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ERAREREN: BEHEENE L%, ARTERE SRR,
L B(RETHEDER)RERE, MEAWTERYREARZEE M,

BEEAEYTRENRREZRE LM, mIEPTHEAZELERTSUEIERFE.
S e A KIROR RS R AR E LRBS AVARNS L Eetn, Wik,
ZERIBMAEVLAREETHRHEXL.

- MR IAE

HRTEET 1984 F£5 FREBAEERHESREEMME, IHRATERTLE
AtE5ELENEAL, EROZBEEDDIABEE (Kobresia humilis) ST
(Dasiphora fruticosa), LREMYIEAMTEIT % 1,

#£1 HRIMOHBEFERGRTE)

Table 1 'The characteristics of investigated soil samples (oven-dried basis).

E % HE(EX) HYLR(F) £8(%)
Subtype Depth (cm) PH 0. M. Total N C/N
0—20 7.30 7.38 0.419 10.2
EEmmLEEL 10—120 7.70 7.18 0.392 10.6
Ortho alpine soil 20—30 8.30 2.99 0.173 10.0
5 1L Bl B 0—15 7.40 14.04 0.756 10.8
Alpine shrub 15—30 7.70 9.83 0.478 11.9

meadow soil

HBEETH R RA R SRR E REEY 1 BXA2RMRAT LM 0.5—1
EHROAEDE 10 3, HALREBEKBYE, RAELRFFERO2 ZNFIRSE
H(EBH 18 K, K 190 k)P, REERFE EH—BFER0.1 57), REEEEE, I
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KERMBEFIRHESKBARKFIKRO 0% (BILESLAESKERFEX 3%, &
M RR T RFAH 60%), BRECOABHEE NS, PR ELXNAREER . £=
BTHRE 2 AME, F 0.01M &5 100 ZF ke, REM 25 BF TR R M EFHiE
TREH 2 LR KR, FEMER., BBRESET 35C. 25C 55C EHRME
hiEsR, BEFRBAASNT 2. 2. 4, 4,6, 8. 8 B, R LR ERBANEREMEA
250 EFFF RIS, MBERA S 0.5 7, E-HABAEMAEE 0.5 B, RRE M, H 25% 19
BRER T, 0.005 BE/REEER B, Ml E E A TSR SHER ZHM,

—ERSRR

(=) THERVWE

— 2N AP (UEH ) WENE R 2 RIHE TR R TR, B0 SR R L4
TARGEFFH AL RESEROTCRRTREIITE 2.

£2 gLESIEFAHEAAARNTLRITE

Table 2 Accumulation quantity of mineralization N in alpine meadow
soil at different time (unit: ppm)

e 34
B (R RBECC) 2 4 8 12 1" 76 (we(Es))
W2 Subtype Depth |Tempera-
() e #ZIFE Accumulation quantity
0—10 30,4 | 36.8 | 44.2 | 49.2 | 61.3 | 63.7 | 65.9
10—20 5 20.8 | 26,3 | 3L.1'| 33.6 | 40.1 | 41i1 426
20—30 11.0 | 14.9 | 16.9.| 19.0 | 22.8 | 23.5 | 24.7
A T 0—10 36.7 | 64.9 |126.2 | 174.3 | 241.4 | 248.9 | 256.2
Ortho alpine 10—20 25 34.0 | 42,5 | 54.9 | 71.2 | 90.6 | 96.6 | 101.7
e Yt 20—30 2156 [T27i8 | #3556 | 39.7 | 5.6 | s1.7 | se.6
0—10 121.7 | 174.5 | 224.3 | 274.5 | 350.0 |359.2 | 366.9
10—20 35 60.0 | 90.8 |106.3 |129.2 | 165.0 |170.9 |176.5
2030 27.3 | 3513 | 49.3 | 61.8 | 0.0 [ 83.2 | 86.5
0—15 - 46.3 | 55.6 | 67.3 | 80.4 | 97.5 | 101.9 | 105.0
15—30 PR DR i L7 o T T T O L R et
Aﬁ’&fﬁ%ﬁﬁ’f 0—15 - 82.1 | 120.6 |201.2 |417.0 |523.6 |541.0 | 548.5
meadow soil 15—30 4744 59.5 | 82.7 1 139.7 | 169.9 -| 176.5 |-182.7
0—15 o 198.1 | 267.0 | 342.8 | 457.3 |626.3 | 645.7 | 658.5
15—30 83.0 | 115.7 | 144.4 | 196.8 | 282.1 |296.3 |304.2

