%55 5% 1 & + % @ R Vol. 55, No. 1
2024 %2 A Chinese Journal of Soil Science Feb., 2024

B RESHEAREMRERKBHR

FIEFL EARSS, KK, F B, am], g L
(1. P EBRE B E WK AR S AR .G, BRI %5 7121005 2. h ERNEEARIESK SRS, B #% 712100;
3 P EBER K, U5 100049; 4. FEALARMEHE 2K HOFEIIFTAT, BEF % 7121005 5. FEALARMBHE KgAK R S 85 T RE2EBE,
BRTE 470 7121005 6. FHEGAROABHE K pRE B, IR K7D 410004; 7. BERE IR R A HIERI2A 2R, BRI 18 STNSAS)

i OE: [ B ] R b R A MR R TR AITR R FE K A, DA 2 1 g IS A AR FE K L . [ D7 ER | BIBUE %
HuIX 16 4FA MIAD . VD SORURIRE =i s DA B+ s RAE SRR, DA SRR O R AR SRR B ) Ky & . B
FeBEETAERRY TR o3 & B 8 AR SR TR AMEERZ s FOR, FET > 25 m WRHIEIY 138K 40808 R o 8 =Fp A 254k
PIFEKIREE R ZFEK R, IR AR LZ2MFeKER, [ 45R ] IKIEERR LKA 7®28 M, 2m 123X 15
IAMEIRIZE o MAA . VIR R R G B R B K R B2 91 120 m. 122 m A1 232 m, M 16 4EIFE/K 44> 319 304 mm.
664 mm F1 1763 mm. FIMEAIRZ HIEFEAGEREK, N 110 mm a™; HUECHYEE, 42 mma?; S/ AE, 19

mma', 7E2~ 10 m 32 RIBRAMFEK LS BFEK Y 44%.

FEREACRE PR Al HURE LR R

X 8 . WELEK WREY; HETE; whEE
XEHS: 0564-3945(2024)01-0050—07

hESES: S152.7 XERFRIRAD: A

DOI: 10.19336/j.cnki.trth.2022093004

(458 | RFEH g st A A AR A RE /K i R SR A A 25 M)

FIEST, B, OO, 2 B R, v T Bk AR MBI B R 2 FE K SIS 7], LR AR, 2024, 55(1):

50 - 56

MENG Ting-fang, CHEN Guang-jie, WU Wen-jie, LI Min, SI Bing-cheng, FENG Hao. Depth and Amount of Deep Soil Water
Consumption in Ecological Forests on the Loess Plateau[J]. Chinese Journal of Soil Science, 2024, 55(1): 50 — 56

[FRBXL ] B2 LR ETR, BT i
X 4k A A KAV A T A K IR, ZEFE R X
AL IR i R AR R T EEMEHD, KL,
WER AR 2 - 3K 43 AR A i g Yo T~ 4 37K ¢
TR PR B EZWE L B RAE N 2R R
BOHGHRRE X0, RG2S KA AR
T RIS . [ BUABIREERE ] A M 1999 4F
IRHFA MR T TR LK, 8+ 554 S B E B
(e )5y G (EN: S a1 AW & 7]
i, BRI N T K A i T RE
5T R R )2 £ KA THFEZ IS, S il
RIS AR S5 R R, 2 80K 05
BEHFEAE AR B LT 200, ATIRHAT T e R /K B#h
45, fa BoKBRR 4, M2+ 50K T B FED
KA HIR 2R Sk e K AT R,
DL, BRWE LR FoK A TR L. #K
DRI AR ZFEK AR G2 3K 3 T RE A T 54

R HEA: 2022-09-30; fEITHHEA: 2023-01-04

i, FAETRAR FMR IR 2 7K 5 IR A A S e

FEAKTREE A3 1 MK HIAR 28 REAE 21k 1) S IR BEEVE
S W T AEAT BROK BEIRBR S M Xk 7K 3 3R 36
RE T IS PRSE AR AL B B o TR JZ AR RS A AR
F N - HETR R WK o BB, SO T bR LK 73 2R
WORAE SIS L T T o A ITFE R BE, SEZZHIIX 16
AR R AR R BR A 21 mi, KR b X 26 4F
FRSPERA AR ORARTR L 18 mU4, [ ABFREIIAR ] H
I HR 8 i SR 2 R K S AR A 7T R 22 Jm) BR
T 5m R0 EEE 10 m £JROY, EEAIRIEAS
A e KFER A MIFEACRE o R, RAHTEAR
LR SRR LG, [ DU ] A
SCIE I P e SR SR X = AN R R B G A
AR OO VRTRIRE ), JE i PSRRI > 25 m
DR B s, E R AT IR)Z T K
WIERFKE, I AR LR AEKE SRE L
SRR L, O BRAE B e R K Sy

