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A T X 2 A~ SR AR o3 1 KR TR 57 2 g

USSR AL WIS ZR U 3 DXAN ] 5 JBE AR P
B BRM AR PR SCIREZE S, AN 2E & HIAR
M. DL, ARSCEZR IS KR IX % T AN
RN B A BRAREE L, S BEIE RSS2
MRS . A, BB AR KRR, 8 AR
FNTED 2 FKBE T RAERIM P BRI 1, LAY
Z IR K USR] S 2 S SRR A AR

1 MHE7T %

11 HREHR

AHFFE XA TR TR B ok MY,
B PG 23 06 FRARAE 25 2R G5 [ BT A MR} LI AT 5% 2 For
e, MANZ IS EE Y, L HvirdeZ:, 33°18'~
33°28'N, 108°21'~108°39' E, WYX MY
2 037 hm?, ik 1 470~2 473 m, ARIX sl
J& T 0% R 1L MR, B AR BB OK
1023 mm, ZERET7—9 H, FHIE 12 C,

PRI VATE G, IR ehElR, SFIB R 300, 4
BT IRE B TR BRI AR, )R
W, ORIy R4 50 om, X B P AR bR 55 R
93.8%, MBS T ELAT by Wi A 1) W AAGHY S O )
fiE, A AR EZERIRUEM, R 2
BUAER . S . RILFA . SGEHE (Betula luminifea
H. Winkl.), [ iL1¥% 42 (Abies fagesii Franch.) 55,
AR SRR, ARSI SRR

1.2 WRFE

121 #Hir#FEL5AE 202243 F4H, #R
P, R B M H AP s N X 8, 43
BIEBEMASMFN B BRARIY 3 AN B A b, 7E
FEASREH BRI 10 BRI 2 Mats, JRREHL
PEFE 3 SN TATH R 0~50 em BREE )24
ftr, JEFHET N KRB . Ak, A
WS . WBRAE (R4, Wik, W
B AR BESE AR G R, BARILER 1,

F1 MARREFHERER
Table 1 Basic information of the sampling site in this study

R R A S FAT il 42 | R S 45 e A e L

(trees-hm™) age/a  breast height/cm density  water content/%
HFARR1 450 YS4s0 10 PR3 1760 45 25.74 £ 3.03 0.65 26.33
A #R2 700 YS700 10 FH 3% 1705 45 25.32+2.26 0.70 24.37
THFAFR3 1250 YS1250 10 935 1765 45 24.97 +2.50 0.75 22.14
B R 475 RCLy7s 28 PR3 1590 30 23.67 £1.97 0.70 38.92
Bl R K2 725 RCL7s 30 FH 3% 1598 30 22.37+1.78 0.75 29.77
B HRA3 1250 RCL 1250 35 PR3 1620 30 18.91 % 1.58 0.80 30.10

T BRI £ FRUEZE, YSFIRCLAN IS IAA PRI 5 MRk o

Notes: The values were mean * standard deviation, YS and RCL indicate Pinus tabulaeformis forest and Quercus aliena va.acuteseata

forest, respectively.

122 REDHESKERLZREMNT TERHAE
HuBEALERE 3 1 50 cm x 50 cm BYFE T, KA A
o R R AR BERO 3 ISR o3 il 2 A o fi
2B AR Y, 2 A SRS AR IE A B SE 50
% [FIRTERE J7 B BE AL B 10 AN R4 &
FHBR RGN 2 A 53 it 23 B~ ik J2 V8 B At it o
RN, HEFREREGEDEE R, RIFEA
R4S, A 85 C ML T B, Fm T
Fisk, THEARTED A SRS KR AN T RATE Y E
AN

