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Nutrient Distribution and Accumulation Pattern of Pinus tabuleaf ormis
Water Resources Protection Forest in Miyun Reservoir Watershed, Beijing

LIU Sh+hai, BAT Mingzhou
(College of Civil Engineering and A rchitecture, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Pinus tabulaef ormis is the mainly afforested tree in the Huabei district, it mainly distributed in the hilly area. The
the Pinus tabulaef ormis w ater resources protection, forest ecosystem, nutrient accumulation and distribution pattern are stud-
ied in the upper watershed of Miyun reservoir, north Beijing mountain area. Its results show that the total biomass of the Pinus
tabulaef ormis forest ecosystem in the stand is 92 627 kg/ hm?. The nutrient elements nitrogen (N), phosphors (P), potassium
(K), calcium (Ca) and magnesium ( Mg) concentration are analyzed in the different organs of Pinus tabul aef ormis forest eco-
system. The five kind nutrients content in the leaves show that sequences as follows: N> K (Ca) > Ca(K) > Mg> P, in
branches show that the sequence as follows: N> K > Ca> Mg > P, intruck shows that the sequence as follows: K > N >

Ca> Mg> P, and in the different diameter of the root, the N, P, K, Ca and Mg content show that the concentration become
smaller accompanied with the root diameter increased. T he total store is 695. 17 kg/hm?® of the five kind nutrient elements in the
Pinus tabulaeformis forest ecosystem. If sum up the nutrient amount according the different nutrient element, then the nutrient
elements N, P, K, Ca and Mg store in the Pinus tabulaef ormis forest ecosystem is 270.61 kg/hm”, 34.22 kg/hm?, 157. 24
kg/hm?, 184. 32 kg/hm? and 48.77 kg/ hm?, respectively. T he sequence of nutrient storage of five kind nut rient element as fok
lows: N> Ca> K> Mg> P. The accumulation coefficient of nutrient element N is higher than others, and order of accu-
mulation coefficient of different elements is: N> P> Ca> K> Mg. T he net production of organic matter per ton needs about 7.
51 kg of five elements and the order of demand as follows: N > Ca> K > Mg > P.

