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Research progress on the chemical control of annual bluegrass in established golf turf

SHANG Dong-liang, ZANG Hui’
College of Animal Science and Technology, Heilongjiang Bayi Agriculture University, Daqing 163319, China

Abstract: Annual bluegrass (Poa annua) is a herbaceous plant belonging to the Poaceae. It has become a prominent
weed in established golf turf, which seriously affects the use value of turfl. At present, chemical herbicides and plant
growth regulators are the main methods to control annual bluegrass. In this paper, we summarize the occurrence
characteristics, hazards and the optimal chemical control time of annual bluegrass. In addition, we review
information about field application cases and the active ingredients of chemical herbicides and plant growth regulators
that can be safely control annual bluegrass in different turfgrasses. We highlight the existing problems and propose
strategies to address them. Among the preemergence herbicides, prodiamine, benefin+trifluralin, dithiopyr,
dithiopyr+isoxaben, benefin, pendimethalin, prodiamine-isoxaben, prodiamine-quinclorac, prodiamine+
sulfentrazone, methiozolin, and bensulide+oxadiazon can be safely applied to creeping bentgrass (Agrostis

palustris) , tall fescue (Festuca arundinacea) , kentucky bluegrass (Poa pratensis) , perennial ryegrass (Lolium
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perenne) , bermudagrass (Cynodon dactylon) , and zoysiagrass (Zoysia japonica). Prodiamine, pendimethalin,
prodiamine+isoxaben, prodiamine+ sulfentrazone, indaziflam, and dimethenamid+pendimethalin can be safely
applied to seashore paspalum (Paspalum vaginatum) , centipedegrass (Eremochloa ophiuroides) , buffalograss
(Buchloe dactyloides) and bahiagrass (Paspalum notatum). Among the postemergence herbicides, methiozolin,
amicarbazone and sulfosulfuron can be safely applied to creeping bentgrass, tall fescue, kentucky bluegrass,
perennial ryegrass, fine fescue (Festuca rubra) , bermudagrass, zoysiagrass, and seashore paspalum. Amicarbazone
and sulfosulfuron can be safely applied to centipedegrass, buffalograss, st. augustinegrass (Stenotaphrum
secundatum) and bahiagrass. Two current problems in China are the reliance on postemergence control and the
incorrect timing of application of chemicals to control annual bluegrass. We propose that preemergence herbicides
should be used to control annual bluegrass. Furthermore, we recommend applying a combination of plant growth
regulators and low-dose herbicides during the early postemergence stages to decrease damage to turfgrass.

