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ABSTRACT
The objective of this study was to investigate the efficiency of rhizobium biofertilizer
cooperated with chemical fertilizer on boiled peanut yield. It was conducted at farmer’s field in
Chiang Mai province both dry and rainy seasons during 2018-2019. 2 x 4 factorial design in RCB with
3 replications was set with two level of rhizobium biofertilizer; use and did not use (control) and

four rates of chemical fertilizer (grade 12-24-12); 0, 12.5, 25 and 37.5 kg per rai. The results



revealed that there is no interaction between two factors and each factor showned non-significant
different on fresh yields in both seasons. However, 12.5 kg per rai of chemical fertilizer grade, 12-
24-12 application treatment tended to give higher fresh yield than those from other rates. Also,
using rhizobium biofertilizer tended to get higher fresh vyields than those from control.
Furthermore, an analysis of two years of economic returns expressed the highest economic values
which were the application of 12.5 kg per rai of chemical fertilizer grade 12-24-12 for a dry season

and rhizobium biofertilizer application in a rainy season biofertilizer application in a rainy season.

Key words: rhizobium biofertilizer, chemical fertilizer, boiled peanut, Chiang Mai.
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Table 1 Characteristics of soil quality before planting and after harvesting boiled peanut on

different application of rhizobium biofertilizer (RhB) and chemical fertilizer rate at

farmer’s field in dry season 2018 and 2019.

Soil quality
2018 2019
OM”  AvaiP?  AvaiKY Avai P AvaiK
pH Y pH  OM (%)

(%) (mg/kg) (mg/kg) (mg/kg)  (mg/ke)
Before planting peanut 57 1.55 48 105 54 1.91 48 93
After harvesting peanut
RhB +12-24-12 (0 kg/rai) 5.0 1.78 50 82 5.0 1.68 50 79
RhB +12-24-12 (12.5 keg/rai) 50 2.08 60 84 5.1 2.04 70 60
RhB + 12-24-12 (25 kg/rai) 5.0 1.94 58 84 5.1 2.18 63 78
RhB +12-24-12 (37.5 keg/rai) a.7 1.91 94 84 5.1 1.84 61 91
No RhB +12-24-12 (0 keg/rai) 52 1.61 43 58 54 1.61 a4 69
No RhB + 12-24-12 (12.5 5.1 1.64 51 74 5.2 1.51 40 63
kg/rai)
No RhB +12-24-12 (25 kg/rai) 5.0 1.37 57 61 5.0 1.44 58 73
No RhB + 12-24-12 (37.5 50 1.78 62 63 5.1 1.51 56 69

kg/rai)

Y Peech (1965), ¥ Walkley and Black (1947), * Bray and Kurtz. (1945) and “ Jongrak (2541)



Table 2 Yield and yield components of boiled peanut on different application of rhizobium biofertilizer (RhB) and chemical fertilizer rate at

farmer’s field in dry season 2018 and 2019.

Treatments Fresh yield (kg) No. of hills /rai No. of pod / plant ~ Fresh 100 seed wt. (g) Pod width (cm) Pod length (cm) No. of seeds/pod

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019

Biofertilizer (A)

RhB 1,003 1,462 15,893 15,783 10.9 10.0 101.4 100.4 1.68 1.73 4.86 4.45 3.10 2.89
No RhB 1,042 1,530 15,837 15,867 11.8 9.3 104.0 103.9 1.67 1.75 4.93 4.48 3.02 2.84
Rate of 12-24-12 kg/rai (B)

0 1,040 1,363 15,745 15,800 11.8 9.3 105.5 99.4 1.70 1.73 5.06 4.43 3.05 2.85
12.5 1,021 1,587 15,933 15,800 11.9 9.7 100.0 102.3 1.68 1.75 4.82 4.54 3.03 2.83
25 1,023 1,503 15,847 15,800 11.0 9.9 104.3 103.0 1.67 1.74 4.83 4.47 3.02 2.88
37.5 1,007 1,532 15,935 15,900 10.8 9.8 101.2 103.8 1.66 1.74 4.87 4.43 3.13 2.90
Mean 1,022 1,496 15,865 15,825 114 9.7 102.7 102.2 1.67 1.74 4.90 4.46 3.06 2.87
F-test A ns ns ns ns ns ns ns ns ns ns ns ns ns ns
F-test B ns ns ns ns ns ns ns ns ns ns ns ns ns ns
F-test A*B ns ns ns ns ns ns ns ns ns ns ns ns ns ns
CV (%) 15.6 14.0 2.2 1.70 15.4 12.6 5.0 6.3 3.0 2.9 2.5 3.8 7.2 7.6

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

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



Table 3 Yield, income, increased income from fertilizer use, cost of fertilizer and Value to Cost of Ratio (VCR) of boiled peanut on different

application of rhizobium biofertilizer (RhB) and chemical fertilizer rate at farmer’s field in dry season 2018 and 2019.