123 #HEMDFARERMNZT RHENEREEN

TEAGTEDIFKAE ST, 1R SRRV P IR A 14
T, B S ARE PR A O TR AL e TR
LS, B TRMKES T, 50l RBERK
5. 10, 20. 30. 40 mnf1 1. 15, 2. 4. 6.
8. 12, 24 h i, e 2 A /K S VR BT
wIFCSE . FRRARIR R S T 2 22 B %
BERRGTE D FE KR, Hob 24 h 5 o ERcRFR K
FEoK it 512 7K B 8] A9 LU AR R iz B BoA ¥ e K G
B, IR B BB Y KRR E R
(), MHITEAXS WG 21,

124 HEHAKIHEFN WEULE, RH
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2 W5 % 36 %

IR Xt AN ) 28 JEE T A MRS I Mo i 9 K S )
REHEATLR A PTG, XTERERIKSCIIRESE b
PEATORAEAAL PR, AR IR . FERR .
RAFFRA . RFKE | AR E RA =
6 NMEbR, I BRERAR LB, ARG
AT ASARVR I E AT, SEMTEA AR AL
EPIRKIRR IR RS S, BRI R AT

i = Fij (min)

HEACIE A DTBREE s k W EL, G & Tabn iy {H ,
W, BV AEPRIECE , VBN 53
125 #3422 K Excel 2016 #1755 %%
., FIH SPSS 26.0 i1 r5du g it o dr, RHH
DK 277 2553 BT 5125 LU AN TR) %% B8 B AN R PR 3 28 TR A
HEY R ThE 2 5, S5 K55 R H Tukey K2
¥, SRJH Origin 2016 #AHER

Ry= L ) 2 HEREHHN
fj(max) ff(min)
. 21 FEMGHENEEREREILER
Si=Ril ) R, (2) W 2 T, WO R I R R
g PRI B AR (p<0.05), MiZ AL
a=%iswwwk=umn @ PSR XK, T
5 AR IR K TRARR, (LR — 400 34 B4
(fgi% S;= 0B, S;InS;=0; i=1, 2, ..., ZERIANK, H AR BE I (Y 5 3 AR B Tl
m; j=1, 2, ..., n) FAMC ( p <0.05), FEAFMAFEHIN S, AR
G Witk MRS 1L 7E 3.48~5.14 cm, 8 %
W= ——7F— (4) BTG, L R R
m- G FALH M (p<0.05), FLrff o0 i
) ASLTE 2.02~3.25 cm, TiASMRIZRIERN, 1E
Vi=) WR; (5)  BUNERMEEHLR AR Y )R R AR R 6.54~
= 9.48 cm, HhEIEIIHEMIRIRIE RA, KK

Kot i FRRE (m=6), BRI
(0= 6); ry Ay REH i 76 565 A6 b 0 S0 0
Fimasy B Timim 50 H 55 A48 P O 014
AN Ry 1 Sy A AR i 755 AN A L bR

BRI BRI, ARTE VI LIRS R IE R E, 2o
fR)IZIEEER)/NT 1 om. TERTE Y E R, Il
PATFIVEE D AR PR 2 1 DA B E R bR RS,
53k 9.09, 5.61 t-hm™, Tfij = 25 B i AN AR FIIG 235

®2 AEZEHLK GEFRRHNEEYEEENERE
Table 2 Thickness and weight of humus layer in Pinus tabulaeformis and Quercus aliena
var.acuteseata forest with different densities

B BHE HEAE LA

Thickness of B JE Weight of humus/ ) Proportion of

SR humus layer/cm (t-hm™) HEM the weight/%

KAEH Total Total weight/
Sample plots sy iz FORIE thickness/ 4y ORI (thm?) RO FORIE
Undecomposed Semi-decomposed cll Undecomposed Semi-decomposed Undecomposed Semi-decomposed

