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Appendix A. Figure of field experimental layout

Figure A. 1. Held experimenta plot layout

3m 2m
T Weed-free Weed-free Weed-free Weed-free ) S
(Sole maize) (Sole soybean) (M: SB 1.1) (M:SB 1.2
No-weeding No-weeding No-weeding No-weeding
(Sole maize) (Sole soybean) (M:SB 1.1) (M:SB 1.2
Weeding-V4 Weeding-V4 Weeding-V4 Weeding-V4
(M:SB1:1) (M:SB 1.2 (Sole maize) (Sole soybean)
Weeding-V8 Weeding-V8 Weeding-V8 Weeding-V8
(M:SB L1 (M:SB 1. 2) (Sole maize) (Sole soybean)
Weeding-V4+V8 Weeding-V4+V8 Weeding-V4+V8 Weeding-V4+V8
(Sole soybean) (M:SB11 (M:SB12 (Sole maize)
W-V4+V8+V12 W-V4+V8+V12 W-V4+V8+V12 W-V4+V8+V12
(Sole soybean) (M:SB1:1 (M:SB1:2) (Solemaize) W
Weeding-V4 Weeding-V4 Weeding-V4 Weeding-V4 A
(Sole soybean) (Sole maize) (M:SB1:1) (M:SB 1.2
W-V4+V8+V/12 W-V4+V8+V/12 W-V4+V8+V12 W-V4+V8+V12
(Sole soybean) (Sole maize) (M:SB1:1) (M:SB 1. 2)
Weeding-V4+V8 Weeding-V4+V8 Weeding-V4+Vv8 Weeding-v4+v8
(Sole maize) (M:SB1:2) (M:SB1:.1) (Sole soybean)
No-weeding No-weeding No-weeding No-weeding
(Sole maize) (M:SB1:2) (M: SB1.1) (Sole soybean)
Weed-free Weed-free Weed-free Weed-free
(M:SB1:1) (Sole soybean) (Sole maize) (M:SB 1.2
Weeding-V8 Weeding-V8 Weeding-V8 Weeding-V8
(M;SB1L1) (Sole soybean) (Sole maize) (M:SB 1.2 \ 4
Weeding-V4+V8 Weeding-V4+V8 Weeding-V4+Vv8 Weeding-V4+V8 A
(Sole maize) (M:SB1:1) (M:SB1:2) (Sole soybean)
No-weeding No-weeding No-weeding No-weeding
(Sole maize) (M:SB1:1) (M:SB 1.2 (Sole soybean)
Weeding-V4 Weeding-V4 Weeding-V4 Weeding-V4
(Sole soybean) (M:SB 1.2 (M:SB11) (Sole maize)
Weed-free Weed-free Weed-free Weed-free
(Sole soybean) (M:SB12 M:SBL1 (Sole maize)
W-V4+V8+12 W-V+V8+v12 W-V4+V8+V12 W-V4+V8+V12
(M: SB 1.2 (M:SB11) (Sole soybean) (Sole maize)
Weeding-V8 Weeding-V8 Weeding-V8 Weeding-V8
(M: SB 1.2 (M: SB 1:1) (Sole soybean) (Sole maize)

W = weeding; V= vegddive dage of maze growth; M = maize; SB = sole Soybean

REPI

REP I1

REP 11
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Fgure A. 2. Diagram of crops arrangement in sub-plot treetmentsin the experiment

Sole maize treatment (SM) Sole soybean trestment (SSB)
X X X X X X X X
O OO O OO0OO0O
O O OO O OO0 O
X X X X X X X X
O OO OO O0OO0Oo
O OO OO O0OO0Oo
X X X X X X X X
O OO O0OO0OO0OO0OOo
O OO O0OO0OO0OO0ODO
X X X X X X X X
Onerow of maize: one row of soybean One row of maize two row of soybean
intercrop (M: SB 1. 1) trestment intercrop (M: SB 1. 2) trestment
XXX X XXX X OO O O OO 0O
XX X X XX X X
OO O OO0OO0OO0O O 00 OO OO0 O O
X X X X X X X X OO OO OO0 O O
XX X X XX X X
O OO0 OO0 O 00 OO OO0 O O
X X X X X X X X OO O O OO0 OO
XX X X XX X X
OO0 OO OO0 O 00 OO OO0 O O
XX XX XX X X OO OO OO OO
XX X X XX X X
OO0 OO OO0 O OO0 OO OO0 OO

Note X = MAIZE
O=S0YBEAN
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Appendix B. The secondary data of oudomxay province and Lao PDR

Table B.1. Air temperature (C°)
YEAR Jan Feb Ma Apr May Jun - Aug Sep Oct Nov Dec Mean

191IMax 232 27.0 322 342 333 300 294 30.7 298 251 251 24.9 287
Min 096 096 115 169 195 210 218 212 204 130 130 095156
Mean 196 183 218 256 264 255 256 260 251 212 190 102220

1992Max 242 285 311 312 313 311 294 286 298 274 26.7 235286
Min 104 07.7 137 166 201 219 223 218 204 175 128 09.216.2
Mean 164 181 224 239 257 265 259 253 251 225 198 164 223

1938Max 272 30.7 201 329 30.7 291 28.7 287 301 282 259 24.7 288
Min 099 09.7 156 17.7 210 220 220 213 208 166 131 124168
Mean 186 202 224 253 259 256 254 250 255 224 195 186229

1999Max 262 268 321 349 313 300 295 288 294 292 261 22.8 289
Min 114 090 131 180 212 229 223 220 210 190 158 092171
Mean 188 179 226 265 263 265 259 254 252 241 210 16.0230

19B5Max 260 252 323 314 310 295 278 280 291 282 263 235282
Min 070 090 147 183 214 222 223 220 205 185 167 120171
Mean 165 17.1 190 249 262 259 251 250 248 234 215 178221

19%6Max 243 286 317 301 327 319 288 289 276 292 268 2/.0290
Min 092 100 143 165 208 224 237 225 205 194 160 152176
Mean 168 193 230 233 268 272 263 257 241 243 214 211233

197/Max 280 302 334 31.8 315 309 279 300 301 298 271 252 29.7
Min ~ 110 130 120 172 201 212 20.7 201 180 165 155 132165
Mean 195 216 227 245 256 261 243 251 240 235 213 192231

1998Max 248 294 322 312 288 295 299 284 298 274 261 214282
Min 124 132 141 264 214 228 234 224 217 198 153 0811842
Mean 186 213 232 288 251 262 26.7 254 258 23.6 20.7 14.82335

199Max 267 21.0 206 312 288 291 289 209 291 283 274 26.62805
Min 103 116 137 186 210 228 150 21.8 209 191 144 1271683
Mean 185 193 217 249 249 260 219 289 250 23.7 209 19.72295

2000Max 269 294 287 333 288 30.1 301 304 301 286 250 2512888
Min 102 09.8 151 179 196 204 204 204 194 179 104 1011597
Mean 186 196 219 256 242 253 253 254 248 233 10.7 17.621.86