Key words: golf turf; weed; annual bluegrass; herbicide; plant growth regulator; chemical control
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Table 1 Information of the active ingredients of herbicides that can be used to control annual bluegrass in established golf turf
53 55 (e A BT HRAC 4 YE 77X 2%
Eyil Chemical group Active ingredients HACHY Mode of action ik
Herbicide HRAC Refer-
type group code ences
ZERIFR PR B S Dinitroanilines ZJH R R Prodiamine 3 WA 4H 2% 4 il 77) Tnhibition of microtubule assembly [17]
L Z Sk R Oryzalin 3 ol ZH #4031 57 Inhibition of microtubule assembly [18]
Preemer- R Pendimethalin 3 WU 41 24 1 77 Inhibition of microtubule assembly [19]
gler?ce her’ 351 Benefin 3 T 21 2 310 41 551 Inhibition of microtubule assembly [20]
piele JAR R Trifluralin 3 WA 41 &4 il 77 Tnhibition of microtubule assembly [20]
M IE S Pyridines JUB . E Dithiopyr 3 WA 4H 24 il 77 Inhibition of microtubule assembly [21]
I — Mk i 2 N-phenyl-oxadiazolones M % ] Oxadiazon 14 JE I ubk S5 48 £k A9 9 3 57 Inhibition of protoporphyrinogen [ 22]
oxidase
N-JFEBREE M2 N-phenyl-imides P48 I Flumioxazin 14 JEURPBH R4 AL Y 70 i 75 Inhibition of protoporphyrinogen [ 23]
oxidase
a-FAAM L BEE S a-chloroacetamides 5+ P H KL Metolachlor 15 KEEARITER A MLdm il Inhibition of very long-chain fatty [24]
acid synthesis
a5k W& 25 o-chloroacetamides - FF )} 57 i Dimethenamid 15 BN 5 R 75 3 1 7 Inhibition of very long-chain fatty [25]
acid synthesis
=2 Triketones fiF§ i FL R Mesotrione 27 T T 7 35 2R T SN A i1 1) 771) Inhibition of hydroxyphenyl [ 26]
pyruvate dioxygenase
AR BEBR EE 2 Phosphorodithioate M1 B Bensulide 0 — [15]
K BE NS Benzamides SRR R Isoxaben 29 24 4 M 57 Inhibition of cellulose synthesis [27]
= W2k Alkylazines Bl R 51 Indaziflam 29 2 4k 2 A AW il 77 Inhibition of cellulose synthesis [28]
FEIEBRE BEEEIRZE Sulfonylureas I W5 it [ F lazasulfuron 2 2L FL IR A BF 0 41 7] Inhibition of acetolactate synthase [15]
5] Pos- FH 9k i B8 [ Foramsulfu- 2 Z.TEFL IR A BF 0 41 77 Inhibition of acetolactate synthase [29]
temer- ron
gence her- B [ Metsulfuron 2 Z.TEFL IR A BtF M 41 77) Inhibition of acetolactate synthase [30]
bicide % figk [% Rimsulfuron 2 2L FL IR A BF 0 41 77) Inhibition of acetolactate synthase [31]
T WEA% P Sulfosulfuron 2 Z LR A A 57 Inhibition of acetolactate synthase [32]
WE [ ¥ % Thiencarbazone 2 Z T FL AR A HEHM 4 57 Inhibition of acetolactate synthase [33]
SR M5 B [ Halosulfuron 2 £ e FLAR A B i 57 Inhibition of acetolactate synthase [33]
= JHIER % Trifloxysulfuron 2 Z.TEFL IR A BF A 461 77) Inhibition of acetolactate synthase [34]
15 7K A% 822 Pyrimidinyl benzoates XU i Bispyribac 2 2L FL R A BtE 40 i 77 Inhibition of acetolactate synthase [35]
LK 1 B 2 Tmidazolinones B s 14 K R Tmazaquin 2 Z. 7L AR A HEHM 4 57 Inhibition of acetolactate synthase [15]
R IRTR 2 Triazolinone W IR Amicarbazone 5 S & 4¢ 11 #0415 Inhibition of photosynthesis PS [I [36]
A7 PL#% 2 Organophosphorus HH B Glyphosate 9 7 T A T T 24 29 7 W 79 5 BT 161 391 Inhibition of enolpyr- [37]
uvyl shikimate phosphate synthase
ZERTAE RBEEZE Benzamides YR Pronamide 3 R AAEAN I Inhibition of microtubule assembly [15]
5 Pre/ =g 2% Triazines F5 221t Atrazine 5 S & 4¢ 11 il ) Inhibition of photosynthesis PS [I [38]
postemer |2 Triazinones 162 B fili] Metribuzin 5 S & 4¢ 11 il 5] Inhibition of photosynthesis PS [I [39]
i::;z her’ = A 2K Triazines PH ¥ Simazine 5 St & 4¢ 11 il ) Inhibition of photosynthesis PS I [40]
KR 2E N-phenyl-triazolinones 1 fiff 175 i Sulfentrazone 14 JEURRBH R4 A0 AY 30 i 75 Inhibition of protoporphyrinogen  [41]
oxidase
UL Benzofurans R HE i Ethofumesate 15 KHEAR W R M 157 Inhibition of very long-chain fatty [42]
acid synthesis
7K H ik 25 Benzyl ether Methiozolin 30 JIg 175 TR B3 T it R #7034 79 Tnhibition of fatty acid thioesterase [ 43]

HRAC : BB F P04 4730 Z2 51 45 Herbicide resistance action committee; — :

FE R AE 17 3K %0 Indicates that the mode of action is unknown.
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Table 2 Information of active ingredients of plant growth regulators that can be used to control annual bluegrass in established

golf turf
A A 2B AR fesr ik A BRIy eI 22 3CHk
J& 7 Plant growth Chemical group Active ingredients Mode of action Referenc-
regulator type es
{235 Promoter A HL#EZE Organophosphorus 2% M) Ethephon {2 JE 5 14 I A4 4 ik Promote protein synthesis [2]
0417 Tnhibitor =2 Triazole Z % Paclobutrazol IRBE A A7) Gibberellin synthesis inhibitors [4]