layer layer layer layer layer layer
YS4s50 146+0.35Bb 2.02+0.31Ab 3.48+0.55Bb 2.71+045B 399+085A 6.70+1.30A 40.36 59.64
YS700 1.72+0.39Bab 3.32+043Aa 5.04+0.53Ba 3.59+0.52B 550+1.86 A 9.09+2.38 39.45 60.55
YSi5 1.89+0.18Ba 3.25+060Aa 5.14+0.53Ba 276+0.31B 358+091A 6.34+1.22 43.50 56.50
RCLs7s 6.54+0.69Ab 0.18+0.05Bb 6.54+0.69Ab 3.28+0.28 A 1.58+041B 4.86+0.69B 67.52 32.48
RCLy;s 948+123Aa 042+0.19Ba 9.48+1.23Aa 357+0.61A 204+045B 561+1.05 63.58 36.42
RCLyz50 7.08+0.49Ab 0.36+0.06Bab 7.44+049Ab 4.16+0.91A 142+0.09B 5.58+0.99 74.53 25.47

H BARNPYME « brEE, DNEFRARR R AR ERZREE, KEFRARERHEFEEEARFKSEZREE (p<0.05), Kirk
FRERRTRENER, TH.
Notes: The values were mean + standard deviation. Different lowercase letters within a column indicate significant difference among the
different densities, and different uppercase letters indicate significant difference among different forest types (p< 0.05), and no letters indicate no
significant difference, the same below.
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JE B MR b B B /N, T — 2 TR
MMM EYEREULESMRZNE, &
56.5%~ 60.55%, Ifij §ii U7 # K DL K 53 i 2 o
(63.58%~74.53% ).
22 WHEYMRKEKE (£)

PRI R [RIAR 5 P2 5310 SR S KR A
W25, Ho RKaMEN T 9.30%~55.81%,
AR K 18.85%~102.59% , KR A%%25 B ik

MRZAL, HAAEH T ol AR DY A SR &K%
¥IEm TR RZ (R 3). 6 ANFEHLIA ) B i
KEK B2 LTE 14.41~24.55 t-hm™2, w35 FF il
FAMK (24.55) > EEBLAHRAR (17.8) > (R
BiiGHRE (15.94) > hEEGIVIHE (15.76) > L
FEIM AR AR (15.15) > = % Bl AA Ak (14.41),
3 A5 BEMMAMR I Al Y W 21 o3 il 2 B KRR K R 2y
TARIRZ, MBS BREE R 2 ]2 2251

R 3 ARZEMRARTIG SRS
Table 3 Water holding capacity of humus in Pinus tabulaeformis and Quercus aliena
var.acuteseata with different densities

HARE KR
. Natural moisture content/%
KA Hh

R
Maximum water
holding rate/%

BRORFF KR
Maximum water holding

Bk
capacity/(t-hm) Boickizk R

Total maximum water

Sample plots 4y e 2 IR R

layer layer layer

Fo Rz

Undecomposed Semi-decomposed Undecomposed Semi-decomposed Undecomposed Semi-decomposed

holding capacity/

R IR ks

layer layer layer
271.25 £ 26.31 4.39+0.76 10.75+ 1.87 15.15
290.48 + 14.15 8.56 + 1.48 15.99 + 5.84 24.55
259.12 + 30.34 5.13+£0.27 9.28 +1.98 14.41
361.74 £+ 62.43 10.23+1.24 571+1.12 15.94
237.66 £ 12.77 10.90 £ 1.67 4.85+0.79 15.76
313.41+£19.27 13.34+3.79 4.45 +0.02 17.80

YSys0 55.81 £ 53.41 39.30+29.39 162.44 £ 1.83

YS700 20.70+8.05 65.12+£5.90 238.79 £ 15.08
YS1250 34.47 £7.85 102.59 +49.97  185.93 £ 14.62
RCLy75 10.00 + 1.52 31.58+17.89  311.78 £ 13.32
RCL725 9.30 £ 3.59 28.38+14.43  305.76 + 28.02
RCL 250 12.54 £ 1.07 18.85+7.19 320.84 +21.40

