Ak H2l AR AR K ZZER (B AB2EO Vol. 45 No. 2
2017 4 2 H Journal of Northwest A&F University(Nat. Sci. Ed.) Feb. 2017
R 28 Y RS [E]  2016-12-26 11.:04 DOI:10. 13207/j. cnki. jnwafu. 2017. 02. 014

) 2% B b ik < hetp s //www. enki. net/kems/detail /61, 1390. S. 20161226, 1104, 028, html
AR LT ERKEEZ DT KM R

Ry RPN TS R 5 PN Pt

CASET FA DM B2 BT B » A 5¢ vt I AT 4F 010019)

[ ZE] [T 50N RIS LA AR 3% 3 K P 58 09 225 5 . O £ 8 Ak 2 K U5 TR 3% B8 ) RN O &g ot T
MO EER BT BG A . KO3k DAPN S8t o 0 T 4 b TR 0 L 385 E R MROMR 3 (R 8K LAY (Armeniaca sibirica (L.)
Lam) AR (CK) LI A + B 15 (Medicago sativa) B (SMD) | 1A 1 32 K 45 (Prunus armeniaca ) #5i3, (SD) | 11 45 +
& F#5 (Pinus sylvestris var. momgolica Lity. ) + R (SZC)) g B 58 X5 G, 38 52 BF H0 W8 F1 32 7K 2k 56, ) 2 44k 9% 40
Y& B A BT A Y& 0 00 Rk BE T 5 AR O AV W K R G ARG R 5 XU B TR A OGO R IEAT AT . (A5 R]T 4%
MO E R 0. 7~2. 84 t/hm® , fl/NBI IR I 1L A + 8 15 = 10 A 488 B> AR A R 1 A IR
Km A+ B AR G3f8 2 > 53 R J2 5 245 MO V8 W0 e KRR 3R B o L0l + B 4 (7. 72 t/hm®) > 1 4y + 4% 7 #4455 (6. 97
t/hm®) >R AR I A AR (4. 53 t/hm®) > A 545 K A (2. 02 t/hm? ), A 80 K R I & + 5 78 (217, 87%) > 1 & +
R+ 55214, 3200) > WA IR B Kt A7 (197. 76 20) > K AR LA R (181, 60 20) 5 1 & R K KTk 4 2 W1 Al % 0 2%
JKGHR 5 KT B[R] A7 5 0 BCR B R o K458 ] 4 PRI 1L A AR MR 5 Wi de K e 22 S 0 o, ol s + B 4%
LA A R+ R A RO S R I K P e B AE .

[RBEWRT 1L HE AR AV W) 5 Rk e ok

[MESH%XS] S715.3,8715.7 [xHtirEE] A [XEHS] 1671-9387(2017)02-0096-07

Water-holding capacity of litters in different
Armeniaca sibirica (L.) Lam shrub forests

YANG Rong, YANG Hongwei, LIU Liying, WU Xiuhua,
GUO Yongsheng, LIU Qingquan

(Inner Mongolia Academy of Forestry . Hohhot, Inner Mongolia 010019 ,China)

Abstract: [Objective] The differences in water conservation ability of litter layers of different Arme-
niaca sibirica (L.) Lam shrub forests were compared to provide scientific basis for raising water conserva-
tion ability of forest and configuring stand structure. [Method) Four different Armeniaca sibirica (1.)
Lam shrub forests,including Armeniaca sibirica (1..) Lam (CK).,Armeniaca sibirica (.. ) Lam-+Medica-
go sativa (SM), Prunus armeniaca (SD),and Armeniaca sibirica (l..) Lam-+ Pinus sylvestris var. mo-
mgolica Litv. +grass (SZC) ,were investigated and studied to explore the litter amount, hydrological char-
acteristics of litter layer,and the relations between water-holding capacity, water loss rate and air-drying
time of litters using field survey and soaking extraction in Chifeng, Inner Mongolia. [Result] Among all
types of litters,total litter amount ranged from 0. 7—2, 84 t/hm’,with a decreasing order of SM>SZC>
CK>SD. The contents decomposed layer were larger than that of non-decomposed layer. The maximum

water-holding volumes of different forests litters were in the order of SM (7. 72 t/hm*) > SZC (6. 97
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t/hm?*)>CK (4. 53 t/hm?)>SD (2. 02 t/hm?®),and the effective water holding rates were in the order of
SM (217.87%)>SZC (214.32%)>SD (197.76%)>CK (181. 60%). Soak and dry experiments demon-

strated that water loss rate and drying time had remarkable logarithmic correlation. [ Conclusion) The

differences among these four Armeniaca sibirica (1..) Lam shrub forests were significant. SM and SZC

were the best two among the four types.