IR BERRZE Cyclohexane carboxylic acids — $i 8T Trinexapac-ethyl 7% % & A il 77 Gibberellin synthesis inhibitors [2]

T A 232 Nitrogenous heterocycles W F lurprimidol 5 2 A AN #i57 Gibberellin synthesis inhibitors [44]

®3 TATHRRESERREEGKR - FERRARFAANAS

Table 3 Preemergence herbicide combinations for controlling annual bluegrass in established golf turf

[HEREA A RSy BiBRBCR A ROR S A AL A T T R R R 275 3CHik
Trade Active Control  Active ingredient Registration safety applies to turfgrass species Referenc-
name ingredients effect  dosage (kg-hm *) es
Barri- KRR Prodi- G 0.18~0.55 R ) O BER (BRGH )  E VE BEE R AOR (B AR AL R AN R [17]
cade amine SEOEF MFIEAE R MR B4R R B TR R Creeping bent-

grass (fairway) , tall fescue, kentucky bluegrass, perennial ryegrass, fine fes-
cue, bermudagrass, zoysiagrass, seashore paspalum, centipedegrass, buffalo-

grass, st. augustinegrass, bahiagrass

Team  JRENE + IR R G (0.85~1.70)+ 5] 57 B (BRIE) 35 320 B RAR ZEERER MR gk, [20]
pro Benefin+ trifluralin (0.85~1.70) MR S 1T T U E B 5 Creeping bentgrass (fairway) , tall fescue,

kentucky bluegrass, perennial ryegrass, bermudagrass, zoysiagrass, centipede-

grass, st. augustinegrass, bahiagrass

Dimen-  JiBi % i Dithiopyr G 0.14~0. 42 R =2 AR AT B R AN AR A2k [21]
sion B ARG R AR R O BE R SE BUI T R B Creeping bentgrass, tall

fescue, kentucky bluegrass, perennial ryegrass, fine fescue, bermudagrass, zoysia-

grass, centipedegrass, buffalograss, carpetgrass, st. augustinegrass, bahiagrass

Crew FAMIL L SE A+ SN G (0.14~0.42)+ R BIBCE 5 250 5 B S BOR (AR BB B RSP O O ARL 2 [15]
W Dithiopyr+ (0.56~1.12) HE W4 Creeping bentgrass, tall fescue, kentucky bluegrass, perennial rye-
isoxaben grass, fine fescue, bermudagrass, zoysiagrass, buffalograss

Balan % Benefin G 1.68~3.36 R O BER e 2 R L AOR (AR AR R AL R AN P A5k [15]

. Bf4EE Creeping bentgrass, tall fescue, kentucky bluegrass, perennial rye-
grass, fine fescue, bermudagrass, zoysiagrass, buffalograss

Ronstar W% i Oxadiazon G 0.84~1.68 UL S TINCE S g A S oy L N U B R 13 R T30 N S [22]
TR i T HE Creeping bentgrass, tall fescue, perennial ryegrass, bermudag-

rass, zoysiagrass, seashore paspalum, buffalograss, st. augustinegrass

Pendu- - HI LR Pendi- G 1.68~3.36 RSO O S IR LR AR A B R AR R [19]
lum methalin FOMEAE L B B AR D SR B T TR E B R Creeping bentgrass,

tall fescue, kentucky bluegrass, perennial ryegrass, fine fescue, bermudagrass,
zoysiagrass, seashore paspalum, centipedegrass, buffalograss, st. augustine-

grass, bahiagrass

Gemini  Z R R+ S IERE G (0.18~0.55)+ B BEBL ., i 50 ISR AR  ZAR A I B R AR 2k [27]

