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Response of Hydro-Ecological Functions of Natural Secondary Forest
Litter Layer to Different Stand Densities in
Mountainous Area of Northern Hebei Province
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Abstract: In order to study the hydrological and ecological functions of the natural secondary forest litter layer
in different density areas in the Mountain area of northern Hebei Province, the hydro-ecological effects of
litter layers of five dense natural secondary forests were quantitatively measured by indoor immersion
method. The results showed that: (1) the litter thickness ranged from 45.34 mm to 60.70 mm, and the accu-
mulations ranged from 11.56 t/hm’ to 19.64 t/hm?. The litter thickness decreased in the order: 930 trees/
hm?>1 190 trees/hm?>780 trees/hm?>520 trees/hm?>280 trees/hm?; (2) the maximum water holding
capacity of litter layer ranged from 23.26 t/hm?® to 44,67 t/hm?®, 21.15 t/hm?® to 39.56 t/hm?* and 17.66 t/hm?
to 32.86 t/hm?®, respectively; the maximum water holding capacity decreased in the order: 930 trees/hm?*>
1 190 trees/hm?*>780 trees/hm®>>520 trees/hm*>>280 trees/hm’; (3) there was a logarithmic function
relationship between litter water holding capacity and soaking time (R*>>0.93), and a power function
relationship between litter water holding rate and soaking time (R*>>0.99); (4) the comprehensive water
holding capacity and retention capacity of litter layer showed that the ecological and hydrological effect of 930
trees/hm’ stands was the strongest, while the hydrological and ecological function of other densities was
relatively poor. Therefore, effective tending measures for the natural secondary forests with too high or too

low density in this area can be conducive to increasing the water conservation capacity of the stands.

Yr#s B #:2019-11-07 f&E B #:2020-01-05

BB B b Ol A R AL BORPF SR 5 H (1903003) 5 H 58 F AR BF 42 (31500523, 31971644)

FE—1EF IER Q978 , & W, HMK AP W, EENFAESIFEAYP IR . E-mail: tali504@163.com

BASESE R AT (1968—) 2 Wil T AU 7 A bRl v G TR U L 32 28 bRl A 7= 5 ZRMAE S F5E . E-mail :2729915610@ qq.com



% 6 3]

PR A TG 1L 3t KR U A R 5 0 T2 7K SC A= 25 T R X AN [R] bR 43 85 2 114 Wi i 47

Keywords: mountain area of northern Hebei; different density; secondary forest; litter; hydrological ecology

FEAC LA T AL IX AR AP R X AR R S
IK BRI 4, P2 b X )RR A S R A T ol
B HILASE o R T 32 b DX 3 b s A 2 IR 45 i 55 AR TR 2L
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P> WA/ (BE « hm ) BE/C) K /m 0 P41 AL/ cm M/ m d A
1 280 22 1110 0.50 14.2 9.7 53
1 520 25 1140 0.65 19.8 14.1 T4
Il 780 23 1200 0.75 18.4 13.7 R
\} 930 23 1130 0.85 21.1 15.9 Frt e
vV 1190 21 1050 0.90 19.1 14.2 T4
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780,1 190 #k/hm® WM 25 AR RN . AT 02 53
it 2 V5 BE o KB, WA 25 FE A 930 A/, 5 HoAth 2% F
KRG T5 0 A3 i 2 D5 2 S MR AR/ N s PR A T 0 6 R
JEFE 45.34~60.70 mm V¥ 30, e KAA H IAE RS9 FE Ny
900 #k/hm’ Bt 512 .

R2 TEAEZEERAREREEYRERE

Gy SR/, BEMRE/ Ko IZ i 2
mm (t+hm? JBEE/mm HFFRE/(t«hm™ LH/ % JEE/mm FHRH/(te hm ) HBI/ %
1 45.34 11.56 9.65 4.12 35.64 35.69 7.44 64.36
I 47.61 14.12 10.21 6.01 42.56 37.40 8.11 57.44
Il 53.65 15.98 17.12 7.21 45.12 36.53 8.77 54.88
v 60.70 19.64 20.45 9.71 49.44 40.25 9.93 50.56
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oo/ IME U AE 5% B R 280 Bk /hm® Bf L 5 & 22 St e K.
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I 7.21 16.05 23.26 175.00 215.73 195.36 0.72 1.61 2.33
I 10.88 17.88 28.76 181.03 220.47 200.75 1.09 1.79 2.88
Ii 13.28 20.12 33.40 184.19 229.42 206.80 1.33 2.01 3.34
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A T W o1 i )2 e KA K R B TR o i 2
REFKE UL 0 Rk e = T R )2, &
SR N ATE M AL 5 05 B0 R R S R 2
H LKA BN TR] 43 il 2 1 2 7K T AR 1 1ok
IR AR T H AT RRK