Key words: Armeniaca sibirica (L.) Lam shrub forest;litter; water capacity characteristics
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Table 1 Information of the 4 types of Armeniaca sibirica (1..) Lam shrub forests
] e b W34l 42 -S4 s/
o /4 &’E/,Z Wit /m B 1l F Jiﬂl&/cm F JW.? cm
5 . (Fk « hm—2) . Average Average
Type Stand age . Altitude Aspect . .
Density diameter tree height
CK 32 1 800~2 100 1 084 . I 6.2 175. 2
Sunny slope
i
SM 12 2222 1032 . HIK 3.5 155.9
Cloudy slope
120 s 4 CR i A9 5
SD 12(Armeniaca sibirica (L..)Lam), 1667 1037 . 4.7 228.3
. Cloudy slope
4(Prunus armeniaca)
3. 7¢I 134. 91 75
A. sibirica) A. sibirica)
S7C 121U Armeniaca sibirica (L.) Lam, 1667 12292 9 4 7.9 By 267.3 FETHy
FaFHS Pinus sylvestris var. momgolica Litv.) Cloudy slope Pinus Pinus

sylvestris var. sylvestris var.

momgolica Litv.) momgolica Litv.)




98 P JE AR MBI A2 4R (A SRR 2 B

5 45 &

2 WFITE
2.1 RTHEVYRERERENE

TEREFE XY 4 Fol bk 43 850 XCFE N 45 % B 4 A
I mX1m WEEEI /N7 R 5
J1 BB A T LA O B R T N R A T AR 43 FH AN
BRI A 2R B . R 0 i )2 CAO 2 Ji il 5
ol A V5 ) €0 R SR G L I WD S 43 BRED L 1 )2 (AOO
AR R IR R R M R B2 2 2
HEATWCEE R J5 6 A E b i 1 A 4% , 10 Bk L fef R o
K AR RE A RS0 56 AE 4 KU icE 10 d
DA b 5 T B i BB S A S G 9 ) KT
e T 85 CAMTHET 8 h JR AR ik, 5
o7 ThI AR o RS LR
2.2 HWEYRXEFKEMEKENNE
2.2.1 MEWEHAKE HEARBENE. &
JEK AR I WL T IR RR T IR A 1A R R AN W R
R IR AT 20 g B 3 AN LA TR
It 19 8 e W 4, TR A A I 0 ek N ASE T
JEAT T K R 75 3 b KT = TR R4S VS 1 e
Mi V& W 7043 WK 24 h SR 5 FR B 5 L B R A 75 90 1 o
Kk,
2.2.2 MEWHFRESH RAZENEMENE.
BRiRK 24 h KGR I ARIR R S L 2 %A R Y A
PR S B ARV HE - 1,2.4,8,12 F1 24 h B A9IE
Juit . MY PR K BE J1 F R K B SR AE R K B R
/N 1 B LR K BE T B

2.3 BIESH

X H SPSS 13. 0 & i %4 Fl Microsoft Excel
2007 XPHCHE AT R 5 0 A . WIS B AR FRKOR
(Ro» Y0« #5¢ KA K R (Rhps Y0) A 88 F5 K R
(R, %) It KRR (R, ) #l 2 K @ 3R (V,
g/ (kg « WO MTTFF AR N,

Ry =(G,—G,) /Gy X100% ;

Rh e = (G, — Gy /Gy X 100% 5

R, =0.85Rh,..—Ry;

R =Goi1/Ga's

V=(G,—G,.1)/(G,* AD),
K : Ry Rhs Ry R 53 5 0 Hili 5 W0 H AR K 5
(0 R RFEAKF ) AR 0 M RIRR
b Go NGy <G 53 0 R A 3 0 F SRR T 8 o 5 LA
YR R RR K 24 h JF i (@) .V WA
By e KR Z (g/ (kg « W)L G, F Gy 43 31 AL V& W
B ] 2 B+ 1 B BT EE () Ar R A T W i
J& < 7K s E] [E) B . 0. 85 AT A2 E 2k

