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Abstract: Plot-sampling method was used © detemine the influence of different site conditions on the plants and il
organic nutrients and carbon poolsof the natural P. tabulaefomis and artificial P. tabulaeformis in Ziwuling region W ith
the natural P. tabulaefomis community as the control standard, artificial P. tabulaefomis communities Under different
site conditionswere investigated o study their il nitrogen pools, il carbon pools and plant nutrient pools, plant carbon
pools The study showed that in the region the average C, N and P contents of P. tabulafomis needleswere (499.5 +
63.75) mg/g, (8 53+0 50) mg/gand (Q 94 +0. 64) mg/g, repectively The C contents of plant leaves decreased in
the order of natural forest on sunny slope > natural forest on shade slope > plantation on shade slope > plantation on sunny
dopes TheN and P content of plantation leaves in sunny slopeswere obviously higher than that of the natural forest in
aunny slope There were significant differences in leaf C/N, C/P, N, P and N /P anong the four typesof P. tabulagfomis
cammunities under different site conditions The leaf C contentswere negatively correlated with the leaf N and P contents
And the leaf N contentswere observably positively correlated with the leaf P contents Therewas no significant difference in
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C and N content in 40—60 an il, but in the other il layers, the C and N contents in the plantation il was significantly
higher than those in the il of the natural forest The C and N content of the plantation on sunny slope il was significantly
higher than that on shade slope il Soil C both in 0—20 an il and 20—40 an il were positively correlated with il
N, and plantN and P The leaf nutrient content were the maximum in the plantation sunny slope, the il communities
in this region were the greatest il nutrient pools and carbon pools The obvious correlation of il C and N with the
C,N and P in P. tabulaefomis leaves showed that there were interactive relations between P. tabulaeformis and
il

Key W ords Pinus tabulaefomis forest, nutrient pool; organic carbon pool; il; Ziwuling, the Loess Plateau

[1]

[2]

[3] [4]

[5] C N[S'G] CN [7 9]

CN [10 12]
1 9
N P K (23]
[14 17] 1 ,
[13]
11
, 108°27'E 35°17'N,
, 1246 1756m, 15° 35° ,

Q3 , 588 2mm, 7 9 63%, 60% 70%,

2200 2400h, = 10 2645 3 )

’ ) 1

[16]

http: / Mwmww. ecologica cn



6 : (Pinus tabulaefom is) 3233

1 1 ’

, (Populus davidiana) (Quercus wutaishanica) (Pyrus betulaefolia)
: ( Toxicodendron
vernicifinum) , (Qstryopsis davidiana)
(L espedeza bicolor) (Rose xanthina) (Splraea pubescens) (Prunusto mentosa)
(Elaeagnus unbellata) (Viburmum schensianum) (Syrluha oblata)
(Carex lanceolata) (B othclochola ischaenum) (Glyeyrrhlzaura ensls)
12
121
2006 7 , )
20 m x20m 10 , 20m x 15m 10 20
; GPS
1 , 4
10 8 10 ,
122
3an 0 20am 20 40 an 40 60 an , 3 36
Q 149mm (9) (N)
1
Table1l Site desriptions of the slected natural Pinus tabulaeformis and artificial Pinus tabulaefomis in Z wuling
g A peem S e e Tan” Ngr e cnn
(am) (m)

