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Tolerance of different geographical populations of Commelina
communis L. to atrazine
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Abstract Commelina communis is a common weed that has become troublesome in farmland in China. It is ob-
served in the field that atrazine failed to control C. communis in some regions. In order to investigate the toler-
ance of C. communis to atrazine, 46 populations were collected from 8 provinces, Heilongjiang, Jilin, Liaoning,
Hebei, Jiangsu, Zhejiang, Hubei and Guizhou, and the tolerance degree of C. communis populations was deter-
mined using whole-plant dose-response experiment. The results showed that the population JS-10, HB-3 and HB-6
were susceptible to atrazine with GRs, values of 122.21 g/hm*, 153.27 g/hm’ and 158.13 g/hm’, respectively,
while the population JL-13, HLJ-2, JL-7 and JL-1 showed relative tolerance with GRs, values of 273. 98 g/hm’,
277.29 g/hm’, 374.68 g/hm” and 379.57 g/hm*, respectively. It indicated that the degree of atrazine tolerance
varied among the populations of C. communis, and the populations from southern China were sensitive while
those from northern China were relatively tolerant. The results might be related to the using history, dosage and
the application frequency of atrazine in different regions of China.
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Table 1 Collection sites of Commelina communis populations

TR SRARH A, FAZ 55k
Population Collected location Herbicide using history
HLJ 1 PRIVVLAR PR T B EL AR M R i B 2 35 4
B Experimental base of Agricultural Bureau of Nenjiang County, Heihe City., Heilongjiang Province .
HL] 2 SE I VLAR PR LR AR B A v 06 S 235 4
B Experimental base of Agricultural Technology Promotion Center of Wudalianchi County, Heihe City, Heilongjiang Province -
HLJ 3 BV AR BRI AL AR B AR ) ik B 24 35 4
o Experimental base of Agricultural Technology Promotion Center of Bei”’an County, Heihe City, Heilongjiang Province -
“\“/\C 7 X\A i}' .
g e AIELARRIES S - L . 2 35 4
Zhaoguang Farm, Bei’an County, Heihe City. Heilongjiang Province
HLJ 5 B VLR AR B B 43 B 1 3 2 35 45
- Experimental base of Heihe Branch of Heilongjiang Academy of Agricultural Sciences, Heihe City, Heilongjiang Province o
Ly R A R R by i
- Minzhu Village, Xiwei Town, Yitong Manchu Autonomous County, Siping City, Jilin Province -
g AR A R by i
- Hongguang Village, Xiwei Town, Yitong Manchu Autonomous County, Siping City, Jilin Province -
L EE TR A R by i
- Zhuangjia Village, Kaoshan Town, Yitong Manchu Autonomous County, Siping City, Jilin Province -
—= k2 TS SRR 9 S g
L4 i PR - AP R 1] v -EL B T B SR 2 35 47

Mangzhang Village, Huanglingzi Town, Yitong Manchu Autonomous County, Siping City, Jilin Province
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43R 1 Table 1(Continued)

