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Sensitivity of two broadleaf weeds Xanthium strumarium and
Chenopodium album to glyphosate in corn fields

JIA Fang. CUI Hailan, LI Xiangju, YU Huilin*
(Institute of Plant Protection , Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract  Xanthium strumarium and Chenopodium album are two common broad-leaf weeds, and their
occurrence seriously affected corn growth and reduce yield in corn fields. In our study the whole plant bioassay
was used to determine the sensitivity to glyphosate of ten populations of X. strumarium and 33 populations of
C. album collected from two major corn producing areas, Northern China and Huanghuaihai. The seeds of two
weeds were sowed in greenhouse, and the glyphosate was applied at the 5 - 6 leaf stage of the weeds. 14 days after
glyphosate application, fresh weight of plants was weighted and GR;, values were calculated, respectively. GRs,
values of glyphosate to ten populations of X. strumarium ranged from 54.87 to 249.75 g/hm’ with the average
value of (111.53+20.02) g/hm*, which were lower than 450 g/hm* (1/2 recommended dose), showing that all
populations of X. strumarium were sensitive to glyphosate. Among C. album populations, GRs, values ranged
from 97.05 to 920.86 g/hm* and its average value was (313.88424.70)g/hm*. The GRs, values of 93% C. album
populations were less than 450 g/hm*, indicated that the vast majority of C.album populations were sensitive to
glyphosate. And only one population of C.album showed a GRs, value of above 900 g/hm? (recommended dose)
indicating that it had a certain degree of tolerance to glyphosate.
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Table 1 Collecting site of Xanthium strumarium

_ 2 = s
5 G REMA S N
. . . Longitude  Population
Number Year Collecting site .
and latitude number

