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Integrated fertilizer application in aromatic vegetable
soybean production
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ABSTRACT: The experiment was conducted for three seasons (dry, early rain and late rain) at Chiang Mai Field
Crops Research Centre in 2010 to find out the method for integrated application of chemical and organic fertilizers
in aromatic soybean production. The experimental design was 3 x 2 x 2 factorial in RCB and 3 replications. Three
types of organic fertilizer, (A1) cow manure 1 ton/Rai, (A2) compost 2 tones/Rai, (A3) chicken manure 300 kg/
Rai were assigned as factor A, two sets of chemical fertilizer, (B1) — DOA set (15-13-11 of N-P,0.-K,0 applica-
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tion 3 times: 1. basal application with 20 kg/Rai of 0-46-0 and 10 kg/Rai of 0-0-60 2. side dressing with 25 kg/Rai
of 13-13-21 at 25 DAS 3. side dressing with 25 kg/Rai of 46-0-0 at 45 DAS) and (B2) — company set (37-14-18
of N-P,O.-K,0 application 3 times: 1. side dressing with 50 kg/Rai of 15-15-15 at 15 DAS 2. side dressing with
50 kg/Rai of 13-13-21 at 30 DAS 3. side dressing with 50 kg/Rai of 46-0-0 at 50 DAS) were assigned as factor
B, and two soybean lines, (C1) MJ 0108-11-5 and (C2) Kaori were assigned as factor C. Data were recorded for
marketable yield, grade B pod yield, number of marketable in 1 kg, aroma, soil chemical properties and benefits.
Cattle manure accompanied with the company fertilizer set provided the highest marketable yield of 257.3 kg/Rai
in the dry season and 93.7 kg/Rai in the late rainy season but there was no significant different for marketable yield
in the early rainy season. Compost and chicken manure with both DOA set and company set of chemical fertilizers
could also be used with MJ 0108-11-5 and Kaori but they provided lower yield. MJ 0108-11-5 gave higher yield
than did Kaori, but Kaori was more fragrant than MJ 0108-11-5. The results of soil analysis were not conclusive

and more data of more years are required.

Keywords: aromatic vegetable soybean, organic fertilizer, chemical fertilizer
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Table 1 Marketable yield or grade A pod yield (kg/rai) of 2 aromatic vegetable soybean lines at the different

combinations of organic and chemical fertilizers in 3 growing seasons 2010

Dry season
Cow manure Compost Chicken manure
Soybean lines (1 ton/rai) (2 tons/rai) (300 kg/rai) Average
DOA set Company DOAset Company DOAset Company

MJ 0108-11-5 158.2b 2573 a 188.1b 190.3 b 186.0 b 160.0 b 190.0 A
Kaori 55.8 ¢ 46.5¢c 36.4c 512c¢c 63.8¢C 51.2c¢ 50.8 B
Average 107.0B 1519 A 1123B  120.78B 1249 AB 10568B

Average

129.5 116.5 115.2

(organic fert.)

A (organic fertilizer) ns; B (chemical fertilizer set) ns ; AB ** ; C (soybean line) ** ; AC ns ; BC ns ; ABC **;

CV=19.1%

Early rainy season

Lines / varieties

Marketable yield (kg/rai)

MJ 0108-11-5
Kaori

Average

169.6 a
57.6 b
113.6

A (organic fertilizer) ns; B (chemical fertilizer set) ns ; AB ns ; C (soybean line) ** ; AC ns ; BC ns ; ABC ns

CV =93.4%
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Late rainy season

Cow manure Compost Chicken manure
Soybean lines (1 ton/rai) (2 tonnes/rai) (300 kg/rai) Average
DOAset Company DOA set Company  DOAset Company
MJ 0108-11-5 28.8 bc 93.7 a 36.0 bc 36.0 bc 57.7b 50.5 bc 50.4 A
Kaori 216¢ 18.0c 18.0c 216¢ 18.0c 18.0c 19.28B
Average
40.5 27.9 36.0

(organic fert.)

