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Soil properties and water conservation function of
Pinus tabulaeformis plantation with different stand densities

CHEN Li-li' , WANG De-xiang' ,ZHANG Song-zhi*,
WANG Zhao-jie' , LU Jing-xian'
(1 College o f Forestry s Northwest A& F University sYangling »Shaanxi 712100, China;

2 Xiaolongshan Research Institute of Forestry , Tianshui,Gansu 741022 ,China)

Abstract: [Objective] This paper was to discuss the soil properties and water conservation function of
Pinus tabulae formis plantation with different densities. [Method]) 30 year-old P. tabulae formis plantation
with six different stand densities(1 367,1 861,2 517,2 617,3 012 and 3 683 plant/hm?*) in western Qinling
mountains were taken as the research object. The soil and litter samples were collected to measure soil
physical and chemical properties, soil water-holding capacity,and litter water-holding characteristics. [Re-
sult] Stand density had significant influence on the soil water content,organic matter content,bulk densi-
ty,total porosity,soil maximal water-holding capacity and capillary water-holding capacity. P. tabulae for-
mis plantation with stand density of 2 617 plant/hm? had low soil bulk density (1. 14 g/cm®),large total
porosity (62.57%) ,high organic matter content which was 1. 63 times to that of plantation with density of
1 367 plant/hm?”,and good soil water-holding capacity (1 251. 40 t/hm®). [Conclusion]) P. tabulae formis
plantation with proper density was beneficial to improve soil structure,fertility and water-holding capacity
and had better water conservation function. 2 617 plant/hm?’ was a reasonable stand density for P. tabulae-

formis plantation in western Qinling mountains.
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DXV N AR A 3 504 DXL 8 A s i T BRGA
#)5.77 J7 hm*, 5 A T AR LAY 81. 16 %611,
WF 5T IX b 3 AR BR g &K 22 105°42" ~106°00", Jb &5
34°07' ~34°24" Mgk 1 410 ~2 200 m, H¥ B 36° ~
40°, T2 H DXl W2 IR A N 1~ T T A i e 2 XU A
SRR 7T~12 °C R s fe IR AR — 180 2 °C L R i
IR AR 38.3 CL. =10 CHRMBUE 2 484 C 4y
R W 5 560~800 mm, HH 50 %6 ~ 60 X6 1) B W 4
ET—9 A AEHE LR 1287 6~1 399. 0 mm,
XA T I B 69 %, 4F H BRI &L 1 553 h, JoFE
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12,1 #MRXEAHSBEKE 2010-07, 76 2 B
A 1A b SRR SR B A AR MR 30 4R
P N TMAE R B GE % 5, L3 & A R 20 m X 20
m AR UEML 6 B (K 1), £ E 1 T eI A B B
lia] AR A BB A B SR A — B, AR B il 1367,
1861,2517,2 617,3 012 H1 3 683 #k/hm*, 2010-
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SR AT a0 T E - SR Ay TRl A g
SRR RE L) L b T S A W A X A AR 1) 45 B
TR 1 mX 1 m B /NETT 3 AN R FE T N2
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Table 1  Overview of standard plots for P. tabulae formis plantation of western Qinling mountains

s RTEEL pmmg/em PsREm s/m B/ s 4 pH
Plot number Stand density Average DBH  Average height Altitude Slope degree Slope aspect Soil pH

1 1367 11.5 9.1 1683 37 (i 6.4

Il 1861 11.8 9.2 1579 38 Pim SW 6.5

I 2517 12.6 8.8 1604 40 g W 7.2

I 2617 10.9 7.0 1545 40 g W 7.1

Vv 3012 11.2 6.6 1563 38 g W 7.0

VI 3683 8.1 6.1 1508 40 W 7.1

1.2.2 B FeRE CFOREM EFERE  BEA LTI E R B R R AL,

A E] S0 B AT A TN E o RS KR aE ) E R
FMET 5 B i LB R S 3R TR

1.2.3 E¥#FREFaNE  THEFFKERITFN L
B 5 K IR RE ) i B A A R R O+



573

RS+ S5« S [ 58 2 i A TP e R B i IR T 77 ) RE T 52 143

REFK M RS RRRE .
W,= 10 000P, h;W,= 10 000P, h .
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H AR KR (R, Y0 He F i+
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FRREHE T 5 R v DR SR 24 h S BRI
(my > @) A TENI e KAF AR (R, Y00 e KEFK &
(W.t/hm®) e KEEER W, . t/hm®) fIA 8L E
#HW, t/hm*) 4% F 8 .

