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£f LI, AW ST e PN B AL B B 18 /)N I
4 T L TR AE W) HE I A BTN 2, X A Y ) AR S
JKBETT - SBeMy BEAE R - B LB AT E L R ]
T A3 o L ) v AR e 0 JE R R R K RE T it
frE mELr G it o, WIeh LK BE 1 5 A HLaR Y
KA, Mz X AP S PR S A 22 2 RE 1 4 40 16 78 B
TR S H.

1 MR5FEE

L1 FAREXER  HFFE XA T B 4w e RS
Al e & B 78 /N i (106°047557~106°0915"E,

0 50 100 150 km

35°54'12"~35°58'33"N, L& 1), MGk 1975~2 615 m,
J& 2 R TR U, Z24F K & 457.9 mm
(1957—2018 4F)MI(EZE P fE 6—9 A ), TR
VIR 10 3. AE AR DL AR . BEMAE B . R AR
OO 2, Horh TR LA IV i # (Larix principis-
rupprechtii) . [1HE (Betula platyphylla) 55 7 3, HE L
N T ¥ Bl (Hippophae rhamnoides) #1 K 8% F& & T
(Ostryopsis davidiana) %5, FAFHY) F A 55
(Stipa capillata) . 51 M5 H( Carex lancifolia) . FEAE S

St ¥ (Pedicularis spicata) F1 8k ¥ % (Artemisa vestita)
A1)

35°58'55"

35°56'53" 35°57'54"

35°55'52"

\35°54'51"

35°53'50"

B
TR
L /m
— 2615 [ —]
-I 1973 0 051 2 3 km

106°05'00” 106°06'00” 106°07'00" 106°08"00” 106°09'00"

1 ARRXUE

1.2 MG E  20194F 5 H, 7EFFST X N kB B AL
MM AR S N AR FIHE TR VN T
DA SR B b 55 4 oA Bl 28 TSR I SE 6 52, 43 #E R
A WS PR 4 B 20 mx20 m B9 REHE, L 1.

1.3 MREE

131 #EMERZTAFRERN T WL
B R 3N, W AR BEALAG BT AU 1 mx]
m 1 3 AS/NEETT . FE/NEETT N, B T R BR AR Y,
SR 5 AR RO 22 Al % 10 58 B, B Al % 0 2 A I B 4%
h, 85 B I SC UG 5, 7E 85°C N ML T &, 114
BAETT RV B R B3 N RE T RO 4, AR

TN MR Vi W 1) B JEE T B

IS W HF K BE 1R FHIZ K B0 5 , B BE+ I A A
W RN e MAS N, SR 5 A K 43 51112 i 0.25,
0.5.0.75. 1.2, 4. 6,8, 10, 12, 24 h FR T i, #ii5 W
Rk ARG E B WK R KWk FR TR A
R

Wiax = Moy — My, )
M, —M,
Ry = (M. — Mo x 100%, 2)
d
R, =0.85XR,,. —Ry» (3
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F1 HAUBFYHEHBERER
S5 A= JizEs &=l WEHE/m R Mg EE/KE - hm?) PHEE/m PEaem ARMAE/SE
1 AEJLTE IR N TR 2 060 NE 32 975 9.71 12.16 0.63
2 AEJLTE TR N TR 2056 NE 32 1125 9.77 12.46 0.66
3 fi |2 AV NN 2080 NE 32 1250 7.51 10.76 0.70
4 HEAL TR AT AR 2080 NE 32 1900 7.90 9.59 0.82
5 FIRE AT AR 2030 N 24 1250 9.32 11.32 0.89
6 FIHEN TR 2050 N 24 1625 7.44 10.81 0.85
7 FIHE N T AR 2010 N 24 1150 7.71 11.04 0.76
8 FIAE T AR 2047 N 24 1850 8.10 9.90 0.85
9 TN T 2010 NE 21 4700 3.44 6.29 0.74
10 VPR T HEM 2021 NE 21 7 400 4.12 8.00 0.81
11 VPR THEM 2012 NE 21 8 400 2.80 5.59 0.67
12 TN T 2000 NE 21 5714 3.89 7.58 0.71
13 KARFH 2 060 SE — — 0.24 — 0.94
14 KARE 2010 SE — — 0.25 — 0.93
15 KIRE M 2010 SE — — 0.27 — 0.98
16 KIRE 2050 SE — — 0.27 — 0.98
W, =R, X My, D) At
S W R PR FEKCRE (e )5 0, ik o o

