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Preliminary report on screening test of herbicides and
application method in sorghum field

LIU Jinliang, ZHENG Qi* . SUN Zhiqiang, LIU Facai, SHI Xiaoying
(Pingliang Academy of Agricultural Sciences , Pingliang 744000, China)

Abstract To screen the effective herbicides and application method in Sorghum bicolor field, we carried out the
selective test of herbicides, application method, weeding effect, yield and income analysis. The results showed
that the effect of pretreatment agents was superior to that of leaf treatment herbicides. Among pretreatment
agents, butachlor « isopropyl methyl ¢ atrazine 42% SC and isopropyl methyl ¢ atrazine 42% SC had excellent
effect in controlling broad-leaved weeds and grasses with the fresh weight control efficacy of more than 90% . Sor-
ghum yield of the treatments was lower than that of artificial weeding, but there was no significant difference and
the reduction rate was below 1%, while the production profit was higher than that of artificial weeding. In the
leaf treatment agents, bromoxynil octanoate 25% EC and other herbicides had few impacts on sorghum growth,
and had good control effects on broad-leaved weeds, such as Chenopodium album and Amaranthus retroflexus.
The sorghum yield of the treatments was lower than that of artificial weeding, but the profit was higher. There-
fore, these herbicides are recommended to be applied in sorghum production.
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Table 1 Herbicide varieties and producers

B&EF]  Herbicide 778 Producer
40%4 2, » F5EFLH]  acetochlor ¢ atrazine 40% SE b SR g AE P 21 A PR F
72% S R B EIER] metolachlor 72% SC WILR F YR = A IR AT
96 Yok SN F R FLH  S-metolachlor 96 % EC iy SEIE R EY AR B
33% —HIXAFLIH pendimethalin 33% EC AR A A 25 fb TAE AT A R A )
2% FAHE « F5EEPEH|  isopropyl methyl « atrazine 42% SC WNZRAE T S A AR YR A A R A 7
42% T « 5 - EEHEEH]  butachlor « isopropyl methyl « atrazine 42% SC LR S S B A 2 A BR N )
7256 2,4 TEEFLM  2,4-D butyl 72% EC RIERMILATABRA T
56% 2 M1 4 AT #Y ] MCPA-Na 56% SP LI AR LA BRA
10 Y HEMREEF AL metamifop 1026 EC VLI 7N B 5% SERE AR 70 BR A )
102U ER 7L cyhalofop-butyl 10%EC 7R T 5 G IR AR AL T A B H
48 % KLk /K5 bentazone 48% AS I T8 BT A AL T BR A ]
20 6 LA Z TR fluroxypyr 20%6 EC YL AR TEAE YRR B A A7 BR A
40% H « PN (2 H 4 EFERR IR Ll MCPA-isoctyl « bromoxynil 40% EC VLI AR A BRAS ]
25 VoSE R NEZL I bromoxynil octanoate 25% EC WL AR R A PR A
100 g/L A ELEE %55 mesotrione 100 g/L. SC P S TR AE YR A TR 7
30 % Ak BT B2 F]  topramezone 30% SC 7 ] B AT SR )

&2 TEHATIKELAEET

Table 2 Design of experimental treatment of soil sealants

Lb 3R G5 o 5 il 75 L /mL « (hm?) !
Processing number Herbicide Dosage of preparation

1-1 40%Z, » 5% SE  acetochlor+-atrazine 40% SE 3 300
1-2 72% SN SC  metolachlor 72% SC 3 000
1-3 96 Yok SN FLfE EC  S-metolachlor 96 % EC 1 200
1-4 33% M &R EC pendimethalin 33% EC 3 750
1-5 42% SN « 3% SC  isopropyl methyl « atrazine 42% SC 3 750
1-6 42% T « 5« 35EH: SC  butachlor « isopropyl methyl « atrazine 42% SC 3 000
1-7 N TR Artificial weeding =

1-8 25 X IR (CK) - Blank control _

1.3.2 ZrhA#E Rk 53/ A9 m? (3 mX 3 m), IARHEZGZE

B 12 DAL PEILER 3. ACFREEALHES . O AR XS IR

®3 EMLAEFIRELEIRIT

Table 3 Design of test for stem and leaf treatment agents

Ak P G5

Processing R 5458 il 550 750
N Herbicide Dosage of preparation
number
2-1 72% 2,4- THe EC  2,4-D butyl 72% EC 750 ml./hm?
2-2 56% 2 B 4 G4hth SP MCPA-Na 56 % SP 1500 g/hm?
2-3 10 %ML R e EC - metamifop 10% EC 1 500 mL/hm?
2-4 10 %4 E g EC  cyhalofop-butyl 10% EC 750 mL/hm?