B3 2 FIAL R S5 AR R RARERS, B3R M(E R, 5 RS E) IR
BEDITER, UREHOERERE, BEEHEY § = Ax®, HhAR¥EHR:BE
B AR x YRR A § 0— B FREAT L B 8. Rt B R R, -«
EZE 097 Pl L (P <0.01), HAREZ(E 1—ES),

A—+tR.BES5FLR BT RRABHERRE, W34 RO ca RitENERE
Ja: BILEEL 010 EXEREMIMERL (1) % 0.999;10—20 E % 0.967; 20—
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Fig. I Relationship between accumulation quantity of mineralization
N and time at 35°C in ortho alpine meadow soil
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Fig. 2 Relationship between accumulation quantity of mineralization N
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Fig. 3 Relationship between accumulation quantity of mineralization N and
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Fig. 4 Relationship between accumulation quantity of mineralization N and
time at 35°G in alpine shrub meadow soil
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Fig. 5 Relationship between accumulation quantity of mineralization N and
time at 259G in alpine shrub meadow soil
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A EE: §=Nek, R § %t HZRIF/E (ppm); N HHi5E 14 HRE
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HE 3 WA, HESHFAERABHREX, L04, NUEERANERERE.
EEAFEY: §=Ax® RF§ AHEHZELE (ppb. B™); x MR (B);
A SHERE; BAEEARY., SREH, r G EO0SUE AXEE (A7THE
12), '

3% 2 WL, BRI B 2 35°C MBI AR (L R B (I )T EA 25°C T L. L

* 159 -




bR i (ppm)
Accumulation quantity of mineralization N

|

1

I

1

e
‘2 4 8

Hearmim CED

12 18

26

Time of incubation (Weeks)

34

Be ®WUBMEELEST FrARETESHENER
Fig. 6 Relationship beétween accumulation quantity of mineralization N and
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%3 BUEHLIETRANEAAREROTHE (ppb. B )
Tabie 3 Nitrogen mineralization rate in alpine meadow soil at different
time. (unit: ppb. day™)

2245
BECC) | 14 42 70 112 168 _
W g | FEGDH |BECD &
e H 4¢3 Mineralization rate

0—10 13.57 | 8.89 | 6.78 | 6.26 | 4.41 | 3.45

10—20 5 16.88 | 9.61 | 6.88 | 5.87 | 4.06 | 3.21

20—30 21,91 [S10:33° | 7.89. | 656 | 4mn ] 362

e 0—10 40.25 |29.43 | 22.73 | 16.83 | 11.40 | 8.68

34370 785 1L Bt

Orthe alpine meadow 10—20 25 15,93 [ 11.42 | 10.58 8.76 6.22 4.90
i 20—30 11365 v sis | 4,27 6.46 | 5.05 |.4.20

0—10 35:73, | 14,552 ) 1059, | 943 .64 4 93

10—20 35 29.61 | 13.64 | 10.96 | 9.04 | 6.24 | 4.81

20—30 19.31 | 14.04 [ 11.65 | 9.59 | 6.63 /| 5.14

0—15 y 13.11 | 8,91 | 7.90 | 6.66 | 4.70 %3556

15—30 2129 | 10.76 | 9.29 | 6.69 | 458 54

Mﬁnd:ﬂiﬁﬁﬁliadw 0—15 5 27.46 | 21.34 | 23.22 ["16.54 1 11.22 8.48
5ol 15—30 © |16.16 | 13.23 | 15.42 1| 11.39 4 .7.821 6.02

0—15 35 21.34 | 13.06 | 11.96 |10.28 | 7.03 | 3.3%

15—30 23.75. | 13.18 ¢ |.12.32° | 10.92 |- 7.57: | 5.80
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Fig. 7 Relationship between mineralization rate and time at 35% in ortho
alpine meadow soil
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Fig. 8 Relationship between mineralization rate and time at 25C in ortho
alpine meadow soil
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Table 4 Nitrogen mineralization potential in alpine meadow soil at different
temperature. (unit: ppm) :