YA S E B (- hm )5 Mo, WA W0I2 1 24 h G
i (g) s My A HSTE R T i () 5 Row NG VE ) I
KEFKFE (%) ;5 R, WAGTE A BAEE (%) ; Ry WAl
&Y AR KR (%),

132 LEMEMF A EERABEMNE TELFEH

W BELAR B 3 N RE AT, 43 S 7E 0~10, >10~20, >20~40,

>40~60, >60~80. >80~100 cm FY + &5 i, FHER I I
BRE UK L 7R SR S R AL T A e R
K, SRR KEN e S FLBE | E B LB
B BAE LB S B . AE UL SR b, TT AR 4
[ K R T3 U9 B R A R 1R A/ I A I DU
A A B o = 4 A,
133 HAKARESITFNF E RHAFBEE(EWM)
L35 VE U R W AR T A VR W R 38 2 AR K Dl RE RO
1)iz | min-max #5 £k 77 32 %5 BOHE 2517 A 0 1k
ARF. S HE BR >0 CEOCHE R IR ) B, AR AL A Xl
X;; —min (x;;)

= (5

~ max (x,) - min(x,)’

Yij

bR < 0CK s B /NI ) InF, Hom A 28 5000

~ o max(x;) - x; )
Yij = - .
max (x;;) —min (x;;)

X A o Ak Ak B B S BE 8 B fELBE AT U — f Ab 2,

1 m

Z Yij

i=1

2)H AR A, Ak

Hy==In(m)" > Pn(Py),i=1,Yams j=1Y5n, (8
K4 Pyl 0B, e X Pyin(Py) H 0.
3) W E S AR A . A

1-H,
M=———i=1,Y,m. D)

| > -ty

— LT, A A T RERE AR 0 MR, R %)
REFE AR (ELAE 255 PRAN v I 21 A P T O, B 2z D e
I

N

4)TH AR K T RELE S VT (B TN
E:iM,-xP,-j, (10D

A oy S i A D BEAE b BT X O 1Y) 25 AR B
vy AR A A B R X LB 2 BE 5 RS AE s n O R B
B m NN REREAR B M, 2R i D RERS AR AL AE; Py oA
55 1 DIREFE bR A —fL 18 E SRR IiReLE & 48 4 AR
FAHVE Y E A 52 L R TR 25 5 15K RE
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2 FBREDH

2.1 HEYIBEHKINEES

210 HENFERERE HE2WM, FRKX
4 Fofr B TRYAE ) B T 00 i 7 0 RS B A IR R I RE N TR
(528 cm) | fEALVE IS N T AK(3.63 cm) | VB HR T- 3

(225 em) . RIRFHL(1.69 cm) ; Hi &) E & FLE 1
AL FE S 1.06~7.88 t + hm 2, K/ME I N FAKE N Tk
(7.88 t + hm™) , b y% iHAA A AR (391 t - hm™) | ¥
A THEN(3.01t - hm?) . RERFHI(1.06t - hm™?). FIHE
N TARE B 2 o AR A T A N TR 2.02 4%, S Tb
BN THEINIY 2.62 5, Ry KARFEHLIY 7.43 £i5.

