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Fon1snaans (MEBINaY): Study of the effects of chemical fertilizer and rhizobium
biofertilizer management in the system of mungbean-rice cultivation on nitrogen
fertilizer rates usage in rice paddy in sticky loam to clay soil, Chai Nat Province
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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 60 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 mungbean stem. There was no significantly different between the height,
number of pods per plant, number of seeds per plant, dry weight of stem, 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 P-K fertilizer according to soil analysis resulted showed that
total nitrogen in mungbean seeds was highest, while a total of phosphorus, potassium and
magnesium in were not significant. In the case of calcium in muangbean seed of no fertilizer
treatment was significantly lower than apply fertilizer treatment. Total potassium in root and
total calcium in leaf of the application of phosphate and potash fertilizer according to soil
analysis resulted combination with rhizobium biofertilizer was highest.

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 mungbean
production. The first year of mungbean 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 clay loam to
clay soil at Chai Nat Field Crops Research Center. The cultivation of Kor Kor 41 rice varieties
after non-chemical fertilizer and non-rhizobium biofertilizer used in mungbean cultivation, by
adding only 25% of nitrogen fertilizer in rice paddy has a value to cost ratio (VCR) of 9.45
Therefore, this chemical fertilizer and rhizobium biofertilizer management was provided a good

return worth the investment.
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Auan (. Organic matter Available P Exchangeable K
(%) (mg/kg) (mg/kg)
0-20 1.50 25.69 123.00
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addlunn o n3saEnEATanislelunisuandalen (Main plot) egslsfimuidianuunneeiunisadia
Y94 subplot Tu N353389 3 Ao wuhdwiususisnevenssIiMslddeninuAiiasenausiuiy
nstadedinnlsladey WelinmsldalelulasiaunuAiiasisiau 100% J9uiudusonaungawiniu
4.56 mu/ne Tuvaengsuisay o d9wiune/dusgluyie 3.2-3.8 ne/sudtliinnuuansaiumeada

ﬁwuaui’mﬁiaﬂaaeﬂuﬁd’m 3.13 - 4.06 539/0n9 ai’wuamuﬁmﬁsiaswa&ﬂmi’m 82.19 — 106.56 WAM WAy

Wesidudwanauaglugig 17.25 - 28.94 1Wesidud (115199 9)
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Main ANGIVDIY (BU.) druaudu/na (Fu) /N8 (599) Fwruadnd/a9 (Wan) wWoasiudwdadu (%)
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 \ade

Subplot (S)

1. N 0% 73.81 68.75 b 73.44 72.00 3.31 3.31 3.69 b 3.44 3.31 3.31 3.56 3.40 90.06 85.69 94.31 90.02 23.00 17.25 21.31 20.52
2. N 25% 74.50 71.69 a 73.44 73.21 3.56 3.5 3.25b 3.44 3.56 3.44 3.25 3.42 93.00 96.44 94.38 94.60 25.63 22.88 21.44 23.31
3. N 50% 74.44 73.06 a 73.75 73.75 3.75 3.31 375b 3.60 3.56 3.25 3.63 3.48 82.19 87.25 102.06 90.50 24.31 20.56 28.94 24.60
4. N 100% 73.44 7194 a 73.75 73.04 3.63 3.19 4.56 a 3.79 3.19 3.13 4.06 3.46 84.38 93.81 106.56 94.92 21.81 17.31 25.38 21.50
LQ?EJ 74.05 71.36 73.59 3.56 3.33 3.81 3.41 3.28 3.63 87.41 90.80 99.33 23.69 19.50 24.27

F-test (M) * ns ns ns ns

F-test (S) ns ns ns ns ns

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

CV. (M) (%) 2.9 24.0 21.1 13.5 36.0

CV. (S) (%) 3.4 14.8 15.6 11.1 38.4
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Main plot (M)

Ywitin 100 win (n3a) Ywtinan du + Tu @landu/ls) Pwtndn Rlandu/ls)
- NPK +NPK PK +Rhizo i - NPK +NPK PK +Rhizo Wit - NPK +NPK PK +Rhizo Wl
Subplot (S)