1 2017 b 3T T ZE PR X Ak 7 40°32'N C17-1

LigiiReay ) 116°08'E

2 2018 bt T U X E AR 40°08'N C-18-2
bR b ST 116°11'E

3 VAT 6 48 i PH T R R B 33°16'N C-18-4
Fifi 5 e 112°37'E

4 a4 B2k E K 37°46'N C-18-19
R 111°00'E

5 17948 B ZET BUE R 37°46'N C-18-20
110°57'E

6 1L 75 2 K T FH iy B 38°04'N C-18-21
IR 112°42'E

7 B VG 48 DY 42 T K 4 X 34°02'N C-18-22
R 108°59'E

8 648 R T 4k B 38°57'N C-18-31
W RART 115°17'E

9 T A6 28 iR B 7T R X 39°32'N C-18-32
Je 116°40'E

10 TR T % il E A 35°09'N C-18-37
b G i BH S5 S 113°47'E
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Table 2 Collecting site of Chenopodium album population
RIS LRI L i’ RIEHD A5 GRS
I i SR RS || g DR L G
ollecting site Longitude and ~ Population Collecting site Longitude and Population
Number Year . Number Year .
latitude number latitude number
1 2017 JbaTEE R X KR TP 40°32'N L-17-1 18 EMRE MR T R AT 45°03'N L-18-27
LA AT 116°08'E KT 125°52'E
2 b5t T v T X AP Rl 40°08'N 1-17-2 19 TTT48 8 BH T B 2E B/ 42°07'N 1.-18-28
Ko b SR 116°11'E Wk 123°26'E
3 WZEd HIAXIEIEEE  40°53'N L-17-3 20 TR AT 42°08'N 1.-18-29
TIEFE X MRS N 112°05'E ey SEET T 123°23'E
il 21 WS LIARKIPANEAST  40753'N 11831
4 2018 JbatTEE R X K TFHLE  40°32'N 1185 FRFEX MRS DA 112°05'E
LA A} 116°08'E 22 Ml EIRXK SR EZH 39731'N 1.-18-32
5 b ERERWIRES  38°57'N L-18-6 e IR B R b 3 111°23'E
FAERS 15°17'E el
6 WAbA R R RS 39°02'N L-18-7 23 INAREH B REPE 36°03'N 1-18-33
R G A 116°07'E RS AT 120°22'E
7 WALk EAR  38°15'N L-18-8 24 IR EM AT SR A x] 36°43'N 1-18-34
ey 115°45'E R AR ) 116°39'E
8 VLA B RETT AU 45723'N 1-18-10 25 NN &R B HX 36°29'N 1-18-36
XeAeft 126°18'E FPEARSS 116°06'E
9 By VT AR W R TETH X 45°41'N 1-18-12 26 1 2R 48 i U 0 R L R 34°51'N 1-18-39
BN 126°37'E UL 118%33'E
10 IPTTEMHE TS AR 46738'N L1813 27 INPEE BRI E KR 37°46'N 1-18-40
e | 126°58'E AT 111°01'E
11 Y VTR 55 R T 47°47'N 1-18-15 28 P8 48 0 M T LA 38°40'N 1-18-44
AR ER BN 126°15'E IR 111°24'E
12 BRI AEAT 2P E 46°18'N 11818 29 BePE S A9 T 4k KB 35°01'N L-18-45
WRFE R 126°17'E KA VAR 106°58'E
13 WA G KE  47°10'N L-18-19 30 Beri A g ifE K E T 33°38'N L-18-46
SURK 125°54'E Ly 109°09'E
14 BRI AR g g B 46°55'N [-18-21 31 e 78 48 ) )1 3 ] R A 35°14'N 1-18-47
SEABAAT A 126°51'E 109°00'E
15 FEARAG 2 3208 T 3 BH 43°35'N 1-18-22 32 [T 45 W 1 T B O B Mg 34°53'N 1-18-48
AHIL 124°42'E FEPROK R A% 108°59'E
16 THE R B FEBEAE 43°31'N 1-18-24 33 Bepi 2 K% X 34°02'N 1-18-50
U SIZ I HE b 24°48'E BHFHE A HA 108°59'E
17 HIE KBRS 44°09'N L-18-26
aF 125°50'E
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Table 3 Sensitivity of Xanthium strumarium to glyphosate

A= T i GRso/ Ik S5 A HHRFREL
Number Population number ge (hm?) ! Dose-response equation Correlation coefficient
1 C-17-1 181. 39 Y=57.51[1+(X/181. 39)% 48 ]+42. 17 0. 99
2 C-18-2 69. 96 Y=110. 73[ 1+ (X/69. 96)%62]—10. 83 0.99
3 C-18+4 249. 75 Y=92. 73[1+(X/249. 75)%*]+5, 41 0.99
4 C-18-19 81.78 Y=102. 61[1+(X/81. 78)%91]—2. 66 0.99
5 C-18-20 54. 87 Y=94. 28[1+(X/54. 87)1-87]+46. 28 0.99
6 C-18-21 151. 99 Y=285. 86[ 1+ (X/151. 99)3-56]+413. 60 0. 99
7 C-18-22 67. 29 Y=90. 41[1+(X/67.30)7%]+9. 59 0. 99
8 C-18-31 108. 13 Y=98. 87[1+(X/108. 13)%97]+0. 11 0. 99
9 C-18-32 75. 90 Y=93. 79[ 1+ (X/75. 91 567]+6, 47 0. 99
10 C-18-37 74,28 Y=100. 58[ 1+ (X/74. 28)-11]—2,08 0. 99
x4 FEXNEHBESRBENE
Table 4  Sensitivity of Chenopodium album to glyphosate
v opr 1 .
R FIRHR S GRyo/ AR R AR
Corn producing area e ge(hm?) ! Dose-response equation Corrc'la'llon
number coefficient

JbH E AKX 1-17-3 545. 33 Y=285. 36[ 1+ (X/545. 33)>73]+3. 59 0. 99

Corn producing areas of Northern China 1-18-10 369. 75 Y=105. 30[ 1+ (X/369. 75)%-8"]—5, 98 0.99