2.3 WHEYNREAEEE () WEEER (2)

HE 1 AT, ISR A S i 2 Bk
CERMAMEE RN AT EE RS, SR
217.83% F1 182.05%; 7F ik 2 BF 1Y 4 & % N &%
ik, B HERREELES ( p<0.05); Wil
MR YA E RN 3 MR LR, X
VIRRARAEME, Ao A I 0 ) Joe K2 B 3R A AL
PEREIANEEZM LN E 2, HEZhE
298.16~305.47% F1 252.04~257.77%; TiF4
i RIS P2 RN e B B IR, LR
RMAREE RN 211.10% F1 175.18%.

BEAN, AV P ) R B i S R
HRAES R BE P B, R 2 n
BN 7.83 thm™2, B35 5T 5% 5 ML R
M (p <0.05), SitkiBRMAE LA ZTE DT
B mbEE w IR, o E R E B
BB R 22 5, HOR KRR B A A & 140 )
4 4.19~5.17 t-hm™ #1 3.51~4.32 t-hm™2,
24 #EYREKERE

ANTR) B BETMAS PR AR AT 75 0 R K st i

K2, nEH, 6 AR IZ R )2
Kitg P BitRik S (&) ¥ERH 10 min iR
BTN, SRJE A TREAR, 2 h 5P IR 18
i, BLE 24 h AR RKE,

IR ACGER AT, FERK 10 min N, K5
JEFRY S JEAG TR DA BRI R B IR K R,
H297E 30~61.74 tthm™2h™, 20 min J5 T 44
A%, 76 2 h LUSZEIR/C I T 00 RIMEZ
H& P R K R FNRE K S 359 0 B D Ab s 1 w1 e Bt
FRTHAAAR,  EL 2 B AR R R . P02
MitE R, FE45 B 22 [R] 4306 TG & LA
TREZK RN AR FBEUTARAR, %% B
MR K IR, SER MR A 75 2 Rk i
B 5 7K B R B A8 fR 7R 3 4~ 28 BE 22 ] TG A I 24 51 .

W4 FTLUE T, MiEIRRKE FkEs
BRI A 2 X EOCR (y=aln(t) + b, y IEE
IK R % B K E/(thm™), t RIR/KEE/N, al
FHL, b HEEEN), WAFRRPEE R R® 4 0.867~
0.965. i ¥ Py WKk 3 8 5 152 7K B[R] 7455 R 4R
KR (y=at’, y WHHTEWHIWOKHE R/t hm™2h™),
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Table 4 Relationship between water holding rate, water holding capacity and absorption rate and soaking time
of humus layer

ES S FrKE MK =R
KR g Water holding rate Water holding capacity Water absorption rate
Sample plots  Humus layer . Méﬁﬂ% R? . Mé“?ﬂ% R? . Méﬁﬂ% ”
Fitted equation Fitted equation Fitted equation

Ko y=25.03In(t) + 98.74 0.946 y=0.669In(t) + 2.71 0.944 y=2.416t072 0.975
VS50 MR y=30.13In(t) + 194.62  0.917 y=1.217In(t) + 7.72 0.916 y=7.3970%1 0.991
Ko fift y=33.31In(t) + 150.08 0.963 y=1.199In(t) + 5.40 0.961 y=4.962t707%6 0.980
Yoo Fe 03k y=32.88In(t) + 203.32 0.925 y=1.831In(t) + 11.13 0.930 y=10.665t 025 0.991
KO3 y=30.06In(t) + 115.74 0.945 y=0.826In(t) + 3.16 0.947 y=2.76t706% 0.943
¥Sizs0 o iR y=30.84In(t) + 193.53 0.867 y=1.101In(t) + 6.88 0.868 y=6.548t05% 0.985
Ko y=38.76In(t) + 195.98 0.964 y=1.281In(t) + 6.43 0.965 y=6.04t 07 0.992
Retas O y=42.86In(t) + 247.72 0.940 y=0.675In(t) + 3.82 0.945 y=3.600t 0% 0.988
Ko iRt y=39.82In(t) + 192.19 0.960 y=1.409In(t) + 6.82 0.959 y=6.310t07"4 0.984
Retres Fe 03k y=30.28In(t) + 158.96 0.938 y=0.615In(t) + 3.22 0.935 y=2.999t07% 0.984
Rl Ko y=38.86In(t) + 210.97 0.961 y=1.650In(t) + 8.79 0.961 y=8.258t°7% 0.988
o iR y=39.11In(t) + 205.61 0.938 y=0.55In(t) + 2.921 0.937 y=2.726t7°7% 0.979

