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Apirat Bundit 2009: Studies on Weed Competition and Chemical Weed Control in
Physic Nut (Jatropha curcas L.). Master of Science (Agriculture), Major Field:
Agronomy, Department of Agronomy. Thesis Advisor: Associate Professor

Sombat Chinawong, Ph.D. 114 pages.

Studies on weed competition and chemical weed control in Physic nut (Jatropha curcas 1.)
were conducted in 2 planting seasons, the early raining season during May 2007-December 2007 and
the late raining season during February 2008-September 2008, at research field of Agronomy
Department, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen
campus and research field of Flying Training School, Kamphaeng Saen District, Nakhon Pathom
Province. The frist experiment was to determine the critical periods for weed control in physic
nut and the second experiment was a study on efficiency of herbicides for weed control in
physic nut, to find out the optimum of the critical periods for weed control and herbicides used
in physic nut. The results showed that the critical periods for weed control in early raining and
late raining planting season was 4-12 weeks after planting were good for growth and
development of physic nut. Among pre-emergence herbicides, pendimethalin at 400 g ai/rai had
the highest efficiency for weed control in both seasons and can the persistant about 1-1.5
months after application. Post-emergence herbicides gave good control when applied to physic
nut at 1.5-2 months after transplanting, but it was not recomended to use for weed control in
late raining season at same age. However, glyphosate at 340 g ai/rai gave excellent for weed
control in early raining season. These results can be used as database to improve the future

research and weed management in physic nut.

Student’s signature Thesis Advisor’s signature



fannssuilszmea

4 va A J oA a a o

VDNIIUVDUNICAUIDIATNITITY AT, TUUA VUL WA ’E’J'li]'lﬁflﬁﬂ?ﬂ‘]&ﬂﬁl‘ﬂfﬂuwu‘ﬁ

Wan 5@\1?”’(3@]5']5]155 AT. NANA WINTHUY LLﬁZﬁﬁ?ﬂﬁWﬁﬁﬁ?ﬂ?ﬁg AT. AN mgmuuﬁ
s 1= a A 71 £ gy Vo (2 o Y =

E]'li]'liflﬂﬂiﬂ‘]&l'l')‘ﬂﬂ'luwu‘ﬁi"lm G]f\iul@ﬂiqm'lcl,ﬂﬂ'lﬂiﬂﬂ'l uazuuzuﬂumumﬂmamuazljEm

a a o a a 4 < 4 4

GEN'J‘V]EJ'IH‘WH‘E ﬁa@ﬂﬂu@]ﬁlmlf#qﬂnﬂﬂTﬂWHﬁi]u&ﬁii]ﬁilﬂuim VBNITUUDUNWISAYU 19138

aa =4 1 g Y = a o A

AT. INAT Gli]@'lifl ﬂi%‘ﬁ'luiuﬂWiﬁ@Uﬂ'lﬂlﬂaWlu’q@ﬂ'lﬂ ag 7. 93781 Nmi“]fﬁ UNIVINTT

INBAT STAUTINYMIIRY NTUINMIINEAT Gnsenaraneusn Anganlddwuziilums

v a A 79 9 0 & ¢ Ay o @

Lm"lmmnuwuﬁclwaw,imﬂwu VDNINUUDUNICAUIDIATATINIGY AT. AUTFY IUNT

Y o ] Q‘{ 4 a A [l 1 ~ Jq ¥

SIEFY HEIYAITNTIITY AT, YANA JDUNN @lﬁﬂﬂﬂuﬂﬂﬂﬂWiUﬂWﬂTﬁW“Ifhliuw;!ﬂ‘lfnu ‘Vlllﬂﬁh’i

ANy uazdwuziha q lumsanyazmsitenasaun

o a o Jd a aw o w
VDUBUAMUNITAUUTYUIN UTHN Tnsmawes HINTFu (ﬂﬁm“l/lﬁll'ﬂ‘(’l) 3119 lag

vAa A Yo A Aav 9 <3
euuﬂduﬂizm1mzwahmmmmma%uuam*fm

YooY N 1iou tazdes dana madniylsu auzinyas suwanay uas
TsaSouaidr un.nwe. gaiuimiaunesifenssusaudu dmfus i wazany

[ A 9 q’j A 9 <3 Qy
6]538LWﬁﬂclunﬂ S AU AT UAUIULTTITU

9
=~ |l

gameiivensuveunszna aune ol uaziye Aldmsaivayulunndiu
Y o w A 1 = o v 9 ¥
vazilumaslanigaannigadmsuinwdinaeau

N5y LUNA

a3

Juny 2552



aIvey

GRERIL

%

TITUUNITN

g

[

agUsyasn
MINTINONAS
4 ax

91n3aiuazIsns

gulnsal

Aax

AmN3
HauazINgal
agduazdoauonus

a31)

9

RIGITGIIIE
1PNENTUAZFI019D4

MANUIN

szdamsanyazmsiiu

(1)

(1)
2
©)

11
11
12
20
97
97
98
99
104
114



AN

10

11

12

13

14

=h.

a3VYMI

Visual rating system to weed control and crop phytotoxicity.

Growth characteristics of physic nut with weed infested treatments at 6
months after planting in early raining season.

Biomass of physic nut with weed infested treatments at 7 months after
planting in early raining season.

Yield components of physic nut with weed infested treatments at 6
months after planting in early raining season.

Growth characteristics of physic nut with weed free treatments at 6
months after planting in early raining season.

Biomass of physic nut with weed free treatments at 7 months after
planting in early raining season.

Yield components of physic nut with weed free treatments at 6 months
after planting in early raining season.

Growth characteristics of physic nut with weed infested treatments at 6
months after planting in late raining season.

Biomass of physic nut with weed infested treatments at 7 months after
planting in late raining season.

Yield components of physic nut with weed infested treatments at 6
months after planting in late raining season.

Growth characteristics of physic nut with weed free treatments at 6
months after planting in late raining season.

Biomass of physic nut with weed free treatments at 7 months after
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after planting in late raining season.

Effect of pre-emergence herbicides on weed control at 15 days after

application in early raining season.
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Effect of pre-emergence herbicides on weed control at 30 days after
application in early raining season.

Effect of pre-emergence herbicides on weed control at 60 days after
application in early raining season.

Phytotoxicity of pre-emergence herbicides on physic nut in early raining
season.
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Effect of pre-emergence herbicides on dry weight of each physic nut part
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Effect of pre-emergence herbicides on weed control at 15 days after
application in late raining season.

Effect of pre-emergence herbicides on weed control at 30 days after
application in late raining season.

Effect of pre-emergence herbicides on weed control at 60 days after
application in late raining season.

Phytotoxicity of pre-emergence herbicides on physic nut in late raining
season.

Effect of pre-emergence herbicides on weed dry weight (g/mz) at 60
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Phytotoxicity of post-emergence herbicides on physic nut in early
raining season.

Effect of post-emergence herbicides on weed dry weight (g/mz) at 30
days after application in early raining season.

Effect of post-emergence herbicides on dry weight of each physic nut
part at 30 days after application in early raining season.
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1 Seedling for transplant to field experiment.
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A15199 1 Visual rating system to weed control and crop phytotoxicity.

Rating Description of main categories Detailed description

0 No effect No weed control

Very poor weed control

10
Slight crop discoloration or stunting
Poor weed control
20 Slight effect
Some crop discoloration, stunting or stand loss
Poor to deficient weed control
30
Crop injury more pronounced but not lasting
Deficient weed control
40
Moderate injury, crop usually recovers
Deficient to moderate weed control
50 Moderate effect
Crop injury more lasting, recovery doubtful
Moderate weed control
60
Lasting crop injury, no recovery
Weed control somewhat less than satisfactory
70
Heavy crop injury and stand loss
Satisfactory to good weed control
80 Severe effect
Crop nearly destroyed - A few surviving plants
Very good to excellent weed control
90
Only occasional live crop plants left
Compelet weed destruction
100 Complete effect

Compelet crop destruction

Source: Robert and Talbert (1977)
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M13190 2 Growth characteristics of physic nut with weed infested treatments at 6 months after

planting in early raining season.

Stem Canopy No. of
Plant height
Treatment diameter diameter branches
(cm) (cm) (cm) (no./plant)
Weed infestation 0 WAP 184.2 a' 7.3 ab 1673 a 6.7 ab
Weed infestation 2 WAP 193.8 a 7.5 a 1739 a 82 a
Weed infestation 4 WAP 186.8 a 7.6 a 1615 a 69 a
Weed infestation 6 WAP 162.7 ab 6.3 bc 133.1 b 4.9 be
Weed infestation 8 WAP 163.8 ab 6.0 cd 128.8 b 4.9 be
Weed infestation 10 WAP 1484 b 52 d 108.2 b 4.1 c
Weed infestation 12 WAP 165.5 ab 6.0 cd 127.7 b 45 c
F-test *% *x *% *
LSD, ;s - - - 1.80
LSD,,, 31.25 0.96 26.53 -
C.V (%) 8.92 7.19 9.12 21.14

" Means within the same column followed by the same letters are not significantly different by LSD

* = significant at 95% ** = significant at 99%

WAP = weeks after planting
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M13190 3 Biomass of physic nut with weed infested treatments at 7 months after planting in

early raining season.