F2 HEEYBEEMEYRKINBIEREITER
ek & JEJ% /em ERH/(t - hm?) RRIRR RRKFERKR/ (- hm?) AREEE R AEEE R hm?)
HALEMFA AN TR 3.63+0.74b 3.91+1.09b 347.50+41.91a 13.58+2.80a 271.97+39.26a 10.63+2.00a
S INIW N 5.28+1.82a 7.88+5.28a 260.79+76.65bc 20.55+12.00a 185.04+63.65b 14.58+8.30a
VPN THEN 2.25+0.63bc 3.01£1.59b 211.37+27.36¢ 6.35+2.61b 160.7029.28b 4.83+2.02b
RIRFEH 1.69+0.27¢ 1.06+0.52b 286.3+56.42b 3.03+1.07b 201.38+39.07b 2.13+0.79b

TE: AT BARZE AN B3, AR5 B 225 B3 (P<0.05).

212 AEYMHFKEEZZRA 4P MAEEY) B A
VE W 1Y) fie KA K R AR AR B 211.37%~347.50%, K
IR R M AE AR P Ry N MK (347.50%) . K SR B b
(286.30%) . 1 HE N T4k (260.79%) . Vb HE A T3 M
(211.37%) . FE ) BE I5 4l 5 ) 0 B KFRRK s T3k 3 A
SN TE B BRI 2~ £, WA 2. AREEE R 2E
R BT A T X R Y SR RO, 4 il A
WA V& WA R R AR R 160.70%~
271.97%, A 82 E R 5 KRR R R I A R 9 25 1k
AL AR R IMKUCH FIFE A TAR(14.58 €+ hm?) |
Al Y& A L T AR (10.63 t - hm?) . 70 A T M

M

<
o
1

S o o ©
(IS RS N N Y,

—e

—e

(=]
—_

K& FF K&/t + hm™2)

0 2 4 6 8 10 12 14 16 18 20 22 24
K [E)/h
LTI AR N TR —e— TR
—o— WA TN —e— KRR

(4.83t-hm?), RIAAFIHI(2.13t - hm™).

213 A EyFKLAE 2075, 4 Fp SR Y
HE V& Al I8 0 19 F5 K & 3 B R K i #R R AR
B 78 AL HLAEE . FETR K 0~2 h, M 75 W 45 K B 2 808,
Fi A AE 0~1 h I Je oy 1 35 5 Bl o 12 7K I [R] (19 4% 252 4
o, HF 7K 38 A R R T I S MK 12 h i, B
AR FE A A AR . FME N TR 7 9 1 £ K
T TE R AR K AR B A T A 3 R AR B
R OR B b 1) HF KPR 2 IR B 22 . i T WK R IR
55 4R B 45 e — NSRRI D, R TR E

e o 9o =
w o o

. -

0 2 4 6 8 1012 14 16 18 20 22 24
BRI [El/h
TEALTE AR N T —o— P TR
—e— WA THEA —e— RAREH

Fh¥EYIRKEZE/(t + hm

B2 #BAEYRESEREMRKE. BKEEMERKEEHENL

XF 4 b R P RG VR P K 5 IR K B TR R AT
BHHALE, WAFEXEOCR O=aln(s,)+b, Hh O, N FF
K, a b R FEL, ¢ R I IA]; A 7% ) W K R
BKBTRHATILG, AR REOCR, KRN Vame ™,
Hor VO R K&, m Fon R B ¢ o B R], W3 3.
22 TEEFRFKINEEDH
221 EEHEMHREFKES HERATH: L1