B % Prodiamine+ (0.56~1.12) B IR AE R B S AR G B T TR 35 Creeping bentgrass,
isoxaben tall fescue, kentucky bluegrass, perennial ryegrass, fine fescue, bermudagrass,

zoysiagrass, seashore paspalum, centipedegrass, buffalograss, st. augustine-

grass, bahiagrass
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23 Continued Table
[ARRE A BRIy BiBRBCR A ROR S B LA NH T R R 275 3R
Trade Active Control  Active ingredient Registration safety applies to turfgrass species Referenc-
name ingredients effect  dosage (kg-hm *) es
Caval-  ZJHR R + "5 G (0.35~1.68)+  HJEI BT BRI & 00 AT BPIE LR 2 AR A A R AR P PR Ak [15]
cade kR Prodiamine+ (0.56~0. 84) BB P 4 7Y Creeping bentgrass, tall fescue, kentucky bluegrass, pe-
quinclorac rennial ryegrass, fine fescue, bermudagrass, zoysiagrass, seashore paspalum,
buffalograss
Echelon  ZUJRUR 2 + HUi At G (0.180~0. 550)+ MBI BTIBHN i 20 15 AL LR (AR A B RE AR O AR 2 [41]
1% Prodiamine -+ (0.092~0. 140)  H MEUAE R (R4S B BF 4= 5 b BE R | B 5 Creeping bentgrass, tall fes-
sulfentrazone cue, kentucky bluegrass, perennial ryegrass, fine fescue, bermudagrass, zoy-
siagrass, seashore paspalum, centipedegrass, buffalograss, carpetgrass, bahia-
grass
Poacure  Methiozolin E 0.52~1.04 B R R AR RBOR AR A N SR AR 45 % [43]
HE I IE 28 B Creeping bentgrass, tall fescue, kentucky bluegrass, perennial
ryegrass, fine fescue, bermudagrass, zoysiagrass, seashore paspalum
Gooseg~  Hl Hi Tl -+ W i G (3.36~6.72)+ HEBTRA FEF HEILEIOR ZEA B TR G525 Creep- [46]
rass Bensulide+ oxadia- (0.84~1.68) ing bentgrass, tall fescue, kentucky bluegrass, perennial ryegrass, bermudag-
zon rass, zoysiagrass
Prograss £ %K HE fit§ Etho- G 0.84~2.24 B B B R A SRR BOR AR A PR ORI A AR R [42]
fumesate 7 T ¥ Creeping bentgrass, tall fescue, kentucky bluegrass, perennial rye-
grass, dormant bermudagrass, st. augustinegrass
Surflan % ik 2 Oryzalin E 1.68~2.24 RS AR B B AR G B TR B Tall fes- [18]
flex cue, bermudagrass, zoysiagrass, centipedegrass, buffalograss, st. augustine-
grass, bahiagrass
Specti- iR Indazi- E 0.013~0.020 M f AR SE2 A MR AR AR BF AR SR HTT R Bermu- [28]
cle flo flam dagrass, zoysiagrass, seashore paspalum, centipedegrass, buffalograss, st. au-
gustinegrass, bahiagrass
Surflan 55 + S R R G (0.85~1.70)+  F2E3F S MR 452675 BF4F B Tall fescue, bermudagrass, zoysiagrass, buf- [15]
x1 Benefin+ oryzalin (1.68~2.24) falograss
Free- G+ I G (0.84~1.68)+  FIAM SELERT Mg AR B G0 P AR 36 BT T T B Bermu- [25]
hand 1% R Dimethena- (1.12~2.24) dagrass, zoysiagrass, seashore paspalum, centipedegrass, buffalograss, st. au-
mid+ pendimethalin gustinegrass, bahiagrass
Kerb I B Pron- E 0.56~2. 24 TR A5 265 B4R B Bermudagrass, zoysiagrass, buffalograss [15]
amide
Princep  PH¥5% 3t Simazine E 1.12~1.79 W IR AR S5 2H BASH SE B T T # Bermudagrass, zoysiagrass, centipe- [40]
degrass, st. augustinegrass
Pennant 53PN H! 5L Jfi Meto- G 1.39~2.78 HO TP BE 2B R B 2 L JT T B T 5 Bermudagrass, zoysiagrass, [24]
magnum lachlor centipedegrass, st. augustinegrass, bahiagrass
Sure- A R R Flu- E 0.28~0.43 b TR MR () 4 ZF AR (5 2% R e AR B ARG B 3 BTN TRE Dormant [23]
guard mioxazin bermudagrass, zoysiagrass, seashore paspalum, centipedegrass, st. augustine-
grass
Sencor  WERLEH Metribuzin 0.28~0. 56 1 7 H Bermudagrass [39]
Aatrex 35 £t Atrazine E 1.12~2.24 T MR 2R AR 3% B T % Bermudagrass, zoysiagrass, centipe- [38]

degrass, st. augustinegrass

B B R E A b, B BR AR KT 90%0 5 B BRELIR G M, B BRI A 75%~90% . FId . The control effect E is excellent, and the control effect is

greater than 90%. The control effect G is good, and the control effect is between 75% and 90%. The same below.
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4 FARAEFELZREANFERERAS RN B EH]