Total Biomass

Treatment Fresh weight Dry weight
(kg/plant) (kg/plant)
Weed infestation 0 WAP 119 b" 17 ¢
Weed infestation 2 WAP 17.0 a 2.6 a
Weed infestation 4 WAP 13.0 b 19 b
Weed infestation 6 WAP 70 ¢ 1.0 d
Weed infestation 8 WAP 6.5 ¢ 09 e
Weed infestation 10 WAP 64 c 09 e
Weed infestation 12 WAP 29 d 04 f
F-test ok ok
LSD,,, 2367.02 74.88
C.V (%) 12.60 2.79

" Means within the same column followed by the same letters are not significantly different by LSD
** = gignificant at 99%

WAP = weeks after planting
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319N 4 Yield components of physic nut with weed infested treatments at 6 months after

planting in early raining season.

Total no. of Total no. of fruit
Total seed yield
Treatment flowers clusters
(no./plant) (no./plant) (g/plant)
Weed infestation 0 WAP 66 b’ 8.1 ab 187.1 a
Weed infestation 2 WAP 148 a 147 a 190.3 a
Weed infestation 4 WAP 75 b 8.5 ab 156.2 ab
Weed infestation 6 WAP 6.7 b 63 b 46.7 be
Weed infestation 8§ WAP 45 b 19 b 15.0 ¢
Weed infestation 10 WAP 24 b 1.6 b 15.8 ¢
Weed infestation 12 WAP 33 b 14 b 57.3 be
F-test *% *% *%
LSD,,, 5.39 7.78 115.82
C.V (%) 40.51 62.95 59.59

" Means within the same column followed by the same letters are not significantly different by LSD
** = gignificant at 99%

WAP = weeks after planting
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M13190 5 Growth characteristics of physic nut with weed free treatments at 6 months after

planting in early raining season.

Stem Canopy No. of
Plant height
Treatment diameter diameter branches
(cm) (cm) (cm) (no./plant)
Weed free 0 WAP 96.0 d" 33 ¢ 522 ¢ 20 od
Weed free 2 WAP 101.8 d 3.6 bc 530 ¢ 13 d
Weed free 4 WAP 118.3 cd 4.4 be 62.1 c 3.4 bcd
Weed free 6 WAP 126.5 bed 4.8 ab 80.7 bc 4.5 abc
Weed free 8 WAP 169.1 a 6.0 a 117.1 ab 5.8 ab
Weed free 10 WAP 156.3 ab 6.1 a 1285 a 6.0 a
Weed free 12 WAP 150.7 abc 6.0 a 1342 a 5.8 ab
F-test *% *% *% *%
LSD,,, 35.52 1.45 43.9 2.54
C.V (%) 13.30 14.62 24.06 30.45

" Means within the same column followed by the same letters are not significantly different by LSD
** = gignificant at 99%

WAP = weeks after planting
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M13197 6 Biomass of physic nut with weed free treatments at 7 months after planting in

early raining season.

Total Biomass

Treatment Fresh weight Dry weight
(kg/plant) (kg/plant)
Weed free 0 WAP 15 d" 02 e
Weed free 2 WAP 2.1 ¢ 03 d
Weed free 4 WAP 23 ¢ 03 d
Weed free 6 WAP 44 b 0.6 ¢
Weed free 8 WAP 55 a 0.7 b
Weed free 10 WAP 57 a 0.8 a
Weed free 12 WAP 56 a 0.8 a
F-test *x ok
LSD,,, 317.3 22.11
C.V (%) 4.04 1.97

" Means within the same column followed by the same letters are not significantly different by LSD
** = gignificant at 99%

WAP = weeks after planting
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319N 7 Yield components of physic nut with weed free treatments at 6 months after planting

in early raining season.

Total no. of Total no. of fruit
Total seed yield
Treatment flowers clusters

(no./plant) (no./plant) (g/plant)
Weed free 0 WAP 0.0 b 0.0 b 0.0 b
Weed free 2 WAP 00 b 00 b 0.0 b
Weed free 4 WAP 00 b 00 b 00 b
Weed free 6 WAP 0.1 b 0.1 b 93 b
Weed free 8 WAP 1.8 ab 0.8 b 25 b
Weed free 10 WAP 24 ab 2.9 ab 26.0 b
Weed free 12 WAP 43 a 53 a 69.5 a

F-test ok * *
LSD, ;s - 3.96 41.10

LSD,,, 3.35 - -
C.V (%) 134.15 205.58 218.63

" Means within the same column followed by the same letters are not significantly different by LSD
* = significant at 95% ** = significant at 99%

WAP = weeks after planting
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(Durgan and Dexter, 1984)

M1319N 8 Growth characteristics of physic nut with weed infested treatments at 6 months after

planting in late raining season.

Stem Canopy No. of
Plant height
Treatment diameter diameter branches
(cm) (cm) (cm) (no./plant)
Weed infestation 0 WAP 1739 a" 7.0 ab 170.1 a 7.6 a
Weed infestation 2 WAP 166.8 a 74 a 170.1 a 79 a
Weed infestation 4 WAP 166.5 a 7.0 ab 161.2 ab 73 a
Weed infestation 6 WAP 1603 a 6.4 bc 142.4 abc 5.8 ab
Weed infestation 8 WAP 163.5 a 57 cd 123.0 bed 5.1 ab
Weed infestation 10 WAP 161.5 a 53 de 112.0 cd 5.8 ab
Weed infestation 12 WAP 136.0 b 4.6 e 88.0 d 36 b
F-test * *% *x *%
LSD, s 23.59 - - -
LSD,,, - 1.01 40.19 2.99
C.V (%) 9.85 7.96 14.30 23.98

" Means within the same column followed by the same letters are not significantly different by LSD
* = significant at 95% ** = significant at 99%

WAP = weeks after planting
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M13190 9 Biomass of physic nut with weed infested treatments at 7 months after planting in

late raining season.

Total Biomass

Treatment Fresh weight Dry weight
(kg/plant) (kg/plant)
Weed infestation 0 WAP 103 a’ 26 a
Weed infestation 2 WAP 9.1 ab 24 a
Weed infestation 4 WAP 8.7 abc 2.2 ab
Weed infestation 6 WAP 7.2 bed 1.8 abc
Weed infestation 8 WAP 59 cd 1.5 be
Weed infestation 10 WAP 5.0 de 1.2 cd
Weed infestation 12 WAP 25 e 0.1 d
F-test ok ok
LSD,,, 2956.35 830.42
C.V (%) 20.92 23.39

" Means within the same column followed by the same letters are not significantly different by LSD
** = gignificant at 99%

WAP = weeks after planting
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M3190 10 Yield components of physic nut with weed infested treatments at 6 months after

planting in late raining season.

Total no. of Total no. of fruit
Total seed yield
Treatment flowers clusters

(no./plant) (no./plant) (g/plant)

Weed infestation 0 WAP 6.6 a’ 124 a 69.5 a
Weed infestation 2 WAP 7.1 a 149 a 67.8 a
Weed infestation 4 WAP 5.8 ab 99 a 393 a
Weed infestation 6 WAP 1.3 bc 43 b 13 b
Weed infestation 8 WAP 0.1 ¢ 04 b 00 b
Weed infestation 10 WAP 0.6 c 03 b 00 b
Weed infestation 12 WAP 0.5 c 0.0 b 00 b

F-test *% o * %
LSD,,, 5.01 5.55 51.19
C.V (%) 78.29 45.51 99.04

" Means within the same column followed by the same letters are not significantly different by LSD

** = gignificant at 99%

WAP = weeks after planting
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M13197 11 Growth characteristics of physic nut with weed free treatments at 6 months after

planting in late raining season.

Stem Canopy No. of
Plant height
Treatment diameter diameter branches
(cm) (cm) (cm) (no./plant)
Weed free 0 WAP 46.0 b’ 14 b 40.6 b 06 b
Weed free 2 WAP 1549 a 70 a 290.6 a 80 a
Weed free 4 WAP 1454 a 6.6 a 2653 a 79 a
Weed free 6 WAP 1629 a 70 a 3035 a 73 a
Weed free 8 WAP 1554 a 6.6 a 281.8 a 7.5 a
Weed free 10 WAP 152.1 a 6.7 a 269.8 a 69 a
Weed free 12 WAP 1569 a 69 a 2903 a 79 a
F-test *% *% *% *%
LSD,,, 29.49 1.06 51.89 2.19
C.V (%) 10.42 8.63 10.25 16.35

" Means within the same column followed by the same letters are not significantly different by LSD
** = gignificant at 99%

WAP = weeks after planting
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M13197 12 Biomass of physic nut with weed free treatments at 7 months after planting in

late raining season.

Total Biomass

Treatment Fresh weight Dry weight
(kg/plant) (kg/plant)
Weed free 0 WAP 1.6 ¢ 0.4 ¢
Weed free 2 WAP 48 b 12 b
Weed free 4 WAP 4.6 b 12 b
Weed free 6 WAP 59 ab 1.5 ab
Weed free 8 WAP 5.8 ab 1.5 ab
Weed free 10 WAP 6.7 ab 1.9 ab
Weed free 12 WAP 82 a 2.1 a
F-test ok ok
LSD,,, 3230.42 809.89
C.V (%) 30.77 29.94

" Means within the same column followed by the same letters are not significantly different by LSD
** = significant at 99%

WAP = weeks after planting
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M13197 13 Yield components of physic nut with weed free treatments at 6 months after planting

in late raining season.