Ovedl Max 25.75 27.68 31.24 32.22 30.82 30.12 29.04 29.24 2949 28.14 26.25 24.4728.71
Min 1014 10.26 13.78 1841 20.61 21.96 21.39 21.55 20.36 17.73 14.3 11.1616.80

Mean 18.19 19.27 22.07 25.33 25.71 26.08 25.24 25.72 24.94 23.21958 17.1422.71
Source: Meeorologica gation of Oudomxay province, Laos
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Table B.2. On average ranfdl in year 1991-2000 (mm) of

Y/M JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Totd Mean
1991 7 538 NT 32 1865 1905 223 2325 1664 315 191 78 12203 1109
1992 NT NT 445 144.7 1646 13021716 1333 16661247 34 NT 10836 1204
199341 NT 548 21 1609 18842112 2744 2575 483 6.8 1329 13603 1237
194 NT NT 28 278 1095 2174 202 1469 157.1 626 67.7 NT 9938 1104
1995 NT 427 39.1 1461 2205 1205395 2556 958 493 359 4.2 14062 127.8
1996 NT 2 206 69 8 13143668 3266 2492 529 102 15 13257 1205
1997278 NT 566 146 143 29142366 2206 192 428 195 9 12125 1102
199824.2 8.7 39.6 90.2 1379 15051188 4319 1915 77.3 387 335 13428 1119
1999 2.4 1164 162 949 2506 25842923 266 803 483 NT 451 14709 1337
2000204 NT 1302 809 2844 26065021 2104 992 892 0.8 NT 16782 1678
Tota 85.9 2236 404.4 852.6 1739.9 1939 2721 2498.2 1483 626.9 202.1 317.7 13094.3 1091.2
Mean 14.3 44.7 449 8526 174.0 19392721 249.8 1483 62.7 225 454 13579 11316
Source: Meeorologicd gation of Oudomxay province, Laos

Table B. 3. Area (* 1000 ha) and yield (tons ha'l) of maize production in Laos and
Oudomxay, Lao PDR

Arealyear 1996 1997 1998 1999 200CAVE

Courtry 37.38 38 464 4073 & 42302
Yidd (country) 209 206 2.37 2.36 23 2254
Northern 2063 2128 252 242 238 23042
Central 1008 1268 158 1383 181 14104
Southern 6.68 404 5.4 268 6% 5158
Oudormxay province 48 43 45 117 2.3¢ 342
Yidd (Oudomxay) 3.4 209 2.3 228 2F 2484

Source: Minidry of Agriculture and Forestry (2000)
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TableB. 4. Area(* 1000 ha) and yidd (tons ha'l) of soybean production in Laos and

Oudomxay, Lao PDR

ArealY ear 199 1997 1998 1999 2000AVE

Country 358 312 587 6.8 64 514
Yidd (country) 091 0.74 073 086 084 0816
Northern 2.32 17 3.2 273 2.33 246
Central 035 025 066 146 094 073
Southern 091 117 199 262 313 194
Oudomxay 05 005 007 0.12 014 0176
Yidd (Oudomxay) 15 0.8 0.8 083 083 0952

Source: Minigry of Agriculture and Forestry (2000)
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Appendix C. Analysis of variance

Table C. 1. Andysis of variance table for weed population density

SOURCE DF ss MS
REP (A)

TW (B)

A*B

CROPS (C)

B*C

A*B*C

TOTAL

Table C. 2. Andydis of variance table for totd dry matter of weed

SOURCE DF SS ME

REP (A)

TW (B) E
A*B

CROPS (C)

B*C

A*B*C

0.5980
0.0000

TOTAL E

Table C. 3. Andysis of variance table for |abor-days use for weeding

SOURCE DF SS MS

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table C. 4. Andyds of variance table for maize plant height at harvest

SOURCE DF SS ME

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

0.0043
0.0106

TOTAL




Tade C. 5. Andyds of variance table for leef areaindex a V12 sage of maize
growth

SOURCE DF ss MS F P
REP (A)

TW (B)

A*B

CROPS (C)

B*C

A*B*C

TOTAL

Table C. 6. Andlysis of variance tablefor leaf areaindex VT dstage of maize growth

SOURCE DF SS M€S F P
REP (A)

TW (B)

A*B

CROPS(C)

B*C

A*B*C

TOTAL

Table C. 7. Andysis of variance table for leaf areaindex of maize a harvest

SOURCE DF SS MS F P
REP (A)

TW (B)

A*B

CROPS (C)

B*C

A*B*C

TOTAL

Table C. 8. Andyss of variance table for light intengty a V12 sage of maize growth

SOURCE DF s MS F P
REP (A) 2 290819 145409 427 00556
TW (B) 5 47223 8344.46 245 01068
A*B 10 34051.7 3405.17

CROPS () 2 27175 135875 595 00080
B*C 10 324346 324346 142 02310
A*B*C 24 548405 20850

TOTAL 53 219306
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Table C. 9. Andyss of variance teble for light interception a V12 sage of maize
growth

SOURCE DF SE MSE F

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table C. 11. Analyss of variance table for light interception & VT stage of maize
growth

SOURCE DF SE MSE F

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table C. 12. Andysis of variance table for total dry matter at 12 Sage of maize
growth

SOURCE DF SS MSE F

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL




Table C. 13. Andyss of variance table for totd dry metter at VT stage of maize
growth

SOURCE DF SS MSE

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table C.14. Andyss of variance table for totd dry matter of maize a harvest

SOURCE DF SS ME

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table C. 15. Andydis of variance table for number of row per ear of maize

SOURCE DF ss MS
REP (A)

TW (B)

A*B

CROPS (C)

B*C

A*B*C

TOTAL

Table C. 16. Andysis of variance table for number of seeds per row

SOURCE DF SS MSE

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL




Table C. 17. Andysis of variance table for number of seed per ear

SOURCE DF SS MSE

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table C. 18. Anayss of variance table for 1000 seed weight of maize

SOURCE DF SS MSE

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table C. 19. Andysis of variance table for harvest index (HI) of maize

SOURCE DF SS ME

REP (A) E- E-
TW (B)

A*B

CROPS (C) E-
B*C

A*B*C

TOTAL

Table C. 20. Andysis of variance table for maize grain yield

SOURCE DF SS MSE

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL E




Table C. 21. Andydis of variance table for plant height of maize at harvest

SOURCE DF SS MSE F

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

0.0000

TOTAL

Table C. 22. Andlysis of variance table for number of soybean branches at harvest
SOURCE DF SS MS F

REP (A)

TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table C. 23. Andysis of variance table for leaf areaindex a R2 stage of soybean
growth

SOURCE DF SS ME F

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table C. 24. Andysis of variance table for leaf areaindex a R5 stage of soybean
growth