5C 25°C 35%C
L Subtype D%ﬁ}gl(iﬁg
FEHE N,
< 0—10 71.05 415.98 J
HFERBLUESL e 1 419.90
Ortho alp1pe 10—20 45.50 116.36 201.55
meadow soil 20—30 26.69 62.66 100.61
Emgg%ﬁ]bi 0—15 114.54 754.23 773.94
s
m‘;ﬁzw s’:“. 15—30 57.24 225.11 365.77

FHHSTARRT RRFABHEMR, &4 55 No SEHE RN EN B EE
TEREIRMSERA:
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N, = 1.014 + 1.202N, r = 0.991
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‘Fig. 9 Relationship between mineralization rate and time at 5%
in ortho alpine meadow soil

%5 BUEWIEFARETARTAFS2ANETIH

Table 5 Percentage of nitrogen mineralization potential (N,) in total nitrogen
in alpine meadow soil at different temperature

5°%C 25°C 35°C
JF 2 Subtype ﬁgsﬁiﬁz)

N, H4ENESZ % of Ny in total nitrogen

0—10 2.00 9.93 . 10.02

HEHLHAL :
Ortho alpine 10—20 1.16 2.97 5.14
meadow soil 20—30 1.54 3.62 5.82
E=SE - S 0—15 1.52 9.98 10.24
Alpine shrub 15—30 2.20 4.71 7.65
meadow soil

Stanford 5 Smith F 1972 £t £E £ R T BT RHAG2 @RS (35C) HER
B, N, 54 RNLEE 5—40% 2 RITERFRE & A Tl 34 ARROsER 4
L3 4 (0—10 EX)TiR, Nosi2 B 10% E4, EUSRFHNE, N A5 7%, No
54 EAEUE 4 T LR FE T ERNEES,

Stanford A 1972, 1973 iR, KEIEHRESEHNESHESER No AU{EE
18—307ppm; ﬁmﬁ’}ﬁ%%%m,%ﬁ%MEﬁﬂif' ESHSJ 25°C N, {& 198.3ppm, 35°C
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N, {& 240.2ppm; ﬁ%miﬁhﬁ@i 3 25 # 25°C N, {5489.7ppm, 35°C N, fi 569.8
ppm; B No fifE Stanford HUEEMAT Stanford i No @, HETLRRESK
sy, ERREY—2C, BAAG BEFAKEAT 1000, 8 5L K6 B) F3
SRS S—9°C 2. REAHEE LS HAF(RR. KD REARERES)D
i B R, R, ST AR RBERLAER, MEI TRLE
5+ R R R AL R IR PR R R, SR RN WA TS
TR L TARR B R A, BB AR » UL R R A, L
RO B - i lo. pivito

ﬁiWW&Eﬁ%5ﬁﬁh%%ﬁ§ﬁiﬁéﬁ%ﬁ&%i%mﬁ§xﬁ¢M%ﬁﬁ
ﬁmﬁ%&%ﬁ%.iﬁéﬁ%ﬁﬁ@,Kﬁ%ﬁﬁﬁﬁi%?k?%iﬁ%ﬁ%:%
S 34 IR, S AR 0.419% Wk LB L RE(0—10 X)), 5°C AT L Biti
% 65.9ppm, 25°C 15 35°C M4 H1% 256.2 5 366.9ppm. SR &R 0.756% HIE L
B+ 5°C, 25°C 5 35°C MK A 105.0, 548.5 5 658.5ppm, EREEHE, LHE
RE&RAR,AENT L ERESFHTNES. : H .
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TREC B M B HLE IR L3 B L 3R UR,
RETHEESHPRRIEX, r HHE—0.95PL L, HEAREE, P RSHEEE
ERXANAZRKEARLE. T AR50 RE R M.
TRBESEFBEM T RL WS RRABERL, FABELEN 7% 45, A
RRARHET BB A L RHE AP R EOR T, 4 T B R .

B X W

EBM, H O S@H/R, J. BEK1906,RE% L BEOHE LNnORET LB, FEER 2501 1-9,

BEIE R F 5 198 1, BP0 3 B8 A0+ MR E 3. + MUBHR(4)26—29,

RIERLJE B IRRAE SRR 1984, KR AT LR E T AR L M BOFN. LMER 2101) 2935,

ERRERIGEAD], 1983, ERHR # BR+ R BOTIMGIR. -2 2003) 262—271,

BRI R LR AR B, 1980 + M R SRR . MR 21(4) 341—349,

Smith, S. ., and George Stanford 1971, Evalution of a chemical index of soil nitrogen availa--
bility. Soil Science, Vol. 111, 228,

Stanford, G.,and S.j. Smith 1972, Nitrogen mineralization potential of soil. Soil Sei. Amer. Proc.,.
Vol. 36, 465—471.

