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Abstract: [ Objective] Research was conducted on understory litter and soil hydrological function for artificial
forests in the forest protection station in the eastern section of the Kubuqi Desert. The comprehensive weight
value of various indicators of the artificial forests in this area were scientifically calculated, and the
hydrological effect and water conservation function of artificial forest litter and soil were determined in order
to provide theoretical guidance for the directional tending of returning sand to forest in this area and related
sandy areas. [ Methods | Five common types of artificial shelterbelts were used in the Ordos afforestation

station in the Kubugi Desert. The water-holding capacity of litter and soil were determined using field
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measurements and the indoor immersion method, and the water conservation function of each forest was
assessed using a combination of the analytic hierarchy process ( AHP) and the entropy-weight method
(EWM). [Results] @ The litter thickness in each stand ranged from 6.56 to 22.20 mm, and the litter
accumulation ranged from 1.44 to 13.62 t/hm?. Interception capacity for the different forest stands followed
the order of Salix matsudana-Populus X euramericana mixed forest > Populus X euramericana forest >
Pinus sylvestris forest >3-year S. matsudana forest >8-year S. matsudana forest. @ The maximum water-
holding depth of litter was linearly related to the dry mass, and the maximum storage was about 1.36~2.04 L of
precipitation in each stand. These results showed that the maximum water-holding capacity of the litter
depended mainly on the dry weight of the litter, while related factors such as tree species, age, and
meteorology indirectly affected the water-holding capacity by influencing the dry weight of the litter.
® Logarithmic and power functions provided good representations of the dynamic water-holding capacity and
dynamic water uptake of litter, respectively. @ The saturated water-holding rate, capillary water-holding
rate, and total porosity basically showed decreasing trends as soil depth increased, and soil bulk density
showed an increasing trend. ® The S. matsudana-Populus X euramericana mixed forest exhibited a higher
water conservation function than the other forests, the Populus X euramericana and Pinus sylvestris
forests had similar water conservation functions, and the S. matsudana forests had the lowest water
conservation functions. [ Conclusion] Construction of future artificial shelterbelts in desert regions should
prioritize the cultivation of mixed forests, and a more scientific plan for the return of sand to forests should
be developed by considering differences in the water conservation function between tree species.

Keywords: water-holding capacity of litter; water-holding capacity of soil; analytic hierarchy process (AHP) ;

entropy-weight method (EWM ) ; water conservation; Kubuqi Desert
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Fig.1 Litter thickness and accumulation in different artificial forest
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Fig.2 Relationship between dry mass and maximum water-holding depth in different artificial forest
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Fig.3 Water-holding process of litter undecomposed layer and halfdecomposed layer in different artificial forest
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Fig.4 Water-absorbing rate of litter undecomposed layer and halfdecomposed layer in different artificial forest
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Table 3 Soil water-holding capacity in different artificial forest

