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UTILIZATION OF NITROGEN FIXATION IN PRODUCTION OF
SOME CASH CROPS IN THE NORTHERN REGION

Ampan bhromsiri

ABSTRACT : Utilization of biological nitrogen fixation in soybean and rice production of the Northern
region were discussed. In the traditional soybean growing arcas, about 44 percent of the farmers in
the irrigated zone use rhizobial inoculant while 80 percent of those in the rainfed area do not
inoculate their fields. Non significant responses of soybean to rhizobial inoculation in these areas
have been reported. The non responsive inoculation was due to the high population of effective
indigenous rhizobial strains in thesoils. In the new cultivated area, nodulation and yield improvement
of soybean could be achieved by rhizobial inoculation. However, duration and amount of rainfall
after sowing of the inoculated seeds are two factors influencing the successful responses of soybean
in the rainfed upland area. Benificial effects of azolla utilization on rice yield and soil improvement
were reported. Some limitations for the azolla usage and suggestion were discused.
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Table 1. Changes of cultivated area, total production, average yield, cost and price
of production for leguminous crops in 1974-1984 crop years.

unit: %/year

crop cultivated total average cost of production price
area production yield/rai
total cash
mungbean  +12.38 +9.22 -2.95 +4.55 +4.27 +3.48
soybean +1.43 +2.91 +1.94 +8.50 +8.52 +6.02
peanut -0.06 -0.25 -0.32 +7.50 +13.57 +7.82

fnn . SnaweTEgAnanERs nIznIannenTuasavnIol (2528).

Table 2. Comparison of the total cost of production to cash cost and price of
leguminous crops in 1984,

crop total cost cash cost price of production
mungbean 100 44 127
soybean 100 49 97
peanut 100 40 110

fan : EinwmIEgAsnInEAT nIznTInnERTLasEvnIni(2528).
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Table 3. Costs of soybean production in 1985.

cost
percentage of farmers amount

[tem used(kg) cash credit

used not used (Baht/kg) (Baht/kg)
fetilizer 66.47 33.53 1.373 22.858 30.925
pesticide 90.47 9.41 0.352 253.785 296.320
treshing by
machine 95.29 - s 0.341 -
hand treshing _ 4.17 - 0.188 R
seed 100.00 - 11.03 9.105 13.198

vt deASfuAunenInIIRg 5 NI Egivnainens
neyifuimrgAivnmininnas (2530).
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Table 4. Problems of soybean cultivation for Thai farmers in 1985.

problems % of farmers
lack of water 25.00
lack of seed 2.04
lack of labor 2.5
no market 1.02
lack of cash input 3.06
poor soil 1.02
pest damage 62.76
no problem 0.51
total 100.00

fiun : dhodAfedudneasnssnd 5 SnHATEginITNRAT
nediduimsrgianisinens (2530).
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Table 5. Utilization of rhizobium inoculant in rainfed soybean growing area in
Sukothai and yield of soybean.

scale of farmer cultivated  area average yield
utilization (kg/rai)
number To rai %
full cover 13 9.92 269 9.98 174.3
partial cover 12 9.16 457 16.97 160.1
non 106 80.92 1,968 73.05 194.8
total 131 100.00 2,6494 100.00

finn : dhofinuazfing dnsudadunisnneranmnile ¥ondnsusivi(2s2e).
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Figure 1. Effectiveness of fixation of local thai isolates.
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Figure 2. Effect of inoculation and fertilizer - N on N yield and nodulating of six
cultivars of soybean sown at seven sites in Northren Thailand during

1987.
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Table 6. Effects of rhizobial inoculation on number of nodule grain yield, yields
index and good seed yield of soybean under upland rainfed condition in the
wet season (Bhromsiri and Shutsrirung,1986).

treatment no.of" grain yield yield good seed yield
nodule/plant (kg/rai) index (kg/rai)
control 1.69 500.8 2 100 144
rhizobium inculation 16.45 622.4 124 2272
4 kg N/rai 4.12 534.4 106 136.0
LSD 0.01 6.47 N.S

N.S not sigficant
1) number of nodule at 49 days after planting
2) 1 sqare meter harvested area

Il lmdongnudanongninivsaeggen  slvinafifodlstufivgauasSium
MIANBIN  vnauannTnaendsfiveonadalluda  enafityyissnniueade
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Table 7. Effects of rhizobial inoculation on number of nodule grain yield, %N of
seed and % nodule occupancy by inoculated strain of soybean under upland
rainfed in the post rainy season (Bhromsiri and Shutsrirung,1986).

treament number'of grain yield % N of seed % nodule
nodule kg/rai occupancy
perplant
control 9.89 196.8 3.33 0
4 kg N/rai 8.80 224 579 0
inoculation 18.30 184 6.04 29.53
inoculation
+
2 kg N/rai 20.04 193.6 5.96 38.78
LSD 0.01 8.56 * & 16.80

* = non significant

pflugnmuisdaduamnunaodion  wninszfogauuludaely  FolslmDonflly
agnudntaniosludusnieftiaegsealuinluginolinnin fezduldananed s
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wsnvopnn  wasuanssnasfinuUlndusnotiosingn  SoysdannaflmAutena
s dufiardodldifelsla fondmiumstgndaniesnnad  dwmndosnsliiannmees

Folsln Doninnwoiviunanesuasonaniataivies (Bhromsiri  and Shutsrirung.
1986)
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Table 8. Residual effect of N fertilization and rhizobial inoculation on nodulation,
% nodule occupancy of the inoculated strain and yield of soybean in the
second year (Bhromsiri and Shutsrirung, 1986).

1*! year treatment no.nodule” % nodule seed yield”
per plant occupancy kg/rai
control 10.80 0 209.6
4 kg N/rai 11.70 0 232.0
inoculation 10.80 2.89 246.4
inoculation +
2 kg Nfral 13.90 2.67 21322

* =non significant

M5l SuUnULAId IS UnIsHAAT
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Tarle 9. Effect of Azolla incorporation on grain yield of RDI reic variety.

treatment yield (kg/rai) yield index

control 355.2 100

6 kg N/rai 361.6 106

4 crops of Azolla 534.4 150

1 crop Azolla incorporation +

3 kg N/rai 462.4 130
600 kg/rai manure 302.4 84
surface application of

rice straw 1.28 T/rai 304.0 86

*Fresh weight of 1 crop of azolla = 1 T/rai

N0 AeeALRY waznme (2526)

Table 10. Effect of Azolla incorporation and N fertilization on some physical
properties of the top soil (0-10 cmdepth ) after continous cultivation of
three crops of rice.

treatment Bulk density  saturated hydralic aggregare  available
(g/ce) conductivity (cm/hr)  stability soil miosture
(MWD) (%)
control 1.42% 0.51° 30.99°¢ 9.83°
6 kg N/rai 1.55¢ 0.43 ¢ 27.95 9 9.97 b
4 crops of azolla
incorporation 1.25% 0.54 ¢ 43,59 % 10.29 *

crop of azolla
incorporation +
3 kg N/rai 1.41 % 0.51° 29.75% 9.80 ¢

* figures in the same column followed by the same letter were not significantly different at 0.05 % level by
Duncan's new multiple range test.
fun ;. moomlR wazne(2526)
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