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Screening and safety evaluation of post-emergence herbicides
in Carthamus tinctorius field
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Abstract Greenhouse and field experiments were conducted to screen safe and effective post-emergence herbi-
cides for the control of broad-leaf weeds in safflower (Carthamus tinctorius) field. 12 post-emergence herbicides
were evaluated for their safety to safflower by pot trials. The result showed that benazolin-cthyl 30% SC, florasu-
lam 50 g/L SC. thifensulfuron-methyl 15% WP and rimsulfuron 12% OD were safe to safflower. Field experi-
ments demonstrated that 36 g/hm?* thifensulfuron-methyl 15% WP was safe to safflower. Compared to the other 3
herbicides, thifensulfuron-methyl 15% WP was more suitable for controlling broad-leaf weeds in safflower field.
The suitable application rate of thifensulfuron-methyl 15% WP for controlling broad-leaf weeds were further eval-
uated in another field experiment. The results showed that thifensulfuron-methyl 15% WP 27—36 g/hm* was safe
to safflower, the inhibition rate of safflower height was less than 15%, and it had good control effect on broad-
leaf weeds. All the results indicated that thifensulfuron-methyl 15% WP had important application prospects in
safflower field, and the recommended dosage of active ingredient was 27—36 g/hm’.
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Table 1 Safety of post-emergence herbicides on safflower and its inhibition to fresh weight in pot experiment

3 = Z5J5 14 d 14 d after application

i jﬁg&?ﬁ%ﬁﬁ B R amwam :EE‘ T

Herbicide Dosage of active Injury lev'el 7 d Z’j%g&%ﬂ B /mg - &kil Inhibition rate

ingredient after application REg izl Gt on fresh weight
5 YBKIE 2R AS 45 1 1 (718. 442, Di 25. 28
imazethapyr 5% AS 90 7 2 (612, 0£11. OOk 36. 35
480 g/L KEH AS 864 4 4 (51. 7£1. DHop 94. 62
bentazone 480 g/L AS 1296 4 4 (41.342. Dpqr 95. 71
1728 4 4 (46. 241, 2)pq 95.19
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43R 1 Table 1(Continued)
ﬁiﬁﬁiﬁfﬂ?/ S 7 d RS 2505 14 d 14 d after applica\lion A
fﬁ?ﬁ?fﬂ g+ (hm?) ‘ Tnjury level 7 d HE T /mg - Bk i T ) 2/ %6
Herbicide Dosage of active . - . . Inhibition rate
ingredient after application Linfuncyy el Lzl vl on fresh weight
80 U6 RIStk B Hir WG 18 1 1 (766. 2410. Dh 20. 30
flumetsulam 80% WG 28.8 1 2 (648. 0+23. Dj 32. 60
30% B R SC 135 1 1 (1102.5%2. Da —14. 68
benazolin-ethyl 30% SC 202.5 1 1 (883.1+2. e 8.15
270 1 1 (1038.54%2.5b —8.01
50 g/L BURAAE ik SC 3.6 1 2 (844. 67, 5)f 12.15
florasulam 50 g/1. SC 7.2 1 2 (815. 45, 0)g 15.19
15 Yo BEWYM ik [ WP 13.5 1 1 (1 034.84+1. 9 be —7.63
thifensulfuron-methyl 15% WP 27 1 1 (1026.0+£2. e —6. 72
56% 2 H 4 G4k SP 252 4 4 (69.3+1.3)n 92. 79
MCPA-Na 56 % SP 504 4 4 (56. 7£3. Do 94. 10
1 008 4 4 (45. 844.5)pq 95. 24
2 Yo Bk SC 9 4 3 (570. 843. D1 40. 63
pyraflufen-ethyl 2% SC 13.5 4 3 (564. 143. 91 41. 33
306 EMEIR AN EC 405 4 4 (40. 341, 8)qr 95. 81
bromoxynil octanoate 30% EC 675 4 4 (33.8%+2. 3)r 96. 49
12 %I mETE % OD 18 1 2 (888.740.5)e 7.56
rimsulfuron 12% OD 36 1 2 (1 031. 8%2. 2)be =7, 82
10% L2 ik EC 67.5 4 4 (214.1%£5. 6)m 77.73
fluoroglycofen-ethyl 10% EC 90 4 4 (78.5+1. 8)n 91. 83
15 Yo il s i SC 90 2 3 (727. 342, 5)i 24. 35
mesotrione 15% SC 135 2 3 (807.541.6)g 16. 01
St CK — 0 0 (961. 444, 6)d =

D FFIARR/NE SR 0. 05 K 2R B2, TH.