SOURCE DF SS ME F

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL




Table C. 25. Andyds of variance table for light intengty at R2 stage of soybean

growth
SOURCE DF SS MS F P
REP (A) 2 850,51 425258 0.72 05121
TW (B) 5 197359 3H7.1¢ 6.65 0.0056
A*B 10 593853 593.85:
CROPS (C) 2 171757 858784 8L34 0.0000
B*C 10 13256.1 132561 126 0.3042
A*B*C 24 25185 1049.37
TOTAL 53 236723
Table C. 26. Andlyss of variance table for light interception & R2 stage of soybean

growth
SOURCE DF SS MS F P
REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C
TOTAL
Table C. 27. Andyssof variance table for light intensity a R5 stage of soybean

growth
SOURCE DF S MS F P
REP (A) 2 29779 1488.96 133 0.3072
TW (B) 5 42563.7 8512.73 761 0.0034
A*B 10 111835 1118.35
CROPS (C) 2 343286 171643 11797 0.0000
B*C 10 21563.6 2156.36 148 0.2064
A*B*C 24 349187 1454.95

TOTAL 53 45644




Table C. 28. Andyss of variance table for light interception at RS stage of soybean
growth

SOURCE DF SE MSE F

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

03112
0.0035

0.0000
0.2053

TOTAL

Table C. 29. Analyss of variance table for total dry matter &t R2 stage of soybean
growth

SOURCE DF SS MSE F

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table C. 30. Analyss of variance table for total dry matter &t RS stage of soybean
growth

SOURCE DF SS MSE F

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table C. 31. Andysis of variance table for tota dry matter of soybean a harvest

SOURCE DF SS ME F

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

0.0000

TOTAL




Table C. 32. Andyss of variance table for number of pods per plant

SOURCE DF SS MSE

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table 33. Andysis of variance table for number of fill pods per plant

SOURCE DF SS MSE

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table 34. Andyss of variance table for percent of unfilled pods per plant

SOURCE DF SS MSE

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL

Table C. 35. Andlysis of variance table for 100 seeds weight

SOURCE DF S MSE

REP (A)
TW (B)
A*B
CROPS (C)
B*C
A*B*C

TOTAL




Table C. 36. Andyds of variance table for harvest index (HI)

SOURCE DF SS MS F P
REP (A) E E

TW (B)

A*B E

CROPS (C)

B*C E-

A*B*C

TOTAL

Table C. 37. Andyds of variance table for soybean grain yidd

SOURCE DF SS MS F P
REP (A)

TW (B)

A*B

CROPS (C) E

B*C

A*B*C

TOTAL E

Table C. 38. Andysis of variance table for land equivaent ratio of maize and soybean

intercropping

SOURCE DF SS MS F P
REP (A) z 0.00701 0.0035 022 0.8053
TW (B) £ 0.30426 0.06085 334 0.0333
A*B 1C 0.15826 0.01583

CROPS (C) 1 0.39271 0.39271 24.79 0.0003
B*C £ 0.19966 0.03993 252 0.0880
A*B*C 1z 0.19013 0.01534

TOTAL 3 1.25202

Table C. 39. Andysis of variance table for totd revenue

SOURCE DF SS ME F P
REP (A) z 1500.77 750.334 0.38 0.6903
TW (B) < 69840.9 13968.2 7.16 0.0043
A*B 1C 19507.2 1950.72

CROPS (C) 754283 251428 51 0.0000

B*C 1= 950136.5 334244 0.68 0.7881
A*B*C X 177487 4930.20
TOTAL 71 1072755




Table 40. C. Andydss of variance table for totd variation cost

SOURCE DF SS MS F P
REP (A) 2 2760.86 138043 109 0.3744
TW (B) 5 1447707 28041 2271.72 0.0000
A*B 10 127145 127145
CROPS (C) 432918 1443.06 551 0.0032
B*C 15 60307.1 402047 1535 0.0000
A*B*C 3] 9430.56 261.96
TOTAL 71 1537249
Table C. 41. Andysis of variance table for gross margin per unit area (hectare)
SOURCE DF SS ME F P
REP (A) 2 8205.35 4102.67 149 0.2718
TW (B) 5 924402 184880 67.07 0.0000
A*B 10 27566.9 275%6.69
CROPS (C) 3 687973 229324 46.04 0.0000
B*C 15 147029 9801.91 197 0.0483
A*B*C £3) 179302 498061
TOTAL 71 1974478
Table C. 42. Andlyss of variance table for grass margin per |abor-day use for

weeding
SOURCE DF SS MS F P
REP (A) 2 0.87607 043804 0.57 05817
TW (B) 5 574.49% 114.899 150.12 0.0000
A*B 10 7.65401 0.7654
CROPS (C) 24.2641 8.08804 5.63 0.0029
B*C 15 475873 3.17249 22100 0.026
A*B*C K9] 517189 143664
TOTAL 71 706.596
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Appendix D. Tablefor interaction between timing of weeding an inter cropping

Table D. 1. Interaction between timing of weeding and intercropping for weed

popultion

Trestment Weed No- Weadingg Weedinge Weadingg  Weedingg Mean
free weeding V4 V8 V448  V4+HV/8+H/12

Solemaize 0 22533 14733 16067 13667 152.78 137.13
Sole soybean 0 18200 11733 16567 14067 136.56 123.70
M: B 11 0 13700 11867 16400 10800 106.00 105.61
M: SB 1.2 0 12467 11733 13267 11033 10356 98.09
Mean 0 16725 12517 155.75 12392 124.72 116.13
Table D. 2. Interaction between timing of weeding and intercropping for tota dry

metter of weed
Trestment Weed No- Wexdingg Weedinge Weedingg  Wesdinge  Mean

free  weeding V4 V8 V4+V8  V4+V8+H/12

Solemaize 0O 17831 68l5 1875  8%3 626.2 968.9
Sole soybean 0 2864 5471 14337 10045 509.2 10535
M:BL1l 0 18109 4504 14103 5624 441.7 7793
M:SB12 0 13028 4649 10501 3705 306.7 5825
Mean 0O 19308 5360 14304 @ 7082 4709 846.1
Table D. 3. Interaction between timing of weeding and intercropping for labor-days

use for weeding
Treetment Weed No- Weadinge Weadinge Weadinge  Weeding-

free  weeding V4 V8 V4+V8 V4+V8+V12 Mean

SodeMaze 20834 0 3819 26.62 67.13 96.07 57.00
Solesoybean  221.07 0 35.88 35.88 54.40 9259 54.69
M:SB 1l 185.19 0 46.30 4977 8218 11227 72.63
M: B 1.2 15393 0 4745 5324 78.70 106.48 7147
Mean 192.13 0 4196 4138 70.60 101.85 63.95
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Table D. 4. Interaction between timing of weeding and intercropping for maize plant

haght
Tretment Weed No-  Weedinge Weadinge Weeding  Weeding-
free weeding V4 V8 V4+V8 V4+V8+V12  Mean

Soemaze 16189 16167 16533 15167 159.00 176.67 162.70
M: B 11 16967 1735% 16733 16711 160.67 17855 16948
M:SB 12 1652 17944 1682  163.78 17711 176.67 17174