2-5 48% KEHS AS  bentazone 48% AS 3 000 mL/hm?
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43R 3 Table 3(Continued)
éw;%? b ) R
SN Herbicide Dosage of preparation
number

2-6 20% G M 2 EC  fluroxypyr 20% EC

2-7 40% 1 « N EC - MCPA-isoctyl+bromoxynil 40% EC

2-8 25 YRR ZENE EC - bromoxynil octanoate 25% EC
2-9 100 g/L ik s il SC  mesotrione 100 g/L SC

210 30%A4MERE SC +90%35 LH WG
2-11 N T BR#E Artificial weeding

2-12 23 X% IR (CK) Blank control

topramezone 30% SC —+ atrazine 90% WG

900 mlL/hm?
1 350 mL/hm?
1 350 mL/hm?
1 500 mL/hm?
150 mL/hm?-+1 050 g/hm?

1.3.3 BHM5EE

4 A A FEHE M AR (FR R 450 kg/hm” |
BEIR — %k 300 keg/hm®) | HEHFJ5 46 Fh s 5, /N X
ok #4547 BB 4546, 1T B 60 cm, JUEE
18.5 cm, f7CHE 4~5 KL, FEFREE 3 cm, [H] 5 1
I (3~5 W) B/ CE B 1 kgt AE Bk i 0% B
IKF] 90 000 Bk /hm? ; HAMAE MW K H . 4 5E5f 4]
BRERTERR S 56 2 K, $5 B it FH 791 2 6 5 2 541
37N DX B4 g g i 38 - 0 T 5 25 B R A v B
1% 5~6 IR 22 BT 0 it R B8 R R g /N X
a5 i 3] e B 2K SR T
1.4 BAERNEEHRZE
L4 1 BREZREE

ZEMBRELRIE G S 30 ~40 d i# A 45 Ab F BR
BRI, BN R B AR 3 RUHORE B T AR
0. 75 m” L BH P & Fh AT AR BOT PR ICEE . By
RTE T BR PR (stem control effect, SCE) =
(25 IO IR R85 J — 25 AL B IX R RO ) /25 B
Sof BB 2 B 2% iF X 100 % 5 8 55 B %% (control effect of
fresh weight, CEFW) = (=5 |4 %} R Z4 v fif 55 — 2457
AR FRIX A% ff ) /45 PG B 2% R A FE <100 %0

1.4.2 - FH R EITHE

PR SR e /IS DX SR L B L R A 7,
17250, A s N =R PR — B4 s ¥R (E
= FPRL™ i X KPR s AR = ANBR B9 1E A 77 B
AR ABRE A s BRE AR = BREC2G5 ) 2+ N 2.
1.5 HiEAIE

FH Excel 2007 #4780 11, R A DPS 7. 55 4iit
BAEA T 2008 PP BHE R EZE FOR I E S5 AR

2 #RENWHw

2.1 TEHAFBRENRLEER

3P 6 A4 2470 Ak B R T v ORG24
RN 422767 « 5« 3584 SC (1-6) .33 %0
R EC(1-40) F 4200 N B « 35 SC(1-5) , X 3
A B S e/ XoF [ P 25 B R AR 2% B R
VERIE R, B e o 97 a4 38 3k 9026, S i S ¢
SR TR M B P BR N (R 4) 5 Hip 4204
SR « 38 SCU-5) M A42% T « F « 3544 SC (1-
6) P 5 N T BR B 22 5 8 8 3 = IR EEAE 120 LA
s EHURE TN BRSO 3E T s A A B R
A (R D),

R4 LEHATNDBELRGEH

Table 4 Statistics of herbicidal efficacy of soil sealants

#i Chenopodium album

A, Amaranthus retro flex

b3 R/

R/

Tt e WEBUY g wmUY% L WBMUY WR/E BB

Density SCE Fresh weight CEFW Density SCE Fresh weight CEFW
1-1 4.9 90. 7 4.1 99. 6 16.0 85. 3 14.1 98.9
1-2 4.9 90. 7 407. 3 59.9 4.4 95.9 5 B 97.3
=3 10. 2 80. 5 505. 5 50. 3 2.2 98.0 29. 6 97. 8
1-4 0.0 100. 0 0.0 100. 0 15. 1 86. 1 39.4 97.0
1-5 17.3 67.0 11.0 98.9 5.3 95.1 3.1 99. 8
1-6 1.8 97.0 0.2 100. 0 1.3 98. 8 1.1 99.9
1-8 52.4 — 1016.6 — 108. 4 — 1318.5 —
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43R 4 Table 4(Continued)

- M E¥  Setaria viridis J i Total grass

Trifmém W /MR e mT? WRBEAL/ %6 fif 5 /g SETRIRL/ Y0 EEE/Rk e m2 RRBIR/ Y W /g 8 [k / Y