Fiziid KA 2
Population Collected location Herbicide using history
L5 MR DU T I R A T B 2 35 4
: Yitong Town, Yitong Manchu Autonomous County, Siping City, Jilin Province .
e o i
B Experimental Base of Tonghua Academy of Agricultural Sciences, Meihekou County, Tonghua City, Jilin Province .
e b AT BT 4
g FARELRIRES b 2 35 4
Dongfeng County, Liaoyuan City, Jilin Province
FHFHRE LT AL
o SRR S 2 35 4F
Dongliao County, Liaoyuan City, Jilin Province
TIPS ¥
JL-9 e e S . 7y 35 4F
Liuhe County, Tonghua City. Jilin Province
— VAL e :
g PORERREEERE 44 35 4F
Huinan County. Tonghua City, Jilin Province
= YA A== = 3
T DOOREEEY ‘ 2 35 4
Panshi County, Jilin City, Jilin Province
[y PRI ER AT by i
B Heilinzi Town, Gongzhuling County, Siping City, Jilin Province .
T I e by i
B Experimental Base of Jilin Academy of Agricultural Sciences, Gongzhuling County, Siping City, Jilin Province -
g THBHMRCR T .
B Niugangzi Village, Yinzhou District, Tieling City, Liaoning Province .
N LT 48 BRI T RN XAt /LA 2 35 4f
- Qianbali Village, Yinzhou District. Tieling City, Liaoning Province .
g ALTRPHRTRRT AR A by i
- Baowei Village, Caohe Town, Fengcheng County, Dandong City, Liaoning Province -
Ly LRI BRI S = by i
- Sanguan Village, Dapu Mongolian Nationality Town, Fengcheng County, Dandong City, Liaoning Province .
e I T8 FHR T R S D URE T 35 4
- Dayingzi Village, Baoshan Town, Fengcheng County. Dandong City, Liaoning Province .
R o 35 45
- Experimental Base of Jinzhou Academy of Agricultural Sciences, Jinzhou City, Liaoning Province -
LN LA BB T BT 52t IR 1 VA B BB A 2 35 4
- Taoli Village, Fuxin Town, Fuxin Mongolian Autonomous County, Fuxin City, Liaoning Province .
vg | LTHEEIGRE AN TR by i
- ZhalanVillage, Dasijiazi Town, Zhangwu County, Fuxin City, Liaoning Province .
e I 748 H N T R LB R LR OCR Yy 35 4
o Beiguan Village, Heishan Town, Heishan County, Jinzhou City, Liaoning Province -
HB1 TR GAS HIS T e Ml R 2 Bt 1 24 30 4
Experimental Base of Handan Academy of Agricultural Sciences, Handan City, Hebei Province .
HE-2 b B LT A AR 2 Bt i 94 30 45
Experimental Base of Tangshan Academy of Agricultural Sciences, Tangshan City, Hebei Province .
W LT A
e DGR o 25 30 4
Qianxi County, Tangshan City, Hebei Province
iy U e .
Dayangguanying Village, Yejituo Town, Qian’an County, Tangshan City, Hebei Province
HE-S A6 R LT S P B I A S
Tianzhuang Village, Xingcheng Town, Qianxi County, Tangshan City, Hebei Province
pe  PCERRE AR Bl 04
Liangshan Village, Liangshan Town, Changli County, Qinhuangdao City, Hebei Province .
. b4 78 5L B TR e 8 VA SRR Sk 2 4R IR 24 30 4
Huaguoshan Village, Gehetou Town, Qinglong Manchu Autonomous County, Qinhuangdao City, Hebei Province .
s HERRETHE R AR Rk .
Experimental base of Agricultural Bureau of Pingquan County, Chengde City, Hebei Province .
N 2 p
HB-9 (ﬂjtjtﬁ%&uﬁﬁﬁiﬂg i ) : . . ) . g/:] 30 /,1_
Experimental base of Hebei North University, Zhangjiakou City, Hebei Province
g HOE AL BB ot
Hushan Village, Chengguan Town, Zhushan County, Shiyan City, Hubei Province
iy WU KA R .
Gong Jiapu Village, Zhifang Street, Jiangxia District, Wuhan City, Hubei Province
¥ 2N by i x i
HHB-3 WA RIUTHVLE X 47Kk Rk 20 4

Jinshui Farm, Jiangxia District, Wuhan City, Hubei Province
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Fiziid KA 25
Population Collected location Herbicide using history
VL08R B T /S DALY
Is-10 Qiuzhuang Village, Zhu Town, Liuhe District, Nanjing City, Jiangsu Province AL
LA N T B P X
— ? =1
a1 Fuyang District, Hangzhou City, Zhejiang Province TR
BN LT3N [ = 4
Gzl Baiyun Town, Pingba County, Anshun City. Guizhou Province FRHA
. BN A LT A B oG
Gz2 Maguan Town, Puding County, Anshun City, Guizhou Province FEMA
BN S BT R B R L4
7, =
GZ6 Dashan Town, Pan County, Liupanshui City, Guizhou Province TR
SN LI I E A5 5
GZ9 Shizi Town, Pingba County, Anshun City, Guizhou Province SR
SN AR B 2R I ARG B VAN R4 A
G210 SN A B AR e AR T PHORRYT EL A AR AL B =