A (organic fertilizer) ns; B (chemical fertilizer set) ns ; AB ns ; C (soybean line) ** ; AC ns ; BC ns ; ABC *;

C.V.=50.0%

Means in the same column or row followed by the same capital or small letter are not significantly different
at P <0.05 by DMRT
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Table 2 Grade B pod vyield (kg/rai) of 2 aromatic vegetable soybean lines at the different combinations of
organic and chemical fertilizers combined 3 growing seasons in 2010

Seasons (factor D) Chemical Grade B
Soybean lines
Average fertilizer set pod yield
(factor C) D 2010 ER 2010 LR 2010
(factor B) (kg/Ra)
MJ 0108-11-5 667 c 906 a 772 bc 782 A DOA set 625 b
Kaori 414 d 817 ab 362 d 531 B Company set 688 a
Average 541 B 862 A 567 B 656

A (organic fertilizer) ns; B (chemical fertilizer set) * ; AB ns ; C (soybean lines) ** ; ACns ; BC ns ; ABC ns ;
D (growing season) * ; AD ns; BD ns ; ABD ns ; CD **; ACD ns ; BCD ns ; ABCD ns ; CV = 24.7%

Means in the same column or row followed by the same capital or small letter are not significantly different
at P < 0.05 by DMRT
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Table 3 Number of marketable pod in 1 kg of 2 aromatic vegetable soybean lines at the different combinations
of organic and chemical fertilizers combined 3 growing seasons in 2010

Organic fertilizer

Chemical fertilizer

Cow manure Compost Chicken manure Average
et (1 ton/rai) (2 tons/rai) (300 kg/rai)
DOA 281 275 287 281 b
Company 268 268 284 273 a
Average 274 A 271 A 286 B

Table 3 Number of marketable pod in 1 kg of 2 aromatic vegetable soybean lines at the different combinations
of organic and chemical fertilizers combined 3 growing seasons in 2010 (cont.)

Seasons
Soybean lines Average
D 2010 ER 2010 LR 2010
MJ 0108-11-5 246 a 247 a 302c 265 A
Kaori 294 ¢ 275b 299 ¢ 289B
Average 270 A 261 A 300 B

A (organic fertilizer) **; B (chemical fertilizer set) * ; AB ns ; C (soybean lines) ** ; AC ns ; BC ns ; ABC ns ;
D (growing season) ** ; AD ns; BD ns ; ABD ns ; CD **; ACD ns ; BCD ns ; ABCD ns ; CV = 7.2%

Means in the same column or row followed by the same capital or small letter are not significantly different
at P <0.05 by DMRT
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Figure 1 Abundance of aroma-related substance in 2 aromatic vegetable soybean lines at the different com

binations of organic and chemical fertilizers by GC-MS, ER 2010
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Table 4 Area of the abundance of aroma-related substance in 2 aromatic vegetable soybean lines at the dif-

ferent combinations of organic and chemical fertilizers by GC-MS, ER 2010

Cow manure Compost Chicken manure
(2 tons /rai) (300 kg /rai)
Soybean line Average
DOA Company DOA Set Company DOA Company
set set set set set
MJ 0108-11-5 392,502 513,622 759,348 468,137 489,174 429,893 508,779
Kaori 619,306 554,086 662,528 527,932 601,611 472,759 573,037

Average (chemical fert.) DOA set mean = Company set mean =

587,412 494,405

Table 5 Test on aroma of vegetable soybean pod by human sense comparing with GC-MS method

Aroma sense score ER 2010 GC-MS LR 2010 LR 2010 Treatments
(1= strongest aromatic (7 tester method (11 tester (1 tester in
12= mildest aromatic) average) (ER 53) average) Maejo Univ.)

(Treatment  (Treatmentno.) (Treatment (Treatment no.)

no.) no.)
1 6 5 12 7,10,12 1) manure+DOA+MJ
2 5 6 10 2 2) manure+DOA+Kaori
3 4 2 2 5,6 3) manure+company+MJ
4 12 10 9 4,8 4) manure+company
5 2 4 " 1,3,9 +Kaori
6 8 8 7 11 5) compost+DOA+MJ
7 10 3 1 6) compost+DOA +Kaori
8 3 9 3 7) compost+company+MJ
9 9 12 6 8) compost+company
10 " 7 5 +Kaori
11 1 11 4 9) chicken
12 7 1 8 manure+DOA+MJ

10) chicken manure+DOA
+Kaori

11) chicken manure
+company +MJ

12) chicken manure

+company +Kaori
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50 (%0M) amasunagifi 0.5-0.65% e dtlupan
7 0.3% wleldilemin wazh 0.65% leldyaldld
Avail. P geiudnties anviuiteldyalrila e Avail
P anassnenaiunez gl ldaiu da Extr.
K et luynnenidansldileaunid f Ca anas
@1 Mg Cu waz B wlasunladlaiunn (Table 6) s
esanifuszaznanieddifen maudouulas
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Table 6 Soil chemical properties of the six treatment combination plots for vegetable soybean line MJ 0108-

