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BE (NO;-N + NH,-N) 24 772.44 Z 55/ 382 (& 514.99 #/85), B 22.82 2= 35/ 22 ¢
15.21 3a/8) , 7 345.40 =7/ K2 (4 230.28 %5/5) .50 528.80 2 35 /K2 (352.55 = /H),
75 1983.92 70/ K (132268 3a/f)o DL EBTEM (FH). BARRSHES
(612.45 B33/ K") 26.12% , SPEEH 1.38 f5, BENE 17.17%, HlesERAhEED
HEEANE N 60.2% 555 398%, XTUHESYUHBESLERNEE, HEREN
AERSAER NO-N fl NO-N, HE 4¥%dtui6 E9 ARt NO-N HEEST
NH-N JRalE X —#EH, BETHKE NH-N 85T NO-N, BEHE-EHXMEN
62.22%, &K NH-N BHIER Bear (1953) HiEH: MAEDSBWEIR LRSS
ARSHISEE IR thik R, KE TTREM KB 8, S (1979) fEAHTHT
TeEEK PR RN BREEUEE, RITNSIAL: BT BARYE -5,
RAAEIREEREZSRZNMEHERS , SSENERGEITRLD TS hEm, S5
K NH,-N & &E5T NO,-N,

MAKPERTEBARENRE, TERETHRAKENER TENKE, EBEEN
R B 5T A DR R FE T HIKEEE, M S i 6.8% (& 3),.BEH
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Table I Annual input of precipitation elements at Haibei
Station and Xining Site

EEEEK -
4 . Annual NHeN
precipi-f NH,-N | NO;-N + P K Na Ca
Location Year tation
(mm) S

ZER/K (ng-m™)

ik 1980.541981.4. 433.2 310.52 | 615.79 | 926.31 | 24.46 353.36 | 622.38 | 1878.42
Haibei 1981.5—1982.4 5171 304.46 | 314.11 | 618.57 | 21.18 337.44 | 435,21 | 2089.41
13 # 475.2 307.49 | 464.95 | 772.44 | 22.82 345.40 | 528.80 | 1983.92
mean
1980.5—1981.4 312.8 269.10 | 290.18 | 559.28 | 45.81 140.47 | 446.44 | 1696.37
fiby
1981.5—1982.4 392.6 493.12 | 172.49 | 665.61 9.28 149.89 | 339.74 | 1384.04
Xining b #%
2] 352.7 381.11 | 231.34 | 612.45 | 27.55 145.18 | 393.09 | 1540.21
mean
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K? (& 12.67 32/ 5) , ¥ 298.43 BE 30/ K2( 4 198.96 35/ 1) .45 1744.37 2 35/ 342 (1162.97
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Table 2 Monthly iaput of nutrients in the precipitation
at Haibei Station during May 1980—April 1982

B o ; NH,-N
A # Precipita- N 5 NOs-N + B K Na Ca pH
tion NO;+N
Month Cipie)
5 /K (mg - m™)

1 3.6 1.63 §8.05 9.68 .01 4. 837 3.26 36.47 7.36
2 3:3 12.26 322 15.48 0.76 28.26 9.62 26.62 7.46
3 7.6 6.53 3.89 10.42 0.54 4.04 13.43 62.75 7.5k
4 6.6 7.20 8.41 15.61 0.53 4.70 1.22 53.20 =27
5 21.6 2,38 8545 37.83 Z.10 12.60 54.73 158371 7:36
6 73.3 81.06 139.92 220.98 5.07 51.33 1357 186.44 7.14
7 102.2 12.91 106.20 119.11 0.14 89.06 143.40 471,67 6.88
8 148.7 66.13 50.42 116.55 7.22 89.59 114.04 726.69 7.42
9 96.6 103.34 104.14 207.48 4.47 55.85 3. 42 199.86 7.08
10 9.0 }i.53 3.26 14,70 0.78 2.86 10.54 37.32 6.76
11 2:8 2.10 1.10 3.20 0.12 1.37 2.34 16.90 6.78
12 D=5 0.42 0.89 13l 0.08 0.87 1.5 6.29 F- 22