Mean 16559 1715 1669  160.85 165.59 177.30 167.98

Table D. 5. Interaction between timing of weeding and intercropping for lesf area

index a V12 stage of maize growth
Treament Weed No-  Weadinge Wesdinge Weedinge  Weeding- Mean
free  weeding V4 V8 V4+V8  V4+V8+H/12
Solemaize 263 134 215 233 254 240 232
M: SB 1l 252 178 208 196 218 238 215
M:SB 1.2 195 186 171 171 205 211 190
Mean 237 183 198 200 2.26 230 212

Table D. 6. Interaction between timing of weeding and intercropping for leef area
index a VT gage of maize growth

Treetment Weed No-  Weadingg Weedingg Weedingg  Weeding- Mean

free  weeding V4 V8 V4+V8  VA4+VE+V12
Soemaze 256 237 259 254 2.76 254 256
M:SBL1l 238 232 243 188 231 232 228
M:SB12 227 204 2.27 157 201 230 208

Mean 240 225 243 200 2.36 239 231
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Table D. 7. Interaction between timing of weeding and intercropping for leef area

index of maize a harvest
Treetment Weed No- Weadinge Weedinge Weedingeg  Weeding- Mean
free weeding V4 V8 V4+V8  V4+V8+V12
Sdemaze 231 1.99 188 182 205 225 205
M:B1L1l 199 1.80 177 129 183 1.86 176
M:B1L2 201 1.75 171 132 1.70 174 170
Mean 210 185 1.79 148 186 195 134
Table D. 8. Interaction between timing of weeding and intercropping for light
intengity at V12 stage of maize growth
Trestment Weed No  Weedings Weading-  Weeding- Wesding- Mean
free weeding V4 V8 V4+\V/8 V4+V8+V12
Solemaze  5p505 509112 53855 55048 56239 614.12 563.82
MiSBI1 52606 64952 60299 65383 64823 62359 617.37
MiBI2 56316 63889 62374 63922 59003 552,52 601.26
Meen 53849 62651 58843 61451 600.22 596.74 594.15
Table D. 9. Interaction between timing of weeding and intercropping for light
interception a V12 stage of maize growth
Trestment Weed No-  Weadinge Weedingg Weedinge  Weeding- Mean
free  weeding V4 V8 V4+V  VA+HV+V2
Soemaze 524 60.3 60.2 56.1 614 60.2 38
M: B 11 56.3 67.6 61.7 720 68.0 68.3 66
M:B12 56.3 67.8 59.5 64.2 59.2 61.3 61
Mean 55.0 65.2 60.5 64.1 62.9 63.3 62
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Table D. 10. Interaction between timing of weeding and intercropping for light
intendty at VT stage of maize growth

Treatment Weed No Weeding- Weading-  Wesding- Wesding- Mean
free weeding V4 V8 V4+V8  VA+VE+HV12
Sdemdze g1p07 75013 72319 53328 52868 504.90 61021
M:SBLI1 67056 67421 67318 64908 71026 648.26 67092
M:SB12 6053 62789 59620 62120 58727 504.11 61953
Meen 657.72 68708 66419 60L19 608.74 58242 633.56
Table D. 11. Interaction between timing of weeding and intercropping for light
interception & VT stage of maize growth
Treament Weed No- Weadinge Weadinge Weedinge  Weading-
free  weeding \Z V8 V4+V8 V4+V8+V12 Mean
Sdemaize 495 614 585 432 4238 409 49
M:SB 11 543 546 545 525 575 52.5 !
M:SBL2 559 508 48.3 50.3 47.6 48.1 50
Mean 532 556 538 48.7 49.3 47.1 51
Table D. 12. Interaction between timing of weeding and intercropping for totd dry
matter at V12 stage of maize growth
Treetment  Weed No- Weadingeg Weadinge Weeding-  Weeding- Mean
free  weeding V4 V8 V4+V8 V4+V8+V12
Soemaze 13635 10863 12318 11327 12421 13864 123.88
M:SBL1 12635 9644 10123 105693 10463 96.12 105.11
M:SB1L2 12865 10605 11628 11105 11342 117.67 11552
Mean 13012 10370 11356 11008  114.09 117.48 114.84
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Table D. 13. Interaction between timing of weeding and intercropping for totd dry
meatter & VT stage of maize growth

Treatment  Weed No- Weadingg Wesding Wesdingg Weading- Mean
free weading V4 V8 V4+V8  V4+V8+V12

Soemaze 25464 17233 221838 20397 23273 236.84 22040
M:B1L1 23697 15424 21026 20715 22140 226.06 200.35
M:SBL2 17200 18067 15044 18741  216.73 220.58 18797

Mean 22121 16908 19419 1951 22362 22783 20691

Table D. 14. Interaction between timing of weeding and intercropping for totd dry

matter of maize at harvest
Trestments Weed No-  Weeding Weeding Weeding  Weading- Mean
free  weeding V4 V8 V4+V8  V4A+V8+HV/12

Soemaze 21270 17321 18137 18726 20424 208.33 194.52
M:SBL1 19366 16101 16661 16998 18527 181.85 176.40
M:SBL2 17743 17208 16848 14482 17848 18214 17057

Mean 19459 16877 17215 16736  189.33 190.77 18050

Table D. 15. Interaction between timing of weeding and intercropping for number of

rows per esr

Treatment  Weed No-  Weadingg Weadinge  Weadingg Weedingg  Mean
free  weeding V4 V8 V4+V8 V4+V8+V12

Sdemaze 1411 1355 11.89 11.67 12.45 1345 1285

M:SB11 1355 1234 1211 11.78 11.33 13.00 1235

M:SB1L2 1222 1155 12.89 11.67 1200 11.67 1200

Mean 1329 1248 12.30 11.70 1193 1270 1240




Table D. 16. Interaction between timing of weeding and intercropping for number of

seeds per row
Treatment Weed No- Weadingg Wesding Wesdingg Weadingg  Mean
free weeding V4 V8 VA4+V8  V4+V8+V12
Sodemaze 2612 2487 2345 24.06 24.18 20.66 25.39
M:SBL1 2207 2327 24.85 24.88 2718 2045 2378
M:SBL2 2380 25602 232 21.73 2399 2354 2340
Mean 2400 2438 234 2356 2512 2455 24.19
Table D. 17. Interaction between timing of weeding and intercropping for number of
Seeds per ear
Trestment Weeds No-  Weedingg Wesdingg Wedingg  Weedinge Mean
free  weeding V4 V8 V4+V8  V4+V/B8+HV 12
Sdemaze 32385 29500 29567 31411 31711 33111 31281
M:SBL1l 28644 26000 28422 27511 27811 27044 27122
M:BL2 29095 2555 27133 26178 271833 274.78 27189
Mean 30328 27319 28374 28033 29119 29211 287.31
Table D. 18. Interaction between timing of weeding and intercropping for 2000 seeds
weght of maize
Trestment Weed No Weading Weedingg Weedingg Weedingg Mean
free  weeding V4 V8 V4+V8 V4+V8+V12
Soemaze 29647 28211 27138 271638 2544 27589 27961
M:SBL1 26630 25904 26106 25971  259.89 26194 26116
M:SBL2 25363 25050 26022 25296  251.78 25276 25514
Mean 27180 26688 26422 26302 26237 26353 26530
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Table D. 19. Interaction between timing of weeding and intercropping for harvest

index
Treatment Weed No Weddinge Wesdingg Weadingg Weedingg  Mean
free weeding V4 V8 V4+V8  V4+V8+V12