Total no. of Total no. of fruit
Total seed yield
Treatment flowers clusters
(no./plant) (no./plant) (g/plant)
Weed free 0 WAP 0.0 b’ 0.0 b 0.0 ¢
Weed free 2 WAP 54 a 7.1 a 273 be
Weed free 4 WAP 59 a 88 a 47.0 abc
Weed free 6 WAP 64 a 95 a 75.3 abc
Weed free 8 WAP 8.6 a 89 a 76.8 ab
Weed free 10 WAP 53 a 89 a 80.3 ab
Weed free 12 WAP 7.6 a 83 a 1173 a
F-test * * ok
LSD, 4.97 571 -
LSD,,, - - 76.62
C.V (%) 30.77 52.39 62.19

" Means within the same column followed by the same letters are not significantly different by LSD
* = significant at 95%, ** = significant at 99%

WAP = weeks after planting
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M13197 14 Effect of pre-emergence herbicides on weed control at 15 days after application in

early raining season.

15 DAA Herbicide
Rate y
Treatment o Efficiency
(g ai/rai) Broadleaves Grasses Sedges

(%)
1. alachlor 240 90.75 89.25 98.75 78.75
2. alachlor 480 91.50 86.00  100.00 77.50
3. alachlor 960 91.50 93.00 99.25 83.75
4, atrazine 400 97.00 84.25  100.00 81.25
5. atrazine 800 98.25 90.50  100.00 88.75
6. atrazine 1600 99.00 94.75  100.00 93.75
7. pendimethalin 200 93.75 84.50 99.25 77.50
8. pendimethalin 400 95.25 89.75  100.00 85.00
9. pendimethalin 800 97.75 96.50 99.50 93.75
10. hoe weeding - 100.00 100.00  100.00 100.00
11. untreated - 80.00 68.75 97.50 43.75

" Control rating (%) ; 0 = no weed control, 100 = complete weed destruction

DAA = days after application
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A15197 15 Effect of pre-emergence herbicides on weed control at 30 days after application in

early raining season.

30 DAA Herbicide
Rate y
Treatment Efficiency
(gai/rai)  Broadleaves Grasses Sedges
(%)

1. alachlor 240 66.25 68.75 93.75 28.75
2. alachlor 480 81.25 72.50 98.75 52.50
3. alachlor 960 81.00 89.25 99.75 67.50
4. atrazine 400 93.75 61.25  100.00 55.00
5. atrazine 800 97.00 80.50  100.00 77.50
6. atrazine 1600 99.50 89.25  100.00 88.75
7. pendimethalin 200 78.00 78.25 97.50 53.75
8. pendimethalin 400 87.25 90.00 99.00 76.25
9. pendimethalin 800 97.00 95.25 99.00 91.25
10. hoe weeding - 100.00 100.00  100.00 100.00
11. untreated - 61.25 52.50 97.50 11.25

" Control rating (%) ; 0 = no weed control, 100 = complete weed destruction

DAA = days after application



A15197 16 Effect of pre-emergence herbicides on weed control at 60 days after application in

early raining season.

52

60 DAA Herbicide
Rate y
Treatment Efficiency
(gai/rai)  Broadleaves Grasses Sedges
(%)

1. alachlor 240 31.25 23.75 50.00 5.00
2. alachlor 480 50.00 33.75 52.50 8.75
3. alachlor 960 58.75 70.00 98.75 30.00
4. atrazine 400 41.25 13.75 50.00 5.00
5. atrazine 800 80.00 26.25 100.00 6.25
6. atrazine 1600 60.00 30.00 75.00 22.50
7. pendimethalin 200 43.75 66.25 97.50 7.50
8. pendimethalin 400 53.75 85.75 94.25 33.75
9. pendimethalin 800 70.75 87.00 96.25 55.00
10. hoe weeding - 100.00 100.00 100.00 100.00
11. untreated - 0.00 0.00 0.00 0.00

" Control rating (%) ; 0 = no weed control, 100 = complete weed destruction

DAA = days after application
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519 17 Phytotoxicity of pre-emergence herbicides on physic nut in early raining season.
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Rate Toxicity to Physic nut " (%)
Treatment
(g ai/rai) 15 DAA 30 DAA 60 DAA
1. alachlor 240 13.75 1.25 0.00
2. alachlor 480 37.50 1.75 0.00
3. alachlor 960 22.50 2.50 0.00
4. atrazine 400 40.00 23.75 0.00
5. atrazine 800 42.50 20.25 0.00
6. atrazine 1600 72.50 43.75 0.00
7. pendimethalin 200 32.50 1.00 0.00
8. pendimethalin 400 50.00 5.50 0.00
9. pendimethalin 800 73.75 10.00 0.00
10. hoe weeding - 0.00 0.00 0.00
11. untreated - 0.00 0.00 0.00

v Toxicity rating (%) ; 0 = non toxic, 100 = complete crop destruction

DAA = days after application
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A15197 18 Effect of pre-emergence herbicides on weed dry weight (g/mz) at 60 days after

application in early raining season.

Weed dry weight
Rate Total dry weight
Treatment Broadleaves Grasses Sedges )
(g ai/rai) (g/m")
(g/m") (g/m") (¢/m")
1. alachlor 240 94.00 520.00 abc" 0.00 614.00 ab
2. alachlor 480 44.00 674.00 ab 0.00 718.00 ab
3. alachlor 960 202.00 232.00 b-e 0.00 434.00 bc
4. atrazine 400 28.00 492.00 a-d 0.00 520.00 abc
5. atrazine 800 14.00 783.00 a 0.00 797.00 ab
6. atrazine 1600 8.00 406.00 a-e 0.00 414.00 bc
7. pendimethalin 200 256.00 172.00 cde 0.00 428.00 bc
8. pendimethalin 400 244.00 140.00 cde 6.00 390.00 bce
9. pendimethalin 800 194.00 50.00 de 4.00 248.00 be
10. hoe weeding - 228.00 0.00 e 0.00 0.00 c
11. untreated - 184.52 856.00 a 0.00 1040.48 a
F-test ns ok ns ok
LSD,,, - 114.05 - 137.35
C.V (%) 121.16 59.67 485.63 55.46

" Means within the same column followed by the same letters are not significantly different by LSD

** = gignificant at 99% ns = non-significant



58

1.1.4 Fanaaydnszezina 60 Ju nasnumshsaiynredugaru

v
a A

oy o Y 9 1o 1 Y 1o o v o A 9
umummﬂﬂﬂimmm@luﬁyjm WU ﬁuﬁyjﬂ’]‘ﬂﬂﬂ’]ﬁﬂ’](ﬂﬂjsﬁwsﬁiﬂﬂﬁl%

@

9 ]
15991UAY (hoe weeding) HilmiinunaTassawuniiga M1 487.88 NTUABAY 5998911 AD

]
To A4 [

Y [
winuielaesamvesduayfiniins l4a13819a 3wl y pendimethalin 1A51 200 1ag 800

A

ﬂ%’umsa@ﬂqw?@ie”lﬁ' a3tSa St alachlor M8A31 240 ﬂ%’umsa@ﬂfm%{@i@llﬁ 135199
S pendimethalin 75a51 400 nSua1eENgNAels A3FITATHMY alachlor AEATT 960
waz 480 nSuaseengninels uazassaSuity atrazine 716A31 400 nfudsORNgNTAE 13
Fa'liuanaafiunadda Sauiifu 202.00 19425 15925 149.25 140.00 103.50 az 90.00
nfuApdAY MwdAL tay uymummqTﬂﬂsaumamuaummmﬂ%mimﬂmwm atrazine

9031 1600 LAz 800 ﬂillﬁ"lii’)i’)ﬂi]ﬂ‘ﬁﬁ’t’)lli IAUMNY 72.25 11ag 72.00 ﬂill@ﬂﬁl.! mumuﬁ‘u

d

ai 11 esfsaSaity (untreated) uumummﬂﬂﬂnmmmuaﬁ AndooNga Ao 56.75 N3N

Aod (3R 19)

Y
o Y Y 1 J Y 1

o o o A o v w 9y
WIMTNUNAYDITINANAYAT WU AUAANTNIHIIAT ﬁﬂﬂﬁlhmwmﬂu

J o 9 { Vo o Y}
(hoe Weedmg) H'IWUﬂLLWQGU’ENi'IﬂEJ'Iﬂﬁ’q@ INNY 34.88 ﬂill@]'f]@]u ERNGNEVA ﬂ'ﬁ] Ll'l’l’T‘LlﬂLWi\‘]

vossnduaymiiims1FmssiiaTuity alachlor 16a31 240 nSueseengnide’ls msiia

[

A o o = 1 o o {

'J“l)'ﬁ‘]f pendimethalin N9AT1 200 Lag 800 ﬂ'ﬁﬂJﬁﬁﬂ@ﬂﬂWﬁ@]ﬂl‘li ﬁﬁﬂﬁ]ﬂ’)‘vﬁ% alachlor 9
< ' o v w . . { o [

