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Table 1. Characteristics of the experimental soil*
Depth H EC(1:5) T-C T-N .~ CEC Ex.-cations (me/100 g) Truog-Py0s
(cm) b (mmho/cm) T (me) K Na Ca Mg Total (mg)
0—3 5.3 0.12 820 0.69 1.9 190 0.2 0.3 3.0 0.6 4.1 21

* dry soil basis (100 g)
Soil texture: L

LAEMOEE 0—3cm R L, BELHELES
fEBlsTEE L, EAE#2mm OF2ELZLOR BT,
AL ROBLEMIEERE 1T T,

3. HRX

3EHOZEEIER (®N—I10atom 9 excess DRE, WK
%, BR), THkSRCRKEM (REHL YLD
HEZHAELE, 4BHORBR Y XEL -, BF
2T, $31100g BAONE L T80 mg ikl
EBRELTREBAL Y AMELOg 2NET, T
NiZEREOZFICH © HTKEAEM & B~ 3H LB
&, TRLOBENEL, EREETREDLDTEHVIR
ECHRETLZERTFRENRS LZAHPE, REBHTD
BHEOHET ZFAL TR EHME Liciid, FERT
X, zoX s REREL LA,

4. HEHEOEE

At 100g Hh, VB L # U % KHPO, iR
W (P05 :3lmg, KeO:2lmg) LT, ¥XCOR
BRicmzz, 35, MBREOEFLREZES
BT, WLtEOEL L ABREEKREDRERML 2,
BN, ERAE IR, REASEFEL, Skt
LT, 33 (D), 60 (M) KLU0 86 (W)%D 3 s
BdR N

T OLEREHIEEE Y Fico®, FEOLEYE =—
e —= T EEBEW GT/NEERIPRDTITES),
15°CiTfRiB L7z, Z DIEEIISITEREF TR F 2
LNs7-»TH5,

5 BAlEFE

pH (H:0) ik 5 R EME, E#fiED NHy-N, NO.-
N, NO;~N oifllsgiz, o 10 f5E D 1096 NaCl 75K
THE L72%, 2v Y- 1 BT X MBS ITERT
Griss FEIZ X - 7210,

BRFOSI L, ABETEOLEE—EZET
¥ikg (MSI—10 2D 2 F R L1,

7 vE=TEREORIE L, REEY RBIEED 2k
ELiFrrRviz (1D, 3bb, DIELRAME
CADEFZOmI BRI =Frve E—h—%EEX,
TvE=7BRAE LTARIES58 10ml ZFML7,
Tve=TEEFROEEC, 1B 7 vyE=7

Boric acid(4 %)

Soil

Alkaline solution

(IN—NaOH)

Apparatus for measuring of ammonia
volatilization

Fig 1.
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RLTwd, T, BELEIEROETICHY, pHIiX
BT L7z, pH oZF LW ER (pHS. 725 6.8)7%3, R#
BRERIMD &K 86% (W) Riz &Sk, RE .
BRERMR BT, K52 (D) of&MT T,
BEEYMO pH ER2/AEL (pHB72255.9), [RE
DT VE=T~DFRHEENBNZ EERL TV, T
obt, ZOSBEIGEERWARHEL, DWLTM,
D, OMaE 5720

#£31z, EC (EQEEE) OflEEAR LIz, +T
DOEIZEWT, BROERC LY, EC 139 0.2 mmho/
cm BH U7 GIHEER : 0.14 25 0. 39, JREX : 0.17 s
50.45 WEK:1L11 »5 1.32, HEX 131 » 5
1.57), BEIROFZ B >hT, ECixmurszs, &
REFRMEICHE LT, FRIENR D EC o#mii K
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Table 2. Effect of nitrogen fertilizer, water contents and lime on soil pH.
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Effect of nitrogen fertilizers, water contents and lime on

electric conductivity (EC)

Table 3.

EC (mmho/cm)
Incubation pgriod (dgys)

1o

Humidity

Lime

Fertilizer

30 50
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0

0Dt In
I8JIT8
SSSssg
DO AN
R BN IR B U
SSssSSS
st [=2]
— 15}
S =3

aZEQ=E

Control

0.40 0.55 0.91
0.51 0.84 1.25

49 0.79 1.12
1.04 1.47 1.82
1.18 1.42 1.67
1.31 1.48 1.61

0. 39
4
3
0.67
0.65
0.70

0.17
0.45
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Ammonium sulfate
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Fig 2. Changes of inorganic nitrogen in surface

soil of grassland by urea application

moisture content (dry soil basis)
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Fig 3. Changes of inorganic nitrogen in surface

soil of grassland by ammonium sulfate
application

moisture content (dry soil basis)
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Ammonium Chloride
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WEELRIEE A2 R, ZoEEERB7 v E=
T OENBENORGEETREBAT A HREL T
5, BEBRITENTDH, ERXT NO:-N OAERKES,
MERCREX B LTED Pz b ("2,
3, 42 b, LRHOBEZBEMITV5, Thbdb,
BEA X VOEEE, TYE=TBRILEOSAE BRI
SUT (B, B4L%) ©, 7vE= 7BRIEEOME
2T L0 LHERENG,

