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Soybean Yield Gap Analysis in Paddy Field after Rice in Chiang Mai
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Abstract

Soybean yields at farmer’s field are génerally lower than those indicated by trials at research
station. This study was concentrated in soybean yield gap from the aspect oiba.gronomic components.
The on-farm trial was tested on 11 farmers’ fields in Mae Rim District and 13 farmers’ fields in Mae
Tang District,Chiangmai from December 1988 to Aprii 1989, In this study, 14 farmers received
recommendation and free package of inputs (good seed, fertilizer, herbicides and insecticide) and 10
farmers received only recommendation. For Chiangmai 60 variety, the mean soybean yields with inputs
were 468 % and 769 % higher than those without inputs at Mae Rim and Mae Tang Districts,
respectively. For SJ.5 variety, the mean soybean yields with inputs were 11.27 % and 11.3 % higher than
those without inputs at Mae Rim and Mae Tang , respectively. The yield gap of soybean resulted from
low quality, seeds, non application of herbicide and chemical. Futhermore, the available phosphorous in
the soil was inadequate for soybean production. Moreover, weeds were the main problem for growing
soybean as well. In addition, lack of correct knowledge and experience to use production technology,
inadequate capital (credit/loan) and opportunity to be employed off-farm contributed to the soybean yield
gap as well. In the second year, the on-farm trial was conducted in two locations from December 1989
to April, 1990. Ten and 16 farmers’ fields were selected for the trial at Hang Dong and Sanpatong
District, Chiang Mai,? respectively. Yields of soybean grown in rice straw burned and unburned straw with
either small mechanizea planter (INVERTED-T) or bamboo stick were not significantly different. However,
soybean yields with herbicide applying and straw mulching were higher than those with no weed control
supporting the first year observation that weeds were the main problem of soybean growing.

The demonstration plots were conducted in 20 locations. Land preparation by straw burning, straw
cutting and left straw in the field with two planting methods (using INVERTED-T and bamboo stick) did
not produce different soybean yield. However, economic consideration showed that soybean grown with

INVERTED-T in unburned straw reduced cost of production per unit area.
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a1 1 nadllaTeidunoulgndundes T 2532

Aol "~ pH % OM. P(ppm) K(ppm)
DuT 4.7-6.3 0.34-3.25 0-4 8-177
D.ULAY 4.7-55 2.22-4.66 0-12 41-128

aT9f 2 wande (nn/13) uazeIflIznoLYB NIRRT ANBDIUE .60 i auaiTu
aouds 1 2532

nNInAt WANA® k100 Wwia Fwamdn  dwaude anage Swaudu
(nn./3) (nw) vidiu dadu ()  (do'ld)

Wesumnea 348 16.8 24.8 116 46 61500

Wduuziin 237 15.9 16.4 102 42 70700

% difference 46.8

mnfi 3 wanda (nn/13) uazesdimzneunandadunioniug s5 i sy
nquas 11 2532

nynAg HOKG® w100 wda  dwawmdn dwaude  anags Swaudu
(nn.19) (n$u) et dodu (w)  (¢in'ly)

Widdammba 234 129 17.7 106 46 76500

TRduusHn 110 13.9 16.1 101 52 6100

% difference 112.7
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a3t 4 wande  (nn/'19) ua:aaﬁﬂsznawamanﬁmﬁ'smﬁmﬁuﬁ W60 A DMAULAI
nauds T 2532 '

nITWs WNANEN w100 wia  dmowdn  dwude evuge dwandu
(nn./19) (n3w) fiodu dodu (o) (¢019)

I¥Jadennda 276 15.3 25.9 12.6 57 57800

TR uuiN 156 125 19.9 11.8 41 64600

% difference 76.92

Wil 5 wanda (nn/19) uazesdiznovvnHaniatAnReITUE §a. 5 A ausuas
nquas T 2532

Nyt HEHES “W®.100 Wwia  wawdn  waude enugs waudn
(nn./19) (n3w) fadn dodn () (e019)

