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Abstract :Chinese pine (Pinus tabulaeformis Carr. ) is widely distributed in the Loess Plateau and is one of
the main species for afforestation in the region. In order 1o expound the role of its stand in controlling
serious soil and water losses and the mechanism of the role a study on the hydro-ecological effects of the
stand. including its canopy, litter and root system is carried out in the period from 1995 to 2000, using the
long term observation on rainfall and runoff plots set up in its stand and the method of the physical and
chemical analyses of its soil.

The experimental stand is a representative middle-aged artificial chinese pine stand which is located in
the Huanglongshan mountaincus area of northern Shaanxi, where the average air temperature is 9.8 C,
and the annual precipitation is 574. 4mm. The density of the stand is 0.7, and the litter thickness under
the stand averages 2~ 3cm.

The results of the study show. that the intercepting rate of the canopy varies from 19. 7% to 31. 6%
and on an average, is 25. 1%. Tts stemflow accounts for 3. 3% of rainfall. The average intercepting rate of
litter is 11- 6%. It means that the stand can intercept 36. 7% of annual rainfall in all, resulting in reducing
net rainfall causing runoff on surface of soil.

Litter and roots after death may decompose into organic matter and nutrient substances with the help

of microbe, thus distinctly improving the physical and chemical properties of its soil. In comparison with
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farmland the volume weight of soil in woodland is decreased by 8. 6% . while the content of organic matter
and total N and CEC are increased by 130.1%., 84.2% and 53.2% . respectively. The proportion of thin

soil particle in the woodland is increased 1o0o0.
Under the comprehensive action of the stand the surface runoff and soil erosion from the woodland are

decreased by 84.5% and 99. 9%, respectively, over the farmland, indicating the great hydro-ecological

functions of chinese pine stand.
Key words :L.oess Plateau; artificial Chinese pine; hydro-ecological effect
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K+ BEHBERL KERHETE. TR U RERE MZRAANGESIHEW FEARESHE
METAERS.HTREANNESHE, P RBET“EE T L EFXMOEILIX ", A& M
BEAHARHERBRE TR SEXARKAESHERELEERIBREN. MRBEEAX G EEEARN
F.OCERYRKBEABR.BEALIRGEESHFESHFE I BEFEENER BABEA LML K
BIALEERBERFNHAK L RERERESERYAEENEL FAFE— TN FEAEIL
jib X AL PR IGAKHE .

1 AREARMR

AR T 1995~2000 EEPR T E BN B2 BB ARG KA T BB W RIS, 8K 1200m, 4
EHSHE 9. 8CEM/KR 574. dmm, LR DKW B FAK L WA R 0 E o et bR, T8 A L (Pinas
tabulaeformis) N T Ak 1963 AE 8 . 40 % F LUk K AL A6 i B9 B/ 1 20~25°, I % & 6000 #%
/hm?,1983 4 H 1992 4 % B R #ATEIE, B A8 A BIRAF 1800 tk, SR B ok, ¥ & 10~11Im W2 10
~1lem KB 0. 7~0.8. K TFET A .NAEKRKFE S M, T EFR B R K (Rosa xanthina) B & (Lonicera
ferdinanddi Y% , 50 0.2, AWM A KP4 M B K (Carex lanceolata) VBT B (Artemisia sacrorum) %
0.4, HBEMN BB 2~3em,

2 WRAZE

(DEEKEPHATHARKMXEGR 0 4mHO N B(BHEERRENHRFE) EEFREHS
HEEBR IS AFHREMIONMNSHERAOZ—BXIHRBE.ARERKEEY 2 MY HAR
AiICFRT . MEXREAGHERERAGEETRER, @ ARESELREMNRAAIRSRGH T X
B EREERFAE NEXBKEHHTENE. Q) RIE(ZEAVEETERMMES RBE) EHXRTH
RIEHPFFPEFEIANATHRMES. REO~10em T ER L. BRANTERS. RANS % BOTAH
B RE RS FR TS N E MR AR %2 MR, () ERE R 21 E R K EH
EmEN20X5m* HBRPR 4PMCIAER HEHRBIHRARRE BRI LHEYBE 0.7, KK LR
EARRBEOBERBRBR N,