9931 960 L 480 ﬂﬁilﬁﬁﬂ@ﬂi]ﬂ‘ﬁﬁﬂlli ﬁﬁﬂﬁ]ﬂ’)‘]fﬁ% pendimethalin N9A31 400 NTUANT

< 1 o v . { o [ = 1
’E’J’E]ﬂt]‘ﬂ‘ﬁ@]’ﬂhlﬁ Hase1Ind ﬂ']“b’ﬁ‘]f atrazine 19751 400 800 LA 1600 ﬂ‘iiJﬁﬁfJ’E)ﬂi]‘Vl‘ﬁ@]@hlﬁ

a 1

GN”lmmnmmume AUNMINY 23.00 21.50 19.00 18.00 17.00 17.00 16.00 12.75 L@

[} 1 9 o w 1 9 1o d‘ 19 ¥ o v o A = g’ [} 9
11.75 NTUADAU ANAIAY ﬁ"lluﬁuﬁuﬂTﬂUlﬂisﬁﬁWiﬂWﬂﬂ’J%W% (untreated) NUIHUNLVTIVDY

y To 9 A A o "9 ~
INAUTYAIUDINGA AD 10.75 NTUABDAY (MINN 19)

Y 1o o

oy o 4 o ' Y 1o Aa o w A Y
HIMUDUVIVDINAUTYAT WU ﬂ‘lJﬁ‘iJﬁWliJﬂﬁm%m%wﬂﬂﬂhmwmﬂu
9

9 =~

Y
(hoe weeding) W11 M1TiALR VRIS A UNIANGA 1M1V 248.25 ASUADAY 5098931 fiD vimiin

a

ursvesdduadrniinis1da1stvaTuiey pendimethalin 1A 200 Haz 800 NSuaITOON

[

4 H 4
gniaols  a13M9aT¥NY alachlor N19AI1240 NIuEITEENgNTAD LT @1sHIIATFNY
' P ]
pendimethalin 19751 400 nfua1sENgNFAD 1S @13/19A BN alachlor NOAT 960 NTUATS

4 H 4
E]’E'Jﬂi]‘ﬂ‘ﬁ@]ﬁ]uli ’ﬁ?iﬂﬁ]ﬂ?‘]ﬁﬁ“ﬁ atrazine IGGER 400 ﬂiiJﬁ"liE]fJﬂi]Wﬁﬂﬂuli LLﬁ%’(ffﬁﬂ?%ﬂ’Jﬂfﬁ%

a 1

alachlor 16731 480 ﬂiumiaaﬂqwﬁm”li Faliuananasuniedda ety 113.50 111.50



59

86.25 79.50 68.75 51.00 uaz 48.00 nFuApdU awd Ay uazihminuiavesddudys Il

v o A

{ d’l 1 8 1 1 o
ﬂﬁi%ﬁTﬁﬂW%ﬂ’J%W“ﬁ atrazine 10A31 1600 LA 800 ﬂﬂJﬁﬁ’é)fJﬂi]‘ﬂ‘ﬁﬁthlﬁ Gd]f\ivlilllﬂﬂﬁ%‘iﬂu

aa A !

NNEDA TANNINY 41.50 wag 39.75 niuaedu muawy aauduayain luldeasiva o

Ao o v o ¥ 1o ¥ A A o 1Y ~
(untreated) UHIHUNLHEIVDINAUTUATUDING A AD 30.50 NTUADAU (AT NN 19)

U L)

9
[} 9 1

o Y 1o 4 9 o A o v o A 9
umummwaﬂuwuﬁy‘m WU ﬂua’ll“ﬂ'lﬂuﬂ']iﬂTﬂﬂ?%W%Iﬂﬂi“ﬁllﬁﬂﬁTUﬂu

(% 1

9 v 9
(hoe weeding) Himinuiaveslumniiga 1iv 204.75 nSuaedy 5898901 Ao WK

'
' v o A 4

voluduatjirnting 1gasiiadasne pendimethalin N9A31 200 1Az 800 NSUITOONYNG

1 4
an'ls @13i19a I alachlor NBAT1 960 NTUTOONYNFAD 15 153199 YWY pendimethalin

v 4
o v o A

M10A51 400 NTUA1T00NYNTAD 15 A13R 1A I¥NY alachlor NOAT1 240 LAz 480 NTUAITOON
4 Y 4

gniae s uaz a3t 19a Ty atrazine N0AT1 400 NUAITPENNTAL 15 Fe liuanA1siUNIg

i\ % QU \

88 UAUNINY 67.00 63.75 53.25 52.75 50.00 38.50 LA 23.00 NSUADAY AIUAINY LAY

k)]

g‘ o Y 9 1o Aa 9y o v o A . A o o
LlTViuﬂl,mwm1Uﬁuﬁyjﬂ1ﬂuﬂ1ﬂ“}5ﬁﬁﬂWWJ"H‘W"H atrazine N9M31 800 LAY 1600 NTUHT

¢ IS 1 % 3 1

a0 = ] 1 @ aa Y o w 1
E]'f]ﬂi]'ﬂ‘ﬁ@]@lli Gdﬁﬁhlﬂllﬁﬂ@'mﬂuvn\?ﬁﬂﬂ UAUNINDY 19.50 18 19.00 NTUADAU ANATAL TIU

Y
@ Y

Auain lildarssriadsiey (untreated)  Tiimiinudsvesluduaijdrfosiga Ae 15.50

[ 1 Y {
ATUABAY (M15197 19)

1ANTNAADY WU M5 1Fa15A19ATSNY pendimethalin daNaRMITAE AN

=

Y v
wninuiuesduaydiosiga Taetiiimiinuia Tagsauuesdueija 149.25-202.00 n5u

Y o v o A

H Y
@lﬁ)@al}u Tuvaenms 1sa1sM9AIBNWY alachlor 11ag  atrazine ﬁ\?Wﬁﬂﬂﬂﬁﬁ’f%ﬁNﬁW‘l’iﬁﬂLlﬁ\‘]

1 Y
< o =

1o { 1 o o 1 < 1
Tagsamvesaydrnunndr Fadiimiiniiies 72.00-159.25 nFuaedu o1udumsizan msld

o A

15519939 pendimethalin H1lsz@nTamlunmsarvauisisionuuninassivaiasne
a tﬂ' d! v A d‘ QaJJ 1 1 9 1 Yo A A d?
HAdY 9 FIm v s luszezamdunluraugaiudinaliisnrinisyu

(Y] 9 <3 ) vy Y 1o 1 1 @ a a = 1 ] v A
naulasaas hldduaydgounaudailosemsnia@uTa dawudn msdamsiviyTag

@ o Jd o [ Il 4
T#useuau  (hoe  weeding) Insaruauisiiann q 3 dula dlddsiy ldausadu

v o 9

9
pisTuiudua 1diu denaldduaydriimsazamiminudalaosauda 487.88 niude

U

1
S a A

9 = 1 £ Y o v o A . . £ o A
AU ClNll"Iﬂﬂ’JTﬂ'iQsU@QﬂTﬁi“ﬁﬁTiﬂﬁ]ﬂ’J%"W%’ pendimethalin "]NN‘]Ji%ﬁVI‘ﬁﬂTWﬂTiﬂ’J‘]Jﬂ‘NTJGBWGH
k4 A 3 dyd Y o v o A 1 =)
"l,ﬂfJ']'JlHu‘V]q@ TNHL‘IJHL'Wi"ISGlLlﬂ']ﬁ‘V]ﬂﬁi’)ﬂﬂ"l'icl,“lfﬁ”lﬁﬂ”lﬁ]ﬂflﬂf‘l/‘l%ﬂi%tﬂ‘ﬂﬂﬂuﬂﬂﬂ ITY
v A Y A = 1o 1
53ﬂ%t?ﬁ?ﬂ?iﬂ?ﬂﬂﬂfc]&l}"w%nﬂﬂﬂiglﬂm 1-1.5 19U "]N‘Vf1ﬂﬁll_uﬂ”lﬁﬁﬂiﬂ“'llfﬂﬂ"l]lnﬂﬂi\ﬁ/‘!ﬂﬂﬂ

dil ~ vy a 1 = 1 Yo A 4?} [ 10 PR
ﬂquwuﬂiﬂEli’f]ﬂulﬂLi'Jﬂ'lﬁlclu“]f’NL’)ﬁ'l 1-1.5 10U i]%’(?f\iNaiﬂﬁ%w%mullﬂlﬂﬂluﬁu@f‘lﬂuﬂleI'lﬂ



60

1o

d! 9 [ v Aa 1 9 o v o A 1 d’d =
FITDAANDINY TIAN (2525) 5181UN ﬂ’]'icl‘]fff'lﬁﬂ'ﬁ]ﬂ'J"IfWGKLL‘U'Uﬂ@u@@ﬂclUﬁUﬂ']ﬂiJfﬂﬁj 13

£

o A Y2 3 L 4 A
ﬁ'laJ'l'iﬂﬂ'JUﬂiJ']"IfW"Ifhlﬂﬂ\i 80 Lﬂﬂi!%u%ellﬂqwu‘ﬂ lﬂuigﬂgna'ﬁ’nl REE )

M3197 19 Effect of pre-emergence herbicides on dry weight of each physic nut part at 60 days

after application in early raining season.