b abuladanisplanion A% 30 1592 300 22 148 1070 33 Q7

b mhuladanisplanion A 30 1606 400 20 7.4 1170 43 a7

b Ebuladonis forest Neh 28 54 1610 400 22 181 12 83 33 06

b buladonis forest Na 27 50 1610 300 24 165 12 07 30 a5
13

105 10min, 70 , 100
(®) ; -
, (N) (P) , Kjeldahl (2300 , Sveden) ;
(6505 ,UK) ,
3 : (mg/g)
14
AS , OneW ay ANOVA
; , Log
: : , LD ;
, Tamhane’ s T2 UN VARATE
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AS ) ) SPSS
2
21
211
462 3 580 1Img/g, )
( 2 7.94 9 18mg/g,
) (Lo1t
0 04) mg/g, P 0 84 1 0lmg/g,4 N P
> > >
C/N C/P NJ/P ,C/N 46 44 79 12, 59 03 +
10 44;C/P 416 12 679 19, 537. 19 +83 12;N/P 821 9 91,
9.14 +Q 52 CNPC/NC/P NJ/P 1, UNWNARATE
W 091 Q97,Pr<w Q24 Q 89, ( 2
2
Table2 The desr iptive Statistics of nutrient can position in the leaves of Pinus tabulaeformis in Ziwuling
NeI:::I:wntt sanple (m;“;) (mge/dg) (r:fgirg) (rgixg) S o sawess kupss U "
C 12 499 50 490 36 419 90 630 50 65 75 13 15 081 0 042 031 0 92
N 12 8 53 8 52 7 81 9 35 0 50 5 89 0 23 -115 Q74 0 96
P 12 0 94 0 95 0 84 103 0 64 6 80 -0 17 -0 66 0 24 091
C/N 12 59 03 56 01 46 44 79 12 10 44 17. 69 a77 -0 44 0 28 0 92
C/P 12 537. 19 509. 61 416 12 679 19 83 12 15 47 0 48 -0 82 0 47 0 94
N/P 12 9 14 9 17 8 21 9 91 0 52 571 -0 22 -0 68 0 89 Q0 97
212
4 P )
C/N C/P ( 3) (P <0 0001) C
(ANOVA, df =8, F=3 5 P >0 05) N

(ANOVA, df =8, F =48 94),

> >
4 C/N

(ANOVA, df =8, F=4 57, P <Q 05),N/P

0.0001) N P
0.05),C/P
F =30 18, P <0 0001) N P
CIN CIP
> > >
N
; P
N
0 001), C,C/P CIN
CCIN CIP

>

>

>

>

(ANOVA, df =8, F=2763, P <

(ANOVA, df =8, F=7.85 P <
(ANOVA, df =8,

,N/P

(ANOVA, df =4, F=11 91, P<Q 05),
(ANOVA, df =4, F=196, P <Q 001),

(ANOVA, df =4, F=11 91, P<Q 05),

N/P

N P
(P<Q 05);
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(ANOVA, df =4, F=10 43, P<0Q 05), CC/IN CJ/P
3
Table3 The canparison of nutrient composition in the leaves of Pinus tabulaefom is forest stands in Ziwuling
Types C (mg/g) N (mg/g) P (mg/g) CIN C/P N/P

. . 462 £35 82b 9 18+0 19a 1 01+0 04a 50 43+4 7b 458 86 £50 79c 9 090 15b
P. tabulaefamis plantation

. . 468 +30 55b 8 73+0 09b 0 95+0 03b 53 67+3 2b 494 69 £20 00bc 9 23+0 22b
P. tabulaefanis plantation

. 486. 94 +65 78ab 8 26 x0 1lc 0 94 0 Olc 54.94+8 53b 518 5575 46ab 8 790 08a
P. tabulaefanis forest

. 580 07 £61 05a 7. 94+0 12d 0 85+0 01b 73 02+6 84a 685 22 +73 16a 9 380 19c
P. tabulaefanis forest

Sig P >0 05 P <0 001 P <0 001 P <0 05 P <0 05 P <0 001

* , 0 05 In the multiple

canparion of Pinus tabulaegfomis forest in the different site conditions, valueswithin a column folloved by the same letter are not significantly different at

P <0Q 05 according b LD’ s tests

* * Sig Sig denotes significant tests of the same

paraneter anong natural and artificial Pinus tabulagfomis in different site conditions