Sodemaize 0481 0405 0400 0428 0428 0442 0431

M:BLl1 0428 0334 0.370 0.397 0418 0.339 0.398

M:SB1L2 0400 0390 0.389 0.378 0.395 0.399 0.392
Mean 0436 0393 0.387 0401 0414 0410 0407
Table D. 20. Interaction between timing of weeding and intercropping for maize yied
Treetment Weed No  Weddingg Weedngr Wesdinge Weading- Mean

free  weeding V4 V8 V4+8  V4+8+12

Sodemaize 518 3985 4,258 4,347 4441 4979 4533

M:SBL1l 4341 3566 3937 4017 4,270 3803 3939

M:BL2 424 3945 4033 3,367 3,866 3842 3879
Mean 4584 3832 4076 3910 4192 4,208 4134
Table D. 21. Interaction between timing of weeding and intercropping for soybean

plant height
Trestment Weed No  Weadingg Weedinge Weedingg  Weedingg  Mean
free  weeding \Z3 V8 V4+V8  V4+V8+V12

Solesoybean 3580 4280 39.03 3883 37.83 3913 3891
M: B 11l P57 5243 54.50 45.80 45.00 4417 46.91
M: SB 1.2 5397 6260 62.37 57.27 56.63 5313 57.66
Mean 4311 5261 5197 47.30 46.49 45.48 4783
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Table D. 22. Interaction between timing of weeding and intercropping for number o

soybean branches
Treetment Weed No  Weadinge Weadinge Wesdingg Wesdingg  Mean
free  weeding V4 V8 V4+V8  V4+V8+HV/12
Soesoybeen 322 211 389 4.00 4.33 4.22 363
M:SBL1 278 211 167 333 2.89 2.78 259
M:SB1l2 222 144 211 122 144 122 161
Mean 274 189 256 285 289 2.74 261

Table D. 23. Interaction between timing of weeding and intercropping for lesf area

index At R2 stage of soybean growth
Trestment Weed No- Wesding Weadinge Weadinge  Weeding-  Mean
free  weeding V4 V8 V4+V8  V4+HV/B+HV12
Solesoybeen 067 057 0.89 0.71 084 0.79 0.75
M:SB 1.1 034 040 0.26 0.32 034 0.33 0.33
M:SBL2 054 051 0.76 0.67 0.80 0.75 0.67
Mean 052 049 0.64 057 0.66 062 058

Table D. 24. Interaction between timing of weeding and intercropping for lesf area

index & R5 stage of soybean growth
Trestment Weed No Weadingg Weading- Weedingg Weedingg  Mean
free  weeding V4 V8 V4+V8  V4+V8+V12
Solesoybeen 037 0.33 034 0.39 0.37 042 0.37
M: SB 11 0.16 0.16 0.16 0.18 0.15 0.17 0.16
M:SB12 034 0.26 021 0.35 0.27 0.39 0.30

Mean 0.29 0.25 024 031 0.26 033 0.28
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Table D. 25. Interaction between timing of weeding and intercropping for light

intendity at R2 Stage of soybean growth
Treetment Weed No Weadinge Weedingg  Weeding- Weeding- Mean
free weeding V4 V8 V4+V8  V4+V8+V12
Solesoybean 18083 24053 30886 23429 26434 20487 24562
M:SBL1 19506 12457 14683 13588 14270 10318 12987
M:SB12 11042 10405 13963 11731  137.90 12530 12244
Meen 13910 15633 19844 16249 18165 15778 16598

Table D. 26. Interaction between timing of weeding and intercropping for light

interception a R2 stage of soybean growth

Trestment Weed No- Weeding Weadinge Weedingg  Weedinge  Mean
free  weeding V4 V8 V4+V8  VA4+V8+V12
Sole soybean 179 228 326 19.2 25.7 232 24
M:SB11l 135 135 16.2 16.7 175 126 15
M:SB1L2 112 130 16.8 134 14.7 149 14
Meen 142 164 218 164 193 16.9 175

Table D. 27. Interaction between timing of weeding and intercropping for light
intendty at RS stage of soybean growth

Treetment  Weed No- Weadinge Weedinge Weedingg  Weadingg  Mean
free weading V4 V8 V4+V8 V4+V8+V12

Solesoybean 34030 31087 33232 3842 31265 3760 33503

M:SBL1 19019 21685 24298 30438 16516 16622 21430

M:SB12 17485 14387 13220 16280 13514 10139 14171

Mean 23512 22386 23583 28454 2043 19840 23035
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Table D. 28. Interaction between timing of weeding and intercrgpping for light
interception a R5 stage of soybean growth

Treatment Weed No Weedingg Weedingg Weedingg Weadingg  Mean

free  weeding V4 V8 V4+V8  V4+V8+V12
Solesoybeen 275 252 26.9 313 253 265 27
M: B 11 154 175 19.7 24.6 134 135 17
M:SB12 142 116 10.7 132 11.0 8.2 n
Mean 190 181 19.1 230 165 16.1 19

Table D. 29. Interaction between timing of weeding and intercropping for totd dry

matter at R2 stage of soybean growth
Trestment Weed No-  Weedings Weeding Weedinge Wesdinge  Mean
free  weeding V4 V8 V448  V4+8+12

Solesoybean 1232 1165 17.60 1379 1655 16.98 14.82
M:SBL1l 990 869 6.25 9.9 8.76 991 892
M:B1L2 816 662 782 841 9.56 1204 8.77
Mean 1013 899 10.56 10.73 1162 12.98 10.83

Table D. 30. Interaction between timing of weeding and intercropping for totd dry

matter at R5 stage of soybean growth
Treatment Weedd No- Weddingg Weadinge Weedingg  Weedingg  Mean
free  weeding V4 V8 V4+V8 V4+V8+V12
Solesoybesn 2057 1932 24.28 2098 2226 2226 2161
M:SBL1 1224 1150 14.49 14.37 1538 1431 1372
M:SB12 1485 1238 1249 1308 11.96 1378 1309

