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Research on hydrological effects of litter and soil of 5 economic forest kinds in
Taihang Mountains in Hebei Province
XING Xiaoguang, LIU Bin, LIU Fengchan, WANG Huailiang, ZHANG Chen, PI Changdao
(Hebei Center of Water Resources Research and Hydrotechnical Experiment and Promotion ,Shijiazhuang 050061, China)

Abstract: In order to evaluate the water conservation function of economic forests in Taihang Mountains of Hebei Province, we
selected five kinds of economic forests (apple, walnut, cherry, chestnut and apricot) planted on terraces and studied the water-
holding characteristics and benefits of litter and soil in the forests by indoor immersion method and cutting-ring method. Then
we analyzed their hydrological effects. The results showed that: The accumulative volume of the litter was as follows: walnut
(8. 28 t/hm?)>chestnut (7. 11 t/hm?) >apple (4. 07 t/hm®) >cherry (3. 69 t/hm?) >apricot (3.42 t/hm’®). Chestnut forest
litter had the largest water holding capacity (17. 07 t/hm*). There was a logarithmic relationship between the water holding ca-
pacity and water holding time of the litter, and a power function relationship between water holding rate and water holding
time. The effective interception capacity of litter was the largest in chestnut forest (14.37 t/hm®). Soil bulk density increased
with depth. The average soil bulk density of the five economic forests ranged from 1. 40 to 1. 52 g/cm®. The average maximum
water holding capacity of soil in the five economic forests ranged from 856. 01 to 946. 41 t/hm?. The sequence from low to high
was ; apple<_walnut<Ccherry<Cchestnut<Capricot, consistent with that of total porosity. The average effective water holding ca-

pacity ranged from 185. 82 to 329. 03 t/hm’ ; the sequence from low to high was: cherry<Zapple<Zwalnut<chestnut<Capricot,

Iris B #E:2019-03-19 & B B #A:2019-05-20 [ £& H R Bt 18] : 2019-05-27

P 2% H AR Ak - http: //kns. cnki. net/kems/detail /13, 1334. tv. 20190523, 1618. 014, html

E£ WA b K AR 5 H (2016-016)

EFR A W6 1977, B W db e i g T ARV, BN FK 8 KRR 5 0% . E-mail: 403770318@qq. com

202 «+ Hm LKA



ee k. %

AL A RAT L 5 A 2 A 9 4 R 3 K U

consistent with that of non-capillary porosity.

Key words: Taihang Mountain; economic forest;forest litters;soil; hydrological effects

AR 5 R T2 o T LA B A P R T
RISl s v g O B I Al R 3 3 s )
NG BA W0 A2 5 SR AR I DA ik - s AL
PR IIRE , S ARMOK SCRUN Y EE 3 Z= , de +-
BRI EESREZ — . AR UK
AR 5 — B BTGS2, RARKIEA L35 —
VA R 00 2 R e T 2 A [ T DR — R 20 )
WA T3P a2, AT R B H BR AR K I T8 5 1Y
TIRE™ . ENAMG 22 E AEAR R AN L XA [ 2R
ARSETUAR T A v 1 R 3 1) 7K SO0 A8 Rt ATF
9%, FEAEAE RPN F R G K HERE R i b e A
Uit » LA B 3L B R - 2 o 55 L e v o
B LI B T 7 R 38 7K RIS A e i 5 7K R B
JIEET

LVMOE RS RGR AT FIAL 3 A 45 5
B R MR TR L XK PR FF A AR S B H A AN T]
BRI . b4 RAT I X2 P MO s i £
T AR, TEAT SE 30 X T 288 10 2 3 1) A 4 7 M B
AR R PTECE 1 E 2R R BT RAT
B DX B AR IUAERR , 8 ARARFIE ARG V5 4 S 1
K SOV A 1 % LRI s 48 T MR S Al S
FOSE AL ARG 78 90 00 AR DG I o A Y ik o 1T b 45
AT L DX 4% B 032 R Gmalus pumila) Bk Gug-
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FEHS A, TIEHHEIZZ 20 em, AT 2R 8Vb2 7
S FEHL A FIFZE 2 A -8R 43 7E 0~20 em $f
YE)Z20~40 em B JZ I IO [,

&1 HRK S HEFMEBERFRL

Tab. 1 Basic facts of sample grounds of 5 economic forest kinds in the research area

iVix i /m Yeray/° M/ a HRATEE /m Wi /m 5eS R /m? 4%/ cm I P12
g 287 120 20 4.0X4.0 3.5 14.6 22.9 0. 82
1Bk 290 110 15 4.0X4.0 3.5 12.5 17.5 0. 80
7 291 115 15 4.0X4.0 3.0 12.0 25.5 0.79
PRk 290 110 14 4.0X4.0 3.5 19.6 27.1 0. 85
R o 490 130 15 4.0%X4.0 3.0 10.5 18.5 0.75
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Tab. 2 Litter volume, maximum water holding capacity,and effective interception capacity of 5 economic forests
’ g capacity, p I y

MAOFER EBUE/(te hm?)  BRRUKRE/% RKEKE/(te hm?)  HRSKE/%N AREEER/ 0 AsEE R/ (1 hm?)
AR 4.07 296. 22 11. 61 10. 78 241,01 9.81
Bk 8. 28 190. 93 14. 75 12. 69 149. 60 12. 38
7 3.42 259. 75 8.56 9.88 210. 91 7.22
Rk 3.69 287. 44 10. 21 10. 54 233.78 8. 62
5 7.11 253. 69 17. 07 13. 67 201. 97 14. 37
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Fig. 1 Relationship between immersion time and holding

capacity of 5 economic forest litters
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Tab. 3 Relationship of water holding capacity and water absorption rate of 5 economic forest litters with immersion time
p g capacity p