Physic nut dry weight
Rate Total dry weight
Treatment Root Stem Leaf
(g ai/rai) (g/plant)
(g/plant) (g/plant) (g/plant)
1. alachlor 240 23.00 b" 86.25 bed 50.00 bed 159.25 be
2. alachlor 480 17.00 bc 48.00 bcd  38.50 bed 103.50 bc
3. alachlor 960 18.00 bc 68.75 bed 53.25 bed 140.00 be
4. atrazine 400 16.00 bc 51.00 bed 23.00 bed 90.00 bc
5. atrazine 800 12.75 bc 39.75 d 19.50 cd 72.00 ¢
6. atrazine 1600 11.75 bc 41.50 cd 19.00 cd 72.25 ¢
7. pendimethalin 200 21.50 bc  113.50 b 67.00 b 202.00 b

8. pendimethalin 400 17.00 bc 79.50 bed  52.75 bed 149.25 be

9. pendimethalin 800 19.00 bc  111.50 bc 63.75 bc 19425 b

10. hoe weeding - 3488 a 248.25 a 204.75 a 487.88 a

11. untreated - 10.75 ¢ 30.50 d 15.50 d 56.75 ¢
F-test o *% *% *%
LSD,,, 11.39 71.39 45.19 120.14
C.V (%) 31.95 43.97 42.09 39.35

" Means within the same column followed by the same letters are not significantly different by LSD

** = gignificant at 99%
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A1519% 20 Effect of pre-emergence herbicides on weed control at 15 days after application in

late raining season.
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15 DAA Herbicide
Rate y
Treatment Efficiency
(gai/rai)  Broadleaves Grasses Sedges

(%)
1. alachlor 240 91.75 83.75 97.00 72.50
2. alachlor 480 88.75 89.75 95.25 73.75
3. alachlor 960 91.75 89.50 97.50 78.75
4. atrazine 400 89.25 81.25 98.25 68.75
5. atrazine 800 95.00 85.00 96.25 76.25
6. atrazine 1600 94.25 90.75  100.00 85.00
7. pendimethalin 200 91.75 85.00 98.75 75.00
8. pendimethalin 400 92.50 90.00 98.75 81.25
9. pendimethalin 800 95.00 96.00 97.75 88.75
10. hoe weeding - 100.00 100.00 100.00 100.00
11. untreated - 86.25 75.00 96.25 57.50

" Control rating (%) ; 0 = no weed control, 100 = complete weed destruction

DAA = days after application



@15197 21 Effect of pre-emergence herbicides on weed control at 30 days after application in

late raining season.
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30 DAA Herbicide
Rate y
Treatment Efficiency
(gai/rai)  Broadleaves Grasses Sedges

(%)
1. alachlor 240 87.50 68.75 98.75 55.00
2. alachlor 480 85.00 67.50 95.00 47.50
3. alachlor 960 86.25 73.75 100.00 60.00
4. atrazine 400 90.00 73.75 92.50 56.25
5. atrazine 800 86.25 61.25 97.50 45.00
6. atrazine 1600 93.75 82.50 98.75 75.00
7. pendimethalin 200 83.75 81.25 96.25 61.25
8. pendimethalin 400 85.00 86.25 98.75 67.50
9. pendimethalin 800 91.25 90.00 96.25 77.50
10. hoe weeding - 100.00 100.00 100.00 100.00
11. untreated - 78.75 55.00 87.50 21.25

" Control rating (%) ; 0 = no weed control, 100 = complete weed destruction

DAA = days after application



A15197 22 Effect of pre-emergence herbicides on weed control at 60 days after application in

late raining season.
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60 DAA Herbicide
Rate y
Treatment Efficiency
(gai/rai)  Broadleaves Grasses Sedges

(%)
1. alachlor 240 0.00 0.00 0.00 0.00
2. alachlor 480 0.00 0.00 0.00 0.00
3. alachlor 960 36.75 15.00 50.00 1.75
4. atrazine 400 33.75 20.00 50.00 3.75
5. atrazine 800 43.75 10.00 50.00 3.75
6. atrazine 1600 57.50 32.50 70.00 10.00
7. pendimethalin 200 0.00 0.00 0.00 0.00
8. pendimethalin 400 21.25 5.00 25.00 1.25
9. pendimethalin 800 56.25 67.00 87.50 10.75
10. hoe weeding - 100.00 100.00  100.00 100.00
11. untreated - 0.00 0.00 0.00 0.00

" Control rating (%) ; 0 = no weed control, 100 = complete weed destruction

DAA = days after application
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13197 23 Phytotoxicity of pre-emergence herbicides on physic nut in late raining season.

Rate Toxicity to Physic nut " (%)
Treatment
(g ai/rai) 15 DAA 30 DAA 60 DAA
1. alachlor 240 2.50 0.00 0.00
2. alachlor 480 3.75 0.00 0.00
3. alachlor 960 8.75 2.50 0.00
4. atrazine 400 15.00 1.25 0.00
5. atrazine 800 36.25 2.50 0.00
6. atrazine 1600 67.50 18.75 0.00
7. pendimethalin 200 1.25 1.25 0.00
8. pendimethalin 400 5.00 1.25 0.00
9. pendimethalin 800 12.50 2.50 0.00
10. hoe weeding - 0.00 0.00 0.00
11. untreated - 0.00 0.00 0.00

v Toxicity rating (%) ; 0 = non toxic, 100 = complete crop destruction

DAA = days after application
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A15197 24 Effect of pre-emergence herbicides on weed dry weight (g/mz) at 60 days after

application in late raining season.

Weed dry weight
Rate Total dry weight
Treatment Broadleaves Grasses Sedges )
(g ai/rai) ) , , (g/m’)
(g/m’) (g/m’) (g/m’)

1. alachlor 240 96.00 b’ 482.00 ab 0.00 b 578.00 a
2. alachlor 480 112.00 b  614.00 ab 0.00 b 726.00 a
3. alachlor 960 64.00 bcd 476.00 ab 0.00 b 540.00 a
4. atrazine 400 16.00 cd 456.00 ab 0.00 b 472.00 a
5. atrazine 800 0.00 d 774.00 a 0.00 b 774.00 a
6. atrazine 1600 4.00 d  504.00 ab 0.00 b 508.00 a
7. pendimethalin 200 92.00 b  684.00 a 0.00 b 776.00 a
8. pendimethalin 400 84.00 bc 548.00 ab 0.00 b 632.00 a
9. pendimethalin 800 108.00 b  392.00 abc 8.00 b 508.00 a
10. hoe weeding - 1.00 d 3.00 c 33.00 a 37.00 b
11. untreated - 202.00 a 234.00 ¢ 0.00 b 436.00 a

F_test ksk kok kok kok

LSD,,, 18.99 107.99 5.02 95.34

C.V (%) 55.18 47.29 277.31 36.03

" Means within the same column followed by the same letters are not significantly different by LSD

** = gignificant at 99%
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A15197 25 Effect of pre-emergence herbicides on dry weight of each physic nut part at 60 days

after application in late raining season.

Physic nut dry weight
Rate Total dry weight
Treatment Root Stem Leaf
(g ai/rai) (g/plant)
(g/plant) (g/plant) (g/plant)
1. alachlor 240 9.50 bed” 22.00 b 13.00 bc 44.50 bce
2. alachlor 480 6.38 cde 11.00 b 7.00 be 24.38 bce
3. alachlor 960 5.00 de 8.00 b 6.50 be 19.50 bce
4. atrazine 400 8.50 cd 16.00 b 13.00 bc 37.50 bc
5. atrazine 800 5.50 de 10.13 b 8.88 bc 24.50 be
6. atrazine 1600 225 e 413 b 2.50 ¢ 8.88 ¢
7. pendimethalin 200 11.50 be 21.50 b 18.00 b 51.00 b
8. pendimethalin 400 938 bed 1750 b 14.00 bc 40.88 bc
9. pendimethalin 800 14.50 ab 16.00 b 14.00 bc 44.50 bc
10. hoe weeding - 18.50 a 45.00 a 48.50 a 112.00 a
11. untreated - 5.25 de 12.50 b 9.00 bc 26.75 be
F-test *x *% *% *%
LSD,,, 5.82 55.05 14.28 36.53
C.V (%) 34.18 17.89 52.33 47.57

" Means within the same column followed by the same letters are not significantly different by LSD