a WITREREL, boATRED), MERAXMIER  BUEX 6 MEARHATLZAIN (K 5). WRHE

U R? 4 0.943~0.992, L AN AR R RV PR K DI RER BN hs
2.5 HHEYIKIEEFRIIBETEN JE>w B >IN B, BUIA BRARTEA [R] 25 B2 Z [A] A1

R 0T R, AFRBRMAE LR vE I 250, P LI R B, Z73 4471 83.38,
JE . B RKPERESS RN AE e 220 . T REUORE, TEREEGLEIT, BUATRMATE Y
WE T AR RS S K BETI IGO0, R KIDREDE TR,

x5 AEFEHBEZEYKXEESITENE
Table 5 Comprehensive evaluation score of hydrological function of humus in different sample plots

e JE HENE RRFFKHE BORFRKE AHEER AREEE PO AF )
Sample Thickness of  Weight of Maximum water ~ Maximum water  Effective interception  Effective interception  Evaluation
plots humus humus holding rate holding capacity rate capacity score
YS450 0.00 2.61 2.29 711 1.85 1.05 14.92
YS700 15.34 6.00 3.71 19.66 5.32 5.00 55.02

YS1250 16.32 2.10 2.33 6.13 0.00 0.00 26.88
RCL475 30.09 0.00 5.57 8.17 12.00 2.80 58.63
RCL725 59.00 1.06 4.06 7.93 8.66 2.67 83.38
RCL1250 38.94 1.02 5.28 10.65 11.66 3.72 71.28
3 Wik ST AR A B 2 4 IR T B 5
31 WEEYEEESSHSHUMSZER B2 FEARBE T, B RO TR )2 R

FRIEM R A K R T A e d 0 TR, XATRER R SE R 2ER, (A4
T, READE S R, SRRy R E BB, X S AT B AR
IKVERIBA, R AL A D) & R AR AT ek IR — B0 INEFIRE E SR A 2 i, R A v
BFRAE ) o ATE W & B R HUK SOOI RESZ MR 28 WIR BRI ER Z (4P BT LI eah, A
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Ve BUR BRI S B 2 52 P00 T B SRR ] 52
Mt AHFTE Y, SRAAPRAI B AR AR AV ) 2 AR
T PTFEAK S 5 i S e A, X RTRT AT
FE— B0, HE BUREAT I P29 TR AT U 45 5
My IR RS N AR POE IR AL E , A
THVEWRR, (B S 2 RS
PR KGN S TR AT IR AT
PR SR A A A K B BER BT AR, AR5
IR N 2, Al REC B i sl sz 4 2= X
SR B HAERY, X UL ARG T 28 B i A=Y
ARACFIEE A T — AT o
3.2 THEMEKEE