Density SCE Fresh weight CEFW Density SCE Fresh weight CEFW

1-1 140. 4 31.2 214. 7 73.5 286. 3 56.3 303. 1 90. 5
1-2 5.8 97. 2 6.4 99. 2 8.6 94. 2 578.9 81.9
1-3 18.7 90.9 35.5 95.6 47.3 90.7 609. 4 81.0
1-4 19. 6 90. 4 79.1 90. 2 105. 5 90. 3 151.9 95.3
1-5 108. 0 47.1 167.9 79. 3 223.9 65. 4 203. 2 93.7
1-6 34.7 83.0 77.8 90. 4 103. 8 89.5 133.5 95. 8
1-8 204. 0 - 811. 1 - 1081. 4 - 3 205. 1 —

L AbBRRT 5500 AR R 2 2. SRBIAES RS O SCE, fiF R A3 48 S o CEFW,

The chemicals and doses used for treatment are the same as in table 2. The English abbreviation of stem control effect is SCE and that of

control effect of fresh weight is CEFW.

5 TMEEAERREGT

Table 5 Statistics of yield and income of soil sealants

BN TR T Bt
INXAF-3 W/ kg P/ FERLFE/ ey BRHE A/ i/ @m//%
Qb PR e /kg Reduction of kg (hm?>)~! g« (hm?®)~! . sy JG ® (hm?) ! _ _
. . . . JG * (hm?) ! . JG » (hm?) ! Increase rate
Treatment Average production Conversion Grain output . Cost of . e
. . . Cost . Profit than artificial
plot yield compared with yield value weeding .
e . weeding
artificial weeding
1-1 (5. 48%+0. 28)ab —4.5 6 092 14 621 9 785 239 4 835 —0.7
1-2 (5.2740.37b —8.2 5 859 14 060 9 882 336 4178 —1.8
153 (4. 53740.32)cd —21.2 5 036 12 086 9 882 336 2 204 —54.7
1-4 (5.5240. 17)ab —3.9 6 136 14 727 9 932 386 4 795 —1.5
1-5 (5. 6840. 16)ab —1.0 6 314 15 154 9 899 53 5 256 7.9
1-6 (5.732£0. 38)a —0.2 6 370 15 288 9 816 270 5472 12. 4
1-7 (5.742£0. 13)a — 6 381 15 314 1045 900 4 868 —
1 AbET 25 R BRI 2. R Bl R VP E S haiE 2 S8R 5 /NG T8 R84 Duncan OB SR 22 K 30 (P<<0. 05) 26 5 R 3

The chemicals and dosage of treatment were the same as in table 2. The data in the table are mean==standard deviation. Lowercase letters

in the same column indicate significant difference (P<Z0. 05) by Duncan’s new multiple range test.

2.2 EMABEFIBRERREEE

ZEIF AR BRAY 10 A 24500 X R AR % B B s 2 45
%, A 30 Y AEm EE i SC+90 %35 J 3 WG (2-10)
X ARA B A B Rk B 5k B 78, 4 %6 | fif B B Ak ik E
95% (£ 6), 10 245 30 %0 A Mk B SC+90 %
FEF WG (2-10),40% —H « B EC(2-7) .
25 YO BETR AN EC(2-8) SRR I W 22 | B 00 %5
W] I 24 6 75 3580 v o R 917 80 i L B % 241 7E 90 26 LA
Fo 10 A2 AL F Y P B AR T N T ER A Ho ™

XTI RE/NA 407 " H < R EC(2-T)
H1 25 % S BEIR ZE NG EC(2-8), 43 B8 7 4. 4% Fl
3. 80, JE W FEAE 590 LR, 30 %6 R MR HE R SC+
90 %055 WG IR L AL P (2-10) %58 A T KR B8 =
6. 2% s A5 1l 5 T N TR B A 25 %02 Bk
g EC(2-8) , M H AN TBRE38 i 0. 4% (& D
0% H « JRIEME EC AbFH(2-7) o A TR )
2. 2% .30 Yo MR LR SC+90% 38 J2 3 WG IR
AR PR (2-10) BN T RR B AN 9. 1%,

®6 EMREFBREZREIT

Table 6 Statistics of herbicidal efficacy of stem and leaf treatment agents

#i Chenopodium album

AW, Amaranthus retro flex

B RF B pE
LR (R TR S v TR e (R TR % T 9
. SCE Fresh weight CEFW . SCE Fresh weight CEFW

Density Density

2-1 13.8 73.7 74.8 92. 6 55.1 49, 2 234. 3 82. 2

2-2 16.9 67.8 62.9 93.8 82.2 24.2 222.2 83.2

2-3 50. 2 4.2 918. 4 9.7 134.7 —24.2 1801.8 —36.7

2-4 88.0 —67.8 1 368.5 —34.6 125.3 —15.6 882.0

2-5 &7 3 —9.3 1637.1 —61.0 8.0 92. 6 12. 4

2-6 57.3 —9.3 947. 4 6.8 76.9 29.1 681. 0 48. 4
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43R 6 Table 6(Continued)