4 R Jem + 4 Fn T EH THEHE REEMRAEKE LEERERKE/ LR EEEROKE/
FrK R/ % FrK R/ % FeKFE/ % (t+ hm ?) (t+hm %) (t+hm %)
0—20 18.73 17.42 13.21 609.61 566.68 42.93
20—40 17.66 16.11 14.22 609.84 556.44 53.40
YHI 3 akk  40—60 19.74 17.06 13.59 639.36 552.96 86.40
60—80 18.73 21.07 15.43 675.81 604.41 71.40
¥ A 18.71 17.91 14.11 633.66 570.12 63.53
0—20 19.24 18.36 13.96 644.83 615.43 29.40
20—40 13.77 12.78 6.97 482.18 447.52 34.67
M8 abk  40—60 12.97 12.09 6.58 450.74 420.14 30.60
60—80 12.32 11.14 6.86 440.10 397.90 42.20
¥ E 14.58 13.60 8.59 504.47 470.25 34.22
0—20 19.24 18.17 6.59 636.57 601.17 35.40
20—40 19.13 18.05 8.17 647.54 610.74 36.80
% 1 40—60 17.79 16.76 11.48 617.77 581.64 36.13
60—80 16.55 15.40 10.30 569.28 529.78 39.50
¥ A 18.18 17.09 9.13 617.79 580.83 36.96
0—20 23.77 20.74 15.72 694.78 607.45 87.33
20—40 19.67 18.48 14.37 644.14 604.34 39.80
BRI  10—60 18.77 17.56 13.55 617.15 577.25 39.90
60—80 20.18 19.30 15.50 675.38 646.05 29.33
¥ E 20.60 19.02 14.78 657.86 608.77 49.09
0—20 23.25 21.01 15.82 714.38 645.71 68.67
20—40 21.20 20.24 13.95 675.29 643.83 31.47
1 7 R K 40-—60 19.38 16.24 11.90 623.57 521.30 102.27
60—80 17.95 15.09 11.52 601.00 506.00 95.00
¥ A 20.45 18.14 13.30 653.56 579.21 74.35
1.8¢ S 40r CJIRABE EZATELRE BEEEELRE
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§ N o =Nl 8
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Fig.5 Soil bulk density and soil porosity in different artificial forest
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FRPE X515 B0 A W 5 LI E N 12 148
B, Horh AHP JF 5 09 — S0HE K 906 25 5 0 e — Bk 2
SR £ TR - o - e AR A L RS N HE 2 T 5 e AL
Fihw, 5 EWMHR 4R —2, #id AHP 5 EWM
R TR, £5 48 AR A 43 ) Dy SR 2,11 005 & Bl
07 10.29%; e R¥FF KB 5 4.99%; A& & 4

11.48% sl KPEE B 5 5.01 %, A HE 1H16.89% ., +
BERALBRE 5 9.47 %, HIEBAAFLBE 5 4.76 %, -1
JEBEALBE 7 17.68% , R M AFEAK S S 8.12%,
TIEBAERACR G 4.32%, + 5 H AR K 15.18%.,
M 4 FroR  NPEAT 25 1 E A% MR 28 bk 77 7K T8 G
T =i R N1 S B @, 78 2 8 o NP B € O NS Y
FOMREE B T TR S AR T K R R
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Table 4 Evaluation of water conservation in different artificial forest
Moy R 3 a VMR 8 a VM AR AR VAVEN B bk 7 IR 28 bR
JE ¥ /mm 0.138 0.193 0.468 0.345 0.447
ERHE/(ts hm ) 0.147 0.585 0.587 1.114 1.402
W ARFFAKE/(t« hm™?) 0.083 0.333 0.470 0.934 1.424
ARFEER/(te hm™?) 0.160 0.646 0.909 1.813 2.766
BAPER/(t- hm ) 0.096 0.353 1.010 0.519 1.548
TIHEAE/ (g em™) 0.273 0.289 0.268 0.283 0.266
AL R % 3.000 2.389 3.095 2.925 3.115
TIEEEABE % 1.358 1.120 1.379 1.383 1.450
TIEIEEELLBEE/ % 0.561 0.302 0.657 0.327 0.434
R FEEK R % 1.520 1.184 1.661 1.477 1.673
TIEEFEREKE/ % 0.774 0.587 0.784 0.739 0.822
TR/ % 0.730 0.445 0.688 0.473 0.765
KRR L7 G 1851 8.842 8.427 11.976 12.331 16.112
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4.1 &