** = gignificant at 99%



72

9 o v v A ' A 10
1.3 M3lgansmaaisnslszsinnneudan (pre-emergence) Ntnanzanluaija

=KX K =)

mstaenldmssiiairiivlszinnnousen (pre-emergence) A13A1H19D4 Nlgn wiia

v o A =

HAZOATIVDITITATATFNY LA AN INUIAAOUFNNTNT IFasidaiyiles Fiaoandoany
) Y
Tickes and Kerns (1996) 31891111 flademsindeudnevesanstianisiyluduiuediu ns

a

o a ' Ia 1 $ [
AAFUUDIAU NITYNYDYTRY Tﬂﬂuﬁm@ﬂuamauw%ﬂu i?ilﬁ\iﬂ"lﬁi&ﬁﬂ@@?ﬂ"lﬁ “dl);\ﬁjfl]‘ﬂﬂ
9
L‘ViﬁTf!%8@'\1Waﬁ@ﬂi%ﬁﬂ‘ﬁﬂTWﬁluﬂTﬁﬂ'Jllﬂll'aJJG]fﬁGIf 93381 (2529) 181U ANUAINUUD
492/ LY [ A 9 a a v ] B 1 U @ 1 A (aaa
ametryne YH9gNY 9n31N 1Y FUAVOIAU LAz TTeZIAHAIRANY mtmazﬂﬂ%mwﬂgﬂim

v
1 v a =

% @ 4 1 a a
gunusaonu uaglu W.A. 2534 gUATT llﬁglj 51991471 AUNNUSvIuAuMieInay

=l

a Jd o o A 9 o v o A = I YA =
aunIdiagal msnaeudisvesmisiidaisisaziuin iuauvqlalinisgade
a A o v w A a 3’ Ja [ =2 o v o A
Uszanimmlumsmdaisnsuazinamsazanluilday vazensimsgagaaisiida dsne
Tagauiinaneilszaninmlumsniuquisiadie Tasarsiivaisisngngadauindealdlu
@ =< v A 9 = 1 Y o v o A . . .
8A3 199999z a TR IUguITAY Idwad 1wy M5 15a15819a WY atrazine 1Az siamzine
v A 4 Y 1o A 4 Y = < 9 1 3 1 o w
aunsamuguiriewinlunii 1dani1iaiswinasavgiisuanioomniiu dauassiia
o A . a = Yy A ' 1 = A 9 A s
Jwi% atrazine gnAugadalaviosnge uagnilanilassuaziimsndeudeuniga (saugns,
2534) 151 msgndna Tnanazdwnaes lugaegqluldng Feegluanimermauddinald
msndatsiylszianneuden aallsz@nTAInas (Boerboom, 2002) 911ANITNABDI WU
Y o v w A . . 09.1} = a A o A A
M3 14¥a13719a TNy pendimethalin 1149 2 99 VilszanTnmlumsaiuguisiyneIIuIULas
a v A YA d' =\ [ ] o v w A A
auaulsnaisiy 188 (m3199 16 uaz 22) uaziinansznunasnnnuassvaisiy Ao
a a g’ @ Y 9 1o 9 d' d’ =) = @ 0o v o A
MINaNY tazmsazauiminuivesauayimusengaiionleumeunumsniadsny
. ! Y o v o A 1 o A Yy
alachlor 1182 atrazine 1AM IFa 13819 s TZIANABUIONTIWTDAILANITNY 105 U
v v 4
srezal 1-1.5 10U 111U M3 15a15M9a3¥NY pendimethalin 19A31 400 ASUENT0ONYNT
1 L=} d‘ tﬂ' = a a 1 1 [ 9 o w (% A
Ao 15 Uanurizduiiga iesaniidszaninm lunanarsnumsldarsdivaisisy
. . Ao o = &g @ A o & Y o w
pendimethalin N16A31 800 nSua1s0ENgNIa0 15 Fuiludasigenga auiumsldarsiida
- 1 d‘ 1o 09/' = o v o A
J¥Nr5219NNoUION (pre-emergence) Mnuzanlumsilgnaiiania 2 g9 As asmvaIsny

H 4
pendimethalin N9A51 400 NSUA1IPONYNTAD 15



73

2. MIANTHANILONTIVRINIMIAI¥NTU52ANTA 300 (post-emergence)

Anp1dseansana1snsal syl einnyda9en (post-emergence) 3 ¥iia 1ALA
glyphosate paraquat 118 2,4-D Fiaaz 3 8a31 A9 A3 AN UeesAs LI S5 M 1as 2
MYDI9NI UL 14é’fﬂil”mﬁzuﬁwmiﬂ5zxﬁuﬂszt‘?w%mwmimmu’hﬁ% uazanuniluiiy
7 14082 21 Ju wdaiuasiiasyity dewtiniswuas wui vinaulamaasadl
Usinarisitslunaufeoniniadngh 60-80 nlefidudiiuaulng sesaanie Jiialuni

1 v A J a 9
AN NANINUUT U0
Aa a o v o A @ 1 9
2.1 Uszanimuasiindsiyilszinnnaceen (post-emergence) ¥ 179U
v A 1 9
2.1.1 MIAIVAUTFNEBNAUGAHY

msmuguisiylaesaulurisdugeduiszes 7 Tu naswudrstiia iy

o v w a A @ 1 4
153 IBNY glyphosate 1A% paraquat HilszANTAIMNITAILALTTNY TAgsweglunaa

=

Ao oA - o A 9 s
ﬂﬁﬂ’)‘]JﬂiJ“Vlﬂ 19 65.00-90.50 L‘].]@i!ﬁ]ﬂl@l LLﬁ%ﬂWﬁﬂ’JUﬂ‘JJTD’WGb'Gl‘Uﬂ’JN 1ULLﬂ1J UAZINANN Y

g}

a A [ 1 I 3 Jd 1 o v w
ﬂizﬁﬂ‘ﬁﬂMﬂﬁﬂ)UﬂMﬂgh%N 75.00-100.00 11051516 ﬁ')u’d’]iﬂ’l’ﬂﬂ')“lfﬁﬂf 2,4-D

Aa A [ J 3 s A
Uszansnmmmaniuguiriy Tassautioeiiiog 33.75-41.25 nlosidud 1ilesnnuiasnaan il
v A J Y = S I S = o v o A I o v o A A
YWY INANYININDI 80 1WoSIFUA BIA1TAVATFNY 2,4-D Wuasnadsnslsznnaon
0 o A v A = g o q Y= a A °
Vl'la'lfJ'JGIfWGIfSlUﬂ'J']\T!Lagﬂﬂ‘U"NGIfuﬂ %QHJuﬁ']!ﬁﬁ!‘ﬂﬁlﬁlﬁllﬂﬁgﬁ'ﬂ‘ﬁﬂ']Wﬂ'lﬁﬂ'J‘UﬂiJIﬂﬂﬁ'Jllﬁ'l

A A =) ) % o v v A A a A A [ % [ 1
Tlf‘!ﬂm’ﬂl‘ﬂiﬂllmfJ‘LIﬂ‘]Jﬁ”Iiﬂﬁ]ﬂ’J‘IﬁN‘Ifﬂﬂ 2 FUA (ANTNN 26) UASINDTZILLIAT 14 IUNRAINY

v

9
asimdadyie Uszaniammsaruguisislagsivvesarsiidaiynesne 3 viia i

]
v A A

Aa a ~ < 9 A v A (] =1 tg A
Useanininanauieuantioy 1IN ITNFUINEIUTNITIONVUNILNUNIFNSNAY

[ Y v o v w A Y A 1 4‘ [ 1 o w o A 9 @
msmaﬂmumsmmmwﬂﬂum (191N 27) UUNDNAINUFITNIVAIFNBLAD 21 U

v o A A

P2 I
WU @13819A 3N glyphosate LAY paraquat NOAT1 680 LAY 360 NTUAITPBNENTAB 1T F9

~ =

I [ Aa A v A AaaA = v A YR
iWudangengaidszansamlumsauquisisdngs FenruguivieTassulane 81.25-

- 4 o A Y 4 Y

88.75 Lﬂ@ﬁ!cﬁu@ !,mzﬂﬁﬂ’;ﬂﬂﬂ’;ﬂfW%ﬂi&ﬂVﬂUﬂ’JN GlflJl,!,ﬂU UL IANN ﬁ"lll’liﬂﬂ:]ﬂﬂll]lﬂﬂ
1 ] S 4 ~ A o v o A I

E]gel,uﬂm 85.50-100.00 Lﬂ@imfu@] (ﬁ’lﬁ’l\icﬂ 28) IBNINT1TNIIAVIYN Y glyphosate Lﬂuﬁ’li
o ¥ v A o A o A 9 Yy A Y Yy AA &L
ﬂ’li]ﬂ')ﬂfW“]ﬁ]’lW')ﬂth!ﬁﬂﬂvna1ﬂ L!aglﬂa’t’]ufl’]f]ulﬂﬂeluW"]fﬂ’lflcl,ﬁﬁﬂ’lWLl')ﬂa@iJVlNﬂ'J’liJ“]fuqq
' Y & ¥ o v o A Y A 3 o = Y A o g Ya
ﬁ\iWaﬁh’iﬂ'ﬁlﬂa@ufﬂU"U’ﬂQﬁ'liﬂ'mﬂ:)"]fw(’]fﬂ']ﬂcluWUW%33@lijlla$ﬂjﬂQ3181u@UWGD' VnclﬁjJ

Uszansnmmmanruguisiangelureduggri



A15197 26 Effect of post-emergence herbicides on weed control at 7 days after application in

early raining season.

