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FLOP SIS 19. 86 A 19. 53 cm - 25y 0. 0727 icant difference at P<C0. 05 according to Duncan’s multiple range test.

0.079%,0.087%,0.093%, 0.100%Hl 0. 127 % ffy/h

DX H s I T S 1 A3 BN 3. 73~5. 87 Fll 6. 03~8. 02 . of BE/IN X S I T 5 85 0 B A4 1 A 45 25 700 vk

0.072%,0.079% ,0. 087 % ,0.093% ,0. 100 % F1 0. 127 Y4 fi kb 70 25 5 5 2, W e 25 30) (14 Ak B ) Xof 5 0 0 50 5 5

MBI SR B, 7 28 HWEZGJ5 .30 d AT R IX 8 0 Th 56 8 5 BB 0 0. 85 em, 60 d I/ 0. 90 em, 2455

W Y 0. 07240, 07996 ,0. 087 %0 09396 ,0. 100 % I 0. 127 %6 /X s it 5 5.5 5 5 4 AN 1. 214, 35

Al 6.85~15.40 cm. Wi 2y 5 30 d. 257 FE Ry 0. 072% 0. 093 % F1 0. 100 Y6 () 4k B XF 48 - 15 Sl 185 g B 10 ) 5 % B

NIX 2 5 BB BE 25 60 d,0. 079 Y01 0. 100 Yo fy Ak 388 %) %t 5 20 5 25 6 4 okl 5 %o MR /IN X0 2 S5 W 80 6t 24 79 174 A

LI 4 - S i e T AR A 22 A S

2.2 W6 2,4-D T ES 3T E ARk 6 R

2.2.1 AN [ SUIGE 24 G 2 i JBE T B it I ST R B RN AN [R] IS i AN R e BE R 2, 4D TR xR 5

i o JE A — AR A CGR 4D, 6 18 H RIFE 5 S 1Y 3 A 0L 6k BRI X R B i Sl A 8 30 A 60 d

YA BIRE N 7. 77 Y R 17,38 %, 2RI BE A 0. 072%6,0. 079 % ,0. 087 %,0. 093 % ,0. 100 % 1 0. 127 %6 g /N X g

I 3f 5 5 B 0 R N — 0. 4426 ~6. 89 Vo Rl 2. 33 %0 ~17. 89 Y6, Xof BRI X v 4 I I 3 2 1 34 o 5 24 vk

R3 FRMPBEATBEGRENRHDIABEERTENZM

Table 3 Effect of different period and concentration on height of P. verticilata cm

fib 3 i ir 2007-6-18 2007-6-28 2007-7-28

Treatment Concentration 30 d A 60 d 3 hn{A 30 d M hnfE 60 d B4 hn{H 30 d W nqE 60 d M

%) Increases of 30 d Increases of 60 d Increases of 30 d Increases of 60 d Increases of 30 d Increases of 60 d

CK 0 11.91 a 21.60 a 19. 86 a 19.53 a 0.85 a —0.90 a
T1 0.072 4.48 b 17.16 b 5.63 b 8.02 b —4.23 b —7.21 ab
T2 0.079 3.95 b 17. 64 ab 5.17 b 7.84Db —2.70 ab —15.40 b
T3 0. 087 4.16 b 16.36 b 5.87 b 7.64 b —1.21 ab —8.49 ab
T4 0.093 4.02 b 17.53 ab 5.15 b 7.42 b —3.89b —11.22 ab
TS 0. 100 3.52 b 16.15 b 5.55 b 8.00 b —4.35b —14.13 b
T6 0.127 3.26 b 15.60 b 3.73 b 6.03 b —2.51 ab —6.85 ab

TE < [ S A ] 1 3R 22 5 W 3 (P<0. 05)

Note: Data in the same column with different letters mean significant difference at P<C0. 05 according to Duncan’s multiple range test.
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R4 FRFEHBEAMBARENRHEIEESENZM

Table 4 Effect of different period and concentration on coverage of P. verticilata %
4b B e i 2007-6-18 2007-6-28 2007-7-28
Treamment  Concentration 30 d i 60 d B S0 AR 60 d BN{H 50 dBMMEL 60 d REm{A
73] Increases of 30 d Increases of 60 d Increases of 30 d Increases of 60 d Increases of 30 d Increases of 60 d
CK 0 7.77 a 17.38 a 12.56 a 16.33 a 10. 33 a —3.78 a
T1 0.072 6.89 ab 17.89 a 5.56 b 0.44 b —3.11b —14.93 b
T2 0.079 3.78 ab 11. 78 ab 6.00 b —2.11b —7.44 b —15.37 b
T3 0. 087 3.00 ab 11.11 ab 8.11 b —3.22b —4.89 b —18.23 b
T4 0.093 3.11 ab 12.11 ab 7.78 b 1.11 b —3.56b —18.59 b
T5 0. 100 0.22 ab 12.78 ab 9.56 ab 0.78 b —4.22 b —19.94 b
T6 0.127 —0.44 b 2.33 b 8.11 b —2.11b —0.44 b —17.72 b

TE « [ 51 A ) 5 B e 7R 22 57 3 (P<C0. 05D,

Note: Date in the same column with different letters mean significant difference at P<C0. 05 according to Duncan’s multiple range test.