411 AEF KA A STV BEAS [F T AR A
HEYRE SERBEA 2R, EENT 6.56~22.2 mm,
EREANT 1.44~13.62 t/hm*, Hh MR 52 k¥
KT AL X JE T IR 3C Ak B 2 0 Fh & SRS T, g
% 7553 ) FH A IR 858 45 o D FE A Aol ] 1) A EC AR 4 A
R PRI 3 AR e AR s L bR b A R A s
(35 B 5 DR R AR R At AR A, X 5 T AR
FEVDBEIX BT 45 AR . VR W2 B Re R B
¥ MR 38 PR > A W i bk > A 7 W Gl bR > 3 a VD M0 4
=>8 a VML, LU HIR 28 MK T B i o 3K 5 AN [R) AR el
WiVEYI I B WoKEE N BB SRR 256 X,
I KRR B8 1 e 8 S WA Vi 0 J2 0 F5 K08 1 w52 T
SRR W R R KR S H TR 2R M LR,
X5 Sato! [ HF T A5 — 3. Fe KFFKEE T R
N A IR S8 AR > 85 F W Ak > B AR > 3 v M Ak >
8 aVb MK, £ BRAFEAFE 2 1.36 ~2.04 L K. 4K
HE M 140%~200% . iX 5 Kim"™ Jr 4l 71 0 & i 4
T F KA K TR O 3L T E R 11690 ~ 220 %,
Zagyvai-Kiss'"" Frtf 58 4 75 9 e K F5 K IR A4 0 T &
[ 200 % ~210 Y% AHIE . 31X 2 B fe KEF KB ) 22 iy
Hi V& 9 T 5 e ] 5 R SR KRR K AR A BT
JoH 1 ET 43 b S T R OR B30 A AR X bR R K R
HEAT BOAG B . 2 MR P 2 i 2 5 R 0 i 2 I B R
FKBR 5 TR 4 A RLME X R, b Ko 2 i
f£2.09~2.67 L FEK 20 HHERB 210% ~270% , )
IrEJAAEAE 1.12~1.88 L K&K, 255 H B H 1 110 %
~190% RO IZ e KAFFKRE W KT )2 . x5

K ET BTSSR AR AT, 5 AR 80 R AL R RE R
T 32 I R A 1l WK L B K DA RS T 4 i 2 A T 4
fiff fi 25 S 05 LN . A IS IR AT R U2 B O R R R K i
SRR y =alns +b MEER.R? HRT
0.945 5, MK # R 52 B [ R vy =ax " & R AL
KRR HRTF 0.933 7. X H Y SR 5K
AR AR . X R R A T AR AR SR
AT K G A A P54 6 20 A TR ol 3 A I 0T, K
PR R BOW K R R B A A P 4 ] 34 2
Yy I3 A 440 1] K A3 A D B AL T 3 BT TR S A R
ATK ) B R K R R

4.1.2 IR BEKIAAE BR SR SR N RS WA T AR
R RS L RN R L S A B A AR AL E
Mo+ g 2 5. o R ML B 3 a WAk
A Bt R R RGN, 5 MR R AR RN b
FHEa X 5 BRI R ES e A . 4 AR o 1 4
TURIRE K F6 B AT REKR 5 AL B B £ VR 3 i JE A
TR b - R R R K i A 504.47 ~
657.86 t/hm” [H], LA 47 Ml 1R 5 AR E 77 Fe 9, 3% 7] AE
TR S AR AN [ A% b AR 3= 7E Bl R 25 [ 43 A7 TR 8 A T
Z5 L EMARGFMARKYG R T RSP, M KT
FHEREKRE ST BR 8 a VD MIAR AL . 45 B i ] + 4 AL
BIESEEARELER AR E B ELRE LR D
F(p<<0.05), I N i FIMM > HHITR A>3 a
IR AWK =>8 a VP HIAR, 3 R BN TR N T4k £
B R K SR8 0 22 S AN B L L S L B K M I
WK RE SR ANE T 22 5% .

4.1.3 NI #AKRRE I AFN M HEWZE
AT 5 B WA AR 25 6 61T 256 WAL, X 45 Ak
Hb AR 7 0 7K U5 R 5 RE AT SR A VM o RS
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UMb, 31X 32 B2 52 B A AR RKOR S 5 R R 8
S, A IR SRR K IR 5 RE ) B T Al AR Ay
31X ¢ WA 2R B 40T 52 19 AR 2 BB % BT 4 b 37 47 7K U
TR X5 XN S 5 AR TR ARk N TR AT 5
ZIEHATIRA N THEET .
4.2 H &

38 3 X AT S VDN UMK U TR 3R g T iR AT
G, 45 F 3R WA W0 TR S PROK IR TR 57 BE 0 B v T At
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AR5 R
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