2T IR ] AR R A8 A RS A 8 B A A2 25 BRI RS Bl S I AT A S Rk A . R R
it FH 2 63 S R0 R 0 A R R T R0 B B — A A ORI B R D USRI ¢ B LR N R R AR Ly BE R AR
R B B o AN R B PR T F A 28 5 25 R 4L A {5 B AT A B (3R 4) L 25 5 % B methiozolin | 22 M8 i | A I A% e mT
TR THERT SR G EERAR S4BT A0 M A 45 2 R R I 8 R a2 s o T i
ok Ak e T 22 4 FH TR A o P AR R SR BRI T ORORNE R BRI AN, £ RO AT 2 4 TR R B R L o
5 SRR RN 2 A7 A D AE R RN R A T R A O I P e 3R R A - b s i I T 4 4 T
OF RN Gh 2 B R HLRA RO o L3R 4

55 ZE TR R AH B, 25 B ) A 8 R e AR SRR G B v L 24 700 A RN SIS it 24 I B bt P R it 2 07 =X it 2
AR FH 7K Sk X 2 5 e 7 BRSO DR T A 24 R0 AR R G R Dy vk AR DGR L A A1 xR R B R L R A
R B AR B A AR TS TR 4 2 R BB I 2 SR — AR AR R BOR B B I B 2 o e R s e R
IR F BRI (1) F2 TR R AT A B 3K A B B M By B — AR AR R EOR
4.1 HGTHRAZEFFE B AGHREN
4.1.1 methiozolin ) ) B R AR T A0S R ERGE |, AT ) 28 )5 25 04T methiozolin 22 M TR A PG A A
KR ik | £ AR A A T R 22 R A0 Flessner % 1 B 58 %6 W] methiozolin(1. 12 kg-hm™*)Jifi f 12 )4
DA R — 41 AR L SOR B B A0SR 1 60 %6, LB TR i 14 2 2% 1) W48 IR 23 5% i) methiozolin 1) B &4, 7] BsF A 4% 5 A%
methiozolin X ] &) B B 7 A4 475 35 2 )% . methiozolin A Bl 5% 52 16 B it 25 38 47 . 1+ HE2E B 52 i), McCullough %™ )
5% % W] methiozolin 78 ik BE Sy 10 “CH X 1) &) 5 B 1) 1 35 B2 B2 43 3l 2 20 1 30 “CHY 2 R 4 4% , 2 X hy il B2 7 v i
5 412 JF methiozolin M AR 5 ) 25 % 55 % M 0 /0 40 5, B 4 7 20 “C LA 1t JH o Brosnan 25 BIF 5% 2 B AR 38 it
F methiozolin b M- it FH Bl B 5% 5 85 4, methiozolin (1. 00 kg+hm ™ *) £ ¥ 5t S 18 F (4 B 5% B+ B R I8 {I% 1590~
19% o N Z& % methiozolin Xt 4 &) 89 & 57 1445 F 4E H , Venner 25 methiozolin 71 HAth 4 B (i 81 g F0 2E ) i 5%
F IR, 45 5 2 B AR A7 2R AIX methiozolin XF ) &) B 50 (19 5% 0 . Brosnan %57 (1) i 5% ¢ B methiozolin ¥ fE A
B ) o LAt 245 700 7 A P ) — AR A R EOR .

