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Abstract.

The purpose of this study was to evaluate the ability
of soybean to fix and accumulate nitrogen under two nitrogen fer-
tilizer levels and two plant densities. The experiment was conduc—
ted st the Agronomy Department, Faculty of Agriculture, Chiangmai
University , during the rainy season (June - October) of 1890.

A split—-split—plot design with 3 replications was used with four
varieties (SJ.5, SK.1,CM.60 and CMU.Q01) as main plots, two rates
of nitroden fertilizer (9 and 50 kg.N/ha) as sub-plots, and plant

densities (g and 32 plants/mz) as sub-sub-plots. The uréide tech—




nique was used for estimating nitrogen fixation, by sampling for
the xylem sap and plant dry matier, nitrogen, and other measure-
ment at growth stages of Vg, Ri1, R3, R, Rg and R7.

Experimental results showed that there were significant
differences between varieties in dry matter every growing stages.
Increasing plant density Iincreased dry matter, but there was some
difference among varieties. CM.s0 responded more té increasing
plant densities than the other three varieties. The nitrogen fer—
tilizer application in;Peased dry matter in early growth stagde
(V6-R3). The accumulation of dry matter of all varieties were

similar, dry matter Iincreased after emergenced and reached thier

Vmaximum at Re growing stage, the averade between 5211 to 7832 kg.
/ha (depending on varieties, nitrogen Fertiiizer application and
plant density.?

The accumulation of nitrogen followed the same pattern
as dry matiter. The soybeans accumulated thier maximum amount of
nitrogen of 116.8 and 226.8 kg.N/ha at R6. The amount of nitrogen
fixed to full seed stade (Rg) were significantly different bet—
ween varieties. SK.1 and CM.60 fixed an average 100.8 and 108.3
kg.N/ha (539.3 and 60.6 % of its total nitrogen}? but $J.5 and
CMU.001 averaged 74 and 60.9 kg.N/ha (48.3 and 34.2 % of its
total nitrogen)

Increasing plant density increasing the amount of nitro—
gen fixed, but had no effect on the proportion of nitrogen derived

from fixation.  Nitrogen fertilizer application decreased nodule




dry weight and nitrogen fixation, by about 32.8 % compared with
no nitrogen fertilizer application which fixed on average 102.9
kg.N/ha. The effect of nitrogen fertilizer on the amount of ni-
trogen fixed however, was influenced by plant densities.

There were significant differences among varieties on
their nitrogen balance. SK.1 and CM.60 depleted soil nitrogen
less than SJ.5 and CMU.001. Soybean that received 50 kg.N/ha of
nitrogen fertilizer depleted scil nitrogen more than those with—
out nltrogen fertilizer.

Seed yield of the four soybean varieties was significan—
tly affected by plant density. But seed yleld of CM.60 was very
low at 8 plant/m2 and significantly increased at high plant den—

sity. Other varieties were less sensitive to plant density.