3 HER 50

3.1 ARMSLEEAMEENHNERE

AACH P A 2K 2B OIR B A U AL O
figp R AR BRAE R LR Al 7 W B Ak 4 7K 2R 1 4 25
AN R P E E R TR W0 R R (CURR B B R
IS O 2 NIt N R N T TR NN T 27
(8 B BRI A AR IR 2 R,

x2 TRAMKDUEERAREEYHNERE

Table 2 Litter accumulation amounts in different Armeniaca sibirica (L.) Lam shrub forests
Ko )2 (AO ) SHRZE (AOO J2)

Non-decomposed layer(AO layer) Decomposed layer(AOO layer) BERE/
Moy T = A S g 2 (t+hm 2)

HYE R/ HivE W &AL/
Type u(t . hj,z‘;ﬁ iﬁﬁﬁthﬁ‘]/% u(t . hifziﬁ iﬁﬁﬁﬂﬁm/{% Total accumulation

Litter accumulation Lomposl}lon Litter accumulation (,omposl}lon amount
proportion proportion
amount amount

CK 0.54 b 26.09 1.53 ab 73.91 2.07
SM 0. 87 ab 30.63 1.97 a 69. 37 2.84
SD 0.25 ¢ 34.08 0.49 b 65.92 0.74
SZC 1.32 a 61.11 0. 84 ab 38. 89 2.16

T R GBI E AR A NS SR OR 22 5235 P=52 I B KT,

Note: Different small letters indicate significant difference at the P=5% level.

Hi 8 2 W], 45 AR Al 35 0 Y AR AR TR R
25, HEYRERELILE +EHHE SM)EA N
BRIk 2. 84 t/hm”, Fo Rk O 1l Ay + 4% 7 4% + K
(SZC) A5 2 KK 1l 75 Ak (CKO B, 43 51K 2. 16
2,07 t/hm® , T LA 85 4 K s A (SD) 8 XA V% 4

&R/ LA 0.74 ¢/hm*, SD A& Y &
B A X /0N 2 PR O e O A TR 50 Mt
HAEMEAT TR BABR & M R R W R B 3 . S
85T Al 9 W R 23 Ak )2 RN 23 A 2 BT o EE A9 AS R AR
Al . Br SZC KL :L8 R 7 i J= (AO J2) > 7 i 2
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Table 3 Comparison of water holding capacity of different Armeniaca sibirica (1..) Lam shrub forests

B RFFKE/(te hm™?) e KFFKER/ % KR %

o Maximum water-holding volume Maximum water-holding rate Effective water-holding rate
Type AO J2 AOO 2 AL AO J2 AOOJZ  JIACF ¥ AO J2 AOO R At

AO layer AOO layer Total AO layer AOO layer Average AO layer AOO layer Average
CK 1.17 3. 36 4.53 242.45 214.02 228.23 191.72 171. 48 181. 60
SM 2.52 5.20 7.72 287.37 263.23 275. 30 227. 21 208.52 217.87
SD 0.72 1. 30 2.02 287.45 262.78 275.12 188. 68 206. 84 197.76
SzZC 1. 81 5.15 6.96 269.92 302. 33 286.13 213. 34 215. 30 214. 32

Hili v ) 1) 45 7K fig 91 — i T W I e KR OK
R AKFEKEFR R R R A EYIRK 24 h
JEWIRE K e KEF K, W3 3 AT LA, B b
FE 4 R B R R K BRI R B R - SM(7. 72
t/hm?)>SZC(6. 96 t/hm?) >CK (4. 53 t/hm?) >
SD(2.02 t/hm*), 4R EW, m KEKESHE
AR KOCHR AT A I 1 3 B K b
HoAR R K & K R K R A B R, ]
I X LR bR S5 Ak 9 9 03 ik 2 CA OO J2) I fe K
Bk BB R T ROMIZECAO 2. 4 Fhil 25 3 A
Oy VR W) e KRR K ARG 228, 2376 ~286. 13 %,
Horpr SZC B0 Jie K A7 K R d i X R4 CKOARE =
RREIK BRI, B SZC R, AR 1Y i
KFFKF LK )2 (AO B =>4 )2 (AOO
). [F—fAM o R KRk RS R KEEKER
AN T A A 3R R Oy B KR KR R /N ik 5 A
YR B (0 A R 25 R AT 6P, SD R VR
1) 7 U /N A R KRR KR B X AT e R
Kt A5 R R 5 K R R A R A A 5 W R K