EE&WB: EEARFFEET A (41630860 ) FEZK (AR AIEH LIH (41877017) il
TERTIN: &EIF (1993-) , <, WAURE A, WHFgEA:, BF5 a4 Bk 3Gd 2. E-mail: mengtingfang1 6@mails.ucas.ac.cn

“BWAEH : E-mail: nercwsi@vip.sina.com


https://doi.org/10.19336/j.cnki.trtb.2022093004
mailto:mengtingfang16@mails.ucas.ac.cn
mailto:nercwsi@vip.sina.com

14

BT F R HRAESHHAKR R EAKEAL 51

THFERFIE AR — e A 2
1 #mRI5EE%E
1.1 RIEXER

5T DX ASE T - g S 2 - 52 3 X8 B 22 T R ]
TR (36°39'~36°40'N, 109°22'~109°23'E) (Kl 1a)
X B R KRR, 29 FRIE 9.4 C.
KA (1961 ~ 2018 4F ) AFERF K & FITEAE 2R HUA 547

W24 543 + 131 mm M1 991 + 81 mm, 60% LA I (%
IKEEHRTE T ~9 Ay, %X R T A e i AR X,
TFRAE 988 ~ 1344 m Z[H], M F/KAZTE 40 ~ 100 m™,
T CBRLS R > 60% ) , RE L
e i o Sl R B, A R BHA AR T
RS LA, IR Dy TR ZU B 4 R S AR AR
fbo WM EZRAESHIBIE VR, fr4c, KIERT,
WA, A, RS

109°00'E 109°30'E 110°00'E 110°30'E
(a)
Z Z
S S
& &
A
. — i, . .
£ !X?ﬂ?}luiﬂk g
| mIE A
o 1795 m o
[ag] 0 o
479 m
109°00'E 109°30'E 110°00'E 110°30'E
1 AR MIBAE R XA E
Fig.1 The geographical location of the study area and the distribution of sampling sites
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Fig.2 The seasonal distribution characteristics and coefficient of variation of soil water content in soil profile for ecological forests
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Fig.3 The vertical distribution of volumetric soil water content in grassland and ecological forests
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Fig.4 The distribution characteristics in rate of deep-water consumption in ecological forests of different soil layers
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Depth and Amount of Deep Soil Water Consumption in Ecological Forests
on the Loess Plateau

MENG Ting-fang" >3, CHEN Guang-jie**, WU Wen-jie®, LI Min®, SI Bing-cheng’, FENG Hao'" >
(1. The Research Center of Soil and Water Conservation and Ecological Environment, Chinese Academy of Sciences and Ministry of
Education, Yangling 712100, China; 2. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water
Resources, Yangling 712100, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Institute of Soil and Water
Conservation Northwest A&F University, Yangling 712100, China; 5. College of water resources and architectural engineering northwest
A&F university, Yangling 712100, China; 6. College of Forestry Central South University of Forestry and Technology, Changsha 410004,
China; 1. Department of Soil Science University of Saskatchewan, Saskatoon STN5A8, Canada)

Abstract: [Objective] It is important to clarify the water consumption pattern of ecological forests in Loess Plateau
for water resources management. However, it is limited to the sampling depth, and there is a lack of research on the
depth and amount of maximum water consumption for ecological forests. [Method] Three common ecological forest
species of Loess Plateau, namely, 16-year-old Platycladus orientalis, Hippophae rhamnoides, and Robinia
pseudoacacia in Yan'an, were selected. Soil water contents under different ecological forests and natural grassland
were obtained by hand-made auger. Firstly, the active soil water layer of the ecological forests was determined based
on the annual seasonal soil water content change. Secondly, the water consumption depth and amount of the three
ecological forests were determined based on the soil water contents in the soil depth profile( >25 m) compared with
grassland. Finally, the rate of water consumption of ecological forests from different soil layers was analyzed. [Result]
The active soil water layer was considered in 2 m depth through seasonal soil water changes in Yan’an area. The more
water consumption depths were 12.0 m, 12.2 m and 23.2 m with the water consumption amounts of 269 mm, 664 mm
and 1727 mm for Platycladus orientalis, Hippophae rhamnoides, and Robinia pseudoacacia, respectively. The deep
soil water consumption rate of Robinia pseudoacacia was the highest, which was 108 mm yr!, followed by Hippophae
rhamnoides (42 mm a™') and Platycladus orientalis (17 mm a™). The water consumption amount from the 2-10 m soil
layer of Robinia pseudoacacia only accounted for 45% of the total water consumption. [Conclusion] We need to
select the appropriate sampling depth of soil layer according to the water consumption characteristics of ecological
forest species.

Key words: Deep soil water; Deep-rooted forest; Dried soil layer; The Loess Plateau
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