#i Chenopodium album JRAEW,  Amaranthus retro flex
L 7 S Y U Y L SU R R % 1 o
. SCE Fresh weight CEFW . SCE Fresh weight CEFW
Density Density
2-7 1.3 97.5 3 @ 99.7 0.4 99.6 0.6 100. 0
2-8 3.1 94.1 34. 4 96. 6 8.9 91.8 15.7 98.8
2-9 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
2-10 0.0 100. 0 0.0 100. 0 3.6 96. 7 5.1 99. 6
2-12 52.4 — 1016.6 — 108. 4 — 1318.5 —
¥ Setaria viridis AL Total grass
L (R TR S v T LR e (R TR S T 9
K SCE Fresh weight CEFW K SCE Fresh weight CEFW
Density Density

2-1 264. 4 —29.6 1284.0 —58.3 336.9 12, 8 1595.2 50. 2
2-2 339. 1 —66. 2 1258.1 —55. 1 445. 3 —16.0 1547.8 51.7
2-3 55. 6 72.8 198. 1 75. 6 262.7 31. 6 3 200. 3 0.2
2-4 100. 9 50.5 173.1 78.7 339. 6 11.6 2 503.9 21.9
25 376. 4 —84.5 1 060. 1 —30.7 457.3 —19.1 2 737.3 14. 6
2-6 283. 6 —39.0 1218.9 —50. 3 421. 8 —9.8 2 849.9 11.1
2-7 283. 6 —39.0 1230.1 —51.7 286. 2 25.5 1235.3 61.5
2-8 320.9 —57.3 1502.5 —85.3 335. 6 12. 6 1572.2 51.0
2-9 335. 6 —64.5 1703.1 —110.0 338.7 11. 8 1 705. 3 46. 8
2-10 44,0 78. 4 40. 3 95.0 52.4 86. 3 72.9 97.7
2-12 204. 0 — 811. 1 — 384.0 — 3 205.1 —

D) ZEFRT 2SRRI R 2 3. IR

The chemicals and dosage of treatment were the same as in table 3. The same applies below.
x®7 EMLERFEFERESITY
Table 7 Statistics of yield and benefit of stem and leaf treatment agents

BN LRRE

. e P, . e LB
AN W/ % T L T i
s =8 kg Reduction of kg« (hm?)~! JG + (hm?)~! _ J6 + (hm?) ! _ -
. ) . .. JG + (hm?) ! . JG + (hm?) ! Increase rate
Treatment Average productlon Conversion Grain output ~ Cost of . o o
. . . Cost . Profit than artificial
plot yield compared with yield value weeding K
e . weeding
artificial weeding
2-1 (4.8240. 12)be —16.1 5 358 12 858 9 743 197 3115 —36.0
2-2 (4. 63+0. 26)cd —19.4 5 147 12 353 9 783 233 2 570 —47.2
2-3 (0.06=40. 03)g —98.9 67 160 10 188 642 —10 028 —305.0
2-4 (1. 20£0. 33)f —79.1 1334 3 202 9 801 2505 —6 599 —235, »
2-5 (3.89=£0. 13)e —32.2 4 324 10 379 9 891 345 487 —89.9
2-6 (4.37£0.11)d —23.8 4 858 11 659 9 924 378 1735 —64. 4
2-7 (5. 4940. 26)ab —4.4 6 103 14 647 9 885 339 4762 —2.2
2-8 (5.5240. 26)ab —3.8 6 136 14 727 9 839 293 4 888 0.4
2-9 (5. 36=0. 43)ab —6.6 5959 14 300 10 079 532 4 222 —13.3
2-10 (5.39740. 18)ab —6.2 5992 14 381 9 955 409 4425 —9.1
2-11 (5.7470. 13)a — 6 381 15 314 10 446 900 4 868 —
2.3 HAERER 3275.5 Ju/hm’ , SR EEF B AL 48. 1005 24 )ik b

A 6 N2 5 967, 83 ke/hnt s T AFEEFPH B WAL T2 b P
SEEIFNE 4 456, 67 JG/hm? , P45 BB TR 5k 89. 7%05 . N
?3%%@ 56. 67 70/ :|::J\ i $El3ﬁxi% HA‘ 3 EpEitn
54 R 10 A~ 24 7], bR 10 20 W ik i =1 e EC
(2-3) N0V FIR AR EC(2-)2 MM H =gk imzy 3.1 &ig
FIGh A 8 ASALFEF-3 7 it 5 484. 63 kg/hm” , Fi]¥H BRI SAMR R 57 s T, ikdr
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