Iadsnnde 237 125 19.9 12.2 62 75400

IReuus 213 13.8 12.4 11.3 50 64600

> % difference 11.26
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arnfl 6 dunumamndadanfosrseansainideinudssldduusin swiues sl

emMI darnils a7 “aitin
Tadenmwda  donil (usa 3uaa piptY
1. 1@Soudn 290 M  50.00 ¥\ 60.00 65.00 145.00
2. Ugn 375 %  40.00 ym 51.20 98.80 150.00
3. ‘ldﬂu 1.40 40.00 20.00 36.00 56.00
4. finvany - - - - -
5. fndadazfiy 097 ¥ 50.00 ! - 48.50 48.50
6. 11N 2.07 % 40.00 v 4.00 78.80 82.80
7. idadeyfy  0.04 40.00 v\ - 1.60 1.60
8. fwgniles 018 4 40.00 ym - 7.20 7.20
9. tﬁmﬁm 2.86 W 40.00 v 8.80 105.60 114.40
10. uuazdia 169 . 40.00 11 4.40 63.20 67.60
11. 8% 9 - - - 0.40 0.40
12. W - - 86.40 - 86.40
FAWAWTINY 254.80 505.1 759.90
1. wdedui 1052 nn. 1500 um  157.80 - 157.80
2. gindeuNes  0.46 {ay 180.00 Y1 82.81 - 82.81
3. saidadRY 0.06 R@T  376.00 1! 2256 - 2256
4. 30l7lmdoy 056 g3 10.00 v M 5.60 - 5.60
5. fjpedl 048 nn.  10.83 1M 5.20 - 5.20
6. ﬂzjgan 9.46 nn. . 700 1! 66.22 - 66.22
7. QUau Y 0.16 §aY 239.00 ymn 38.21 - 38.21
8. Yuim 0.04 nn. 343 um 024 - 0.24
Twilsamnda 378.64 - 37864
AUNUNINEATIN 633.64 505.1 1,138.64
wawdaednld (nn.) 172.80
dunumaniade nn. (um) 6.59
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mTefl 7 dupumandadanioneansainidioiiuysdliledeninte euluas Bl

JemMy da3 Iy dasn S “siiln -
TN Inee DR Rl usa
1. 1FBUAU - - 136.46 87.66 224.12
2. Ugn 423 40.00 11 92.60 76.60 169.20
3. &y 3.05 40.00 YW 8.00 11400  122.00
4. iany 0.03 30.00 ¥ - 0.90 0.90
5. dadagfy 1.84 50.00 uwm 3.34 88.66 92.00
6. 19N 1.33 Su 40.00 1N - 53.20 53.20
7. tndadvfy 0.48 T4 40.00 v 10.00 14.00 24.00
8. Sagindies 0.13 u 40.00 um - 520 5.20
9. _Lﬁmﬁm 3.37 fu 40.00 v 84.00 50.80 134.80
10. vuuacda 2.08 fu 40.00 11 50.66 32.54 83.20
1. 8% 9 - - - 1.66 1.66
12. WA - - 126.47 - 126.47
FIAWTIHN 51153 526.22 | 1,036.75
1. wieiug 14.72 nn. 13.00 v\ 50.96 140.40 191.36
2. IMIAUURY 0.73 @7 235.00 yw - 17150 17155
3. gMINITNY 0.04 §a3 - 3369 - 33.69
4. ¥e'la T o 117 9 10.00 1N 1.33 9.37  10.70
5. flewad 19.33 nn. 6.70 U™ - 12951 12951
6. fuaan 3.27 nn. 5.00 v 13.00 335  16.35
7. ldu 9 - - 30.66 - 30.66
8. du 9 - - - - -
TwtadenInee - - 129.64 45418 583.82
LITE et - - 641.17 979.40 1,620.57
waraaeiats (nn.) 234.00
dunwda nn. (L)

