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ABSTRACT

The objective of this study was to investigate the efficiency of phosphate biofertilizer
cooperated with chemical fertilizer on soybean vyield after rice production. It was conducted at
the Chiang Mai Field Crops Research Center in the dry season during 2017 - 2019. 2 x 3 factorial
design with 4 replications was set with two factors of DOA phosphate biofertilizer level; use and
did not use (control) and chemical fertilizer levels (3-0-6, 3-4.5-6, and 3-9-6 kg N-P,0Os-K,O per
rai). The results revealed that there had no interaction between factors. The application of DOA
phosphate biofertilizer and chemical fertilizer were not significant in terms of growth and yield
of soybean. However, DOA phosphate biofertilizer application tended to increase soybean yield
higher than control. When considering economic returns, all treatments were not economically
worthwhile due to their Value to Cost Ratio (VCR) were less than 2. Consequently, there was no
need to apply both DOA phosphate biofertilizer and chemical fertilizer in the sufficient
phosphorus content area (> 12 ppm) for soybean production.
Key words: phosphate biofertilizer, chemical fertilizer, soybean
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sefugann 175 fadndusedlansy wazUmnalnumadeniiiulsslovieglusziugs 64 fadn3use
Alanfu drunadiasizifundanisnaass wull anssdsiiaianudunsassluszaudunsadniiey
fio 5.2-6.0 UlinaudundsTngegluszius 0.60-0.74 % Ulmnumeaneiafiiulsslevieglusziugq
110 105-176 fadnsusedlansy wazUiunalmunadeniiiulssloviogluszdus 18 -29 fladn3usde
Alansu (Table 1)

U 2561 a1nmsiesiziauneuntsnaaes nuil wameassrmanudunsadiduszaudy
nsmdnifes fie 6.0 USuauduvdeingegluseius 0.97 % Uiinamearledaiiulszlevoglusziugs
1N 183 fadn3udenlaniy uarUTalnunadeniiiulseloviegluseiusi 26 fadnfusioflandy
drunadiaszifundinmeass wudl anssuIsiairnulunsaaclusziuidunsadntes fie 5.8-
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soflansy waslnunadsundulselosdden 14 -22 Jaansudanlandu (Table 1)
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Alansu drunalinsziAundinismaass wuil ynnssuIsdaraudunsnnie Usuiudunseing
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Tnunaeniidulselovy 19 -23 fadndusenlandy (Table 1)
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Auadu Tl 2560 wuufduiusseninamslddetnnmazaneveamniunisladewi lnuns
LilédeTanmazaronoamnsamiuieinisng 3-9-6 Alanfu N-P,0s-K,0 dels fiamgsduiadenin
flan 45.4 wuRluns wiliuandimuaiadunislddedinmazaenoamnsiuiulonisni 3-0-6
Alansu N-P,0s-K,0 mals Imaﬁmmqﬁum?{a 43.7 wudwns (Table 2 way 3) Tud 2561 waz U 2562
Linudduiussenineanmsladedinmasareneanniunisladewnsl wazlinuanuuwnndieiuniada
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Joiniignsunnansiunandn linnuwand19iun1eads faidesnnlufuiviinaseanesaiiu
Usglonigs Saudivanedenisisdquivinvesiumies nsfiuivanzandniunsugndaimaes adsilen
anuunsnsnssening 5.5-7.0 Bunieinglinindt 1.5 % Weanedaiiluussloviuinnit 12 dwlu
dudau nunadeniiduuszloviannnii 50 dwludmdin (nsdvnisinens, 2565) T3 Suwanarit
et al. (1978) s1897u3 Auiifivsunameanesadiatndae Bray Il #1021 4.2 ppm Wufufivinneanssa

dmSunsugnaamades wazesau (2547) na11771 seauanUudunseUsuneanedaludumaen

o A o

IsuUsunaeneglurag 0.16 - 0.25 Wesifus Muvdssazuanseinisvin daduseduiivihlfAnnis
V17819819113 (critical deficient level)