1. N 0% 2.74 2.69 2.71 271 1,710 a 1,705 b 1,805 a 1,740 715 b 776 a 694.5 b 728.5
2. N 25% 2.73 2.71 2.76 2.73 1,900 a 1,695 b 1,780 b 1,791 7795 a 7945 a 740 a 7713
3. N 50% 2.80 2.80 2.68 2.76 2,295 a 2,030 a 1,860 a 2,062 740 b 884 a 805 a 809.7
4. N 100% 2.83 2.79 2.66 2.76 2,150 a 2,610 a 2,385 a 2,382 865 a 803.5 a 810.5 a 826.3
Lﬂa‘EJ 2.77 2.75 2.70 2,014 2,010 1,956 774.9 814.5 762.5
F-test (M) ns ns ns
F-test (S) ns *x *
F-test (M x S) ns ns ns
CV. (M) (%) 32 71.0 7.4
CV. (S) (%) 37 25.9 9.7
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5183183113108 1386 Value to Cost Ratio (VCR) 11nA1 VCR 110n11 2 kaA931daadueInig
\AswgAans (Pevaiz et al,, 2004) wui1 MsUgnidentusnlunssaAsi 2 msldle N P K uaznssuds
i 3 msldde P K SamfumsagniudasedeTanmlsludeslvinanouunuiiliduauinsamulufusiu

Vumileafsiumiervesgudideiylsdoum dmnsugniraudiiug n 41 ndeainnisuandilenias

n3713% nudn wlasiitmeUgnaandedlaslild NP K wazlirgnlslalendiougninilaenislddey

a

lulasiau 50 % Winaneuunuiilidueauinisamulaglien VCR 0.81 uwlasiieugniadoalagld N P
K uwilingnlsledeudeugninlaenislatelulasiau 50 % Tnaneuumuiiduduinisamulagliien
VCR 3.51 wazwlasiimeugndndedldlnonisld P K saufumsiwdnseledinmlsladendeugnin
Tnesinsladelulasiau 100% vosdasuugimuaiiasginu Tnaneuuwuildduduinmsamulag

5@ VCR 1.88 (151991 11)



a a 14 a 14 A a n&{ Y 1 Y + (% 1 yal a d’{ Y+ 1
M15199 11 HaRAnT1 Hardnd1iiuay s1ela aldanede uwasdnsdunelaniuauannistilese
571831831nN1514U8 (value cost ratio :VCR) ¥89n15Ugnadlginumigd1aldniug nv 41 aienssuls

ang 9 TuAusulwuilentafiumie) Sauriandeum

N3UI5 HANER wewdnd el seldidiety 51891890 VCR
Fansuls) ity @wdd enmsldde nslde
ww/ls) (w/l13) (uw/l3)
1. fudealalld N P K 243.75 - 6,338 - 0 -
2. ﬁb’JL‘dUEJ’JA‘Lﬁ NP K 234.50 -9.25 6,097 -241 235 -1.03
3. fudlenld P K uay 222.50 -21.25 5,785 -553 233 237
Agntsluden

1. wlasiledladld N P K uwaglimgnlsleden

1.1 9772 + N 0% 715 - 3,575 - 0 -

1.2 9717 + N 25% 779.5 64.5 3,897.5 322.5 77 4.19
1.3 9772 + N 50% 740 25 3,700 125 154 0.81
1.4 9717 + N 100% 865 150 4,325 750 308 2.44

2. wlasnudeald N P K wazliagnlsladen

2.19717 + N 0% 776 - 3,880 - 0 -

2.2 41 + N 25% 794.5 185 3,972 92 77 1.19
2.3 4717 + N 50% 884 108 4,420 540 154 3.51
2.4 411 + N 100% 803.5 275 4,017.5 137.5 308 0.45

3. wlasduduild P K uasagnlsladeu

31971 + N 0% 694.5 - 3,472.5 . 0 .

3.2 917 + N 25% 740 455 3,700 227.5 77 9.45
3.3 9717 + N 50% 805 110.5 4,025 552.5 154 2.95
3.4 917 + N 100% 810.5 116 4,052 579.5 308 1.88

Viwides 910 17 vmseilansy adniug ne 41 1en 5 uinsieilansy
Zgrandewadl Al 46-0-0 nn.ag 11.86 UM 0-46-0 NA.ag 21 YN 0-0-60 NN.ay 12.68 UM
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