B EBME R KRBV N VBN THEMA(1.20g - em™) |
KIRFHL (112 g+ em™) . HHFEAN TAR(1.08 g - em™) .
AL TR A T AR (1.06 g + em™), FLFH - J2 8 B2 14
- R R A ARG R R A S LR B I S R
AEJL VR P N T K (56.39%) , 55 HoAthFl 9 26 0 G 1 3%
255 (P>0.05) ; + 3 48 FL B B2 80 fe Kol K AR
M (42.31%), - 3EE B8 FLBRE f K0 R L HE N TR
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F=3 HBEYHEREYEKE. RKEERSZKNENXREGRE
- WidE YK & (Q) SR K BRI (1) ISR R WA PR AR (V) GEOKI A (1) I OEFR
KFEA R KHEA R
EiSal 230 2 VAN I N 0=0.029 2In(z,)+0.474 6 0.8927 V:=0.354 411,06 0.996 3
SEYNEWIN 0=0.012 3In(#,)+0.355 4 0.667 2 V=0.473 4¢,°% 0.998 6
VDR THE M 0=0.005 91n(,)+0.165 4 0.588 9 Vi=0.165, "% 0.995 8
FIR B Hb, 0=0.005 7In(¢,)+0.105 4 0.851 9 V=0.105 1t %% 0.999 3
FT4 HABEYEETIBEMBEHRSEHKEE
ik &S +¥%em  HE(g-em®)  BALERE%  BEIEE%  AETBEIBREY% Sk PKE/mm BERKE/mm
0~10 0.92+0.05Ad 61.70+3.24Aa  38.22+2.77Aa  23.49+3.07Aa 61.70£3.24Ad  38.22+2.77Ab
>10~20 0.97+0.04Bcd  60.36+2.49Aa  40.63+2.00Aa  19.73+1.51Aa 60.3642.49Ad  40.63+2.00Ab
>20 ~ 40 0.99+0.02Bc 59.39+1.12Aab  39.72+1.18Aa  19.67+0.99Aa  118.79+2.24Aa  79.45+237aA
HEJLTEM IS AN TR >40~ 60 1.08+0.04Bb 55.68+1.65Abc  43.60+3.06Aa 12.03+2.62Bb 111.36+3.30Ab  87.31+6.12Aa
>60 ~ 80 1.1120.02Bb  54.27+233Acd  42.75+3.26Aa  11.52£3.89ABb  108.54+4.65Abc  85.49+6.52Aa
>80~100  1.18+0.02ABa  51.57+1.03ABd  40.94+425Aa  10.63+427Bb  103.15+2.06ABc  81.88+8.50Aa
A 1.06 56.39 41.30 15.09 (563.90) (412.97)
0~10 1.01£0.06Abc  59.51+3.48Aa  39.13:4.63Aa  20.38+3.91Aa 59.51+3.48Ab  39.13+4.63Ab
>10~20 1.00+0.06Bc 59.36+2.77Aa  38.85+3.06ABa  20.51+4.38Aa 59.36+2.77Ab  38.85+3.06ABb
>20~40  1.05£0.06BBabc  56.86+3.25ABab  40.09+3.57Aa  16.76+4.36ABa  113.7126.50ABa  80.19+7.14Aa
FIAE TR >40~60  1.05+0.09Babc  55.07+4.68Aab  35.64+1.47Ba 19.43+4.72Aa 110.15£9.35Aa  71.29+2.95Ba
>60 ~ 80 1.14+0.10ABa  52.74+4.74Ab  37.07+4.19Aa  15.67+2.20Aa  105.48£9.48Aa  74.15+8.39Aa
>80~100  1.13+0.08Bab  53.67+3.80Aab  37.11+3.71Aa  16.55+2.85Aa  107.33+7.60Aa  74.23+7.42Aa
FHET) 1.08 55.55 37.78 17.77 (555.54) (377.83)
0~10 1.03+0.11Ac 59.74+4.14Aa  34.47+3.76Aa  25.26+4.14Aa 59.74+3.76Ac  34.47+4.40Ab
>10~20 1.15+0.07Ab 53.1745.75Bb  35.0144.42Ba  18.16+5.75Ab 53.1744.42Bc 35.01+3.45Bb
>20 ~ 40 1.20£0.05Aab  52.77+10.05Bb  39.42+13.49Aa  13.36+5.02Bc 105.54+6.74Ba  78.83+4.15Aa
B THE >40 ~ 60 1.18£0.05Aab  52.47+3.89Abc  39.79+6.12ABa  12.68+1.94Bc 104.94+3.06Aa  79.58+2.34ABa
>60 ~ 80 1.21+0.07Aab  49.35+7.24Abc  38.7247.71Aa  10.64+3.62Bc  98.71£3.85Aab  77.43+3.42Aa
>80 ~ 100 1.30+0.12Aa 46.46£9.66Bc  37.54+7.60Aa 8.92+4.83Bc 92.93+3.80Bb 75.09+4.05Aa
FEECET) 1.20 51.50 38.04 13.46 (515.02) (380.41)
0~10 0.93+0.11Ab 60.08+2.01Aa  38.18+1.02Aa  21.90+2.15Aa 60.0842.01Ac  38.18+1.02Ab
>10~20  1.04+0.14ABab  58.24+4.08ABab 40.29+4.06ABa  17.95£535Aa  58.24+4.08ABc  40.29+4.06ABb
>20 ~ 40 1.04+0.05Bab  57.44+2.04ABab  40.78+3.48Aa  16.67+3.48ABab 114.89+4.07ABa  81.55£6.95Aa
KIRFH >40~60  1.16+0.05ABa  51.76+3.04Abc  45.96+6.45Aa  5.80£6.02Bbc  103.53£6.09Aab  91.92+12.90Aa
>60~80  1.17+0.02ABa  49.43+1.39Ac  42.83+3.55Aa 6.61+3.52B¢ 98.8742.77Ab  85.66+7.10Aa
>80~100  123+0.07ABa  48.20+3.69ABc  42.76+5.90Aa 5.44+2.74Bc 96.39+7.37ABb  85.52+11.80Aa
FH(E) 1.12 53.20 4231 10.89 (532.00) (423.12)