4.1.2 o M A M T O A VR TR AR R e A S AR R BBOR R 5 A KR RIIR A M
Jeffries S5 [ F 5% 45 S 3¢ B Z MR R (0. 049 kg-hm*) 5 Z84m (0. 070 kg-hm ™ *) 4 & 1% 22 Jiti H 6 YK (45 YR [E] B 7
d) Xt — 47 2B R ORI B BRSO KT 70 %0, A T SRl Al A L 22 20w 1 £ P R 4% Bt s R B I R X nee s Y it
Z Ak Perry S B 5T 2 I M8 R (0. 53 kg hm )it FH 3 J& LA JG Ao — 4 A5 J BAOR 19 B 45 38R R 100 %, [R] B iR
RERRARE G i T 7= o il 24 7 2R th & % H 24 8000 BT 2 i, Jeffries 267098 1T AS [t FH O =0 (b L R 48 o
J 4 e S e E R (0. 049 kg-hm*) R Y 52 M, 5 SR 2 BH 32 203 i AR R WL, it FH 56 d LSS 1) Bl R A5CR K
F60% . McCullough 55" (1 AF 5 & B 20 M 52 1) 245 44 B 35 16 B 1) T v (10~30 “C) T 384 o, {FL [l s 360 ) 59 g 431
4 43 AL 2 1N, PR Ah 7 7 2 TR R AT ) o 6 2~ 3 YR it P AV 790 2 el 8 T B o — 4 A B 3R

4.1.3 XWHfEE  McDonald 850 5F & B St H 3 U (CRE IR ] B 14 d) BURCfE (0. 049 5% 0. 111 kg-hm ) %
0 B B b — AR AR R BAOR B R AR KT 8206, B Gk I U B AN UL ik 1) TR B AT R % ik R R B R A 1
) 8, AN 25 BB %0 . Branham 28 F 5% 1 00 R ik 76 1) B I 850 401 19 42 4k RO — A AR SR BAOR (1 [ R R
A AE 8 3~5 J8 LA it OB Tk (0. 074 kg-hm ™ ?) BE S A 85045 il — 4F A= FL AR, HLG 4 ) B9 JRER 04 1 38 /N o
Reicher 25" (il BiF 53 3 W £ Bk 25 324 252 it ) 2 Y ORL e ik o) 480 ) B9 B 50 A9 — 41 A R BOR 42 1l s SR A e

4.1.4 MYAEKET  Baldwin 5858 T HUEIFR 2250 0k mE iz 3 Fh 25 550 %t ) 5 L — 4 AR ORI
P, ) B 2 8t — W, i kit B 2 N A ZE T A5 SR R 2 20w (0. 28 kg-hm ?) T 5 (0. 22 F1 0. 28 kg-
hm *) B8 1% A 208 I 4 & 87 R 00 B 55 . Woosley 25 (i B 5% 45 5 26 W 22 206 (0. 14 F1 0. 28 kg-hm *) Xf —4F
Az BLBTR I B 3R T 85 %0 , 75 5 B 25 1l FH B Al I+, Bk A< 220 4k S0l 1 £ S0k R A B 0 R 0 — AP AR LR I
Pl AR . Ervin 55 FH 2 80 (0. 18~0. 36 kg-hm *) BB W2k (12. 2.24. 4 48, 8 kg-hm *) K W & 2 il —
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AR RACR VB R R 24F LS — AR AR RACR I B 35 BE AU 5% o Diehl %™ i A 5% 32 B A 7 4 22 %0k (0. 21
kg-hm *) i #) & 57 B BRIE b — 44 R ROR M 35 5 /T 20% . Reicher 2R Patton 55 i B 57t 3 B 2 5%
W Xof — 41 A LR 1 B BRSO B . F BT AE R 2R St 2 1k S R R BB bR ] — AR AR RLEOR 9 Tk AR o,
W5 3R W] 35 2 it FH 0 1) 0 BE il b 384 i — Uk Bk 2 &4 R s B £ TR 1) it Y, BB 8 feT— 41 A LR 19 Sk BRI A PR AR
83 % ~88 %>,
4.2 HAAFR RN G 8RB R E