Mean 1589 1440 17.09 16.15 16.53 16.78 16.14
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Table D. 31. Interaction between timing of weeding and intercropping for totd dry

matter of soybean a harvest

Treatment

Weed

No-

Weading- Weeding- Weadinge  Wesading-

Mean

free weeding V4 V8 V4+V8 V4+V8+V12
Solesoybean 1202 11.36 15.70 1482 16.98 17.79 14.78
M:SB 11 7.82 7.10 6.79 764 834 824 7.65
M:SB1:2 6.67 6.62 6.24 6.84 6.97 7.26 6.77
Mean 884 8.36 958 9.77 10.76 11.10 9.73
Table D. 32. Interaction between timing of weeding and intercropping for number of
pods per plant
Trestment Weeds No- Wexdinge Weedinge Weeding- Wesdinge Mean
free  weading V4 V8 V4+8  VA+8+12
Solesoybesn 3830 2867 A1 36.00 40.03 37.27 3573
M:SBL1 205 2123 18.07 203 2227 2367 21.29
M:SB1L2 1907 1997 16.97 1922 2177 1827 1921
Mean 259% 2329 2305 25.75 28.02 26.40 2541
Table D. 33. Interaction between timing of weeding and intercropping for number of
filled pods per plant
Trestment Weed No- Weadingg Weedingg Weedingg  Wesdingg  Mean
free  weeding V4 V8 V4+8  V4+V8+V12
Solesoybean 3660 2553 27.30 3A57 3797 35.00 3283
M:SBL1 1947 2087 1707 1707 2113 243 19.67
M:SB1L2 1770 1693 16.03 1640 2063 17.23 1749
Mean 2459 2111 2013 2268 2658 24.89 2333
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Table D. 34. Interaction between timing of weeding and intercropping for percent of
unfilled pods per plant

Treatment Weed No-  Weadinge Weedingg Weadingg  Weadingg  Mean

free  weading V4 V8 V4+V8 V4+V8+V12
Solesoybeen 5.9 6.0 49 48 54 59 55
M:SBL1 8.3 52 75 6.8 6.9 6.7 6.9
M:SB1:2 84 6.3 7.3 7.0 6.8 94 75
Mean 7.5 5.8 6.6 6.2 6.4 7.3 6.6

Table D. 35. Interaction between timing of weeding and intercropping for 100 seeds

weight
Trestment Weed No- Weading- Weedingg Weadinge  Wesading- Mean
free weeding V4 V8 V4+V8 VA4+V8+V12

Solesoybean 1341 1282 1333 1349 1346 1388 1340
M:SBL1l 1286 1258 1242 12,75 1250 12.85 12.66
M:B1L2 1283 1315 12.65 1374 1340 1384 1327

Mean 1303 1285 12.80 1333 1312 1352 1311

Table D. 36. Interaction between timing of weeding and intercropping for harvest
index

Trestment Weed No- Weadingg Weading- Weedingg Wesdingg  Mean
free weeding V4 V8 V4+V8 V4+V8+V12

Solesoybesn 0570 0510 0.517 0493 0497 0497 0514
M:SBL1l 0550 0550 0.533 0.513 0.513 0513 0.529
M:B1L2 0510 0.503 0477 0457 0.517 0470 0489

Mean 0543 0521 0.509 0488 0.509 0493 0511
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Table D. 37. Interaction between timing of weeding and intercropping for soybean

yidd
Treatment Weed No Weadinge Weadingg Weeding  Weeding- Mean
free weeding V4 V8 V4+V8 V4+V8+V12

Solesoybean 19676 16608 19469 19383 21440 21818 19732
M:B1L1l 7240 6330 587.9 739.7 600.7 785.1 6784
M:SB12 12776 12385 10/63 12336 12107 1264.8 1216.9
Mean 13231 11774 12037 13039 13185 1410.6 12895

Table D. 38. Interaction between timing of weeding and intercropping for land
equivaent ratio of maize and soybean intercropping

Treatment Weed- No-  Weedinge Wesding- Weedinge  Weedinge  Mean
free  weading V4 V8 V4+V8 V4+V8+V12

Maze Soybeen1:1 138 126 123 118 123 124 125

Maze Soybeen1:2 157 126 1.36 132 169 168 148

Mean 147 126 129 125 146 146 137

Table D. 39. Interaction between timing of weeding and intercropping for totd
revenue for maize and soybean intercropping
Treatment Weed No  Weading Weeding- Weeding- Weeding- Mean
free weeding V4 V8 V448  V4+V8+V12
Soemaze 60301 49516 46335 50548 51640 579.00 527.07
Solesoybean 50334 42485 49803 49583 54848 55813 504.78
M: SB 1l 68997 57658 60813 65633 65023 643.05 637.33
M: B 12 81798 7/550 74432 70705 75921 77027 762.39
Mean 65358 56802 57846 59117 61858 637.61 607.90




Table D. 40. Interaction between timing of weeding and intercropping for total
varigble costs for maize and soybean intercropping

Treatment Weed No Weading Weedinge Weeding  Weeding- Mean
free weeding V4 V8 V4+V8 VA4+V8+V12
Sodemaze 68600 20149 29031 26341 35761 424.90 37062
Solesoybean 71839 20428 28773 28772  330.80 419.62 374.76
M: SB 11 637.28 20661 31428 323  397.72 467.70 390.99
M: B 12 56971 21173 32208 33HB55 3475 459.36 38220
Mean 65284 20603 30360 30225 3702 44290 37964
Table D. 41. Interaction between timing of weeding and intercropping for gross
margin per unit area for maize and Soybean intercropping
Treatment Weed No- Weadingg Weedingg Weedinge  Weeding- Mean
free weeding V4 V8 V4+V8 V4+V8+V12
Sodemaze  (-8298) 20367 17303 24207 15880 154.10 156.45
Solesoybean  (-21505) 22057 21031 20812 21768 13851 130.02
M:SB 1l 5270 36997 29386 33399 25251 175.35 24640
M: B 12 24827 56377 4224 37150 36446 31091 380.19
Mean 073 361PY 27486 28392 24836 194.72 228.26
Table D. 42. Interaction between timing of weeding and intercropping for cogs for
gross margin per labor-day use for weeding in maize and soybean
intercropping
Trestment Weed No Weading Weadinge Weeding-  Weading- Mean
free weeding V4 V8 V4+V8  V4+V8+V12
Sdemaze  (-0.38) 0 4.68 9.16 238 162 291
Solesoybean  (-0.96) 0 590 5.78 4.32 151 2.76
M:SB 1l 0.29 0 6.34 6.68 308 156 299
M: B 1.2 162 0 883 7.16 4.73 2H 421
Mean 0.14 0 6.44 720 363 191 322
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Appendix E. Household survey questionnaire

Lao PDR.

Province .......ovveviiiiiiin..

Village:.....oovvviii
No of Household...............

|. Gengrd informetion

- How long have your family beenin thisvillage?.....Year. From......To......
- Wheredid your family before comeinthisvillage?...............ccoooennn
- Whendidyoumovecamehere?...........oovuiiiiiiiii e
- Why didyOU COMENEIE?. ...t
1. How many persons aretherein your family ..ol people;
How many children have been born?............ and how many of them dive?
Name Sex | Age | Rdeinthefamily Culturd Works
1
2
3
4.
5.
6.
1.
8.
9
10.
2. How many labors are there in you family..... How many mde...and femde.........
3. Do you family haveland? Yes/ NOWhY?2.......cooi i
4. How many hectares do your family have? Totd arear .............cocvvvevennnn. ha

5. Which cropg/plants do you family have?




175

) ha,
) e ha
) ha,
A) o ha
5.ccovve. b ...afN A L. LD 10). ha,

[. Agriculture production systems.