KEEM T, BELHEREEMRIRERAENS
DT, BHBERSLARLER, BETI» LD EL
RECHS EFRENS, 42 pH o EF Iy, R
BROT7VE=THEBTREING, 4T, HBAS,
FREMOERBI- LT vE=THRERZ R L, B
TMOWEIE TR, MEBERICHEV TV = 7THEED
B L, ik &ELoBRiz>wTIE, D>DWoO
JETHEREEETOT v ® = THEEENS L, BEEY
(6 /) ETRIEAD TN,

EFEREBOFEEL 7 v =7 FEHLOBBRIZ D1 T

Fig 4. Changes of inorganic nitrogen in surface . )
of grassland by ammonium chloride ap- W, BRRERMIECE, REXPEL, RESKE=
plication HEREOIRE R -7 REZLBERFOT LT —€iITX T
moli)stu;:;eo/content (dry soil bassis) DRI - THRET7T Vv E=2T ANEELT S, CO DR
: o] .
M 60% @ 4%, NH; DL D T 52 0iThhs 2o, OH 0
W: 86% o Wivicxy, pHRERTS (E22B), 21T, OR
Table 4. Effect of nitrogen fertilizers, water contents and lime on ammonia volatilization
Ammonia volatilization* Rate of
Fertilizer Lime Humidity Incubation period (weeks) volatilization**
0—2 2—4 4—6 Total (%)
Control — D 0.00 0.04 0.00 0.04
w 0.03 0.01 0.01 0.05
+ D 0.30 0.15 0.04 0.49
w 0.18 0.04 0.02 0.24
Urea — D 0.11 0.08 0.04 0.23 0.2
W 0.13 0.02 0.00 0.16 0.1
+ D 1.95 2.01 1.32 5.28 5.6
w 1.59 0.22 0.00 1.81 1.8
Ammonium sulfate — D 0.03 0.03 0.01 0.07 0.0
w 0.02 0.06 0.00 0.09 0.0
+ D 1.78 2.04 1.52 5.34 5.7
w 1.30 0.30 0.01 1.60 1.6
Ammonium chloride — D 0.02 0.03 0.04 0.09 0.1
w 0.02 0.03 0.02 0.07 0.0
+ D 1.81 2.30 2.43 6.54 7.1
W 1.43 0.71 0.03 2.17 2.3

* N-mg/100 g-dry soil
. . cye s
* N as amxrlx\;)r:;p;riz?tmzatlon‘ %100(%%)
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Behavior of fertilizer nitrogen in the
surface soil of grassland. After 50 days’
incubation.

Table 6.

Loss of* Remains
Fertilizer Lime Humidity volatiliza- in soil
tion (%) %>

16.9 83.1

Urea — M
4 M 24.8 75.2
Ammonium — M 0.3 9.7
sulfate + M 25.8 74.2
Ammonium — M 6.2 93.8
chloride + M 18.8 8.2

* Ammonium volatilization and/or denitrification

Table 5. Inorganic nitrogen from fertilizer nitrogen After 50 days, incubation
Urea Ammonium sulfate Ammonium chloride
Inorg-N* Inorg-N Inorg-N
Lime Humidity from fertilizer Lime Humidity from fertilizer Lime Humidity from fertilizer
%) % %)
- D 60.3 - D 90.3 ‘ — D 83.2
M 61.4 M 74.3 M 80.6
W 52.7 w 87.5 %% 80.0
+ D 54.3 o D 68.0 o D 59.7
M 62.4 ’ M 72.0 M 66.5
w 59.9 w 73.8 ‘ w 86.1

Inorganic-N from fertilizer o
T Applied-N > 1000%)
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SUMMARY

Behavior of Fertilizer Nitrogen in Surface Soil of Grassland
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Much organic matter accumulates more in surface layer soil of grassland compared with
arable land. Also, mineral components are enriched there by top dressing of lime, nitrogen and

other fertilizers. Thus surface layer soil of grassland provides favorable conditions for microbial

activity.

In this paper, behavior of different nitrogen fertilizers (urea, ammonium sulfate and ammo-
nium chloride) in surface layer soil of pasture was investigated by using the tracer N method in
the laboratory. It was observed that the multiplication of ammonia-oxidizing organisms was
lower in the soil applied with ammonium chloride than in the soil applied with urea or ammo-
nium sulfate. This suggests that chloride anion may inhibit nitrification.

By surface application of calcium carbonate in grassland, ammonia volatilization was en-
hanced; 5-79 of applied nitrogen being lost. In addition, the loss of applied nitrogen by deni-
trification was observed in the soil which was added with lime and moderate humidity (60%

water content).
Bull. Natl. Grassl. Res. Inst, 23 : 42-49 (1982)
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