2018 2019
Increased Increased
Cost of Cost of
Yield Income income from Yield Income income from
Treatments ) fertilizer VCRY . fertilizer VCRY
(kg/rai)  (baht/rai) ¥ fertilizer use s (kg/rai)  (baht/rai)”  fertilizer use )
(baht/rai) (baht/rai)
(baht/rai) (baht/rai)
No RhB +12-24-12 (0 kg/rai) 997 34,895 0 0 1,399 53,744 0 0
No RhB +12-24-12 (12.5 kg/rai) 1,076 37,660 2765 262 10.5 1,705 59,495 5751 262 21.9
No RhB +12-24-12 (25 kg/rai) 1,106 38,710 3815 525 7.3 1,433 63,707 9963 525 19.0
No RhB +12-24-12 (37.5 kg/rai) 990 34,650 -245 788 -0.3 1,583 59,981 6237 788 7.9
RhB +12-24-12 (0 keg/rai) 1,082 37,870 2975 25 119.0 1,327 56,660 2916 25 116.6
RhB +12-24-12 (12.5 kg/rai) 966 33,810 -1085 288 -3.8 1,469 69,053 15309 288 53.2
RhB +12-24-12 (25 kg/rai) 940 32,900 -1995 550 -3.6 1,573 58,037 4293 550 7.8
RhB +12-24-12 (37.5kg/rai) 1,024 35,840 945 812 1.2 1,481 64,112 10368 812 12.8

Y Fresh Peanut farm price 35.0 baht/kg (price at 22 April 2018 ) (https://www kasetprice.com/351A1 £2/20180401-20180430 April, 2018)

% Biofertilizer price: rhizobium biofertilizer = 25 baht/pack (1 pack per 10-12 kg of seed)
Chemical fertilizer prices: 12-24-12 = 21 baht/kg

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

¥ Fresh Peanut farm price 40.5 Baht/kg (price at 10 April 2019 ) (https://www.kasetprice.com/351A1 £2/20190401-20190430 April, 2019)



https://www.kasetprice.com/ราคา/ถั่ว/20180401-20180430
https://www.kasetprice.com/ราคา/ถั่ว/20190401-20190430

Table 4 Characteristics of soil quality before planting and after harvesting boiled peanut on different application of rhizobium biofertilizer (RhB)

and chemical fertilizer rate at farmer’s field in rainy season 2018 and 2019.

Soil quality
2018 2019
Avai P ¥ Avai K Avai P
pHY  OM (%)% pH OM (%) Avai K (mg/kg)

(mg/kg) (mg/kg) (mg/kg)
Before planting peanut 57 2.0 50 159 52 1.61 33 127
After harvesting peanut
RhB +12-24-12 (0 kg/rai) 5.1 1.71 45 a4 5.0 1.84 a9 58
RhB +12-24-12 (12.5 kg/rai) 5.0 1.84 55 45 53 1.51 a2 63
RhB + 12-24-12 (25 kg/rai) 55 1.34 38 56 5.0 1.51 a9 53
RhB +12-24-12 (37.5 kg/rai) 55 1.91 54 ar 4.8 1.74 a4 art
No RhB +12-24-12 (0 kg/rai) 5.0 1.84 a4 ar 5.0 1.71 51 43
No RhB +12-24-12 (12.5 kg/rai) 52 1.61 38 52 4.9 1.51 33 a2
No RhB +12-24-12 (25 kg/rai) 5.0 1.84 38 a7 4.9 1.61 43 54
No RhB +12-24-12 (37.5 kg/rai) 5.1 1.74 65 38 5.1 1.64 57 54

" Peech (1965), ¥ Walkley and Black (1947), ¥ Bray and Kurtz. (1945) and ¥ Jongrak (2541)



Table 5 Yield and yield components of boiled peanut different application of rhizobium biofertilizer (RhB) and chemical fertilizer rate at farmer’s

field in rainy season 2018 and 2019.