11-5in the dry, early rain and late rain 2010, Chiang Mai Field Crops Research Centre

1) cow manure + DOA + MJ 0108-11-5

D 53 ER 53 LR 53
Before  After soil After After soil After After soil After
improvement harvest improvement harvest improvement  harvest

pH 6.9 6.1 6.1 5.7 6.6 5.9 6.7
%0OM 0.84 0.17 0.80 0.70 0.67 0.97 0.50
Avail.P (mg/kg) 74 72 115 162 100 168 81
Extr.K (mg/kg) 49 76 96 182 80 103 62
Ca (mg/kg) 488 400 491 543 358 312 275
Mg (mg/kg) 102 132 172 260 140 159 128
Cu (mg/kg) 0.65 0.71 0.69 0.74 0.61 0.63 1.03
B (mg/kg) 0 2.68 1.05 1.04 0.83 0.48 0
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Table 6 Soil chemical properties of the six treatment combination plots for vegetable soybean line MJ 0108-11-5
in the dry, early rain and late rain 2010, Chiang Mai Field Crops Research Centre (cont.)

3) cow manure + company + MJ 0108-11-5

D 53 ER 53 LR 53
Before  After soil After After soil After After soil After
improvement harvest improvement harvest improvement harvest

pH 6.9 59 6 5.9 6.2 6.1 6.1
%OM 0.84 0.70 0.60 0.64 0.34 0.87 0.54
Avail.P (mg/kg) 74 80 85 93 89 148 110
Extr.K (mg/kg) 49 103 81 148 51 90 125
Ca (mg/kg) 488 375 518 561 271 280 302
Mg (mg/kg) 102 87 149 148 67.76 113 125
Cu (mg/kg) 0.65 0.75 0.74 0.92 0.52 0.81 0.73
B (mg/kg) 0 0.78 2.21 0.59 0.97 0.21 0.22

5) compost + DOA + MJ 0108-11-5

D53 ER 53 LR 53

Before After soil After After soil After After soil After

improvement harvest improvement harvest improvement harvest

pH 6.9 6.4 6.3 6.2 6.2 6.2 5.8
%OM 0.84 0.17 0.64 0.6 0.4 0.64 0.34
Avail.P (mg/kg) 74 75 74 79 68 131 64
Extr.K (mg/kg) 49 69 76 89 41 96 62
Ca (mg/kg) 488 298 504 493 311 322 268
Mg (mg/kg) 102 72 107 135 86.51 115 81.03
Cu (mg/kg) 0.65 0.82 0.88 0.72 0.55 0.57 0.61

B (mg/kg) 0 0.54 0.43 0.65 0.68 0.3 0.27
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Table 6 Soil chemical properties of the six treatment combination plots for vegetable soybean line MJ 0108-11-5
in the dry, early rain and late rain 2010, Chiang Mai Field Crops Research Centre (cont.)

7) compost + company + MJ 0108-11-5

D53 ER 53 LR 53

Before After soil After After soil After After soil After

improvement harvest improvement harvest improvement harvest

pH 6.9 6.3 6.1 5.9 6.3 6.2 5.7
%OM 0.84 0.27 0.67 0.47 0.27 0.50 0.34
Avail.P (mg/kg) 74 62 58 73 62 122 67
Extr.K (mg/kg) 49 52 66 116 39 86 69
Ca (mg/kg) 488 296 441 412 251 231 178
Mg (mg/kg) 102 67 87.3 122 78.13 90.94 50.99
Cu (mg/kg) 0.65 0.77 0.88 0.85 0.41 0.54 0.54
B (mg/kg) 0 0.24 0.53 0.84 0.68 0 0

9) chicken manure + DOA + MJ 0108-11-5

D 53 ER 53 LR 53
Before  After soil After After soil After After soil After
improvement harvest  improvement harvest improvement harvest
pH 6.9 6.1 6.1 5.8 6.1 6.4 5.6
%O0OM 0.84 0.57 0.70 0.60 0.57 0.64 0.67
Avail.P (mg/kg) 74 82 83 143 138 229 "
Extr.K (mg/kg) 49 74 52 143 57 85 59
Ca (mg/kg) 488 317 486 513 346 408 306
Mg (mg/kg) 102 75 92.3 149 92.63 124 90.45
Cu (mg/kg) 0.65 0.90 1.10 1.00 0.51 0.63 0.82

B (mg/kg) 0 0.06 0.67 0.56 0.54 0.05 0.32
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Table 6 Soil chemical properties of the six treatment combination plots for vegetable soybean line MJ 0108-11-5
in the dry, early rain and late rain 2010, Chiang Mai Field Crops Research Centre (cont.)