FER SRR 6 2 WK AR AR K I ] O 2
Vet
Bl 7 7 XA R ]y HXRFHR
SR Q=181.3In(1)+2 393.6 0. 996 V=2 392.1:—0. 931 0. 999
Btk Q=215. 3In(0+1 254.0 0. 995 V=1 249. 8:—0. 857 0. 999
7 Q=311.7In(x) + 1 664.5 0. 985 V=1 660. 3t—0. 847 0. 999
Bk Q=289. 4ln(r)+2 052. 4 0.980 V=2 044. 4:—0. 878 0. 999
W Q=219. 9In(x)+1 766. 2 0..981 V=1 770. 0t—0. 894 0. 999
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Fig. 2 Relationship between water absorption rate and

immersion time of 5 economic forest litters
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MR (44. 49 %) <775 (47. 32%) , H.Fifi 1 38 IR i fiy 1
hnm s (4. BESLBE PR IR KL,
B LB R T IR K o T TR Y A K
KH MRES S L IE R (29. 24 76) <R
T (30. 33 %) <45 (30. 87 %) <3 H (31. 40 %) <%

Bh(33.83%0) . 5 Fl & B AR iy B4 FL B HE 7 7T fiE
W S GE AR TR B4 A5 30K 20 B2 G T2
B2 BE AN ELAF XS 558 = » FH R 45 HORS 41, ELAR R 30
FIH R A BAE FLIR R, 1 3 B A AL BB AE X 4K
AN AR BB Y R BUAERE (9. 290) <EHR
(11. 40 %) <<KZME (13. 66 %) <A FE (14. 17 %) <<
(16. 45%0)  HE /P L B T 4 bR 50 57 b 1) = i L R
AESR,
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Tab. 4 Soil physical properties of 5 economic stands

A TR/ j:*i@”ﬁij/ RALBLEE/ EEALGEE/ JEBE LB/ E‘ij@%“/](i/ ARFKE/
cm (g+cm?) % % % (t » hm?) (t * hm?)

0~20 1. 49 43. 66 30. 93 12.73 873.13 254. 56

S 20~40 1.54 41. 94 31. 87 10. 08 838. 88 201. 51
HH 1.52 42. 80 31. 40 11. 40 856. 01 228. 04

0~20 1. 48 44, 22 28. 56 15. 66 884. 42 313.13

Ak 20~40 1. 55 41. 57 29.92 11. 65 831. 49 233.10
YE 1. 51 42. 90 29. 24 13. 66 857.95 273.11

0~20 1. 36 48. 59 30. 13 18. 46 971. 80 369. 29

s 20~40 1. 43 46. 05 31. 61 14. 44 921. 02 288. 76
HH 1. 40 47. 32 30.87 16. 45 946. 41 329. 03

0~20 1. 49 43. 90 33.36 10. 54 878. 04 210. 77

TR 20~40 1. 33 42. 34 34. 29 8. 04 846. 75 160. 87
YE 1. 51 43.12 33.83 9.29 862. 39 185. 82

0~20 1. 43 45. 97 29.52 16. 45 919. 36 328. 95

e 20~40 1. 51 43.02 31.13 11. 89 860. 35 237.70
HH 1. 47 44, 49 30. 33 14. 17 889. 85 283. 33
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(185.82 t/hm?) << 3 (228.04 t/hm?*) << #% Bk
(273.11 t/hm®) << #x % (283.33 t/hm®) << 4
(329.03 t/hm?).,
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B (8. 28 t/hm”) , =32 28 BEbR i L KA A
2

(2) MRR Ml 95 W 5 K 477K 550 B AE 8. 56 ~
17.07 t/hm? , HE 5 A <Ak <3 SR <k <<t
B e R K R YE BIAE 190. 93% ~296. 22% . HE
TN AR <MEBE <P MR A
R RIW AR 241. 01%6~149. 60%, 5 e KFF K%
Hoy—8G AR & R EZEETE 14. 37~7. 22 t/hm’,
S RFKEHET — 20 5 P Bl P 2= 30
BRI BB R T L3 A R & i o K 2
BB,
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FEARL s 25 RO A v 10 W /K G 38 s [ — B0, KR
KB AAAER R V=kt",

(ORT LI R IIHEE 2 RS g oK,
RFL B BE 34 HE Y N 3E R (42.80%0) << B Bk
(42. 90 %) <HEBE (43. 12 %) <M JE (44. 49 %) <4
(47.32%) » HLBE VR BE 3 immisis . B LI
B PAE FR I AZEHE (29. 24 %60) <HREE (30. 33%0)<<7¥
(30. 87 %) <3 (31. 40 %0) <HEHk (33. 83 %) . HAE
JF Al fE S H R A AR A ¢, JEBE LIRS
THFPL AR (9. 29%0) <3 (11, 40%0) < #Z% bk
(13. 66 %) <MRFE(14. 17 %) <A (16. 45%) , 4%
MR- RS A 25 5

(5) 5 Pl 28 T R 43 1 e K HF oK 5 B H 78
856.01~946. 41 t/hm” , HEFF 5 B FLBR B Y — 2L
S T 285 PRAR 35 0 1 7K TR 57 BB T 5 A AR K =
PI{EAE 185. 82~329. 03 t/hm” , /¥ 5L B LK
FEH—2
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