Rana %174 T methiozolin Xf 110 4~ 3% 5 7 2R il B (19 22 4 M B0 — 45 A LR 1 Bl BR SR, 45 SR 6
methiozolin X} 1 5 He FLCR (19 22 VBT, R B 78 Bk 2% 3% 22 9 Uit ] methiozolin( 2. 00 kg-hm *) B8 8% 4 2045 il —
AR A RLBOR i R I L T T 28 B bR — 4 AR LUK, Branham A5 (0 BIF 5T 3 B A Gt R R 2D e 22 YR R X
P RLBOR | — 4 A LU BOR 9 3 R OR B8 . MceCullough 257 RIFFY 38 B XU EL K (0. 22~0. 30 kg-hm *) X Z 4 4E
DL R R S 5P HLEE b — AR AR LROR A B BRCR KT 9090, i 7 i S /0 B 22 YAl UL ik X 42 4 A TR B R
FF LA RBOR AT L Bl 2 4 5 5 5, BB 6 A 8 R K B R 0 P R RE 2% B ME R A
McCullough %7 B F 5% 26 WA T3 I Bh 30 6945 350 8, 56 70 8 b 22 J5 I Fr Xob U ik i W g £y 25 %, ds e ¢ il
5 - 3% T I 1 790 R PR B AL A il BB 8 [T ) X T ) R AT 43 I 48 i 20 26, 21 %6 A1 50 % , PRI AE s L
B ik s 2 1R Bl R
4.3 B FRIFEIRF )G 8 A RE s

10 F KR 22 2 J5 Bk 0L SR 0 T 52 M Leon S8 RS 1 2 Mk R X A A AR R B S 4 B A b — A
LSRR (1 (55 ok i SR, 45 S 6 W 7 50 7 B 22 R 8~ 10 A LA J it FH a8 D, R 6% AR I X B 22 1 405 5 [ I A B
A s i — 4 AR R BOR o Elmore 258 BF 58 26 W65 i 507 (0. 28 kg-hm ) A Z M R R (0. 075 kg+-hm *) KA
B I 388 R0 1 T L BB 05 A 85045 i 58 9 DA 2 M) S AR REE I — 42k RLBOR . Reed 567 19 BF 53 32 B A8 0 4 ARAKCHIG
St P R 9 RS (0. 42 kg -hm *) 8 Ji] LG X —4F Az LR A B BR AR 1K 6120 ~70%4 , [8] Bef 7 bR 3 e Jr 5 e 1 it
B R H MR R MR S b R A R G 3 Y R 0 3 A 197 A 80 Y60 ~90 %6, [R) B A B A 4 il 1k il 1 J ( Digitaria
ischaemum )W) J Mz o A8 WF 98 3 B DN e 33 0 e A DR IR 00 W] 22 4 o7 FH A6 ) 20 A VMg s 8 B L 28 B 37 T e A 4 2% v
BT A AN 2 AR v T R R 4 7 %, Reed ST I 5T 26 WA R R AL AR WA L AR BT 2 1 A ) AR
2 i YA RE 2 v PR LB e R B 30 . B o0 T B R R R I & 8, B R B & T H MR Y B 2 R R DR A A
FEBUE SR 0 8 AR REEE b R A I ) — AR A R ACOR T Carroll 5 A Y R W 38 Ao R R 8 4 2F
R FEEP e — 47 A LR (9 808 B AR 41 00 ~47 0, DR A 3 1080 1 B 06 4 4= 398 v f) — 47 AR LSRR B B0 1 b T B AR
HR 2%,
4.4 RIEEMEIFF G R RGRE

VA Y52 A4 KT ok 0 65 O R i G T AT R I TR AR BRREEE B A BR BRI 29 20 B0, H T T By B O U 48 B RS B
b AR LR T AR R R A e e R NG R | i L 2RO L Yu S RO R A T R i
FH 2 W R (0. 098~0. 392 kg-hm*) X ¥ i 48 B9 15 5 #2 /N T 5%, i ) 5 20 (0. 392 kg-hm*) Xf — 4 4= L2
R H 5 85 SR R T8 Y6 ~90 %%, R B B (1. 68 kg-hm *) BB BR AL A A 2 o Johnston 45" 1) f 5 2 WA 75 Vi I35 46 B
A A M 399 e D =0 M 5 R (0. 196 kg hm*) - B M5 i [ (0. 026 kg-hm *) 21 & % — 4F A B 3OR 19 Bl B 3000 K F
80 Y% , Xt ¥ 35 48 B A 105 ARl 13%~29% o McCullough 25" i BIF 52 45 5 & W 1 b B0 Ji 75 1 15 8 B 58 2 IR IR
11 .50 %6 3R T 11 100 %6 38 T W it FH AR X 22 4, dR K 0 AR R R 3 796, TR 6 ] LS B R R (0. 84.1. 68,3, 36
kg-hm ) % —4F 2 FL TR A B R R0 M 67 % .90 % 1 98 U6 5 b M HLR W 5% 1 At 25 450 [ 0 5] o 7 v 448 B 100 22 4
P, 45 R W] = FMERR I (0. 03 kg-hm ?) AUE (0. 11 kg-hm ?) 35 F2 (2. 24 kg+hm ) i 152 42 B ) 405 3 e
M 20 %, HY B e G % (0. 03 kg+hm ?) (B MEff E (0. 03 kg-hm *) I 2 480 Wk #5 6 (1. 68 kg+hm ) 145 & F & 4y
7%~20% .
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4.5 BT RIRF G NG R RS