2.1 Upland rice
6. Did you family cultivate upland rice? Yes/ No. Why ...,
7. How many hectares of upland rice do you family have? ... ...........coooeees caii ha
- How many seedsareneeded iNit2..........ooviiiiiiiiii i, Kg
- Whereisit Came frOmM?. ... e e e e

- How about the soil fertility status? Very good /good / middle/ bad

- What iSthe S0il COlOI? ... e e i,

8. What are the varieties of upland rice planted?

() PO  Early Var....... days, MediumVa........ days, LateVar........ days.
2, ; Early Var....... days, MediumVar........ days, LaeVar........ days.
C) IO ; Early Var....... days, Medium Var........ days, Late Var........ days.
2 Ealy Va........ days, Medium Var....... days, Late Var........days.
8.4 X 1 S ; Early Var........ days, Medium Var........days, Late Var........days.
9. How far from your family to your upland ricefidd? ... Km
Or how muchtimeto gothere..........ooviiiiii e Hours.

10. How many kilograms of upland rice have been yidded thisyear........... KgorT

11. How many processes are needed in upland rice cultivaiion and how many labor
days are needed in each process?
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No. | Activities'Processes How many days?each days how How many labor
many labors days?

1 | Cutting

2. | Buming

3. | Clearing

4. | Fenang

5. | Panting

6. | Weeding fird time

7. | Weeding-2 times

8. | Harveding

9. | Podt harveging

10. | Other activities

12. What is the usage of upland rice?

- How many kilograms of rice for consumption in your family 2............ Kg
S SAE NOW e Kg
B 2. e
-ANdWhat IStRE PIICE?. ... e, Kip
13. When the upland rice sowed? Date.............. ; and when harvested? Date............
14. What are the limiting factors prevent planting upland rice?
i) D N N o Y SR oh & 00 PN R A <
) PP A) e
D) )
D). .. @eenceenene N 8)eeiiiieenn e @
BCE D)LY LR R 20 19Cy- - FCRCRRAR IR E D

15. How do you think about the limiting factors prevent planting upland rice? And

rank of the CONSIrAINIS ADOVE. . . ... .n e e e e i

16. Did your family usefertilizer? Yes/ NO. Why?.....c...oviuii i i
- What kind of fertilizer do you family goplied?
D) 2) e )
- How many kilogramsper hectareS?..........ccooviiii i, Kg/ha
= Wha ISTNE PIICE?. . e Kip
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- How many kilograms of insecticdes do you used per hectares?................ Kg/ha
- How many liters of insecticides do you used per hectares? ................... Liter/ha.

- What kind of herbicides do you family applied?

e T 2... .. . = gy, “UTITTTURIIRTI VTSR <) TURY TR
- How many kilogramg/liter of herbicides do you used per hectares?................ Kg/ha
- How many liter of herbicides do you used per hectares?......................... Liter/ha

- How about the soil fertility status? Excellent / Good/ Middle/ Bad
- Whatisthesoil Color? ..o e
24. What are the varieties of paddy fied planted?
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() P  Early Var....... days, Medium Var........ days LaeVa........ days.
D) ; Early Var....... days, Medium Var........ days, Late Var........ days.
) T Early Var....... days, Medium Var........ days, LateVar........ days.
2\ B ; Early Var....... days, Medium Var........ days Late Var........ days.
5) i, ; Early Var....... days, Medium Var........ days, Late Var........ days.
25. How far from your family to your paddy field? ..o, Km
Or how muchtimetogothere............coooooiiii i, Hours.

26. How many kilograms of paddy field have been yidded thisyear?........... Kgor T

27. How many proceses are needed in paddy fidd cultivation and how many labor
days are needed in each process?

No. | ActivitiesProcesses | How many days?eech days how | How many  labor
many labors days?
1 | Clearing-burning
2. | Land preparaion
(plowing)
3. | Harowing
4. | Seadling
5 | Paniting
6. | Weeding fird time
7. | Weeding-2 times
8. | Harveding
9. | Pogt harvedting
10. | Other activities

28. What is the usage of paddy rice?

- How many kilograms of paddy rice for consumption in your family?......Kg.
Af, sale, hOW MUCh?. . Kg
-Wherg?...a...gm. I . @ o e @ e - B R
-ANdWhat ISTNE PHICE?. .. e Kip
29. When the paddy field sowed? Date. .... and when harvested? Date....................
30. What are the limiting factors prevent planting paddy fidd?
D) e ) e




D) ettt B) e ettt
) e, ). e,
) e £10) FOTR ST URPRRURRRPS

31l How do you think about the limiting factors prevent planting paddy fidd? And

rank of the CONSITAINTS ADOVE. ... .. e e e e e e e e e,

- How many kilograms of insecticides do you used per hectares?.........Kgha
- How many liters of insecticides do you used per hectares?............ Litergha

Andwhich spedficisbigproblem?1  ;2; 3. 4,5 6, 7, 8 9and10
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39. What isthe sze of maize fidd?

- How many hectares of maize fiedld do you family have? ....................... ha.

40. How many processes ae needed in maze cultivaiion and how many labor days

are needed in each process?
No. | ActivitiesProcesses | How many days?esch days how | How many  labor
many labors days?

1 | Cutling

2. | Buming

3. | Cleaing

4. | Fendng

5. | Hanting

6. | Weadingfird time

7. | Weading-2 times

8. | Haveding

9. | Post harvedting

10. | Other activities

41. What are the varieties of maize planted?

YLK Early Var........... days, MiddleVar........... days LaeVar............ days.

2).innnn.  Early Var........... days, Middle Var........... days LaeVa............ days.

C) DO Ealy Va........... days, Middle Var....... days LaeVar............ days.

4)......... ;Early Var........... days, Middle Var........... days LaeVar............ days.

5. Ealy Var........... days, Middle Var........... days LateVa............ days.

42. How far from your family to your maizefidd? .............cooeiiiiiiiiinennn. Km.
- Orhow muchtimetogothere............coooeiiiiiii Hours.
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44. How many processes are needed in maize cultivation and how many labor days
are needed in each process?

45. What is the usage of maize?

- How many kilogram of meize for consumption?............c.cooeeeiiiiiii i

- I sAlE, hOW MUCN?. ..o e e e

S N B 2, e

- ANd What ISTNE PIICE?. ..o Kip

- How many kilograms of maize usage for feed animas?................coeine
46. When the maize sowed? Date. ........... ; and when harvested? Date...................
47. What are the limiting factors preventing planting maize?
(PN 40/ N0 NUSUOTITE WP AP N U\ VEUUTIRURIITRIIRN IR\ (/U I
3.7 ST VR A N B G- N I N B
< NUUUPTSURUIN WRSRUPTIRTRTSRTRTRRTR (C70m FOTURRIOTR Y0 RURTOTRTIURY SUTRORRTRROY ¥ SR
€\... (.. oo NS 'V SN "R SNy AU o Y S
AN N .. IN.. . f Xeeieeecdleicc NSl
48. Did your family usefertilizer? Yesd NO. Why ...