R,, = Gms—my) /m, X100% ;W=MR,, ;

W,,=(R,—R)OM;W,=(0.85 R, —R,)M,
1.3 HiEAE

R B R F Excel 2003 #f 17 % B, 3% F

SPSS 18. 0 # 1 AT o [ 27 22 43 M AR S PR 407
2 RS540

2.1 AEAZEEBRBRAIRTESKRMNTL

M1 2 AT, AN [R) 25 B A N AR A 2 3
IKEASAN R 7. 04% ~ 20.75% ,B J2 +HE &K F A
f6h 5. 43% ~16.59%, C |2 + HE & K R 251k Ny
3.67%~16.37% , AR + )2 22 8] 4 38 2 7K 5 22 i
BE(P<<0.0) , A RHESKE RS, HE KT C
FHE.BIZ S KRERZ(E D, &itHE, AR
FIESKFRIE CZM 1.03~1. 92 1%, M A T Ak
KA S K RARAL A 5. 3800 ~17. 420 (F 2),
AN T 5% PR 0 B b 2 [ 4 8 K R 22 AR W
(P<C0.01), & MR 20 2 B X £ HE S KRB A 141
B R, L A S AKORAR AR AR O bRy B
K BRI, ST E S £ 5 kR
S BAUAH OG04 T TR AT R O L 9 R AR 1 AR A MR 2 1
e 3 D BR A K o DTG ol K b 07 T R 1) 7% it
K T3 B KRR
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Table 2 Soil properties and water-holding capacity of P.tabulae formis plantation with different densities

WRFRE/, BERKE/

- + 4 TR FEEEHAL > >
Stand Soil layer \Ai)llir (e .BLTI]{ ® oTr(():ﬂ Capillary chi(l)lnqir Organic water- water-
density CO;ITCHt density borosity porosity p(olios(it}}/, matter holdiflg holdiflg

capacity capacity

A 20.75 1.12 54. 82 42.18 12. 64 57.2 1 096. 40 843. 60

1367 B 15.97 1. 27 49.96 37.51 12. 45 21.5 999. 20 750. 20
C 15.55 1.33 45.35 35.12 10. 23 17.0 907. 00 702. 40

1) Mean 17.42 1.24 50. 04 38.27 11.77 31.9 1 000. 87 765. 40

A 18. 39 1.10 58. 86 43.22 15. 64 56. 8 1177.20 864. 40

1861 B 16. 22 1. 29 50. 67 40. 19 10. 48 23.6 1 013. 40 803. 80
C 15.94 1. 30 44,38 38. 26 6.12 19.7 887. 60 765. 20

1) Mean 16. 85 1.23 51. 30 40. 56 10. 74 33.4 1 026.07 811.13

A 17.15 1.08 61.50 48. 35 13.15 59.6 1 230.00 967.00

9517 B 16. 40 1.25 56.08 43.71 12. 37 45.6 1121. 60 874. 20
C 16. 37 1. 31 52.24 41. 26 10. 98 27.7 1 044. 80 825. 20

-1 Mean 16. 64 1.21 56.61 44, 44 12.17 44.3 1132.13 888. 80

A 17.12 1.03 68. 85 55.08 13.77 52.9 1377.00 1 101. 60

9 617 B 16.59 1.18 60. 40 48.19 12.21 51.9 1 208. 00 963. 80
C 11.03 1.22 58. 46 46. 57 11. 89 51.4 1 169. 20 931. 40

1) Mean 14.91 1. 14 62.57 49.95 12.62 52.1 1 251.40 998.93

A 11. 34 1. 14 60. 54 49. 31 11. 23 68.5 1 210. 80 986. 20

3012 B 8.32 1.25 54. 80 43.92 10. 88 39.0 1 096. 00 878. 40
C 8.05 1. 26 49.79 40.03 9.76 23.7 995. 80 800. 60

-1 Mean 9.24 1.22 55. 04 44,42 10. 62 43.7 1 100. 87 888. 40

A 7.04 1. 20 59. 96 47.50 12. 46 58.1 1199. 20 950. 00

3683 B 5.43 1. 26 54,28 42.18 12.10 48.9 1 085. 60 843. 60
C 3.67 1.29 48.02 37.25 10. 77 23.6 960. 40 745.00

S5 Mean 5. 38 1. 25 54.09 42.31 11.78 43.5 1 081.73 846. 20
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Fig. 1 Characteristics of soil water content in P. tabulae formis plantation with different densities
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Fig. 2 Characteristics of soil organic matter in P. tabulae formis plantation with different densities
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Fig. 3 Water-holding capacity of soil in P. tabulae formis plantation with different densities
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Table 3

Volume and maximum water-holding capacity of litter layer in

P. tabulae formis plantation with different densities

2 617 #k/hm’<C3 012 #k/hm*<3 683 #/hm* ., bk
v 0 T2 X I T P42 5 O g I A T A 44 g

FOR R CHE - b ©) FE B/ G b D) R KR, R FE KR/ (e b ©)
Stand density Total volume Maximal water-holding ratio Maximal water-holding capacity
1367 7.83 157. 85 12. 36
1861 7.91 183. 22 14. 49
2 517 6. 85 223.33 15. 30
2 617 14. 50 622.18 90. 22
3012 13.26 985. 67 130. 70
3 683 15. 63 1 046. 81 163. 62
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Fig. 5 Total capacities of water conservation in P. tabulae formis plantation with different densities
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