11) chicken manure + company + MJ 0108-11-5

D 53 ER 53 LR 53
After soll After After soil After After soil After
Before improvement harvest improvement harvest improvement harvest

pH 6.9 6.1 57 58 6.2 6.4 52
%OM 0.84 0.47 0.84 0.57 0.37 0.57 0.64
Avail.P (mg/kg) 74 82 73 168 74 271 85
Extr.K (mg/kg) 49 78 50 177 49 73 91
Ca (mg/kg) 488 324 511 554 252 305 230
Mg (mg/kg) 102 78 84.3 166 50.03 64.2 51.63
Cu (mg/kg) 0.65 0.91 0.88 0.93 0.46 0.49 0.78
B (mg/kg) 0 0 0.6 0.35 0.27 0.06 0.22
NAADLILNY (yalnla+gaile nan.+ MJ 0108-11-5) 49Un93xis

A o v o ' !

LuﬂuﬂmunuLLﬂimu (variable cost) AW

at-:lr-:i v o A aa
mmmﬂum"la‘mnﬁﬂmmmﬁm AR NTINIT
71 3 (Jumpan+gailesEsm+ MJ 0108-11-5) way 9

'
A '

AU 21PN UATIINEANARINIA B Y)NNIINIDaz e
fls nenasnaanlaialeunniige denadunseais
73,9 uaz 11 (yalildrgadlarsin+ MJ0108-11-
5) (Table 7)
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Table 7 Benefit over variable cost of 2 aromatic vegetable soybean lines at the different combinations of organic

and chemical fertilizers, marketable and grade B yield, ER 2010

Variab Market Income Benefit” Grade Income Benefit” Total
Treatments le cost able (baht/  (baht/ Byield (baht/ (baht/ benefit
(baht/r  vyield rai) rai)  (baht/rai  rai) rai)  (baht/rai
1) manure+DOA+MJ 0108- 2,900 158.2 2848 -52 744.7 8936 8885 8,833
2) manure+DOA+Kaori 2,900 55.8 1004 -1895  538.1 6457 4562 2,667
3) manure+company+MJ 3,985  257.3 4631 646 860.3 10324 10970 11,616
4) manure+company +Kaori 3,985 46.5 837 -3148 5718 6862 3714 566
5) compost+DOA+MJ 0108- 3,400 188.1 3386 -14 720.0 8640 8626 8,613
6) compost+DOA+Kaori 3,400 36.4 655 -2744 4817 5780 3036 292
7) compost+company+MJ 4,485 190.3 3425 -1060  817.5 9810 8750 7,691
8) compost+company-+Kaori 4,485 51.2 922 -3563 531.2 6374 2811 -752
9) chicken manure+DOA+MJ 2,000 186.0 3348 1349 719.8 8638 9986 11,335
10) chicken 2,000 63.8 1148 -851 544.2 6530 5679 4,828
11) chicken 3,085 160.0 2880 -205 828.6 9943 9738 9,533
12) chicken 3,085 51.2 922 -2163  518.9 6227 4063 1,900

""Benefit = Income - Variable cost; marketable yield price 18 baht/ kg ; grade B yield price 12 baht/ kg

agu
nsldianan 1 fw/ls sounudainiigaues
1399 (37-14-18 284 N'P,ZO{KQO) uanantln
APNIAIFIUGINIINTTHITRU Tuanesiug MJ 0108-
11-5 flalgnTungués (257.3 nn./l9) uazanaey
(93.7 nn./1g) daunnsldilemadn 2 siw/ls uazyalnld
300 nn. /s saafugailaipdinenes nan. wazLEEm

ety ansnldldlneliinanansesaan wary
AN MJ 0108-11-5 uaz Kaori waxdalifinls
e unuLlsiugegn dleAnanuananinan
1A3gIU uazieRnsanruiingange B fawde
inananeiugaiau MJ 0108-11-5 loianangandn
Kaor inssifuiiennsaiienld windeariu usig
Kaori l#iAaamassnnng
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