Different lowercase letters in the same column mean significant difference at 0. 05 level. The same applies below.
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2ot N AR I W, 1% 300 FEBR R SC,
50 g/L SR BE e SC. 15 % MEw ik FEe WP, 12 %6
Wi OD S50 AT H A/ X, F — 20 ik H:
SPLLABRI 2 PE, Z5)5 3,10 d HIZE W, 3G R
270 g/hm’ \WEWMHFE 36 g/hm’ REEREFE 27 g/hm’
SAMPEZS G 3 d Li At A Ry E . 25 )5 10 d
PRIZIEH s SRR B Jie 4. 5 g/hm’ 245 )5 3 d 6] IR

TS5 10 d M RIS F B8k & 9
(2 2) , AT/ T IX 0] B8 15 WU 551 119 245 30 R %
MIEA K, Wiy fE 7~10 d A R 24 HK

25)5 10 d. R F SPAD-502 M4 Z AU 421 46
SRR T AT L 19 A A BN RSSO 2 2
o FULX UKL FEXT 2148 B AR A e 25 % (HAS
FAEAW AL S & S WA ek it 7 N1 o g8
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Table 2 Safety of post-emergence herbicides to safflower and its effect on chlorophyll content in field

SR P/ Z4J5 10 d 10 d after application
W 23 ﬁ)&%ﬁfﬁ% ZjJ5 3 d 25F 9
S g . Injury level 3 d ZiEL SPAD A
Herbicide Dosage of active .. ; .
. . after application Injury level SPAD value
ingredient
30% %R SC  benazolin-ethyl 30% SC 135 1 1 (54.1940. 73)a
270 2 1 (53.18=%1. 61)a
50 g/L MUREE I SC - florasulam 50 g/1 SC 4.5 1 2 (51. 49+3. 24)a
15 % BEw iR WP thifensulfuron-methyl 15% WP 36 2 1 (53.6140. 76)a
12 %R OD  rimsulfuron 12% OD 27 2 1 (51.87+1.72)a
0 0

X H& CK =

(54.9141.60)a
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INEEIFE FE DR 53 B R 8 .6 G, Bisiik 22 s Hifth 3
ABREFIAL I T /N 1 16 35 O 3 4 9% B ak0d
Hh A B U G 11 B O s 25 )5 10 dL B

BrR 135,270 g/hm® ZbHXT/NE R B RLAI 24 )5 3 d
oL, B 2 5 WE W i e 36 g/hm” bR /NEE AN
SR e E RN G 3 d 1 4 BRERIK R 2 4,
SR LA PR A B A AP B . BB R, A b H
FRR 135 g/hm® X Z1 46 H ] i 44 5 1 B 50 b 22
WEWMERE 36 g/hm” X i i 4% 55 1) B 3L dpe -
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Table 3 Control effect of post-emergence herbicides on broadleaf weed in safflower field

f&E K5 Infestation level

RS %5 3 d %5 10 d
[64 1] g+ (hm?) ! 3 d after application 10 d after application

Herbicide Dosage of active B = INEE =R

ingredient Chenopodium Portulaca Chenopodium Portulaca

ficifolium oleracea ficifolium oleracea
30% iR SC  benazolin-ethyl 30% SC 135 8 5 8 5
270 6 ) 6 5
5% WM B SC - florasulam 50 g/L SC 4.5 4 4 4 3
15 % BEW iR WP thifensulfuron-methyl 15% WP 36 4 4 2 2
12 %A% OD  rimsulfuron 12% OD 27 4 4 4 3
CK — 9 9 9 9

