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Resistance of Sagittaria trifolia L. populations in rice fields in
Heilongjiang Province to propyrisulfuron
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Abstract The whole-plant bioassays were used to determine the resistance level of Sagittaria trifolia populations
from rice fields of Tangyuan (R1), 856 farm (R2) and Mishan in Heilongjiang Province to propyrisulfuron. The
target genes of the resistance of the three S. trifolia populations were analyzed and cross-resistances between the
three S. trifolia populations to propyrisulfuron and bensulfuron-methyl were determined by molecular biology
techniques. The results showed that the resistance indexes (RIs) were 11.92, 22.68 and 35.99 for R1, R2 and
R3, respectively. Compared with the susceptible population, the acetolactate synthase (ALS) genes of R1, R2,
and R3 all had different mutations at Proy,; . The amino acid substitution for R1 population was Pro-197-Thr. and
that for R2 and R3 populations was Pro-197-Ser. The results showed that the mutation of ALS gene is the main
reason for S. trifolia resistance. Three S. trifolia populations developed cross-resistance to bensulfuron-methyl and
propyrisulfuron.
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1961R 4% 0. 5 pLs DNA =T pl; ddH, O 8 pl,
PCR 254 : 95 CHIAEYE 10 min; 95 CAZHE 30 s,
55. 7CiR k 30 s, 72 CHEMH 1. 54 min, 3L 35 PMFIF;
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ddH,0 6 pl, PCR JZ ¥ 45 fF: 95 C HiAs ¥ 5 min;
95 CASME 30 s,52. 9CiB 4 30 s,72°C FEAf 20 s, 3
35 AMEIR ;72 CHEAH 5 min,
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Table 1 Primers used to amplify partial ALS gene from the Sagittaria trifolia

G EA S F31(5'—>3") BKIR A/ C J BeR/N/bp 118 E A B ZE AR A5,

Primer Sequence Annealing temperature Amplicon size The confirmed point mutations
CG59F TCCCCTTTACTTCTCCCG 55.7 1900 Ala1 22~ PI‘0197 ~ Alazos ~ Asp376 N Arg377 @ Trp 574
CG1961R TACAGAGGAAACAGGGAA
CG1783F GCTAACAGAGCACATACA 52.9 300 Seress - Glysss
CG2099R GAAACAGGGAAATCAAAC

Ak 6. 28,74, 89,142, 50, 226, 11 g/hm?*, R1,
2 ZBREHW

2.1 EFEEGHX R IRME R RN R R B A L Ok
2,11 Ep A AT R R R AL KR
H13% 2 n DL Y 2R A FflE SUR1.R2.R3 () EDs,

R2 . R3 Y] Py e msfith e 7 A= 1 — o B2 BE Bk, Bt
PEFREE 11, 92~35. 99 Z [a]. 3 ATl 1Ay e s
TR A BT O : R3>R2>R1.,
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Table 2 Resistance level of different Sagittaria trifolia populations to propyrisulfuron

EDso (95 % &(ZK8) /g » (hm?) !
95% confidence limit of EDsg

LTS R (RD

Resistance index

Tl [m1 )55 7% HRRE )
Population Linear regression equation Correlation coefficient
S y=4. 153 9+1. 060 0x 0.990 7
R1 y=3.016 7+1. 058 1x 0.976 0
R2 y=2.456 5+1. 180 9« 0.956 9
R3 y=2. 809 0+0. 930 6x 0.974 4

6. 28(4.52~8.73) 1. 00

74. 89(42. 40~132. 26) 11. 92
142.50(71. 33~284. 70) 22. 68
226.11(135. 50~377. 31) S 99
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135 3 T UL« AN[R R ZE A AR X s B 11 EDs,
FERER ABUENERIRE S 19 EDso 0y 3. 89 g/hn” s Bl it
R1 ) EDs 2h 55. 14 g/hm*, HriE45 %L 14. 16; Fh

R2.R3 1) EDso 8K, 43901 A 183. 85.198. 90, Hr k45
B R 47, 20,51, 07, 3 ASFPRE X% W gk B 10 Bt
PERRBEAR I R . R3>R2>R1(5 3) .
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Table 3 Resistance level of different Sagittaria trifolia populations to bensulfuron-methyl

EDs0 (95% E{5F) /g + (hm?) !
95% confidence limit of EDs

LR B(RD

Resistance index

Fhie |1 75 F LB (D)
Population Linear regression equation Correlation coefficient
S y=4. 350 0+1. 100 7z 0.946 3
R1 y=3.661 2+0. 768 8« 0.984 6
R2 y=3.362 3+0. 723 2x 0.970 7
R3 y=3.571 1+0. 621 6x 0.992 0

3. 89(1. 75~8. 66) 1. 00

55. 14(36. 10~84. 20) 14. 16
183. 85(104. 79~322. 55) 47. 20
198. 90(148. 48~266. 430) 51. 07
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R2 F1 R3 # 6 MEIRAERAE Proys, i K HE AR A2
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Table 4 DNA and derived amino acid sequences of ALS gene
from Sagittaria trifolia R and S populations and

Arabidopsis thaliana

e K FIERIR
Population Sample Amino acid substitution 197

EVEARIS — CCC Pro

S S1.S2.S3 CCC Pro

R1 R1-1,R1-2,R1-3 ACC Thr

R2 R2-1,R2-2,R2-3 TCC Ser

R3 R3-1,R3-2,R3-3 TCC Ser

3 it

Xt CL AR IE A PUPE A AP Y ALS e R 58 A2
B S AR DL HEAT B 45 2 B, 2 R X B — 28
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