3 BROW
3.1 AWM HAASEER

KEREAR , BRIEKEAEEHBIEHFREREB RSP BB EREK B, 6a EUMELER
(Z DR, ARERHRERHAEEZREX.IHERZEHERER, —BEH.BARL . BERESL,
AHEE -FHRMAE, 01996 FFHKSKEAKRE 1998 472 170, Imm, HIRERH L 4. 3mm, XS REK
B/ ERERENEERKXBRAEMBHENTIERF BB EERAXERK . BEL/NZIRARX
SRR, WK AR EASRB RS TR ISR ERK . REREASHMMZH. RZ .M
BN EBMENREKREEZ BEBERK B RENEKERESE KT TREEN K. IR AE
WEEeE T %M. 6 FWEME . ERSEBRAKR D 383. 6mm B, A8 H BR 96. 3mm, FHBE R
25- 1% BEA MY T 1/4 WEE KN EHF BT . FHRBEERAPHRTE /N, SKEKTE.CHS T =4
BRBFR,ERTHRAKLHER,

3.2 AT HMMHKASTFERE
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KE A REEAMTREN EOFAGEIRHERCRAER, BoTARE TR ERNTEHR.
HASNARER BT ER—REKSEBKAIUN~5UER . BRXBAKBE N BYRAEKE
EEEMNENL, ETR (X TRBRE . K2RAMBHUARER . ZFRNEREER. TR LIRS THSH
RABREAHARFEROWBRER  HEARBEBERTITFKD IHRKERETED FTHRER. &
6a W ELER(E DRI F KRN 383 6mm 8, W TEHR 12. 8mm, FHEF XK 3.3%.

N1 ATHLAHZRER(mm)

Table 1 Intercepting amount of artificial chinese pine canopy

HPREKR PR 4 5 i HaE R HTEmi EWAES
Rainfaill under Intercepting Intercepting Stemflow Stemflow
canopy armount Rate amount Rate

5 6 XEMREKE
Year Rainfall

1995 302. 0 272. 9 59. 4 19. 7 5.7 3.2
1996 364. 1 239.4 115. 2 31. 6 9.5
1997 324. 9 231.7 86. 3 26. 6 6.9
1568 534. 2 403. 5 110.9 20. 8 19. 8
1565 400, 2 280. 9 95. 8 24.0 23. 5
2000 376. 3 258. 7 110. 1 29. 3 7-5
F H) Average 383. 6 281.2 96. 3 25. 1 12. 8

S R
L 2 W =] = R

3.3 ATHMBAMREETRER

R B E S MOS8 A KRR, B RS B A E RN DRI TR E R, R R L
REKFEHESN - SHASGRHEREMNTRREE X, EEKNFK (24~36h) , EHE o FrRBHRKER
AT PR, X BT gk f K B R R M0 AT REE T BB R, HR . E KRS %
HEERLL , BBERK. KIWBEASHKEAINKE. ANELRT . BEAERFLREE .
{BA T AR B o BB BGA 17, 95t/hm® B KK B 42,0 t/hm?™) B} 62 W2 B30 . £ RS P M
K& 383 6mm B, B E R E 44. 4, PHME XK 11. 60 (F 2). A THEFEHRE  E8MH0%
M/ AR T 4 LR EERERR . HREKLARERRER. M HEEHNRETM
KREAKLBFFEERRAITBB/DBFRT L RERNRFIERE. HSTRAUTREIE L M0,
3.4 A Tilpa AR AR + R AL vk 22 ATHBKRBERHARRE(nm)

EHYBEMESEESTNERBT, AT ¥ sk Table 2 Intercepting amount of artificial chinese pine
M B SRR R R A T ORI R Ay i, __Litter

KA HEFEHRER HE%TERE

Hi FET RIS MR B I S R LR R RR iﬁi REK i Intercepting Intercepting rate

NEREIEHER . FUA.MEYPHRE "4 ETE Rainfall amount of litter of Litter (%)
MER., RENHEEYSRENINT L INE PR }gg: 333? i;g ifs
FR.EETIROBEFRITER . EITA TR A0 1997 324. 9 5. g 11. 0
KMER T ROBAE RNV RA A5 b7 (£ 1998 534. 2 62. 2 11. 6
D SR, WAL MRERA FER 000 srea se s &
B.6% 1T MAMNEIEM 130.1%, 2 B X B & P Average 383.6 14. 4 11. 6