2.3 BEMEEFEMNLEHEKESER W sz 2

i P (8] 36 10 15 00 BEMY R B WP A RUU
Syl 36 g/hm® a] LR 2146 B B7 B3R R i 2 5 HL
XYLLAE A R TG 2 AR R R b FRAT TR A7) i
DA » 126 P A [7] e J52 158 Wy ik 5 P51 24 252 iR Ay 21
AETH B 25 Ak BT

245 14.28 d HIWZ5 R KB, 1500 WEWY R P WP
18.27.36 g/hm’ il 54 g/hny’ 4 AFR[HEARBEL AT 3 4>
AN T AE A IR R s foe i) AL BN ZLAE R AR K

25 14.28 d. /il PR 2R B 25 SRR,
FACFT AL B BRI BRI T B 3 22 5 UERHAS
[FIAb B LTAE I I BOC s (R ). 25)528 d, il
TLLAEPR T EWM [ 54 g/hm’ AEFR T 2140 bk o e
Xof HECRIHC At A 3 6 2 B ik s B ) 25 31 17. 99 %0,
Wt P S5 e 71 et A B S 2 T £ AR I AR L 2T gk
24 H s R —2,

R4 HEREFXEHBEILEHZEEMA A RSO0

Table 4 Safety of post-emergence herbicides to safflower and its effect on leaf number and plant height in field

A BRI/ )5 14 d 25 28 d
- g+ (hm?)~! 14 d after application 28 d after application
ot Dosige  HRBH |y n o BEEH g Bian BRI
.Of ﬂCt}VE Injury Leaf number Injury Leaf number Plant Inhibition rate
ingredient level level height on plant height
15 Yo e M ik [ WP 18 1 (12. 284+0. 9D)a 1 (16.5740.59a (11.07=40. 35)ab 2.06
thifensulfuron-methyl 15% WP 27 1 (11. 752£0. 85)a 1 (15.6340.51)a (10.23=£0.51)ab 9.44
36 1 (11.5340. 68)a 1 (15.4040.62)a (9. 73£0. 40)ab 13. 86
54 2 (11. 2441.12)a 2 (15.8740.76)a (9. 2740.64)b 17. 99
CK — 0 (11. 73=£1. 24)a 0 (16.03+1.10)a (11.30%1.97)a —

I3 T2 )5E 14.28 d SR HTH AP H a) 55 Ak 24
X R 2 AP GR 5) o ZLAE I R RE e B LA
AT IR ERRIRGE SRR 9 L2 )R 14 d. BEW R
18 g/ hon’ Wb HBURE RIS 19 A8 5 ik 5] 6~7
e BRI 2 s WEWHiBFE 27,36 g/ho? AL FEF SR IR &

FIFESRE 0 16 T O 1 4 9%, 97 R U 5 e Wy ik P
54 g/ 40 BT 4 W A SE SR A 16 T BRI 2
G, F %40 B AR L SRR B B AR A . 2
28 d.BEMMRHEKE 18 g/hm” Ab B X475 AR 5 14 B S5O X6
B2 FUAL AL PHOT 7% W 85 IS5 S i B 8 L - ey
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F AL P T AR FISE S M e E HO R 1 9.
25 14 d, BEMMEE [ 18 g/hm” AbFEXTHE 1R 25
SESEHIRE TR Bk 65. 38%.75. 86 %%, B A AR 2 5
Bt 5 16 247 700 S PR3 o 5 ALk BTG B S SR B K
o WA o WE W i 54 g/hm” A FXTHEIR & 55
SEMIRRB ST B3R F] 92, 31%.,93.10%, Z4)528 d,

5 A0b PG S S R 9 A T B A RE S B 90 %6 L
b HrhmEm i 36,54 g/hm? Ab PR XTS5 2 (1) PR B
5 B TR D R Yk B 100%0, B Rk e . A TF3E
S+ W Wi V28 X 47 B0 75 1140 e 977 200 B B 0 25, HL
B b2 ) = 4 B A T AR T 70% BT
] 100%,

RS I5%EMREE WP A [EF 2344 18 H iF 0 225 4 B 8 B 3
Table 5 Control effect of thifensulfuron-methyl 15% WP at different dosage on broadleaf weed in safflower field
Z§)5 14 d 14 d after application