28 2 REXE 22 B 2 JR R LA B A T A2 1 76 A K I TT 6 methiozolin | g2 M8 R | WE M G | SR I Ak
RTIRES T ik o 56 24 0] 947 5k — 4 2E L SOR o A PRI U1 AT P Ml i e A6 A M o R AT S A B L B R 4%
A I — A AR RLEAR o A IR ST 2 R e 0 7 2 T AR 2 2 R B v ) — A A L AOR LA A 1 B o
MO, BRSNS 2 R R IR ™ . Craft 55 B 55 2 W 7 25 28 5 ORI 300 it Y R 00k f Al o L VG 0 e D e 9
P~ T PR TR b B R B - R B L TR R R G R IR A Y BB AR R — A A R EAOR . BRILZ AN, 3 A
AE A {1 &35 20 B0 B B v (1) — AR 2R RLAOR Bl 7 58 1R 3% BRI R 2R 5

5 BESRE

A FERF B o 2K R R B o — AR AR LR A Ak 22 B BRI ST R SR EAT T ORLAE D HOR R X IE A A Al B R R
BI7 3 — 4 A AR 119 Ao 2 24 50 16 AT A TR B, Sy i 11 A B B A 24 5 e Oy PRt 1A Bh . &5 HRT IR N
IR R BRI 0 R o A 2 24500 B0 5 D0, 0 ) YR S VI IR SR R BOR (AR AR R A R R SE M TR A
20 RV 35 48 RS BF B 7 B — 4 A R AR B0 28 i 24500 B R R I IR VB RUR R A R R 3 M2
2 J BI7 BR 15 # methiozolin | 28 e e B i T Ak [ | D70 2] TG M 22 2800 5 Fif 2450 ) 24 AR AT 45 2 R RO 28 S s ] e 4%
G i A I R i R Y TBE Y R R I A P B Tt 5 b 2 7R R B BR — AR AR R AOR o R T IR — £ AL
] B 25 0] 2 S B B 7 AT DRI A A AN IR AL () 24 0 e 4 w2 S R

— AR A AR R R AR Kz ) R PE b 0 E EE A  0 HORS A R R RE S 4R e A R R A T AR
BR o AT —4F A B OR A By BR A7 B2 i B 2R i R, H e — AR AR R BOR A KR B 5 iR AE RO I T
ZF J B BRMEJEE o — 4 A2 AR 4 By AR IR A 2 T A A O S 2 e 2R AR B A A R AR JROU R Sl B A UL
SR BRILZ AN, 25 TR TR it A A T] AN R A e B A IO 0% X A A R 28 I ] A T SR, — R A Bl
F B K 22T 58 I I BR R P A o 2 R R O AN BERS I B Rh T B A, DRI S I B I EAT 2 )
AT A B S BR N SN 7R R T AR 22 AT 25 0 Ak TRy R SOCR SR i P AR R I AR 2 A R
b B T P 2 0 RS S T o AT LR R A A R SR R R 2 S B R R 5 R BT BR — 4R A
AR, X R B AT RO IR R0 X B P R . — AR AR R BORIIBTBR R RS K AWM d &, oz id &,
(7] Fsf 12 TR A L 8 Wt 1~ 4 it 4 S SR R AT B 45, AT L A e DD R T AR — AR A ORI B R
7350 F BT C A R TE A P R R TR Ve 2 R R OROR B A W R B R B 22 A R A R R 2
P — 4 A RLAOR™ R B A B 2 i e
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