osFUsenouvomandn laun S1unndudels Sunuiindesiu wazdimiin 100 wia wudisie 3 ¥
Lifufduiusseninenistadetinmasateneamniunisladeowndl waglinuanuuandsiuniaifives
i1 2 Yadelunnasdusenay Tnglull 2560 2561 uay 2562 duudusiolsiade 47,895 48,005 uas
47,825 $u mudIeU Sunuilnaedulade 35.8 30.6 wa 32.0 #n MNAIFU way dwtineds 100 W
17.8 17.8 uay 17.1 n5u auad1du drudrunuudaseiln Tul 2560 waz 2561 lunvujduiugsening
nsladedinmaraneveanfunisladewnd uazlinuanuuaniafunsadfvests 2 dads Taed
Snudasieiinade 2.2 uag 2.1 wie awdidu Tl 2562 ldwudFduiusseninanislddedanm
azangneaniunisladeindiuiu winuauwandsiunisadaeniz Jadenislddedinimazane
vioawin Taenslhildadetanmazaneveamniisrurumdasiolinuniian Ae 1.9 wana (Table 4)

sihAuiien Tl 2560 nuufduiusszninnislddetinwazaeneamiafunsladend lng
nstadetinwazaneveamasiniulewnionsn 3-9-6 Alansu N-P,0s-K0 siols fgsiAuienadounn
fign 0.72 (Table 4 uaz 5) dwiludl 2561 uaz 2562 Liflufduussevinamsladedanmazareneais

Y 2 A
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Table 1 Characteristics of soil quality before planting and after harvesting soybean on
different application of phosphate biofertilizer (PB) and chemical fertilizer rate at

Chiang Mai Field Crops Research Center in the dry seasons, 2017-2019.

Soil quality
Avai P ¥ Avai K ¥

(mg/kg) (mg/kg)

pH 1/ OM (%) 2/

Dry season 2017

Before planting soybean 5.7 1.04 175 64
After harvesting soybean
PB +3-0-6 N-P205-K20 kg/rai 6.0 0.60 151 18
PB +3-4.5-6 N-P205-K20 kg/rai 57 0.60 140 24
PB +3-9-6 N-P205-K20 kg/rai 6.0 0.60 105 18
No PB +3-0-6 N-P205-K20 kg/rai 53 0.74 158 29
No PB +3-4.5-6 N-P205-K20 kg/rai 54 0.67 176 18
No PB +3-9-6 N-P205-K20 kg/rai 5.2 0.74 174 16
Dry season 2018
Before planting soybean 6.0 0.97 183 26
After harvesting soybean
PB +3-0-6 N-P205-K20 kg/rai 6.1 0.57 186 14
PB +3-4.5-6 N-P205-K20 kg/rai 59 0.77 163 15
PB +3-9-6 N-P205-K20 kg/rai 6.0 0.60 168 16
No PB +3-0-6 N-P205-K20 kg/rai 5.8 0.64 149 15
No PB +3-4.5-6 N-P205-K20 kg/rai 6.0 0.60 176 18
No PB +3-9-6 N-P205-K20 kg/rai 59 0.74 170 22
Dry season 2019
Before planting soybean 59 0.54 140 14
After harvesting soybean
PB +3-0-6 N-P,05-K,0 kg/rai 6.5 0.9 192 23
PB +3-4.5-6 N-P,05-K,0 ke/rai 6.4 1.14 186 20
PB +3-9-6 N-P,05-K,0 kg/rai 6.4 060 202 19
No PB +3-0-6 N-P,0s-K,0 kg/rai 6.1 1.17 202 21
No PB +3-4.5-6 N-P,05-K,0O ke/rai 6.5 0.50 184 19
No PB +3-9-6 N-P,05-K,0 ke/rai 6.2 0.91 212 18

Y peech (11965), ¥ Walkley and Black (1947), ¥ Bray and Kurtz. (1945) and * Jongrak (2541)



Table 2 Plant Height of soybean on different application of phosphate biofertilizer (PB) and
chemical fertilizer rate at Chiang Mai Field Crops Research Center in the dry

seasons, 2017.