3.2 MEMABKEELE RARFFKERBET S5
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N —EW 225 KAl 2 I R & & A8 A oy
6.71~17.99 t/hm* , K/NHEF J7:930 #&/hm*>1 190
B /hm?>780 £ /hm?®>520 ¥k/hm? >280 £k/hm?*,
Ko )R e R E AR AE B 14,44 ~ 21,57
t/hm?, K /NHEF K. 930 #&/hm? > 780 #k/hm?® >
1 190%k /hm?>520 ¥k/hm?®>>280 #k/hm?, B2 K
He KA E i d R AE 3 BLAE % Ol 930 Bk /hm” B,
VLA AR %6 B 4 930 #k/hm? I HF2 W & K R
SRR AR # ARG F Dl 5.63~14.97 t/hm”, K/
HEF 42930 #%/hm® =1 190 #k/hm’ =780 #k/hm’ >
520 Bk/hm’=>280 #k/hm” , P40 fift J2 4 82 & A8 1k
LA 12.03~17.89 t/hm?®, K/NHERF . 930 kk/
hm?>780 #/hm*>1 190 #k/hm?’>520 #/hm? >
280 #k/hm” , i/~ 2 A 8082 & i i KA ¥ 3L e
RSN 930 Bk /hm” B, AR I& WA B A 8 &
SO RS SR RN G il )2 Y BE B 0 R R
Hh S S N i AR A R B JE IR bR A3 2 B T L of
SRR R RKEERSASEE RN & TARSMZE, UL
W2 o3 i R iR ) SR PE R,

x4 AEZBERARERMEEYEER

i V& - ER/S =N mRFEE R/ AR A& w/ EER i Ea
L7 ER &7 PEEE/ % (t*hm » PEEE/% (t*hm » #HI/mm
1 12.14 162.86 6.71 136.61 5.63 0.56
1l 15.67 165.36 9.94 138.21 8.31 0.83
R I3f J2 1l 18.91 165.28 11.92 137.65 9.92 0.99
N 21.97 185.24 17.99 154.16 14.97 1.50
\ 22.34 181.66 14.55 151.06 12.10 1.21
I 21.67 194.06 14.44 161.70 12.03 1.20
I 28.66 191.81 15.56 158.74 12.87 1.29
R )2 1l 29.88 199.54 17.50 165.13 14.48 1.45
I\ 30.02 217.21 21.57 180.13 17.89 1.79
\Y 29.48 197.57 17.31 163.52 14.32 1.43
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A B RBOC R (3R 5)  HRR KU .

Q=alnt+b (4)
X .Q MHEWF K E (g/kg) st HIZWALE] (h) 5a
RITREREL 0 R H B,

RS5 TREERARRENBEYFKEFREHEMEXE

Wi T5 9 )2 R In] 5 Jr 72 R? Iml 5 J7 72 R?
1 Q=224.42lnt+1128.7 0.9442 V=1159.5¢ %% 0.9947
Il Q=234.37lnt+1165.1 0.9416 V=1141.1¢t % 0.9942

Koy 2 1 Q=233.91lns +1202.1 0.9370 V=1178.4¢ "% 0.9945
v Q=264.9lnz+1337.6 0.9480 V=1312.5¢ % 0.9950
A Q=269.211nt +1288 0.9625 V=1265.2¢t 0.9959
1 Q=2325.99lns+1161.2 0.9954 V=1145.8¢ 7% 0.9982
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V Q=2332.61lnr+1247.5 0.9923 V=1233.6¢ 7 0.9985
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A 5E R WA ] 25 FE R AR IR A= Al I ) 2 8 &
FEUER: Bt 5 PR 2860 3 8 o 22 B 20 346 K R /0N 1 A b B
L A] BB TR A AR O B R 0 S s s AR /Y BH
O R B 22 BRI REARR 1 Ak 9 0 4 fidk 3 2, AT
A R T4 B Py R B (R bR A3 4 B o K 25 S Bobk
SR PR BE 3 R MRORZE RO F5 I 37 40 S AE K Zs a2 i
B A A B AR 43 R PROR 22 T 56 4 38 5, T
MR B80T DR AR 22, A F T AR T A7 AR 2L IRl
Hi V& P B /N ) R AL X 5 R g R
T HE A i 0T 5 B PR 3 A T ) 2 AR A B A
(9 28 AL LA AL 5 BF 52 v AR HE AT 2 IR MU 7E —
ERRE R R TAEWEE R R W)
=t B BE AT A R AT B AN B I a6 ok 56 IE
4.2 % i©

(1) MRATHG % B B BEAE 45.34~60.70 mm V%
B, ABIF 5T 3 WA AN [) 5 B2 R AR AR MR TR W 2 6 &
FUEARKHER 7 930 #k/hm?® >1 190 #k&/hm* > 780
¥k/hm?>>520 #k/hm® >280 tk/hm?*, B i & #k 4 2%
JEEBE T 2 IS S W AR AR R . £ TR L AR
AL T 930 Bk /hm* B AR IE YRR E L E
g, JF BB E T H A R AR AT

(2) AN[R) 5% BE R AR R AR MR R ARF K i L B KK
RAREERSAMEERYAE 2 E 50 M
&) 2 B KAFK 8 2 AGIE [  23.26 ~44.67 t/hm”,
RARPEERAMIEE N 21.15~39.56 t/hm?*, A 3£~
ERAIEE N 17.66~32.86 t/hm*, K/NHEFFE
9:930 #k/hm®>1 190 #k/hm*>780 #%/hm” >520
Pk/hm’® =280 #k/hm” , ¥ Bl % % B 1 35 K 2 80 %8
SIS DN B AR A i A B KB 34 H AR %% Bl 930
PR/ hm? i) 55 Ff 25 B KSR WA BRORG & W 2 15 K & A8
Al By Se 3G T s DI 5 38 3k X A VP K i R TR
YIHe K 3 5 B K I 8] D¢ R AT LA 73 B B, Y47
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