Tl A5 KA R K SRR S A 7 ) /K S 1Y
RESI R E ZEAR, TRBL T Miva I nofek 25 S
HARARTLIIRE ST, AR R FW R T A VE Py xt e
FAY4ARRE I %4, RN SR B U | 25
PZEI . SEHb AR B o AR B A5 A G %9 B
FNIHTRI, AR, AR L e
Mok M= R R fifti oA A ), Hok g
) N e i &7 3 S L N Bt S RN
K, BRG I, A ERWAHE R KR,
ASBIEFE P AN [ 85 FEE SR R RIS D MR A 5 O 5
K —BORE, RERREKETE 10 min 4
WG, 2 h RGN E S 24 h JRRFFIERE
AR IR K S AEFE 10 min P4, Bl S
IR 0, Ho ] — Bt B (A B AR 40 fif Ay
YT TEREDE TR, Xt —2UESE TR
W5, RGO JE B ARAR, HEVE AR
KB AR T ZAE 2 h i, R PREA A Y]
MRS BN GH R R, IR ] SE R P K
BT H AR KA, PRI K A PR AR p
B, AR AR R KBE T T AR
JZ, MBS, UiBTIARARE b v W7
FEK 2P A EEREIRE, MBI HRAR S B
HERAA AR RZ , XRET ARG S8, X
R, AR AR~ o0 2 AR it 2 A
YIERE KR AT IR B AN . TERERI RIS, Hilivs
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Differences in the Water-retention Function of Humus Layer
between Two Typical Forests with Different Densities in the
Qinling Mountains

WANG Ya-ping'?, ZHANG Shu-lan'?, HAN Yong'?, DONG Xin-yu', ZHAO Yu-wei', WAN Ge'

(1. School of Tourism, Resources and Environment, Ankang University, Ankang 725000, China; 2. Academician and Expert
Workstation of Shaanxi Association for Science and Technology, Ankang 725000, China)

Abstract: [Objective] The differences in water-retention function of humus layer in typical forests with dif-
ferent densities in the Qinling Mountains were explored to provide basis for the vegetation construction.
[Methods] Three plots with different densities (low, medium, and high) of Pinus tabulaeformis forest and
Quercus aliena va.acuteseata forest were selected in Huoditang of Qinling Mountains. The indoor soaking
and entropy weight methods were used to quantitatively analyze and comprehensively evaluate the water-
retention function of humus layer. [Results] (DThe thickness of humus in Pinus tabulaeformis and Quer-
cus aliena va.acuteseata was 3.48~5.14 cm and 6.54~9.48 cm, respectively. The weight was the largest
when the density was mediumwith 9.09 and 5.61 t-hm™, respectively. The humus of Pinus tabulaeformis
forest was mainly semi-decomposed layer (56.5%~ 60.55%), while that of Quercus aliena va.acuteseata
forest was mainly undecomposed layer (63.58%~74.53%); @ The maximum water holding capacity of hu-
mus in Pinus tabulaeformis forest was found in medium density (24.55 t-hm™), while that in Quercus ali-
ena va.acuteseata forest was found in high density, which reached 17.8 t-hm™ . The semi-decomposed
layer of Pinus tabulaeformis forest and the undecomposed layer of Quercus acutissima forest played a ma-
jor role in the absorption and retention of water by humus in the two forests; (3The accumulated water
holding capacity of humus increased rapidly within 10 minutes after soaking, and the water holding growth
rate of humus in Quercus aliena va.acuteseata forest was better than that of Pinus tabulaeformis forest.
With the increase of soaking time, the water absorption rate of humus first decreased rapidly, then gradu-
ally decreased and tended to 0. The water holding rate(capacity), water absorption rate and soaking time
of humus showed logarithmic and power function, respectively. [Conclusion] The water retention function
of the semi-decomposed layer in Pinus tabulaeformis and undecomposed layer in Quercus aliena
va.acuteseata forest can be complement each other, and the best performance of the Quercus aliena
va.acuteseata forest can be reached when the density was 725 trees-hm™. It is suggested to build a Pinus
tabulaeformis Quercus aliena va.acuteseata mixed forest and control the density reasonably, so as to fully
contribute to the hydrological function of humus.

Keywords: Pinus tabulaeformis forest; Quercus aliena va.acuteseata forest; humus layer; hydrological
function; Qinling mountains
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