Chemical Fertilizer/ Biofertilizer PB No PB
N-P,05-K,0 keg/rai
3-0-6 43.7 ab 41.2 bc
3-4.5-6 42.3 bc 41.9 bc
3-9-6 40.6 c 45.4 a
CV (%) 4.64

Mean in the same column and row followed by a common letter are not significantly different at P<0.05
by DMRT

Table 3 Plant heights and number of nodes per plant of soybean at harvesting on different
application of phosphate biofertilizer (PB) and chemical fertilizer rate at Chiang Mai
Field Crops Research Center in the dry seasons, 2017-2019.

Plant height (cm.) No. of node/plant
Year 2017 2018 2019 2017 2018 2019

Biofertilizer (A)

PB 42.2 43.1 40.3 104 10.2 10.8

No PB 42.8 44.2 40.9 10.4 10.3 10.9
Chemical Fertilizer N-P,05-K,O kg/rai (B)

3-0-6 42.4 43.0 41.5 10.6 10.3 11.1

3-4.5-6 42.1 43.7 394 10.3 10.3 10.6

3-9-6 43.0 44.3 41.0 10.2 10.2 11.1
Mean 42.5 43.6 40.6 10.4 10.2 10.9
F-test A ns ns ns ns ns ns
F-test B ns ns ns ns ns ns
F-test Ax B *x ns ns ns ns ns
CV (%) 4.64 6.9 9.0 4.30 53 6.6

ns = not significant, * = significant at P< 0.05, ** = significant at P< 0.01



Table 4 Yield, yield component and harvest index (HI) of soybean on different application of phosphate biofertilizer (PB) and chemical fertilizer

rate at Chiang Mai Field Crops Research Center in the dry seasons, 2017-2019.

Yield (kg/rai) No. of plants /Rai No.of pods /plant
Year
2017 2018 2019 2017 2018 2019 2017 2018 2019

Biofertilizer (A)

PB 425 370 406 47,986 48,038 48,067 354 31.3 31.7

No PB 406 366 390 47,803 47,972 47,583 36.1 29.9 323
Chemical Fertilizer N-P,05-K,0O kg/rai (B)

3-0-6 432 354 379 48,090 47,985 49,500 37.0 30.6 31.9

3-4.5-6 409 395 404 47,922 47,972 48,450 352 31.2 32.8

3-9-6 405 353 411 47,671 48,058 45,525 35.1 30.0 31.3
Mean 415 368 398 47,895 48,005 47,825 35.8 30.6 32.0
F-test A ns ns ns ns ns ns ns ns ns
F-test B ns ns ns ns ns ns ns ns ns
F-test AxB ns ns ns ns ns ns ns ns ns
CV (%) 10.1 12.0 14.5 1.3 2.0 8.7 10.8 9.1 8.7

ns = not significant, * = significant at P< 0.05, ** = significant at P< 0.01



Table 4 (Cont.)

No. of seeds /pod 100 seed wt. (g) HI
Year 2017 2018 2019 2017 2018 2019 2017 2018 2019

Biofertilizer (A)

PB 2.2 2.1 1.8 b 17.8 17.8 171 0.62 0.61 0.61

No PB 2.1 2.2 1.9 a 17.9 17.8 171 0.61 0.64 0.64
Chemical Fertilizer N-P,05-K,0O kg/rai (B)

3-0-6 2.2 2.2 1.8 17.4 17.6 17.3 0.58 0.62 0.61

3-4.5-6 2.2 2.1 1.8 18.1 17.7 16.7 0.59 0.67 0.63

3-9-6 2.1 2.1 1.8 18.1 18.0 17.4 0.66 0.58 0.64
Mean 2.2 2.1 1.8 17.8 17.8 17.1 0.61 0.63 0.63
F-test A ns ns * ns ns ns ns ns ns
F-test B ns ns ns ns ns ns ns ns ns
F-test AxB ns ns ns ns ns ns x ns ns
CV (%) 2.7 4.2 6.0 3.2 3.0 33 10.4 10.8 12.2

ns = not significant, * = significant at P< 0.05, ** = significant at P< 0.01

The mean in the same colum followed by a common letter are not significantly different at P<0.05 by DMRT