6.93
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uaziowsaqulinandaganiudelifimididadofs  Millifesnnuuasfiliindadafawy
UhnosJefimnnniuyssiildisequuazld herbicide (aninsft 8)

wilasnasoy

énaihudnanununasesfiemgndandeslanldieTesnlynuuy INVERTED-T wialen
AnRnmioluanmmmanializorhs  wioliderhs  Idnendeliuandreiuds 20 Tw
(st 9, 10, 11 uaz 12)

aneDil 2 «

magndandesleefimasmmielinms wiadavhmialiderhs wiemadgniesld
\n¥ognuuy INVERTED-T wievgnleeldlinassjs IdandalaisanersmuueRafivinlinende
danfouandniufiomaridatefiy dnfuthdesnafunandadandouasaaduulunagn
danfes limnfinnadarns dehe wvhe wdarslinairdadefidunialfedesiienuuse
wnnzsdunsfineuesussey  uwazdssninsasenylduiaiuflunmlgneatiléts 4-6
nn./13
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a19fi 8 aadievauuacnanda (nn./19) vemsmesssfilindny a.duthaes
Tpslni nquds T 2533

WWUEUR | wefiadned e wisan WUl wwdund
wndant  yad nadlu aouuia o fya

pH 570 5.70 550 5.30 5.30 5.10

% OM. 2.96 2.43 2.31 2.65 2.59 3.49

P (ppm.) 12.00 4.00 42.00 Trace 3.00 1.00

K (ppm.) 51.00 44.00 44.00 41.00 52.00 52.00

Texture sandy sandy sandy sandy sandy sandy clay
loam loam loam loam loam loam

Treatment wanda (nn./'13)

(7}’ g%

9399 INVERTED-T)

ﬂquﬂ'n 408 328 *304 315 332 325

herbicide 439 306 339 278 322 328

check 436 265 364 262 326 269
Ve

ﬂ’q&M’N 329 . 320 300 304 272 296

herbicide 332 320 317 327 256 305

check 346 290 318 270 240. 291
aivhs

1393 (INVERTED-T)

AqUAHIY 343 289 314 284 264 292

herbicide 415 331 318 308 317 336

check 328 290 319 266 235 283
Viinaes

AquUNIY 414 346 355 274 265 318

herbicide 387 278 346 306 250 307

check 390 256 296 265 190 - 278

(sl 12-24-12 da3n 25 nn./13 ynaw)
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arfl 9 wande (nn./19) uazesdusznovvomsndavodundoslulingny
o.futhaes wudinalni qeudsd 2533

Treatments Yield 100 seed wt. hight weed dry wt

ha) @  (om) (@/m?) pod/pl.
A
burning 310 15.12 52 90.73 22.7
no burning 305 14.93 52 99.06 22.8
B
inverted-T 314 156.34 49 90.27 224
farmer’s method 302 14.17 54 ‘ 99.52 23.0
C
mulching 310°% 14.35 53 93.28 225
post emergence 319 15.07 52 76.46 230
(herbicide)
check 293" 15.15 51 114.95 227
AxB
burning x inverted-T 322 16.26 49 76.31 - 219
x tarmer’s method 298 14.98 55 106.15 23.6
no burning x inverted-t 306 16.42 49 104.24 23.0
x farmer’s method 304 14.44 54 9389 226
AxC
burning x mulching 312 15.15 53 89.29 - 225
X post 317 15.27 51 76.96 232
X check 302 14.94 52 105.93 224
no burning x mulching 309 14.55 52 97.27 22.6
x post 321 14.87 52 7595 2238

x check 205 16.37 50 123.97 23.0
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BxC

inverted-T x muiching 312
x post 332
x check 208
farmer’s method x muiching 308
x post 305
x check 289

AxBxC
burning x iverted-T x mulching 326
x post 328

x check 313
x farmer’s 297
method x muiching

X post 305
x check 201
no burning 299
x inverted-T x mulching
x post . 336
x check 286
x farmer’s method 319
x muiching
x post 306
x check 287
F-test
A ns
B ns
C *
AxB ns
AxC ns
BxC ns
AxBxC ns
LSD. 01 1711