- What kind of fertilizer did you gpply?

D2y, 2 3. NS

- How many kilograms per hectareS?...........cccovieiiiiii i, Kg/ha

-What ISt PIICE?. ..o Kip
49. Did your family useinsecticides? Yes NOWhy?..........cooviiiiiiiiiiii

- Wha kind of insecticides do you family gpplied?

i N BT PERERES SEARSERENS el K

- How many kilograms per hectares?..............c.ccovviiiiiiiiiinnns Kg; /ha

- How many liter per hectare?..........cooveiiii i Kg; Liter/ha

- What IStNEPITICE?. .. e e Kip
50. Did your family use herbicides? Yes...../ No........ Why?. .o

- What kind of herbicides do you family used?

i) 2) i, ) PR

- How many kilograms per hectare?.............oooveviiiivii e, Kg; /ha
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-What IStNePrICE?. ..o Kip

- How many timesS per aSeas0N?.......ovvvieieiiiie e e e Times.
2.4 Soybean
51. Do your family plant soybean? . Yes...... s NO......cl sWhy 2.,
52. What is the 9ze of soybean fidd?

- How many hectares of soybean field do you family have? .................... ha

- How many seedsareneeded init2........ccoovvieiiiiiiiii i Kg/ha

- Whereisit Came fromM?. .. ..o
53. What are the varieties of soybean planted?
| RPN/ ;Early Var.....days, Moderate Var......... days, LaeVar.........days.
L) ;Early Var.....days, Moderate; Var......... days, Late Var........days.
C) RTTT ;Early Var.....days, Moderate; Var......... days, Lae Var........days.
2\ ;Early Var.....days, Moderate; Var......... days, Lae Var........days.
S W RGO ;Early Var..... .days, ModerateVar...........days, LaeVar.........days.
54. How far from your family to your soybean fidd? ... Km

- Orhow muchtimeto gothere?. .. ..vvir i e i Hours.
55. How many kilograms of soybean have been yidded thisyear?............... Kgor T

56. How many processes are needed in soybean cultivation and how many labor days
are needed in each process?

No. | ActivitiesProcesses | How many days?each days how | How  many  labor
many labors days?

1 | Cutting

2. | Buming

3. | Clearing

4. | Fendng

5 | Panting

6. | Weeding fird time

7. | Weeding-2 times
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8. | Haveding

9. | Post harvedting

10. | Other activities

57. What is the usage of soybean?
- How many kilogram of soybean for consumption in your family 2......... Kg
- 0f sale, how MUCH?.. . oo Kg
1015 7
- ANdWhat ISTNEPIICE?. .. e e Kip.
- How many kilograms of soybean usage for animals?...........c.oevievn. Kg.
58. When the soybean sowed? Date. .........; and when harvested? Date. . .................
59. Do you grow soybean inthe upland ricearea? YesINOWhy.........cooiieiiinne ..
= OF Other BRI ST . oot e
60. What are the limiting factors prevent planting soybean?
oo Nl YA 2/ SPRUSTY ST VY Y SR
N ALY 4. L. %coooiioloeicc NSl
YT v A NN W s S Bttt e e
LI VUi, IO oot Y o7 &S AL
GMNG - M s ——m—" 10,
61. Did your family usefertilizer? Yes/ NOWhy 2.,
-What kind of fertilizer did you apply? 1.................. e A S
- How many kilogramsper hectares?................ccoeeviiiiiii i, Kg/ha
-What ISTNEPIICE?. ... e e Kip
62. Did your family useinsecticides? Yed No........ Ve o L £y edl
- What kind of insecticides do you family gpplied?
y... N APV Q. LMl .. [N Jcll. .. WLV EE N
- How many kilograms of insecticides do you used  per hectares?....... Kg/ha
- How many liter of herbicide per hectar€?.............oooiiiiiiiin Liter/ha
- Wha ISTRE PrICE?. .. e Kip
63. Did your family use herbicide? Yes. NO. Why 2.

- Wht kind of herbicide did you apply?
Lo 2 e, Bt
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- How many kilograms of herbicide per hectare?.......................... Kg/ha
- How many liter of herbicide per hectar€?...........coooviiiiiii, Liter/ha
S What ISTNEPIICE?. ... st e e Kip
64. Do your family plant another cropsin the upland rice area? Yes/ No. Why.........
65. What are there crops?
No Typeof crop Seeds Date of Date of Productivity

varieties (Ko) growing harvesting

1IN AL | e B NN e N [ RN
Ll (... f.... [f| ... o &) ) eees NG NN | g AR
S| i [ i i [
4 AUl N 2 A N | e | AR
B USRI L | S s [N AR LR
B | i [ | e [
W\ [C. L. N BN Ve NS
A\ W N e [ NALLIY L e e |ON S
9 W\ov e o N e [ R AT D e LY
10, NN NG [ T DA Y S
65.What are the mgor problems with crop and which prevent growing of crops?.......

66. Besde the crops tha have been mentioned above, do your family plant others?

69. What arethey yields of these Crops?.......c.vuiviein i e
70. What are the useful of theSE CropS?.......ovviiiiiii e
- For consumption in your family? ..o
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[11. Other information about Socio-Economic and Environments

103. Do you family member usudly go hunting? Yes/ No. Why...........................
104. What kind of wild animads aways your family member or other village hed

107. Which kinds of disease your family member dways catches?........................
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108. When you're family member catch disease, were the herba medicines used?......

110. Which family in your village hes the bet living ocondition you

111. Which family in your Vvillage hes the worse living condition you

112. How do you think about agriculture and foredry in the 5; 10; 15; 20; 25 and 50

YEArS 00 AN PrESEIIE? ..ottt et e et et et e e e e e e e

116. How do you think about socio-economic development in this community?.........
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Appendix F. Parameter s deter mination

1. Plant height

Pant height was measured from ground to the base of tassdl for maize and
from ground to the tip of the longest or highest stem for soybean by centimeter (cm).
2. Leaf Area(LA) and Leaf Arealndex (LAI)

LA / plant = aw.
W
Where a =totd ledf area of sample plant

w = dry weight of leaves from sample
W = dry weight of dl leavesfor the plant

I LA (cm %)
GA (cm ?)
Where SLA = Sum of Lesf Area/plant of No. Sample plants (sz)
GA = Ground Area
3. Granyidd (kg/ha)

(100- M,) , W _ 10000
(100- M,) 1000 A
Where: M1 = Moisture content of crop (tested) (%0); Mz = Standard of moisture
content (%); W = Weight of grain from harvest (g); 1 kg=1000g
A =Areaof havest (m2); 1 ha= 10,000 nt.

Yield(kg/ha) =

4. % of un-filled-pods per plant

Number of un-filled-pods per plant x 100
% of unHfilled-pods per plant =

Tota number of pods per plant

5. Harvest Index
HI :TG—Y
TDM
Where HI = Harvest Index

TGY =Totd Gran Yidd
TDM = Totd Dry Maiter
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