9re

e RFRF K RO — JBHURE S R A V5 49y )2 H5 K Ak
RE DL 25 » AN BB S WAt 5 490 % Ik T 1) 552 s AR 1
BT PR Ry R R R R R T IR IR K 24 h
Je DN RE S50 AE H AR AR Akt e b — A
o BB I ) 1) 32K 260 v B v 0 )2 i
K —FB o AR E L — B W s fLBR AR PR A B F

MR AR VR R AR . YRR A
F] 20~30 mm LG A1 W R A B 28 AL K HAR V5 )
2 S BRRE K SR R e KFF KRG 85 % 2247,
DL TE SR 5500 T o A 08 0 B KK i 0 AN 55 T 3L
XoF R TR AT BRI & . BT DL FH IR R R K SRR A
i V5 W) 236 AT B T2 BE 0 45 T BB LB . R
il 1 Sz ke JHL X 8 R 0 S PR ROR L i — A
BUREACRAG AR VE W E XTI A SE PR B it 3R 3
S5 B R A4 R SR 1L A RE R MRS VR 0 A RRE
KB K SM>SZC>SD>CK, R4 SZC (1 &
KRR R I K AR AT R KR T SM L X 2
IR DR Ry T A 0 1 A A T B

N H SPSS 13. 0 B4 X A 75 1 % B I K FE
K e KRR K IR R A RLRF K K B 4T Pear-
son MM G5 R W2 4, & 4 aT A, e KRERK
HEENE RRFKRSRIBIL BRFKESH
R K BRI TE 0,01 ZK S UMD |-t 35 40 5% , 38 WA A
EYE R e HAE KA 1 AN IRk R
50 RURE K 6 5 3 A G T At A% 48 b =2 R 3 AN A
LR P
3.3 AEAMSLEERKRHZHIFKER

W H AR K 24 h(Z 50 Y #832 i
24 h J5 H K Gk B4R AN 4 BRI G HE A K B ok
5 W K L T AR HE A 5 9 WK B 1 B KN
BRI G 95 W 4F K B 0 B FLTE 38 43 WK
ARAETT S 2245 1k HE K S5 Al 7 P A R B B 8 K B Y



100 P JE AR MBI A2 4R (A SRR 2 B o545 %

REST. PRLL.EFHRA 24 h RUWHEW TS0 AR L A BE A MRA 5 49y 194 2% 703k 3 7 ] — i ]
JK SR PR OB AR VD L o i ) B K A AN AR TR CIET 1D o {EL R I ) S A A AR
K A RS L DL OROK B BRSNS EO IR

R4 ARLUEERAMKEZY EHEROEXES

Table 4 Correlation analysis of each index among different Armeniaca sibirica (1..) Lam shrub forests

=Rl Fe K AREK B e RFFRE % 3 H AR E
i H Accfrn/t\llf:;rion Maximum Maximum Moisture Effective
Ttem Amount water-holding water-holding absorption water-holding
amo volume rate ratio rate
Z & Accumulation amounts 1 0.953* * 0. 006 0. 007 0.082
% KK B Maximum water-holding volume 1 0.279 0. 280 0. 290
i KFF/KF Maximum water-holding rate 1 1.000* * 0.838" *
2 #% . Moisture absorption ratio 1 0.836*
A %3 K % Effective water-holding rate 1
TR % % FERTE 0. 01 ACE COUID | AR 5
Note: * * indicates significant correlation at the 0. 01 level (bilateral).
190 230
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Fig. 1 Relationship between dehydrating rate and drying time of different layers
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Table 5

Regression equations between dehydrating rate and drying time of

different Armeniaca sibirica (L. )Lam shrub forests

AO JZ AO layer

AOO )2 AOO layer

N

Type [A] 3 757 ¢ Regression equation [A] I3 75 F# Regression equation R?
CK Y=—47.72 In x+187.37 0.939 4 Y=—47.37 In x+189. 19 0.987 1
SM Y=—42.79 In x+174. 29 0.880 7 Y=—54.72 In x+206. 49 0.9859
SD Y=—34.20 In x+162.01 0.836 5 Y=—45.23 In x+201.48 0.801 3
SZC Y=—34.01 In x+151. 87 0.923 9 Y=—24.10 In x+120. 41 0.892 2
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