74

7 DAA Herbicide
Rate y
Treatment Efficiency
(gai/rai)  Broadleaves Grasses Sedges

(%)
1. glyphosate 170 90.00 75.00  100.00 65.00
2. glyphosate 340 93.75 77.50  100.00 71.25
3. glyphosate 680 96.00 86.50  100.00 82.50
4. paraquat 90 95.25 87.25  100.00 82.50
5. paraquat 180 97.00 88.00  100.00 85.00
6. paraquat 360 99.00 91.50  100.00 90.50
7.2,4-D 130 93.75 52.50  100.00 41.25
8.2,4-D 260 95.00 40.00 98.75 33.75
9.2,4-D 520 98.75 40.00  100.00 38.75
10. hoe weeding - 100.00 100.00  100.00 100.00
11. untreated - 0.00 0.00 0.25 0.00

" Control rating (%) ; 0 = no weed control, 100 = complete weed destruction

DAA = days after application
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A15197 27 Effect of post-emergence herbicides on weed control at 14 days after application in

early raining season.

14 DAA Herbicide
Rate y
Treatment Efficiency
(gai/rai)  Broadleaves Grasses Sedges
(%)

1. glyphosate 170 88.00 65.75 100.00 53.75
2. glyphosate 340 91.50 71.25 99.75 62.50
3. glyphosate 680 95.00 78.75 100.00 73.75
4. paraquat 90 88.50 90.25 100.00 78.75
5. paraquat 180 98.25 89.25 100.00 87.50
6. paraquat 360 99.50 94.25 100.00 93.75
7.2,4-D 130 77.50 38.75 96.25 12.50
8.2,4-D 260 82.50 36.25 97.50 16.25
9.2,4-D 520 91.25 32.50  100.00 23.75
10. hoe weeding - 96.50 94.75  100.00 91.25
11. untreated - 0.00 0.00 0.00 0.00

" Control rating (%) ; 0 = no weed control, 100 = complete weed destruction

DAA = days after application
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A15197 28 Effect of post-emergence herbicides on weed control at 21 days after application in

early raining season.

21 DAA Herbicide
Rate y
Treatment Efficiency
(gai/rai)  Broadleaves Grasses Sedges

(%)
1. glyphosate 170 81.25 68.75 100.00 52.50
2. glyphosate 340 91.25 73.75 100.00 65.00
3. glyphosate 680 95.75 85.50  100.00 81.25
4. paraquat 90 80.00 76.25 100.00 56.25
5. paraquat 180 90.00 80.00 100.00 70.00
6. paraquat 360 97.25 91.50 100.00 88.75
7.2,4-D 130 0.00 0.00 0.00 0.00
8.2,4-D 260 46.50 4.50 50.00 1.00
9.2,4-D 520 92.50 13.75 100.00 6.25
10. hoe weeding - 85.00 72.50  100.00 57.50
11. untreated - 0.00 0.00 0.00 0.00

" Control rating (%) ; 0 = no weed control, 100 = complete weed destruction

DAA = days after application
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A15191 29 Phytotoxicity of post-emergence herbicides on physic nut in early raining season.

78

Rate Toxicity to Physic nut " (%)
Treatment
(g ai/rai) 15 DAA 30 DAA 60 DAA
1. glyphosate 170 8.75 0.00 0.00
2. glyphosate 340 13.75 0.00 0.00
3. glyphosate 680 22.50 3.75 0.00
4. paraquat 90 56.25 1.25 0.00
5. paraquat 180 61.25 7.50 0.00
6. paraquat 360 65.00 8.75 0.00
7.2,4-D 130 31.25 2.50 0.00
8.2,4-D 260 40.00 2.50 0.00
9.24-D 520 42.50 7.50 0.00
10. hoe weeding - 0.00 0.00 0.00
11. untreated - 0.00 0.00 0.00

v Toxicity rating (%) ; 0 = non toxic, 100 = complete crop destruction

DAA = days after application
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A15197 30 Effect of post-emergence herbicides on weed dry weight (g/mz) at 30 days after

application in early raining season.

Weed dry weight
Rate Total dry weight
Treatment Broadleaves Grasses Sedges )
(g ai/rai) (g/m)
(g/m") (g/m") (¢/m")
1. glyphosate 170 12.00 b”  156.00 abc 26.00 194.00 abc
2. glyphosate 340 42.00 b 36.00 ¢ 0.00 78.00 ¢
3. glyphosate 680 24.00 b 26.00 ¢ 0.00 50.00 c
4. paraquat 90 76.00 ab  240.00 abc 0.00 316.00 abc
5. paraquat 180 28.00 b 138.00 abc 0.00 166.00 bc
6. paraquat 360 2.00 b 88.00 bc 0.00 90.00 c
7.2,4-D 130 18.00 b  434.00 abc 0.00 452.00 ab
8.2,4-D 260 24.00 b  442.00 ab 0.00 466.00 ab
9.2,4-D 520 16.00 b  494.00 a 0.00 510.00 a
10. hoe weeding - 30.00 b 142.00 abc 0.00 172.00 bc
11. untreated - 134.00 a 342.00 abc 0.00 476.00 ab
F-test *x ok ns ok
LSD,,, 20.73 90.04 - 82.34
C.V (%) 115.51 80.28 663.33 62.73

" Means within the same column followed by the same letters are not significantly different by LSD

** = gignificant at 99% ns = non-significant
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@15199 31 Effect of post-emergence herbicides on dry weight of each physic nut part at 30 days

after application in early raining season.

Physic nut dry weight
Rate Total dry weight
Treatment Root Stem Leaf
(g ai/rai) (g/plant)
(g/plant) (g/plant) (g/plant)
1. glyphosate 170 14.50 32.75 25.75 73.00
2. glyphosate 340 18.50 27.00 19.50 65.00
3. glyphosate 680 19.50 28.00 21.50 69.00
4. paraquat 90 11.00 21.00 15.75 47.75
5. paraquat 180 17.00 21.75 18.25 57.00
6. paraquat 360 14.75 18.25 11.00 44.00
7.2,4-D 130 18.25 30.00 20.50 68.75
8.2,4-D 260 15.13 29.75 20.25 65.13
9.2,4-D 520 11.50 20.25 12.00 4375
10. hoe weeding - 15.50 28.00 29.25 72.75
11. untreated - 18.50 20.25 12.75 52.50
F-test ns” ns ns ns
C.V (%) 65.27 79.12 63.37 66.45

" Means within the same column followed by the same letters are not significantly different by LSD

ns = non-significant
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A15197 32 Effect of post-emergence herbicides on weed control at 7 days after application in

late raining season.

86

7 DAA Herbicide
Rate y
Treatment Efficiency
(gai/rai)  Broadleaves Grasses Sedges

(%)
1. glyphosate 170 92.50 70.00  95.00 57.50
2. glyphosate 340 93.75 86.25 100.00 80.00
3. glyphosate 680 98.75 93.75 100.00 92.50
4. paraquat 90 95.50 85.00  97.00 77.50
5. paraquat 180 94.50 89.25 97.50 83.75
6. paraquat 360 97.75 91.00 100.00 88.75
7.2,4-D 130 100.00 4.75 99.25 4.00
8.2,4-D 260 100.00 7.50 98.75 6.25
9.2,4-D 520 100.00 10.50 97.50 8.00
10. hoe weeding - 100.00 100.00  100.00 100.00
11. untreated - 0.00 0.00 0.00 0.00

" Control rating (%) ; 0 = no weed control, 100 = complete weed destruction

DAA = days after application
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A15197 33 Effect of post-emergence herbicides on weed control at 14 days after application in

late raining season.

14 DAA Herbicide
Rate y
Treatment Efficiency
(gai/rai)  Broadleaves Grasses Sedges

(%)
1. glyphosate 170 86.25 70.00 93.75 50.00
2. glyphosate 340 95.00 82.50  100.00 77.50
3. glyphosate 680 96.00 94.00  100.00 90.00
4. paraquat 90 85.00 68.75 97.50 51.25
5. paraquat 180 87.50 71.25 96.25 55.00
6. paraquat 360 90.00 80.00 97.50 67.50
7.2,4-D 130 100.00 2.75 99.50 2.25
8.2,4-D 260 100.00 4.75 100.00 4.75
9.2,4-D 520 100.00 8.00 97.50 5.50
10. hoe weeding - 88.75 71.25 92.50 52.50
11. untreated - 0.00 0.00 0.00 0.00

" Control rating (%) ; 0 = no weed control, 100 = complete weed destruction

DAA = days after application



A15197 34 Effect of post-emergence herbicides on weed control at 21 days after application in

late raining season.

88

21 DAA Herbicide
Rate y
Treatment Efficiency
(gai/rai)  Broadleaves Grasses Sedges
(%)

1. glyphosate 170 85.00 35.00 100.00 20.00
2. glyphosate 340 85.00 66.25 96.25 47.50
3. glyphosate 680 78.75 91.25 100.00 70.00
4. paraquat 90 61.25 48.75 100.00 10.00
5. paraquat 180 78.75 46.25 100.00 23.75
6. paraquat 360 83.75 51.25  100.00 35.00
7.2,4-D 130 0.00 0.00 0.00 0.00
8.2,4-D 260 25.00 0.75  25.00 0.75
9.2,4-D 520 25.00 1.25  25.00 1.25
10. hoe weeding - 80.00 51.25  93.75 25.00
11. untreated - 0.00 0.00 0.00 0.00

" Control rating (%) ; 0 = no weed control, 100 = complete weed destruction

DAA = days after application
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M13197 35 Phytotoxicity of post-emergence herbicides on physic nut in late raining season.

