 g (a.i.)/hm? bromoxynil octanoate+9 g (a.i.)/hm’ florasulam; 4: 150 g (a.i.)/hm?
quinotrione+375 g (a.i.)/hm? bromoxynil octanoate; 5: 150 g (a.i.)/hm? quinotrione+375 g (a.i.)/hm* bromoxynil octanoate+9 g (a.i.)/hm?
florasulam; 6: 150 g (a.i.)/hm? quinotrione; 7: 450 g (a.i.)/hm? bromoxynil octanoate; 8: 9 g (a.i.)/hm? florasulam; 9: manual weed control.
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G2 — BRI AR R R SR R R
Z— Xt ALS 0l 551 S 5 50 7 A B 24 1 ) 2
Ff 2 (BORIESE,2019) , 1% HPPD ZEBR B ™A=
PUrEM 25 H BT E A 4 61 2, 2019) , 34
J& HPPD $ il 71 28 B 71300 T LA — B TR Kk
HNATFEMPOE N EBERHNZ — (MY,
2019) . HPPD 28 o F 501 Qi s o F] | 2 mae 20 ] | S
WA P ) | B ) 7 T P R BB O T oK
B iR (R 24 FE4E,2019) , 2018 4E VT 75 77 SR AR Jid 4 L
BTG BR A A A BR B R AE /N2 TH 500 HPPD 2E[R #
TN F T (/N 55, 2018 ) FITRUME B (5 2
,2018) . AErliya KFt s B L IHE T
0,45 v S R 7 Y A 22 HPPD 25 R AL S 1T &
i 5 (Wang et al., 2014;2015) . M 25 i { Sy — Fif
HPPD #lfill I 28 R 55, 78 o 38 /R Hh 22 4k
B RCRAF B934 (Lin et al., 2019) . Y & ik K 45
SRR, s B o] T 7 11 2 S i e ey, B P
P, 2 TR RS AR M R 24 05 3 d BRTTF 4R TG
FET, W B 5 o PR ORI 4 10 1~1:2.5 X 5
IR AL R B 107.67~202.77 Z [8] , % 22 52N
3 RACEE A2 700, FE M WIERAER, A
AR B A] S B, 5 Lin et al. (2019) H i f s 2
TR 85 3550 17 2 o ) 2 SR — B

FH 1) 645 5 0, B 74 2 Ll B 53 v
BRI RSO B e LBl 2 R84 (2012)
A A RGBS i Xof T A S N Bk 2 . (B
TR o3 75 g A X 92 2% R I RO, BRI FH AR B
BHNIAE 95.21% LA L, B &% B b fef 1 SURURE R e
EIZ 240X RS RIT5 T T5 A5 SR N B SRi E Je .
W 5 2 P VR R TR O S Bk, 1 R P HL
RO, AU BT W = TR LS, B 50
g, X BTRLAF 2 2R 0 S 426 B 785 B R 4 ik
HBHALAE 96.12% LA Lo BARAUA M A o FH 1=
P B E (FE 2, 20195 1 X %%, 2019; Lin et
al.,2019) , (H AR Y0 45 J e W W R |7 PRV RN
USRS e — VR ] LR/ INZ R e RS v 3 B
PEACHT R

WA G 1 22 s s R A T 107 P 2
FH L, Lin et al. (2019) DA ks B X 2 3242 M e
AIRIGZE LW, M B ER N /N e v, TCIe
BTV A 2 5 2 BV R TR T LA SO A B3R e
Wi ) = 2R AE , X /N I AR K TR, s

U BB, /N RIZR RS A vk
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