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ABSTRACT

Soil incubation studies in laboratory were conducted to evaluate
N-mineralization of five green manure crops in Chiangrai (Cr), Chiangkarn (Ch),
Tamuong (Tm) and Lupburi (Lb) soil series having different texture and pH. One soil
series was used in each experiment. In the first three soils, 6 x 3 x 2 factorial
treatments in completely randomized design with 3 replications was used. There were
green manure application treatments in the first factor as following, control treatment
or without green manure application and application of cowpea (Vigna unguilata),
sword bean (Canavalia ensiformis), Crotalaria juncea, Sesbania rostrata and
Pigeon pea (Cajanus cajan), respectively. The application rate of each green manure
was 200 mg N.kg™. Three soil moisture levels 60, 40 and 20% of soil water holding
capacity were tested in the second factor. There were two levels of soil pH in the third
factor, original soil pH and pH 6.5 by liming. For Lb soil, only the effect of six green
manures and three levels of soil moisture were tested. The soil pH, content of NH;*-N
and NOs3™-N in the soils were determined at 15 days interval for 90 days. The results
indicated that there were significant interaction effects among green manures
application (G), pH (A) and levels of soil moisture (M) on available N (NH4*-N and
NOs-N) released from the added green manure crops in Tm soil at all incubation
periods. Significant G x A x M interaction effect on released N from green manure
crops were found also in Ch and Cr soils at some incubation periods Significant
G x M interaction effect on released N from green manure were found in Lb soil at all
incubation periods. Throughout incubation period of all soils at all treatments pH
varied between 7.0 — 7.8. The proportion of NH;"-N and NO3™-N in the soils depended
on pH and kind of added green manure crops. In general, in limed soils there were
more NOs3™-N than non-limed soils.

In non-limed Cr soil with 20% WHC soil moisture, mineralization of
green manure was better than other soil moisture levels. The best mineralization were
found in cowpea and pigeon pea with the maximum mineralized N about 22 and 28%
of total N content at 30 and 45 days incubation period respectively. In limed Cr soil at
60% WHC the best mineralization was found in cowpea which released about 21% of
its total N at 30 day. Sword bean released N less than cowpea but the same
amount of N released was maintained throughout 30 - 90 days. The other green



manure crops released less N than the first two crops. At 40% WHC cowpea and
sword bean released N between 60 - 90 day but the amounts of N released were
less than 12%. At 20% WHC, cowpea, Crotalaria juncea and pigeon pea released N
at 30 day incubation period. About 30% of total N content were released by cowpea
and pigeon pea while that from Sesbania rostrata was about 15%.

In nonlimed Ch soil, all green manure crops except sword bean released N
quite well at 20% WHC moisture level. There were no significant different among
cowpea, Sesbania rostrata and Crotalaria juncea on the amount of maximum
N released. About 31-44% of total N content was released from these three crops at
30 day incubation period while sword bean and pigeon pea released about 24 - 28% of
their total N content at the same time. At 60% WHC the maximum N released from
all green manure crops was found at 90 days after incubation and the best
mineralization (29%) was found in sword bean and pigeon pea. At 40% WHC,
N-mineralization of all crops was less than those at 60 and 20% WHC. In limed Ch
soil with soil moisture level at 60% WHC, cowpea mineralization was better than
the other green manure crops. About 39% of its total N content was released at 60
days after incubation while those from the other crops were only 10-17%. At 60%
WHC, the best mineralization was found in Crotalaria juncea which released about
37% of its total N content at 90 days after incubation. At 20% WHC, pigeon pea
released N faster and in larger amount than the other green manure crops. About 40%
of its total N content was released at 30 days after incubation while those from
cowpea, sword bean and Crotalaria juncea were about 31-33%

In nonlimed Tm soil, at 40% WHC, green manure crops released N well at
40% WHC. The best wes Crotalaria juncea which gave maximum N released about
32% at 15 day after incubation while those from Sesbania rostrata and sword bean
were 29 and 22% at 45 day respectively. At 60% WHC, Sesbania rostrata was better
than the other crops for N-mineralization and the maximum- N release about 27% was
found at 30 day after incubation. At 20% WHC, sword bean was the best and 23% of
its total N was released at 45 day. In limed Tm soil at 60% WHC Crotalaria juncea
was the best and the maximum N released about 24% was found at 60 days. About 21
— 23% of N from this crop was released through out 45 — 90 day incubation period
followed by Sesbania rostrata and sword bean at 21-23% of their total N contents. At
40% WHC, the maximum amout of N released from all crops were similar about
21-24% but cowpea and Crotalaria juncea released N faster than the other at the
beginning of incubation periode. At 20% WHC, the amount N released from all crops
(8-16%) was lower than those at 40 and 60% WHC.

In Lb soil, the amount of N released from sword bean, Crotalaria juncea, and
Sesbania rostrata at 60% WHC soil moisture level were rather smaller. About
11-14% of total N content were released by these crops at 60 days after incubation
while those from cowpea and pigeon pea was about 2 - 8% at 40% WHC, sword bean
showed the best mineralization. N released from this crop was found during 30 - 90
days incubation period with the maximum level at 90 days about 26% of its total
N. Pigeon pea released N at only 90 days after incubation and amount of N released
was about 23% of the total N. No N-mineralization was found from other crops
at 40% WHC soil moisture level. At 20% WHC, all crops did not released N
throughout 75 days after incubation and only 5 - 7% of the total N was released from
cowpea and sword bean at 90 day.