Table 5 Harvest index (HI) of soybean on different application of phosphate biofertilizer (PB) and

chemical fertilizer rate at Chiang Mai Field Crops Research Center in the dry seasons,

2017.

Chemical Fertilizer/ Biofertilizer PB No PB

N-P,05-K,0 kg/rai
3-0-6 0.54 b 0.62 b
3-4.5-6 0.59 b 0.60 b
3-9-6 0.72 a 0.59 b

CV (%) 10.44

Mean in the same column and row followed by a common letter are not significantly different at P<0.05 by

DMRT



Table 6 Yield, income, increased income from fertilizer use, cost of fertilizer and Value to Cost of
Ratio (VCR) of soybean on different application of phosphate biofertilizer ( PB) and

chemical fertilizer rate at Chiang Mai Field Crops Research Center in the dry seasons, 2017-

2019.
vield ncome Increased income Cost of
Treatments kera)  (bahtrra) ¥ from fertilizer use fertilizer ~ VCRY
(baht/rai) (baht/rai) ¥

dry season 2017
No PB +3-0-6 N-P,05-K,0O Kg/rai 411 6,823 0 301
No PB +3-4.5-6 N-P,05-K,O Kg/rai 402 6,673 -149 505 -0.3
No PB +3-9-6 N-P,05-K,O Kg/rai 404 6,706 -116 708 -0.2
PB +3-0-6 N-P,05-K,0O Kg/rai 452 7,503 681 392
PB +3-4.5-6 N-P,05-K,0 Kg/rai a1v 6,922 100 595 0.2
PB +3-9-6 N-P,05-K,O Kg/rai 406 6,740 -83 798 -0.1

dry season 2018
No PB +3-0-6 N-P,05-K,0O Kg/rai 338 5,766 0 301
No PB +3-4.5-6 N-P,05-K,O Kg/rai 394 6,722 955 505 1.9
No PB +3-9-6 N-P,0s-K,O Kg/rai 365 6,227 461 708 0.7
PB +3-0-6 N-P,05-K,O Kg/rai 370 6,312 546 392
PB +3-4.5-6 N-P,05-K,0O Kg/rai 397 6,773 1,007 595 1.7
PB +3-9-6 N-P,05-K,O Kg/rai 342 5,835 68 798 0.1

dry season 2019
No PB +3-0-6 N-P,05-K,O Kg/rai 361 6,296 0 301
No PB +3-4.5-6 N-P,05-K,O Kg/rai 408 7,116 820 505 1.6
No PB +3-9-6 N-P,05-K,O Kg/rai 401 6,993 697 708 1.0
PB +3-0-6 N-P,05-K,O Kg/rai 398 6,941 645 392 1.6
PB +3-4.5-6 N-P,0s-K,O Kg/rai 400 6,976 680 595 1.1
PB +3-9-6 N-P,05-K,0O Kg/rai 421 7,342 1,046 798 1.3

Y Soybean farm price 16.60 bath/kg (April, 2017), 17.06 bath/kg (April, 2019) and 17.44 bath/kg (April, 2019)

(www.oae.go.th, April, 2019)
% Biofertilizer price: phosphate biofertilizer = 30 baht/pack (1 pack per 5 kg of seed)
Chemical fertilizer prices: 46-0-0 = 11.6 baht/kg, 0-46-0 = 19 bath/kg and 0-0-60 = 15.8 bath/kg

¥ VCR =The profit from the fertilizer implementation/the cost of fertilizer implementation (critical value = 2.0)


http://www.oae.go.th/
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