B4.2% 2 A REAKDERMTMN 41.3% . 2T REFFHE BE TR 53. 2%, RE KM + N
BAS RERUEEYE KBRS AR <0. 00lmm W R HD LRI 2.1 ME 44 ,.<0.0lmm
WENBHSE L.3TERARUABMMABN I RENE, I NAWNBI T8#%.
3.5 A b koo Ao AR Hb A 42 o BB 42 Dl

HEKIZHN T RBREBELREFEY, KABRKEAATLHBRRRARE EdBURHEEHZH
BAEHBF LM E M AR AN EFENESERT KT AR ERS R ORI AER
MV AN ERRA K EREABERBRXAIEME. 6a ME R ORA K REEH R L INE
RMRBEAFHRWRHERNEEARNARBHRDB/D.RETRBER, TARREE VLS,
A EREMBHMENN. TARFHRERMA XEESHFRARFIEAX, W17 F7ARER—5F




2 M X % - K B SR A T AL Ak K S A R 379

SR+ B ERk 1078, 3 t/km?, SRERMARM 71 U BEXF LI RBMBRATRESSF
BB 8.0~65.21F. HEAXTR . KEAEK 6 FHFHRRENZAEDH N 1. 2Z2Zmm. 7. 86mm
0 0. 39t /km?. 343. 28 t/km® KL R B BB 4 P R > 84. 5% 70 99. 9% B A T AR M

#35K LB XKER.
B3 ATRBKEDERO~10cm) T BBELER

Table 3 Physical and chemical properties of soil in woodland and farmland

<Z0.00tmm <. Olmun
B OEAR N 2P 2K mETRER m
3% pH (g/em*) (%) (%) (%) (%) (mg equivalent/ i.ﬁﬁﬂﬁ j:..ﬁ_ﬁﬁ.'ﬁ
f.and type Vo!.ume QOrganic Total N Total P Total K 100g soil) CEC Soil particle Soil particle
weight matter percent percent
ALK g 3 g9 2.83  0.140  0.061  2.64 [1. 72 13. 6 34.4
Woodland
¥ Farmland 8. 5 1.05 1.23 0. 076 0. 104 2. 65 7.65 11. % 33. 1
4 4 B4 ATHBHEARBHERRONAME

Table 4 Runoff depth and erosion amount from woodland
and farmland

BRIE 6a EAMBABBE R HHWTFEHIE:

(D ZHREXIFHREKRY 383. 6mm Y, £ R % Runoff depth {#{&# Erosion amount
AL AAKTREE 96.3mm, L H B H X T4 (mm) (t « km™%)
. Year ¥ R P vy
25. 1% Woodland Farmland Woodland Farmland
(2) AT EHNHTFEIRE N 12. 8mm, & 1995 1. 41 6. 29 0. 41 169. 24
. 1996 0. 71 6. 64 0. 12 151. 26
KEFEKRN 3.3%. 1997 1. 50 12. 80 0. 85 1519. 20
(3) AT HENNHEHHZEHEES RS 1558 2.10 15. 43 0. 35 129. 00
1999 1.00 3. 00 0. 28 68. 00
44. dmm, F B EE 11.6%. 2000 0. 60 3. 00 0. 35 922. 95
(4 AT+ AT RN 8.6% .8 T Average 1. 22 7. 86 0. 39 343. 28

FLAERMI130. 1% . 283RT84. 2%  2HARERAHE HEFRBERH 53.2%,<0. 00lmm 1<
0. 0lmm IS + WK A I HE FRE 2.1 M 2EM 1.3 PEHA KHAKL LMY AEHRAE

BTHEMNNE,
(5) ATHEARBENZREMSMERN 1. 22mm # 0. 3%t/km? , MARERER IR MHP F 7. 86mm

I 343. 280/km”, MR R R B MBI R 25U LR 84. 557 99. 9%, A RA T AT HELHKE KK
KERFFER.
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