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Abstract:

The effects of chemical fertilizer and rhizobium biofertilizer management in the system
of soybean-rice cultivation on nitrogen fertilizer usage rates in rice paddy was studied in sandy
loam soil at Chiang Mai Field Crops Research Center. Chiang Mai 6 0 soybean varieties was
cultivated and harvested in 2018 as a guideline for fertilizer management in soybean-rice
cultivation system. Split plot experimental design with 4 replicates was used. The main plot
factor was the management of chemical fertilizers and rhizobium biofertilizer in soybean
cultivation: 1) no chemical fertilizers (N-P-K) and rhizobium biofertilizer, 2) chemical fertilizer (N-
P-K) according to soil analysis without rhizobium biofertilizer, 3) phosphate and potash fertilizers
according to soil analysis (P-K) and rhizobium biofertilizer. The subplot factor was the use of
nitrogen fertilizer in rice paddy with 4 rates: 1) without nitrogen fertilizer 2) 50% reduction of

nitrogen fertilizer at the recommended rate according to soil analysis 3) 75% reduction of



nitrogen fertilizer at the recommended rate according to soil analysis and 4) nitrogen fertilizer at
the recommended rate according to soil analysis.

The results showed that the application of phosphate and potash fertilizer according to
soil analysis and rhizobium biofertilizer resulted in highest fresh and dry weight of root nodule
and fresh weight of soybean stem. There was no significantly different between the height,
number of pods per plant, number of seeds per plant, fresh weight and dry weight of root, pod
shell and seed, fresh plant weight per Rai and yield per Rai in each treatment. The application
of N-P-K fertilizer according to soil analysis resulted in highest total nitrogen and total
magnesium in soybean seeds. The total phosphorus in pod shells of no N-P-K fertilizers
treatment and P-K fertilizers with rhizobium biofertilizer treatment were higher than those of
N-P-K fertilizers treatment, while phosphate and potash fertilizers combination with rhizobium
biofertilizer resulted in highest total potassium in roots and total calcium in leaves.

There was no significantly different in height, number of shoot per clump and number
of grains per clump of rice in all treatments resulting from fertilizer management in soybean
production. The first year of soybean cultivation by using N-P-K fertilizers or P-K fertilizers with
rhizobium biofertilizer provides a return that was not worth the investment in the sandy loam
soil at Chiang Mai Field Crops Research Center. The cultivation of San Pa Tong 1 sticky rice
varieties after non-chemical fertilizer and non-rhizobium biofertilizer used in soybean
cultivation, by adding only 50% of nitrogen fertilizer in rice paddy has a value to cost ratio (VCR)
of 2.09. Therefore, this chemical fertilizer and rhizobium biofertilizer management was provided

a good return worth the investment.
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ANEN (31.) Organic matter Available P Exchangeable K
(%) (mg/kg) (mg/kg)
0-20 0.740 171.829 70.275
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Main ANGIVDIY (BU.) druaudu/na (Fu) /N (599) Fwruadnd/a9 (Wan) wWoddudwdadu (%)
plot (M) i ! : ‘
-NPK  +NPK PK whs  -NPK +NPK PK whe  -NPK +NPK  PK whe  -NPK  +NPK PK 0@y - NPK +NPK +PK
+Rhizo +Rhizo +Rhizo +Rhizo +Rhizo  iadY

Subplot (S)

1. N 0% 70.88 70.06 70.25 70.40 1 1 1 1 1 1 1 1 89.8 ab 88.4 a 76.1 b 84.8 4.65b 491 4.48 4.68
a b

2. N 25% 69.06 69.56 68.25 68.96 1 1 1 1 1 1 1 1 74.7b 80.1 ab 99.9 a 84.9 5.64 ab 5.56 5.65 5.61
ab ab

3. N 50% 69.31 69.44 69.44 69.40 1 1 1 1 1 1 1 1 85.4ab 85.1ab 96.8 a 89.1 5.85ab 592 4.13 5.30
ab ab

4. N 100% 68.75 65.50 68.81 67.69 1 1 1 1 1 1 1 1 99.6 a 71.2b 889ab 865 8.85a 5.25 5.25 6.76
b a

LQ?EJ 69.50 68.64 69.19 1 1 1 1 1 1 87.4 81.2 90.4 6.23 4.88 4.88

F-test (M) ns ns ns ns ns

F-test (S) ns ns ns * ns

F-test (M x S) ns ns ns *x *

V. (M) (%) 7.2 0 0 355 48.3

CV. (S) (%) 9.0 0 0 26.1 40.3
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Main plot (M) ¥ . v ¥ o, v p 2o aae o,
UIn 100 Wan (n5u) dntdngn du + Tu Alansu/ls) datinwan Alansu/ls)
- NPK +NPK PK +Rhizo whe - NPK +NPK PK +Rhizo Wit - NPK +NPK PK +Rhizo Wy
Subplot (S)
1.N 0% 32.51 32.31 32.33 32.38 286 275 b 371 311 b 345 358 390 364
2. N 25% 32.24 32.30 32.35 32.29 260 343 335 313 b 270 370 408 349
3. N 50% 32.84 32.15 31.89 32.29 431 364 414 403 a 395 340 370 368
4. N 100% 31.94 31.75 32.21 31.96 370 291 509 390 a 408 258 395 353
LﬂgEJ 32.38 32.12 32.19 337 318 407 354 331 391
F-test (M) ns ns ns
F-test (S) ns * ns
F-test (M x S) ns ns ns
CV. (M) (%) 32 71.0 58.2
CV. (S) (%) 2.6 25.9 32.8
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1+
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3 3

YIRS 25% VBIDATILULUIMIUATIATIZIAY TF95AT VCR 1.51 (1151991 11)

= a v a v da & Y 1 g + Y | va o X Y
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N335 NAKAR HaNART s0ldY  swldidndy  swdiean VCR
Aan3u/ls) Gty wwAd) ennslie nnslée ¥
ww/ls) wn/ls) (ww/ls)
1. fandedadld N P K 185.63 - 3,156 - 0 -
2. fravidedld N P K 183.75 -1.88 3,124 -32 283 -0.11
3. fundedld P K uaz 225 1.23
Aanlsladew 169.38 -16.25 2,879 277

1. wasdundedlilld N P K wazlingnlsluden

1.1 977 + N 0% 345 - 3,795 - 0 -

1.2 977 + N 25% 270 -75 2,970 -825 131 -6.30
1.3 9717 + N 50% 395 50 4,345 550 263 2.09
1.4 972 + N 100% 408 63 4,488 693 526 1.32

2. wlasdundold N P K uaglingnlsladeu

2.1971 + N 0% 358 - 3,938 - 0 -

2.2 977 + N 25% 370 12 4,070 132 131 1.01
2.3 9717 + N 50% 340 -18 3,740 -198 263 -0.75
2.4 417 + N 100% 258 -100 2,838 -1,100 526 -2.09

3. washundeddd P K wazmanlsladeu

3.1 977 + N 0% 390 - 4,290 - 0 -




3.2 911 + N 25% 408 18 4,488 198 131 1.51
3.3 977 + N 50% 370 -20 4,070 -220 263 -0.84
3.4 917 + N 100% 395 5 4,345 55 526 0.10
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