22
221
0 20am 18 43 26 57mg/g, C
, C ;20 40am C 591 12 84mg/g,
C ;40 60 an 38 8 02mg/g 3 ,
C , C , C
> > >
(0 20am) N 1 58 2 02mg/g, N
183 2 36mg/g, N ) N ;20 40 an N
0 82 1 00mg/g, 0 88 1 30mg/g, N ; 40
60am N Q59 Q 78mg/g, Q59 1 0lmg/g, N
, > > >
40 60an N 1, UNWNVARRATE ,
w 081 Q94 Pr<w 0 16 Q 47, N C CIN
1, UNNARATE : ( 4
222
(0 20am)C 20 40an 40 60an (P <Q 05)
4 0 20an 20 40an , C , C
;40 60an , C
0 20am C (ANOVA, df=4, F =
28.66, P <0 01), , 20 40an C
(ANOVA, df =4, F=117. 97, P<0 001) ( 5)
4 , 0 20an 20 40an 40 60an 3 , N
N N > > >
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4
Table4 The desriptive Stat of nutrient composition in the different il layer s of Pinus tabulaefomis in Zwuling
Nutrient Soil M Med Mi M Pr<w W
utren ! Sample ean n & Std (oY) Skewness  Kuriosis '
element layer (mg/g) (mg/g) (mg/g) (mg/g)
N 0 20 12 2 01 198 1 58 2 36 024 11 70 -0 02 -0 67 0 47 0 94
20 40 12 1 008 0 97 0 82 13 Q 15 15 42 0 68 -07 0 32 0 92
40 60 12 0 73 071 0 59 101 0 13 17. 33 103 104 0 19 091
C 0 20 12 22 05 21 37 18 43 26 57 273 12 36 Q 42 -105 0 32 0 92
20 40 12 8 54 7 41 591 12 84 2 62 30 66 0 49 -135 0 16 0 81
40 60 12 5 92 6 15 3 88 8 02 2 61 18 40 -0 23 Q0 75 0 29 0 90
CIN 0 20 12 10 92 10 98 9 37 11 92 Q 67 6 18 -0 88 142 0 28 0 92
20 40 12 8 32 7. 99 5 78 10 08 139 16 7 -024 -0 86 0 37 0 93
40 60 12 8 25 8 19 6 21 10 57 15 18 17 0 005 -115 0 50 0 94
5
Table5 The camparison of nutrient canposition in the different il layer s of Pinus tabulaefomis forest stands n Ziwuling
C(mg/g) N (mg/g)
Types 0 20am 20 40am 40 60an 0 20an 20 40am 40 60an
. . 2500+082a 1207+078a 6 41*0 l4a 2 31+0 05a 1 21 £0 09a 0 78 £0 2la
P. tabulaefamis plantation
. . 21 48+4 44a 8 47 %3 16a 5 77 £1 95a 2 00+0 21b 1010 14a 0 73+0 l4a
P. tabulaefanis plantation
. 21 45+0 28a 7.66*1 3la 6 08 £0 16a 1 97 £0 08b 0 91 +£0 09a 0 68 0 la
P. tabulaefanis forest
i 20 28+1 289a 6 87 0 30a 538+134a 176+0 156b 0 90+0 05a 0 68 £0 08a
P. tabulaefanis forest
Sig P=015>005 P=084>005 P=035>005 P=0009<0 01 P=0 93>0 05 P=0 84>0 05

*

camparion of Pinus tabulagfomis forest in the different site conditions, valueswithin a column folloved by the same letter are not significantly different at

P <0 05 according b LD’ s tests

* *S|g

paraneter anong natural and artificial Pinus tabulagfomis in different site conditions

( 5,0 20am
(ANOVA, df=4, F=33 41, P<0 01);20 40an

23

(1) 0 20an

N

0 20an 20 40an

Q 05

Sig denotes significant tests of the same

0 20am 20 40am

(ANOVA, df=4, F=27 20, P<Q 01)

C

C

N

20 40an

C
,20  40am
P
N P
N C
C

C
,20 40am
P

499 5mg/g,
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10.0 10.0
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Fig 1 Relationship betveen il C and leaf nutrient of Pinus tabulagfomis in Ziwuling
. [19]
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18
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18
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14 - 14
c e
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Fig 2 Relationship betveen il N and leaf nutrient of Pinus tabulagfomis in Ziwuling
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