Reuss, j. O., and G. S. Inins 1977, A grassland nitrogen flow Simulation model. Ecology, 58(2):
379—338.

MINERALIZATION OF SOIL ORGANIC NITROGEN IN
ALPINE MEADOW SOILS

Le Yanzhou  Zhang Jinxia Wang Zaimu  Chen Weiming

(Narthwess Plateau Institute of Biolugy, Academia Sinica)

In a native alpine meadow, the N taken up by the plants is mainly derived from the sojl
where most of it is located in the soil organic matter. Therefore, the mineralization of the
soil organic N is an important indicator of the nutrient which may be taken as an indicator of
the productivity of the soil. The mineralization of sojl organic N also provided data for the
study of nitrogen cycling.

Samples of alpine meadow and alpine shrub soil were obtained from the Haibei Research
Station in May 1984. The alpine meadow soil supports communities dominated by Kobresia
humilis. The total N content of this soil is 0.419%, 0.392% and 0.173% in the respective-
depths of 0—1I0 cm, 10—20 cm and 20—30 cin. The alpine shrub meadow soil supports com-
munities dominated by Dasiphora fruticosa. This soil contained 0.756% and 0.478% of total N
in the 0—I15cm and 15—30 em soil layers, respectively. The mineralization of organic N
in the soil was determined over 34 week period at 35°C, 25°C and 5°C. The incubation in-
tervals were 2, 2, 4, 4, 6, 8 and 8 weeks. Mineral N was leached initially and after each in-
cubation with 25 ml of 0.01 M CaCl: followed by 25ml of a minus-N nurtrient solution. The
water content of the soil used in the experiment was adjustad at 60% of the field capacity..
The mineralization N determined by the Kjeldahl’s method. :
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1. Accumulation of mineralizatiion N

The equation for the accumulation of mineralization N
denotes the amount of accumulated N (ppm),

are constants.

The constant of the equations sh
¢ incubation and to the soil depth. The amount of accumulated
The correlation coef-

related to the temperature of th

mineralization N increased with an increase in the total N in the soil.

ficients between

in the soil is Y=AX", where Y
X denotes accumulation time (day), and A and B

w that the mineralization of the soil organic N is closely

accumulated N and the incubation temperature were higher than the correlation

coefficients between the amouns of accumulated N and the amount of total N. The amount of

accumulated N also varied with the time of the incubation.

2. Mineralization rate

The rate of mineralization was calculated by Y=AX".
show that the mineralization rate was mar
cubation and to the soil depth. The min
N. The correlation coefficient
were higher than

mineralization rate was decreased with increasing time.

3. Mineralization potential

The mineralization potential varied significantly with the 1
the content of the total N in the soil.

Table 1 Mineralization potentials (ppm) at different soil depths and

inecubation temperatures

The parameters of the equations
kedly correlated both to the temperture of the in-
eralization rate also varied with the amount of the total
s between the mineralization rate and the incubation temperature
those between the mineralization rate and the content of total N. The

ncubation temperature and with

The mineralization potentials are shown in Table 1.

Temperature of incubation
Subtype Depth (em)

5°C 25°C 35C
0—10 71.05 415.98 419.90
Qeths alpase 10—20 45.52 116.36 201.55

meadow soil
20—30 26.69 62.66 100.61
Alpine shrub 0—15 114.54 754.23 773.94
meadow soil 15—30 57.24 223.11 365.77

The mean mineralization potentials

for the 0—30 cm soil horizon in the alpine meadow

soil were 47.75 ppm (5°C), 231.33 ppm (25°C) and 240.69 ppm (35°C). These values corres-

pond to 1.57% 5.51% and 6.69% of mean total N content
In the alpine shrub meadow soil, the potentials were 85.89 ppm,
7.35% and 8.95% of total N, respectively. Under the field con-

tively.

ppm, which correspond to 1.86%,

ditions, Because the process of N mineralization is weak, lower values of available

satisfy the needs of the plants.

in the 0—30 cm soil horizon, respec-
489.67 ppm and 569.89

N can’t
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