"ﬁ)ﬂll 475.2 307.49 464.95 772.44 22.82 345.40 528.80 | 1983.92

gt ¥R T A HMKE S AN REZTEESN, IBERLAE () &
A2 0.793H1 0.909, ZEMATHBEE n—2=10, a=0.01 KFEHBEZHE AL
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r=0.787, 5¥[A] r = 0.951; P ASEHRKESHAREE r — 0.890, 541 r — 0.948,
PIRTEHEN n—2=10, a0 KFERE r E0.708, PIAEITHELKEE, MR,8
TIM M EPR G , XA B T S — e BBt — S,

3. KT TR E

5 IR 7K 8 B ST SR AR EE A B2 1,625, 0,048, 0.727 B35/ 7+ (3 3),. 4.5
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R LB , B AT M eV i R R SEi

ARABANEKRIREGLER, BE 4 TIEBIIEES HENO-N + NH,-N)
B E & TRACHEER K, £EREBES TRAIN B FES5H LA
HIKEIS: BE>HASLE:BEKERF: £5>52>WK. BT AHE K

- a7 2




%3

Ak R 1980 £ 5 § 1982 5 4 A MK DI E FIRE

Table 3 Annual average concentration of nutrients in the

precipitation at Haibei Station and Xining Site

EEHFSREERE/T)
Hi& Annual average concentration of nutrients (mg/L)
Locality NH,-N
NH,-N NO,-N + P K Na Ca
NO;-N
#dk
0.647 0.978 1.625 0.048 0.727 1.160 4.169
Haibei
BT
1.081 0.656 1.736 0.079 0.413 1.105 4.368
Xining
5.00p =
o
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TE 1
o
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Z : :
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o
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B ERRE (P, 2E/7)

Average phosphorus concentration (P, mg/L)

Fig. 1 Average monthly nitrogen concentration in
the precipitation from May 1980 to April 1982

at Haibei Station
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Fig, 2 Average monthly concentration of phosphorus
and calcium in the precipitation from May 1980 to
April 1982 at Haibei Station
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Fig, 3 Average monthly concentration of potassium and
sodium in the precipitation from May 1980 to April 1082

at Haibei Station
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BRHIK VR R SRR AL A S TR REA R (NON + NH-N) it
5 64.4%; BERNTKHANESRARERER, A EERLTSHhHOSE, ki
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Table 4 The average nutrient concentrations of different states of
precipitations at Haibei Station and Xining Site during the
period of May 1980 to April 1982

(unit: mg/L, n = sample aumber)

HA BAEE G NOs;-N
NO;-N NH~N + P K
Location | State of ppt. Period NH,-N
=2 1-5 A 15151 0.887 2.038 0.127 0.748
Spring Jan,—May (n=10) (n=10) (n=10) (o = 10) (n=10)
snow
-t &% 10—12 8 | 0.691 1.012 1.703 0.154 0.715
Haibei Winter Oct.—Dec. | (n=a5) (n=5) (a=35) (an=75) (n=73)
snow
55 6—9 H 1.091 0.687 1.778 0.041 0.689
Rain June—Sep. | (n=14) (n=14) (n=14) (o = 14) (n=14)
31 1-5 A 0.530 1.434 1.964 0.111 0.487
Spring Jan.—May (n=16) (n=6) (n=06) (n=06) (n=06)
snow
Firhand 2= 10—12 B 0.420 0.616 1.036 0.005 0.203
Xining Winter Oct.;=Dee, |= (n=1) (n=1) (a=1) (n=1) (n=1)
snow
5] 6—9 B 0.588 1.214 1.802 0.079 0.421
Rain June—Sep. | (a=16) | (a=16) | (a=16) | (a=16) | (a=16)
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Table 5 Nutrient input through annual precipitation at dlfferent regions

Cpfir: = - K77
(Unit: mg e« m™)