Key words: w atershed of Miyun reservoirin; Beijing; Pinus tabulaef ormis w ater resources protection forest; nutrient element; ac-
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2.1 2
s /kg / /(kge ™ 2)
11631 ~ 11731 E 4013 ~ 46 48 N (w2
s 10. SQC s 01 29.54 11.27 8.6 46 1850 54649 20850 15%6 8621 100086
- 18°C, 38°C, 176 d, 02 3040 7.56 6.2 63 2025 6150 15309 13001 1335 103195
669 mm 6~ 8 03 37.88 18.37 10.34 13.33 1125 42615 20666 11633 1496 89910
04 27.34 11.21 4.8 7.2 1175 32125 13172 5194 8531 902
(Plnus tabuleaformis) (Robmm ])Seud— 05 2496 7.77 1.6 672 2355 5871 18298 18016 1586 11021
. 30.02 1.4 7.49 7.7 1706 4996 17659 12762 12260 2627
oacacia)
2.2 .3
49 946 kg/hm?; 17 659 kg/ hm?;
5 7 20 mx 30 m, 7 12 762 kg/ hm*; 12 260 kg/hm?
5 . . . 54: 19: 14: 13
, 1 s
1 24.18:. 73. 82,
1
/
, 3086 kg/hm’, 9676 kg/hm’
( ™ 2) /a / Jem  /em /m /em
01 1850 32 0.8 30 40 1.8 7.2 12
3 086 kg/
() 2025 32 0. 86 2 40 11.51 7.9 10
hm?, 1 722 kg/ hm?, 609
(03} 125 25 0. 68 2 25 2.9 6.4 8
kg/ hm?, 423 kg/hm?,
o 175 30 0. 68 27 22 12.46 6.3 9 ,
I 355 2% 0% % 35 10.07 5.8 10 5 840 kg/ hm”
5 3.2
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s 2 mm
’ ’ NPKM
105°C 60~ 70°C , &
; Ca s
N _ -
P - - .K §
3 %
- - ,Ca Mg -
) N P K Ca Mg
‘g s 0.9521  0.1308  0.6159  0.4203  0.1970
0.8903  0.1125  0.5474  0.7005  0.1623
> 0~ 15cem 15~ 30 cm 2 ’ 0.8624  0.0992  0.4225  0.6306  0.1189
1000 g 0.4925  0.0561  0.3425  0.1854  0.0827
’ 4~5 0.0687  0.0103  0.1059  0.0623  0.0221
N , <2mm 0.4440  0.0750  0.7980  0.4130  0.1468
- , P - - 2~ 10 mm 0.3850  0.0685  0.3254  0.2576  0.0303
, - , K > 10 mm 0.3008  0.0342  0.2584  0.0821  0.0211
- - , 0.1528  0.0098  0.1859  0.0672  0.0172
- ’ Ca Mg - - N 5
s 1 mol/L - N ,Ca K ,P Mg
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3.3 s 9l
5 kg/hm’
4, 5 0~ 15 15~ 30
695. 17 kg/ hm’, fom % %
291. 94 kg/hm?, 41.99% , N 0. 0025 50. 25 0. 0021 45.93 96. 18
206. 33 kg/ hm?, 29.68% , P 0. 0009 18.09 0. 0001 2.19 20.28
110. 09 kg/hm?, / K 0.0208  418.08 0.0154  336.80  754.88
15.84%, 86. 81 kg/ hm?, (kg * hoi 2) Ca 04651  9348.51  0.3968  8678.02 18026.53
12. 49% Mg 00536 1077.36  0.0488  1067.26 214462
s s s 10912. 29 1013018 21042. 47
4 ke/ hm? N 0.0982  2062.20  0.0947 2071.09 4133.29
P 0.0568  1192.80  0.0557 1218.16 2410.96
X 506 8693 o YR —— / K 1.3572 28501.20  1.2103  26469.26 54970.46
P 1457 9 01 s 14 460 3420 (kg * hoi™ 2) Ca 1.6885 35458.50  1.5708 34353.40 69811.90
K 6746 32,74 28, 52 2850 157 24 Mg 17362 36460.20  1.6293  35632.79 72092.99
Ca 7451 62.09 3110  16.63  184.33 103674 %0 27470 2034190
Mg 20. 34 14. 61 11.02 2.80 48.77
201.94  206.33  110.09  86.81  695.17 Lo,
N, 270. 61 kg/ hn, :
38.93%: Ca, 184. 32 kg/ hm?, ;
26.52% ; K 3, 157. 24 kg/ hm?,
2.62%; 4 Mg, 48. 77 kg/ 6 .
hm?, 7.01%; P, 34.22 ’
kg/hm?, 4. 9% N> P> K> Ca> Mg,
[6] ) B > > >
Ca> N> Mg> K> P> Fe> Al (7 6
30 cm 5, 5 a
203 419. 60 kg/hm?, Mg N P K Ca Mg
,Ca K Mg Ca K 9.1813 2.0100 0. 3895 0.3458 0.0918
96. 78 % 5 5.0153 0. 9877 0.2524 0. 1098 0. 0476
21 042. 47 kg/hm2 , 5 0. 6996 0. 1813 0.0780 0. 0369 0.0127
s 2. 8466 0. 6602 0. 1890 0. 0803 0.0132
695. 17 ke/ hm, - 3 .
0.34%, 1t
3.30%, 5
Ca> Mg> K> N> P ' .
; 5 1t
g > NPKCa Mg 7.51 ke,
> ) N> Ca> K> Mg> P, N  Ca
3.4
, P
, 18] [6,7,13]
i) [ 14 '
7
/ / (ke - 1)
/a ( *hm-2) (t* hm-2) /(kg* hm~-?2) N P K Ca Mg Total
29 1706 92. 627 695. 17 2.92 0.37 1.70 1.99 0.53 7.51
26 2150 54. 881 498. 98 3.22 0.38 2.47 2.56 0. 46 9.09 [ 10]
26 4330 71. 857 606. 07 2.96 0.36 2.32 2.39 0.41 8.43 [ 10]
24 3320 93.981 840. 10 3.08 0. 36 2.52 2.54 0. 44 8.94 [12]
28 2033 82.324 575. 46 2.49 0.33 1.70 1.93 0.53 6.99 [ 6]
28 1700 42.459 284.94 2.44 0.31 0. 65 2.72 0.58 6.71 [7,13]
21 5300 54. 881 668. 75 4.48 0.51 3.68 2.88 0. 64 12.19 [ 14]
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