Treatments Fresh yield (Kg) No. of hills /rai No. of pod / plant ~ Fresh 100 seed wt. (g) Pod width (cm) Pod length (cm) No. of seeds/pod

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019

Biofertilizer (A)

RhB a7 577 a 14,750 15,400 8.03 8.4 73.7 770b 1.52 1.47 4.66 4.57 3.60 3.44
No RhB 481 512b 15,100 15,233 7.62 8.1 74.1 80.2 a 1.50 148 4.62 4.52 3.48 3.34
Rate of 12-24-12 kg/rai (B)

0 aa47 552 14,467 15,467 7.83 8.4 74.3 77.6 1.51 1.49 4.73 4.58 3.55 3.45
12.5 515 582 15,067 15,300 7.65 8.6 73.6 79.8 1.51 1.48 4.64 4.62 3.53 3.45
25 509 531 15,133 15,300 8.03 7.7 73.9 A 1.50 1.47 4.62 4.53 3.55 3.35
37.5 466 514 15,033 15,200 7.77 8.3 73.9 79.4 1.53 1.47 4.57 4.45 3.53 3.32
Mean 4384 545 14,925 15,317 7.82 8.2 73.9 78.6 1.51 1.48 4.64 4.54 3.54 3.39
F-test A ns x* ns ns ns ns ns ** ns ns ns ns ns ns
F-test B ns ns ns ns ns ns ns ns ns ns ns ns ns ns
F-test A*B ns ns ns ns ns x* ns * ns ns ns ns ns ns
CV (%) 10.7 4.6 a7 3.1 12.9 7.8 4.8 33 2.8 2.1 3.8 3.7 7.4 5.6

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

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



Table 6 Number of pods per plant and Fresh 100 seed weight of boiled peanut on different
application of rhizobium biofertilizer (RhB) and chemical fertilizer rate at farmer’s field in

rainy season, 2019.

Rate of 12-24-12 No. of pod / plant Fresh 100 seed wt. (g)
Kg (B)/ Biofertilizer

RhB No RhB RhB No RhB
(A)
0 7.6 b 9.1a 76.0 C 79.1 bc
125 9.0a 8.1a 75.4 c 84.2 a
25 7.8 b 77b 78.5 bc 76.9 bc
37.5 9.1a 75b 78.1 bc 80.6 ab

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



Table 7 Yield, income, increased income from fertilizer use, cost of fertilizer and Value to Cost of Ratio (VCR) of boiled peanut on different

application of rhizobium biofertilizer (RhB) and chemical fertilizer rate at farmer’s field in rainy season 2018 and 2019.

2018 2019
Increased Increased
Cost of Cost of
Yield Income income from Yield Income income from
Treatments ) fertilizer VCRY . fertilizer ~ VCRY
(kg/rai)  (baht/rai) ¥ fertilizer use s (kg/rai)  (baht/rai) ¥ fertilizer use )
(baht/rai) (baht/rai)
(baht/rai) (baht/rai)
No RhB +12-24-12 (0 kg/rai) 480 20,400 0 0 551 22,397 0 0
No RhB +12-24-12 (12.5 kg/rai) 525 22,313 1,913 262 7.3 508 26,555 4,158 262 15.8
No RhB +12-24-12 (25 kg/rai) 506 21,505 1,105 525 2.1 506 22,532 135 525 0.3
No RhB +12-24-12 (37.5 kg/rai) 412 17,510 -2,890 788 -3.7 484 22,005 -392 788 -0.5
RhB +12-24-12 (0 keg/rai) 414 17,595 -2,805 25 -112.2 553 22,302 -95 25 -3.8
RhB +12-24-12 (12.5 kg/rai) 504 21,420 1,020 288 35 656 20,588 -1809 288 -6.3
RhB +12-24-12 (25 kg/rai) 512 21,760 1,360 550 2.5 556 20,480 -1917 550 -35
RhB +12-24-12 (37.5kg/rai) 519 22,058 1,658 812 2.0 543 19,616 -2781 812 -3.4

Y Fresh Peanut farm price 42.5 baht/kg (Price at 22 September 2018 ) (https://www.kasetprice.com/351a1 {1/20180901-20180930 October, 2018)

% Biofertilizer price: rhizobium biofertilizer = 25 baht/pack (1 pack per 10-12 kg of seed)
Chemical fertilizer prices: 12-24-12 = 21 baht/kg
¥ VCR =The profit from the fertilizer implementation/the cost of fertilizer implementation (critical value = 2.0)

% Fresh Peanut farm price 40.5 Baht/kg (price at 5 October 2019 ) (https://www kasetprice.com/351A1 §2/20191007-20191022 , October, 2019)



https://www.kasetprice.com/ราคา/ถั่ว/20180901-201809302
https://www.kasetprice.com/ราคา/ถั่ว/20191007-20191022
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