Rate Toxicity to Physic nut " (%)
Treatment
(g ai/rai) 7DAA 14 DAA 21 DAA
1. glyphosate 170 15.00 17.50 25.00
2. glyphosate 340 60.00 36.25 40.00
3. glyphosate 680 67.50 55.00 65.00
4. paraquat 90 72.50 77.50 50.00
5. paraquat 180 92.50 91.25 100.00
6. paraquat 360 96.25 100.00 100.00
7.2,4-D 130 25.00 65.00 85.00
8.2,4-D 260 77.50 75.00 97.50
9.2,4-D 520 88.75 85.00 95.00
10. hoe weeding - 0.00 0.00 0.00
11. untreated - 0.00 0.00 0.00

v Toxicity rating (%) ; 0 = non toxic, 100 = complete crop destruction

DAA = days after application
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A15197 36 Effect of post-emergence herbicides on weed dry weight (g/mz) at 30 days after

application in late raining season.

Weed dry weight
Rate Total dry weight
Treatment Broadleaves Grasses Sedges )
(g ai/rai) (g/m)
(g/m") (g/m") (¢/m")

1. glyphosate 170 0.00 b’  886.00 ab 2.00 b 888.00 ab
2. glyphosate 340 0.00 b 210.00 cd 2.00 b 212.00 ¢
3. glyphosate 680 20.00 b 24.00 d 0.00 b 44.00 c
4. paraquat 90 45.00 b 428.00 bed 0.00 b 473.00 bc
5. paraquat 180 0.00 b 430.00 bed 0.00 b 430.00 bc
6. paraquat 360 4.00 b 372.00 bed 3.00 b 341.00 bc
7.2,4-D 130 14.00 b 372.00 bed 0.00 b 386.00 bc
8.2,4-D 260 2.00 b 648.00 bc 0.00 b 650.00 bc
9.2,4-D 520 158.00 a 1216.00 a 0.00 b 1374.00 a
10. hoe weeding - 4.00 b 244.00 cd 13.00 a 261.00 bc
11. untreated - 45.00 b 630.00 bc 0.00 b 675.00 bc

F-test * *% *% *%

LSD, s 22.67 - - -
LSD,,, - 140.33 2.12 162.35
C.V (%) 236.58 58.57 239.93 64.07

" Means within the same column followed by the same letters are not significantly different by LSD

* = gignificant at 95% ** = significant at 99%
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A15199 37 Effect of post-emergence herbicides on dry weight of each physic nut part at 30 days

after application in late raining season.

Physic nut dry weight
Rate Total dry weight
Treatment Root Stem Leaf
(g ai/rai) (g/plant)
(g/plant) (g/plant) (g/plant)
1. glyphosate 170 400 be' 8.75 bc 8.63 b 21.38 bc
2. glyphosate 340 3.00 cd 4.75 be 1.63 b 9.38 bed
3. glyphosate 680 2.50 cd 4.50 be 1.75 b 8.75 cd
4. paraquat 90 2.50 cd 3.50 ¢ 125 b 7.25 d
5. paraquat 180 2.00 d 325 ¢ 138 b 6.63 d
6. paraquat 360 2.00 d 375 ¢ 125 b 7.00 d
7.2,4-D 130 2.00 d 375 ¢ 1.50 b 725 d
8.2,4-D 260 2.50 cd 4.00 c 325 b 9.75 bed
9.2,4-D 520 1.88 d 3.50 ¢ 1.38 b 6.75 d
10. hoe weeding - 6.00 a 19.75 a 17.00 a 4275 a
11. untreated - 4.75 ab 11.50 b 7.00 b 2325 b
F-test *x *% *% *%
LSD,,, 1.73 7.23 7.44 14.09
C.V (%) 29.54 57.58 91.43 53.10

" Means within the same column followed by the same letters are not significantly different by LSD

** = gignificant at 99%
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MSIHUINT 1 Weed species in field experiment.
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Common name (Thai)

Scientific name

Grasses weeds
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Chloris barbata Sw.

Dactyloctenium aegyptium L.
Digitaria ciliaris (Retz.) Koel.
Eleusine indica (L.) Gaertn.
Eriochloa procera L.
Leptochlor chinensis (L.) Nees

Rottboellia cochincinensis (Lour.) W.D. Clayton

Aeschynomene americana L.
Amaranthus spinosus L.

Borreria alata (Aubl.) DC.

Cleome viscosa L.

Euphorbia heterophylla L.

Euphobia hirta L.

Ipomoea pes-tigridis L.

Ipomoea gracillis L.

Lagascea mollis Cav.
Mucuna pruriens (L.) DC.

Trianthema portulacastrum L.

Tribulus cistoides L.

Cyperus iria L.

Cyperus rotundus L.
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AMITNUINN 2 Soil chemical properties analysis before planting in early raining season at

research field of Flying Training School.

FIUMIIATIEN misnsi 14 szl
Unsenau (pH ﬁuﬁyw, 1:1) 5.09 NFAIN
a3 Tl (TN UABDNAT)(ECe, dS/m) 0.82 &30
Usunaudunisingluau (Organic Matter, %) 1.18 Aouta
Usinaeavlefafiduilse Toand (Avail.P, mg/kg) 2427 AouT19ga
S TwemaFouivantdeuld  (ExchK, mg/ke) 121.29 I
USuanaideniinanildon’ld (Exch.Ca, mg/kg) 549.36 9
USinanniFeufivann)aeu'ld (Exch.Mg, mg/kg) 78.54 1unang

M319WHINT 3 Soil chemical properties analysis before planting in late raining season at

research field of Agronomy Department.

FUMIIATIEN misnsi 14 SIEETS U
Unsenau (pH ﬁuﬁyw, 1:1) 7.09 dunad
Az Tl (TN UABDNAT)(ECe, dS/m) 0.83 &1
Usunudunisingluau (Organic Matter, %) 1.83 1unang
Wsuaeavlesaiihnlse Towd (Avail.P, mg/kg) 79.36 gaun
S TwmaFouivantdenld  (ExchK, mg/ke) 166.50 qaun
USuanaideniinanildon’ld (Exch.Ca, mg/kg) 1663.70 9
USanwniliFouiivanalaould  (Exch.Me, mgke) 211.60 q9
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MSIHUINT 4 Agrometeorogical data.

Humidity
Air Temperature(’C) Rain Evap.
Year Month (%)
Max Min G.min Max Min (mm) (mm)
May 335 248 235 94 61 8.4 5.0
June 349 252 236 94 53 5.0 5.1
July 333 245 227 94 57 4.7 4.7
August 329 247 231 95 59 5.9 42
2007

September 332 246 232 94 57 33 4.4
October 31.5 237 226 94 60 53 4.2
November 29.6 20.1 175 95 50 0.5 39
December 31.8 207 172 95 47 0.0 39
January 314 19.7 16.1 95 43 T 4.0
February 319 224 202 94 48 1.6 4.1
March 345 233  20.8 94 43 0.0 5.1
April 353 243 236 94 48 1.8 5.1
2008 May 339 237 237 93 53 5.2 5.1
June 340 24.0 239 93 52 6.3 4.9
July 334 239 237 93 53 2.6 4.6
August 33.7 236 235 94 51 4.0 4.7

September 328 240 234 94 56 4.4 4.5
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MIWNHINA 5 Soil temperature data.

Soil Temperature (°C)

Year Month
0cm S5cm 10 cm 20 cm 50 cm 100 cm
May 30.6 30.9 31.0 31.2 31.2 31.1
June 32.1 324 32.5 32.6 324 31.9
July 30.3 30.5 30.6 30.8 30.9 31.0
August 30.1 304 30.5 30.7 30.8 30.8
2007

September 30.6 30.9 31.0 31.1 31.0 31.0
October 29.4 29.8 29.9 30.1 30.2 30.6
November 27.0 27.6 27.8 28.3 28.7 29.3
December 27.8 28.3 28.3 28.7 28.4 28.5
January 27.1 27.4 27.6 28.0 27.9 28.1
February 28.5 28.9 29.0 29.3 29.1 28.9
March 30.4 30.8 31.0 31.2 30.5 29.7
April 32.0 324 32.6 32.8 323 31.3
2008 May 30.6 31.0 31.2 31.3 31.2 31.0
June 30.7 31.0 31.2 31.3 31.3 31.1
July 30.7 30.9 31.1 31.3 31.3 31.2
August 30.6 30.9 31.0 31.1 31.0 31.0

September 30.1 30.5 30.4 30.7 30.8 31.0
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MNNUINN 1 Seedling for transplant to field experiment.

MWAUINA 3 Hoe weeding by labor in field experiment.
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MNNUINN 6 The fruit of physic nut at 5 months after planting.



MWHUINA 7 The competition of weeds in physic nut.

MNNUINN 9 Phytotoxic from pendimethalin herbicide at 15 days after application.
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MNEUINT 12 Phytotoxic from 2,4-D herbicide after application in late raining season.
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-

MWAUINTA 15 Sampling for fresh weight in each part of physic nut.
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