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ABSTRACT

Nitrogen status of upland soils were assessed for soil samples collecting from the Northern,
Northeastern, and Southern parts of Thailand. Soil organic matter, total nitrogen, mineralizable N and
biomass N were analyzed and compared among these soil samples. Results revealed that soil samples from
the North had finer texture and contained more organic matter and total nitrogen than soil samples from the
Northeast and the South. Furthermore, nitrogen mineralization and nitrification was more efficient in
Northern than in Northeastern and Southern soils. Nitrogen loss due to denitrification was observed only in
some incubated Southern soils. The amount of soil microbial biomass was found in correlation with the
amount of soil organic matter in all soil samples. Moreover, the mineralizable N derived from the biomass

N in the North was lower than that in the Northeast,

Keywords: Upland soil, organic matter, nitrogen, biomass N, mineralizable N
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Table 2. Soil pH, organic matter (%), total N (%) and biomass N {mgN/100g soil} in the soil from the North,
Northeast and South.

Sample North (N) Northeast (NE) South (8)
M. pH OM T-N CN BN pH OM TN CN BN pH OM TN CN B-N

1 54 31 017 106 895 51 32 014 132 43 59 31 008 225 25
2 35 20 o011 106 54 52 31 018 100 49 51 22 008 160 32
3 43 24 009 155 34 645 25 011 132 38 50 07 004 102 13
4 59 16 006 155 26 61 17 008 123 54 60 22 010 128 18
5 75 35 017 119 4% 5.1 12 006 116 11 49 30 006 200 19
6 55 28 016 102 54 49 06 003 116 13 47 22 008 160 25
7 56 06 002 174 13 49 05 003 99 12 50 1.6 007 129 23
8 44 26 019 179 74 54 04 00! 232 10 34 08 005 93 02
9 58 25 015 97 59 57 04 002 H6e 10 60 07 003 133 12
10 5.0 1.9 012 92 26 49 12 006 116 15 62 28 007 232 31
1 6.1 1.8 010 104 30 356 07 004 102 14 70 16 014 66 30
12 64 41 021 113 50 54 27 010 157 25 49 25 013 111 57
13 57 06 003 116 03 6.1 09 006 87 13 58 16 007 133 42
14 54 06 002 174 06 - - - - . 5.1 06 004 87 09
15 - - - - - - - - - - 60 03 002 87 05
Average - 21 011r 121 41 - 1.5 1.5 125 24 - L7 007 141 23

T-N : total N OM : organic matter B-N : biomass nitrogen
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L N NE s N NE S N NE S N NE S
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g 8 =
2 -
I o o ¥ mo
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I 0lo % Blo
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C CL {O,<,0} 51 LS

SCL (9,2}
Soil texture

Fig. 1. Relationship between organic matter (OM) and texture of the soil
from the North (N) Northeast (NE) and the South (8) [C:clay, CL:clay
loam; SCL: sandy clay loam; SL:sandy loam; LS:loamy sand].
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Table 3. Ammonium (NH’G) and nitrate {NO‘S) nitrogen contents (ppm) in the soils from the North.

Sample 0 day 7 days 28 days 49 days 70 days
no. NH*; NO; NHYy; NO3 NHYy; NO3 NHY, NO3 NHY,  NOj
1 tr 1 3 H ir 17 r 28 r 31
2 tr 1 tr 7 tr 18 tr 28 iy 39
3 fr 8 r 14 tr 19 tr 3l ir 34
4 u 3 fr 8 tr 13 tr 18 ir 23
5 T 6 iy 18 tr 30 r 41 r 48
6 5 6 r 14 tr 18 T 25 r 25
7 r T ¥ 3 r 5 r 12 3 17
8 Ir iy r 11 t 16 T 29 I 38
g tr 2 tr 12 tr 20 r 36 r 40
10 r I tr 20 tr 26 r 33 tr 34
11 fr I tr 11 r 18 r 25 tr 35
12 ir 40 tr 48 r 54 tr 62 tr 64
13 r 5 r 13 t 15 ir 17 r 37
14 tr tr r 4 tr 6 r 12 ig 14

tr = less than [ ppm

Table 4. Ammonium (NH:) and nitrate (NO'S) nifrogen contents (ppm) in the soils from the Northeast.

Sample 0 day 7 days 28 days 45 days 70 days
no. NH*, NO3; NH¥, NO3; NHT, NO3 NHTy NO; NHYy  NOjy
1 2 2 2 8 fr 16 1 22 tr 28
2 1 7 'y 10 1 23 2 36 tr 45
3 3 1 4 I3 [ig 17 1 22 fr 3
4 4 7 tr 15 r 19 tr 31 T 33
5 8 3 4 10 I 17 T 21 tr 23
6 1 2 tr 6 tr 9 tr 12 fr 15
7 1 1 fr 6 ir 7 tr 1 r 8
8 2 1 tr 4 tr 4 3 5 r 6
9 1 2 I 4 tr 11 1 12 tr 10
10 3 8 1 15 T 14 1 23 tr 26
11 3 tr 3 3 1 7 2 I5 4 15
12 2 T tr 8 tr 10 2 [1 tr 12
13 1 3 r 8 fr 10 1 13 tr 15

tr = less than 1 ppm
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Table 5. Ammonium (NI—!"‘) and nifrate (NO's) nitrogen contents (ppm} in the soils from the South.

Sample 0 day 7 days 28 days 49 days 70 days
ao. NH7y NO3 NHY; NO3 NHYy NO3; NHT; NO3 NHY;  NO,
1 tr 25 tr 33 r 48 r 50 tr 36
2 27 1 I3 k} 24 4 21 9 6 It
3 3 3 12 3 20 10 15 12 tr 13
4 tr 1 r 2 tr 7 T 9 tr 10
5 22 13 17 17 r 22 T 24 tr 29
6 22 5 23 9 26 19 14 23 7 P
7 22 5 17 7 12 6 18 18 r 20
g 3 6 1 1 tr 16 iy 17 r 20
9 5 5 1 7 3 16 r 18 13 20
10 18 r 23 i 37 tr 4] tr 49
3! r 11 o 13 3 31 w 32 r 32
12 28 5 23 8 19 10 6 I3 r 31
13 I} 5 8 7 8 13 iy 24 T 31
14 ir 2 tr 5 r I2 ir 14 r 15
15 tr tr r 2 i) 16 tr 17 tr 17

tr = less than 1 ppm
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Fig. 2. Average mineralizable N (MN) of the soil from the North
{N), Northeast (NE) and the South (S).
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Fig. 3. Linear relationship between biomass N and mineralizable N
(MN), after 4 weeks incnbation of the soil from the North (N)
and Northeast (NE) and between biomass N and initial
inorganic N (IN) of the soil from the South (S).
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Fig. 4. Linear relationship between soil organic matter and biomass N
of the soil from the North (N) Northeast (NE} and the South (S).
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