1-18-12 282. 24 Y=282. 66[ 1+ (X/282. 24)1-117]+16. 66 0.99

1-18-13 368. 32 Y=095. 10[ 1+ (X/368. 32)1-137]4-5, 719 0.99

1-18-15 445, 95 Y=093. 77[ 1+ (X/445. 95)- 8 ]+3, 14 0. 97

1-18-18 256. 02 Y=091. 08[ 1+ (X/256. 02)63]+47. 98 0.99

1-18-19 228. 98 Y=95. 54[1+(X/228. 98)2 8 ]+2. 58 0.99

1-18-21 2% D Y=93. 18[1+(X/252. 35)2 61 ]+5, 73 0.99

1-18-22 264. 40 Y=104. 26[ 1+ (X/264. 40)1-27]—5, 35 0. 99

1-18-24 344, 38 Y=94. 80[ 1+ (X/344. 38)264]+0. 99 0.99
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4ZE3R 4 Table 4(Continued)

o —
A i R/ L1 wBs iy
. Population _ . Correlation
Corn producing area o (hm?) ! Dose-response equation ..
number coefficient
1-18-26 280. 88 Y=76. 25[ 1+ (X/280. 88)1- %3 ]+24, 58 0.99
1-18-27 247.13 Y=095. 13[ 1+ (X/247. 13)240]4-0. 49 0. 98
1-18-28 336.93 Y=091. 25[ 1+ (X/336. 93)>19 ]+7. 98 0.99
1L-18-29 323. 65 Y=107. 90[1+(X/323. 65)1-93]—8, 56 0. 98
1-18-31 920. 86 Y=106. 43[ 1+ (X/920. 86)% 22 ]—13. 50 0. 98
1-18-32 242. 07 Y=094. 76[ 1+ (X/242. 0719 ]+4, 24 0. 99
W TR X L-17-1 394. 18 Y=94. 69[ 1+ (X/394. 18) 77 ]+4. 08 0.98
Producing areas of Huanghuaihai L-17-2 236.12 Y=90. 53[ 1+ (X/236. 12)% ]+11. 08 0.99
L-18-5 292. 45 Y=094. 72[1+(X/292. 45)6-8]+5, 27 0.99
1-18-6 270. 94 Y=096. 16[ 1+ (X/270. 94)* 60 ]+4, 08 0. 99
1-18-7 356. 09 Y=100. 31[1+(X/356. 09)2 %0 ]—1, 47 0. 99
1-18-8 370. 00 Y=095. 23[ 1+ (X/370. 00)* 98744, 98 0. 99
1-18-33 97. 05 Y=96. 84[ 1+ (X/97. 05)-67]—0. 43 0. 99
1-18-34 97.11 Y=104. 37[1+(X/97. 1)1 13]—4, 56 0.98
1-18-36 188. 66 Y=098. 46[ 1+ (X/188. 66)%45]+40. 65 0. 99
1-18-39 267. 62 Y=091. 38[ 1+ (X/267. 62)*93]+7. 89 0. 99
L-18-40 209. 95 Y=97. 18[ 1+ (X/209. 95)% 32 ]+0. 76 0. 99
L-18-44 360. 40 Y=288. 61[1+(X/360. 40)1-"]+9. 50 0.99
L-18-45 365. 40 Y=93. 29[ 1+ (X/365. 40)% 16 ]+2, 96 0. 99
1-18-46 394. 83 Y=112. 29[ 1+ (X/394. 83)%70]—12. 60 0. 99
L-18-47 276. 15 Y=283.59[1+(X/276. 15)* 8 ]+5, 50 0. 99
1-18-48 206. 33 Y=095. 21[ 1+ (X/206. 33)% %2 ]+4. 68 0.99
1.-18-50 265. 61 Y=265. 61[ 1+ (X/265. 61)* %% ]+3. 11 0.99
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