CcV (%) 104

14.92
1827
1684
14.78
14.88
14.47

16.05
1542
16.23
1625

1613
14.55
14.80

1611
16.35
14.30

14.63
14.39

ns
ns
ns
ns
ns
ns
ns

29.8

LA

wbc
4g>e
47%

5snbc

5570

sob-e

&abc
a6°
5580

1527
5%

ns
"~
ns
ns
ns

L

498
89

8348
50.34
128.00
103.08
93.67
101.90

66.38
23.30
10567
11321

96.03
106.20
101.59

60.79
160.32
9294

91.11
97.61

ns
ns

ns
ns
ns
ns

704

226
237%°
210
22.6%
2220
4.2

21.8
233
20.5
232

230
244
234

4.0
21.5
21.8

215
244

ns
ns
ns
ns
ns

ns

26
199
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a1 fl 10 madinTsauuacnan@a (nn./17) vouysmesoulnlindny o.duthass

. Bpalmil aouds T 2533

pL M ygil Win i
EL ) yasn Tum dugrs
pH 5.10 5.00 5.00 5.10
% OM. 2.68 2.93 2.15 3.24
P (ppm.) 8 22 6 2
K (ppm.) 49 53 39 63
Treatments waWda (nn./19)
wioy - 333 389 294 222
- da 300 245 243 214
- Yudenhs 316 307 205 199
k9 - WY 293 303 274 292
- dars 302 328 276 239
- ludanns 270 296 241 275
oty ¥a y LE I 1390 . )
Tauti Wun  Umpedint o dveseddnt 6@
pH 4.8 5.40 5.10 5.20 5.1
% OM. 3.0 2.18 2.68 2.77 2.4
P (ppm.) 12 54 9 7 Trace
K (ppm.) 25 25 25 25 25
Treatments waWaa (nn./19)
399 - W 214 190 282 382 194
- @ 218 195 296 378 245
- Midarhs 191 171 299 363 306
14 - W9 248 168 263 408 265
- dars 229 268 241 191 302
- iidevhs 286 183 256 321 315




aTfl 11 wadaTedduuaznanda (nn./19) vewtsmesoulnlindng a.mnens
wTpIlni nqudsD 2533

407

FUNYY 19 NS "
dudzum §i8 AN Anen
pH 5.60 5.10 4.70 5.2
% OM. 1.86 2.27 2.33 2.3
P (ppm.) Trace 14 Trace 6
K (ppm.) 51 35 44 48
Treatments wawda (nn./19)
Wis - 286 306 295 340
- da 270 360 306 372
- Naidang 233 386 252 315
k] - WY 246 302 301 212
- @an 336 254 237 281
- Yaidans 279 233 222 336
e yoder dduni  yyond
U596 sy7udl 198w INRITTN
pH 480 5.00 5.10 4.00
% OM. 2.60 1.83 2.07 3.03
P (ppm.) 3 8 Trace Trace
K (ppm.) 67 48 44 48
Treatments warda (nn./1¥)
9399 - W 339 297 254 234
- ¢ 320 314 301 162
- Vsidans 296 321 158 169
kbl - WIS 315 340 237 228
- danns 311 356 205 163
- Vaidanng 300 370 218 145
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il 12 wewda (nn./13) uscesddsznevvemsndadanfosiuf 160 luusimesey
Wwlindny a.mnems uae a.duthess wdindlnl luaqudsd 2533

Treatments Yield 100 seed Height Pod/pl. % Green Weed dry
(kg./rai) wt. (em.) seed wt(g/m2)
(9)

1. Inv.=T* + burning 286 15.69 50 20.3 21.8 12274
2. Inv.-T+cut straw 276 15.88 a7 18.5 22.6 90.74
3. Inv.-T+straw 265 15.51 49 20.0 22.0 80.04
4. F.M.**+burning 279 15.64 50 21.9 24.4 102.54
5. F.M+cut straw 268 156.36 48 21.1 23.7 148.27
6. FM. + straw 264 15.59 48 21.7 19.7 122.05
F-test ns ns ns ns ns >
LSD .01 - - - - - 41.69
CV.(%) 15.8 5.6 11.2 238 52.0 59.8

* INV.-T = Inverted-T
*+» FM. = Farmer’'s method
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