0. 127 0 (i b 3 2 5 8 2 L Wt 24 790 9 /0N DX )t AR I S 2R S 2 RN B . 6 H 28 HmEZ R X BRI
X Fp A I I 2 T 25 R 30 1 60 d P 43 I 12, 56 % A1 16. 33 %, 25 FI W Bl 0. 072%,0. 079%, 0. 087 % ,
0.093% ,0. 100 % F1 0. 127 % /78 X w4 i T 5 385 25 B 4 48 5. 56 %0 ~9. 56 % Fll—3. 22 % ~1. 11 % , % /N X
S I T S 5 R AR S5 25 e EE N 0. 072%6,0.079%,0. 087 % ,0. 093 % ,0. 100 % 11 0. 127 %4 4 kb 7 2% S5 i
F W2 A AL SR X R e R 2 R AR E . 7T H 28 HWEZY S ,2,4-D T ERX A i A A
FEHLE T R ARG E 30 d Py BEUIN XS I S S EE RN 10. 33%0,60 d J5 35 BN T 3. 78 %6, 245 Mk i
50.072%,0.079%,0. 087 % ,0.093% ,0. 100 % F1 0. 127 % (AL FH 30 1 60 d PN 56 M I 4578 55 1 0 B /N0, 44 %
~T7. 44 % F1 14, 93% ~19. 94 % , X F& /N X Hp & i T4 5 85 26 B (48 55 25 0k BE Sl 0. 072%,0. 079%,0. 087 %,
0.093%,0. 100 % F1 0. 127 Yo i) b B 25 53 & 3 Wt it 245 790 14 Ak 3L ) of 6 - 5 21 786 56 88 ) 5% T 25 52 R B 3

2.2.2 WG S R AR Y R SR AR W2 A D e | e R O AR S A e IE Y B S AR 25 O
KGAEREVR TP ILF 5 s AR R Az (B 1~6) . WA [m] 5] & 2.4-D T FR 5 30 d, 58 Eh 5 | 2 A 4 ok 5 A st
1 0 JIEL A B b o o bt (57 728 AU AN O 5 il 24 05 60 L 6 P 5l T 7 A 48 e R BT SRl T 1) (R AR b W L e
b S AERE I ) A B ST R S R A B O B P R B T IR X R R R O I R B T —
MwER

—— 51 T 56 B P.overticilata —— 1t G 5e B P overticilata
—l— W E E. multicaulis —— FEE I E E multicaulis
_ —h— BB IEE G. turkestanorum _—h— HEE I G turkestanorum
e 0.60 2 0.70
050 g 060 F
g o040k g 0-50 1
0.40
2. 0.30 2. R
E i e g
. 0.20 - 020 F A “
g 0.10 g 0.10 [
i 0 . : i 0.00 L g
7-28 8-28 9-28 7-28 8-28 9-28
H #§ Date (H-HMonth-day) H # Date (H-HMonth-day)
B1 SETIEEETHK E2 RENREEETHK

Fig. 1 Change of important value of treatment 1 Fig.2 Change of important value of treatment 2
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RS FAREBRARRENHBRARMARGHAANENRLEHF

Table 5 Effect of control and final ranking of different period and concentration

KbFE Treatment ¥ JF Concentration (%) ¥WJF Order 4344 Branching period Y46 Initial bloom stage J& AL Full flowering stage

T2 0.079 1 5 1 1
TS5 0.100 2 4 5 3
T4 0.093 3 3 4 2
T3 0. 087 4 2 2 5
T1 0.072 5 6 3 4
T6 0.127 6 1 6 6

K6 TRAREAFNEFEHBANGBRUARENEMNDEBENBRARNREHF

Table 6 Effect of control and final ranking of different concentration and period

I Stage W Order 0.072% 0.079% 0.087% 0.093% 0. 100% 0.127%
JEAE Full flowering stage 1 1 1 1 1 1 1
¥I4E W Initial bloom stage 2 2 2 2 2 3 2
4y 8 8 Branching period 3 3 3 3 3 2 3
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Studies of chemical control of Pedicularis verticilata with 2,4-D butyl ester and the effect on grassland vegetation

ZHANG Xiao-yan', HU Yu-kun®, JI Cheng-dong', GUO Zheng-gang®, GONG Yan-ming*"*
(1. Golf Department of Hunan International Economics University, Changsha 410205, China; 2. Xinjiang
Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011, China; 3. School
of Pastoral Agricultural Science and Technology, Lanzhou University, Lanzhou 730020, China;
4, The Graduate School of the Chinese Academy of Science, Beijing 100039, China)
Abstract: The herbicide 2,4-D butyl ester was used to control Pedicularis verticilata efficiently. The best time
for control of P. werticilata was florescence and the concentration was 0. 066 mL./m*. The grassland vegetation
ecological environment was obviously improved after spraying 2,4-D butyl ester herbicide. P. wverticilata was
entirely or partially controlled and the high quality forage Elymus multicaulis became dominant. The harmful
grassland weed Gentianella turkestanorum was inhibited to some degree. In summary, grassland quality was ef-
ficiently improved.

Key words: alpine meadow; 2,4-D butyl ester; Pedicularis verticilata ; chemical control