BORERIR

Data source

SR TR NH-N| N
NH-N | NO&-N| + P K Ca Na
Country and region (fl’g;) NO,-N [Total N
() Pawnee, Colorado, USA 400
(2£) Ithaca, N. Y. 90.25 591
(3£) Cornell, N. Y, 600
(3£) Barrow, Alaska 170 2351 3.5 30.5
(In) Matador, Saskatchewan, Canada 300 D293
() & Rothamsted, Eng. 400
(E41L) Abisko, Sweden 40 50 160 40
it Sweden 70—400| 15—80 | 85—480 110—350 | 600—1900] 400—3000
A Norway 80—600 300—1900] 300—1400] 40—1700{100— 25700
(#ER) Hardangervidda, Norway 730 56 70 126 3 588 260 366
B AFIT PG Western Australia 70 50—80 [120—150 30 110
()53 Malaya, Malaysia 1950
(#52£) Kevo, Finland 379.31 14.0 | 473 | 61.3 | 145 7.9 114.0 200.0 226.5
() #FT 44 Jinhua, Zhejiang 1405.0 [1207.44 |1102.44 |2309.88 12.00 719.96
() i 1R Gl dk i) Menyuan, 475.2 | 307.49 | 464.95 | 772.44 22.82 345.40 |E1983.92 | 528.8
Qinghai (Haibei Station)

()P # 75, Xining, Qinghai 352.7 | 381.11 | 231.34 | 612.45 27385 145.18 | 1540.21 393.09

(1) Clark from Reuss 1971
(2) Leland, 1952

(3) Russell, 1973

(4) Gersper et al, 1980
@

6]

(5) Kallio, 1975

(6) Cooke, 1973

©

®

6

(7) fimbf%, LuRukun et al, 1979
&)

)

(8) &3, This paper

(8) &3¢, This paper
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Fig. 4 Average monthly concentration of nitrogen, phosphorus
and potassium in the precipitation from May 1980 to
April 1982 at Xining
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23 /% 1B Kallio (1975) i, 2F= Kevo 7 1971—1973 FEEkSh, BAKEA
NO,-N % NH-N ¥ 32 #75%/ X, 8K 136 B/ K0 60 /K MEdLdE

Kevo HifZ.

L VEE K, E P BA R (NO,-N + NH,-N) 772.44 B3/ K, # 22.82 ER/K,
50 345.40 BE /K7, 44 528.80 BT/ K, 5198392 IR/ K B WESBEHET
26.12%  138% , BNME 17.17 % o BEKPERLE, ldLIERL NO-N HE(S 60.2%),
TSPl NH-N %3(5 62.22%), W& E APSEARSHE. . g A BB R R
5%, NEXATEBARRESTES HedevEME K ERARR BT &FURS
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PRELIMINARY RESEARCH ON THE CONTENT OF
PLANT NUTRIENTS OF PRECIPITATION IN
HAIBEI ALPINE MEADOW ECOSYSTEM,
QINGHAI

Zuo Kecheng Zhang Jinxia Wang Zaimo  Zhao Baolian  (Guo Jianhua

(Northwest Plateau Institute of Biology, Academia Sinica)

Nutrient input through precipitation is noticeable to some natural ecosystems. In
order to investigate the nutrient flow, the authors have sampled and analysed the pre-
cipitation at Haibei Research Station of Alpine Meadow Eecosystem, Qinghai province,
during the period May 1980 to April 1982. Samples were collected every ten days in
1980 and collected monthly during 1981 to 1982. It was found that the average an-
nual inputs of nutrient elements through precipitation at the station are: N(NO;-N+
NH,-N) 77244mg-m™* P 2282mg-m~*, K 34540 mg-m™*, Na 528.80 mg-m™, and Ca
1983.92mg-m~2. In comparison with the nutrient input by precipitation at Xining site,
the amounts of nitrogen and potassium contained in the precipitation of Haibei station
are greater by 26.12% and 138% respectively than those of Xining, while the phosphorus
input is 17.17% less than that of Xining. With a content of 60.2% in total mineral
nitrogen, nitrate nitrogen is shown to be the dominant form of nitrogen involved in
precipitation at Haibei Station during the measuring period. Nevertheless, at Xining
site ammonium peroformed as the prevailing one. The correlation analysis between the
monthly average precipitation and monthly input of N, P or K indicates that the two
variables above are correlated significantly. There are different nutrient concentrations
in different forms of precipitation as snow or rain. It showed that the nitrogen and
phosphorus eoncentrations of spring snow are higher than that of rainwater, however,
the potassium concentration is approximately equal between them. Nitrogen content in
winter snow is less than rainwater, but phosphorus eontent appears contrary to the ten-
dency of nitrogen. NO,-N is the principal form of nitrogen in spring snow at the station,
while ammonium nitrogen displays dominant one in winter snow. In addition, some
results are compared with other regions and countries,
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