Jingyang Village, Gudong Town, Majiang County, Qiandongnan Miao and Dong Autonomous Prefecture, Guizhou Province
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F2 AEMEFIEAELZ 50%% £ SC 637.50 g/hm’ 401 14 d EHEEE
Table 2 Survival rate of Commelina communis populations 14 DAT at the dose of atrazine 50% SC 637. 50 g/hm?
it BB FRIREUR AR it BWEC TR GBI
Population Total plants Survival plants Survival rate Population Total plants Survival plants Survival rate
HLJ-1 10 3. 00 30. 00 LN-6 10 4. 50 45. 00
HLJ-2 10 5, 28 52. 50 LN-7 10 3.25 32.50
HLJ-3 10 3.75 37.50 LN-8 10 4. 00 40. 00
HLJ-4 10 & 25 32. 50 LN-9 10 3.75 37.50
HLJ-5 10 & 7% 37.50 HB-1 10 & 75 37.50
JL-1 10 5.50 55. 00 HB-2 10 2.75 27. 50
JL-2 10 4,25 42. 50 HB-3 10 0. 50 5. 00
JL-3 10 4. 50 45. 00 HB-4 10 3.25 32. 50
JLA4 10 4. 00 40. 00 HB-5 10 3. 00 30. 00
JL-5 10 3.75 37.50 HB-6 10 0. 50 5. 00
J1-6 10 4. 50 45. 00 HB-7 10 3. 50 35. 00
JL-7 10 5. 28 52.50 HB-8 10 3.50 35. 00
JL-8 10 4.25 42. 50 HB-9 10 2.75 27. 50
JL-9 10 4,25 42. 50 HHB-1 10 3.75 37. 50
JL-10 10 4. 00 40. 00 HHB-2 10 2.75 27. 50
JLA11 10 4. 25 42. 50 HHB-3 10 3. 00 30. 00
JL-12 10 4. 00 40. 00 JS-10 10 0. 25 2. 50
JL-13 10 5.25 52. 50 ARt 10 3.50 35. 00
LN-1 10 4. 00 40. 00 GZ-1 10 3 28 32.50
LN-2 10 4. 00 40. 00 GZ-2 10 2.50 25. 00
LN-3 10 3.25 32. 50 GZ-6 10 3. 00 30. 00
LN-4 10 3. 00 30. 00 GZ-9 10 3. 00 30. 00
LN-5 10 3.00 30. 00 GZ-10 10 3.25 32.50

2.2 AFEREEREMBXHE KEHMZKFE
HE24)5 21 d. 7 AN )06 i B AR 55 5 AR SN DL IAT 1,

Fig. 1

JS-10

A B C D E B

A:0.00 g/hm?; B: 79.69 g/hm?; C: 159.38 g/hm?;
D: 318.75 g/hm?; E: 637.50 g/hm?; F: 1 275.00 g/hm?

A B C D E F
E1 7 ARSEREMBENER S0%F X E SC 21 d FRIER R

Injury symptoms of seven Commelina communis populations 21 DAT at different doses of atrazine 50% SC
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g/hm? 1 158. 13 g/hm?®, FH JS-10 X FE EHRE N
BB T AN FIE U s FPRE J1-13 HLJ-2,J1L-7 il
JL-1 89 GRyo 439 h 273. 98,277, 29.374. 68 g/hm®
F1379.57 g/hm’* , RT3k 4 ASFPHEXT 55 25 Bt 52
IRV e PR TL-1 X655 L8 1 it 52 7K SF
530
1009

o0
(=]

AT EE S/ %
Percentage of CK dry weight

| I I Fiii— ]
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2 GURMEFITZO RS B BRI IR R 2 - IR BT 2k
Fig. 2 Dose-response curves of sensitive and tolerant

Commelina communis populations to atrazine

K3 S0NFERESCHF 2 dMBHEESHHENFERETER GRy

Table 3 GRs, value and dose-response equation of seven Commelina communis populations 21 DAT at different doses of atrazine 50% SC

I R+ (ot AR T EREG)

Population Dose-response equation Correlation coefficient
JS-10 122. 21 Y=94. 26/[1+(X/122. 21)1-67]+6. 07 0.99
HB-3 153. 27 Y=94. 46/[1+(X/153. 27)1-55]+4. 03 0. 98
HB-6 158. 13 Y=094. 35/[1+(X/158. 13)1-96]+4, 49 0.99
JIL-13 273.98 Y=105. 66/[1+(X/273. 98)1- 34 1—6. 67 0. 99
HLJ-2 277. 29 Y=111. 93/[1+(X/277. 29)1-36]—10. 65 0. 99
JL-7 374. 68 Y=287.04/[1+(X/374. 68)%68]+3. 45 0. 99
L=l 379. 57 Y=388. 00/[1+(X/379. 57)7-10]+4, 54 0.99
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