AR/ UL F
[ 25| g+ (hm?)~! Descurainia sophia Capsella bursa-pastoris
Herbicide Dosage of active g2z 5| RIS i ) HRIIS

ingredient Infestation Control efficacy Infestation Control efficacy
level on plant number level on plant number
15 Y5 BEW itk [ WP 18 6 (65. 38+4. 54)d 7 (75.86+1. 14)d
thifensulfuron-methyl 15% WP 27 4 (73.08%£2.16)c 4 (82.76£1. 20)c
36 4 (80.77£1.50)b 4 (89.66+1.31)b
54 2 (92.31£1.92)a 2 (93.10£0. 85)a
CK — 9 — 9 —
R Z§)5 28 d 28 d after application
At/ L e
5| g+ (hm?)! Descurainia sophia Capsella bursa-pastoris
IFlerbreicte Dosage  fiz 483 B % BEEDAY fEEA B BEE R
of active  [nfestation  Control efficacy Control efficacy  Infestation  Control efficacy Control efficacy
ingredient level on plant number on fresh weight level on plant number on fresh weight
15 Yo MEW ik [ WP 18 5 (67.8641.53)d (67.671.67)d 2 (91.890.11)c  (94.70+0. 37)c
thifensulfuron- 27 3 (82.14=%2. 13)c (86.70£1. 04)c 2 (97.30£0.76)b (95.79£0. 2D)b
methyl 1576 WP 36 2 (92.8640.80)b  (94.93+0. 84)b 1 (100. 0040. 00)a  (100. 00=£0. 00)a
54 1 (100. 00£0. 00)a (100. 0040. 00)a 1 (100. 0040. 00)a  (100. 00=0. 00)a
CK — 9 — — 9 — —

3 @RSt

ATIFGE T 5 R FH 2 DY 2 AR 1 60 3 Tk e 2, 4K
MR KEANAE 12 Fh R B R4 T 2046 H G S B 5550 9]
e 4352 JE AN R ) H 2148 25 3 900 e 21
feff e, IR ZE AR IR 12 FhERER AT 8 B
SIRFLTAL AR T 2 s A 3 5 T 2000, R3E
BT M ARE G BBR . 2 Wi, HER R
UUSRURE B i W 3 i e AR R A 3 4 ok 7 21
AEARXS 22 4%, v DASEAT K FH 06 560 0 L 22 4 Ak
ZLAGH [ i 2B B AL

I FE T HA 2ok I i R 1) B B R A% 4 R
FRNHEAT F )N DGR, BIE O 21 46 1) 48 4k L [
I X 2T A FH R = A Bl A 25 SR R, 15 %%
BEWMi [ WP 36 g/hm? 45 . 21 A6 T3 B A
2 E AE AR VIR . % 2550 % 2048 H [H]
F1%) I - 2 B/ N R 1 O 35 A A B B 8 2 5 Ak

H P RCR e AR O 2 A 25 R B0 . WEmy i e
REBERRIS S — ol AL A S 20 e i PR R ) 2
FH T BIBRARAT 249y T[] (Y R 2 e % 22 o
P BB R . E T AE R SR
) 5 FH Ak S92 W Wy i 0 JHL 22 4 L X 2 5 2
U s ARG EDIE 73X — 1

FET 1) /)N DX 36 T 0 15 S W8 Tl L A 5 1 Y
2146 FH RS BR 5 A6 L BE il b A DA A 4 252 A FH (]
PEAT R ik [ 70 2 00 A 108 i T 20 AE T s
B i i 1979 e Y L SR T 4 AR R R
(FEANARE 52 I G PO R AR A TR S N i R K /S
BB, AT AR 1500 BEY R R WP 27 ~
36 g/hm’ —J7 X LLAE A IC R R 5 —J5 I
A ARGyt B B 204 FH ] = 22 e iR 55 J2 2048 1
1R A IE R

FIRITZLAE A TR]BR 55 22 LSRR P R 5 RN Z0 462
SYEMBITE 2 BB A FIE T AL IS B
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J7 R ELAE 2 Ak 55— J5 1 5 2% B Bl 24 I 32
A e R UE Ak - TS H 2148 TR A T A B
R AR TR A A AR R AR R AR 0 7 o
B HE— A EAT ) 25 0B R B

S 3k
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