T ARVNG P AR R A PN LR R 2 5 B3, RIS PR A PR A — LR R B2 53 .35 (P<0.05) .

(17.77%), H >40~100 cm & & K TAedvig o s A T
AR TR N THE AR R SR B (P<0.05) . HE K Sk
+ 438 BCFL B BE AR B A AL EE RN BE 1 R AR TR R

L UNEE

4 Tl it 7

LRV 8 O I B B b J2 TR 3

T 5L 0 T AR /0N )RR, A T A R AR R R FRFK
i R B/NHER B AL TE AL (563.90 mm) | I AE A
T Ak (555.54 mm) ., K & &4 (532.00 mm) ., V> Bl
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(515.02 mm). 77 AR MK 4 HE fe KRG 7K i 8 R KT
AR b, HER ARG R AR A R+
BEEERKE B REVNETF KA E L (423.12 mm) |
A8 b v& By N Ak (412.97 mm) . ¥ BE N T 9 A
(380.41 mm) . FI#EAN T AK(377.83 mm).

222 ETHAMNBKRESHKALL LIEEH KA
a9k % 3 A, 1E 0~100 cm + )2, +HEA HLER
JF B U AE YL N 14.14~39.71 g - kg AR HEIE R
K, A LR S E B KRB INHE AL %
AN THA(26.43¢g - kg™') . VP THEIN(24.56g - kg™') .
KIRFH(24.02 ¢ - kg') . FIMEAN T AR(23.89 g - kg™').
A5 AB B S T - A AL 0T A 4 O 2 B B 1 )2 IR
JEE T 38 i R ARG () B, e, IR R ARAE 0~20 em +
2 1 G HLK BT i 43 AR 25 R T >20~100 em 1 )2
(P<0.05), # AFIEL H 7 0~10 cm + )2 09 + 3384 HLAR
JFE B R 3 KT >10~100 em £ )2 (P<0.01).

W A PR T i A A S AR R IERK R I 1Y
ZJAT Pearson M43 HT, 45 KRB, LA WLIK S
BALBRE . BEILE . R RFKEMEERKE R
W IEARSG, 5 % 2 W 5 G (P<0.01).

i I 8 AR o AT - A LR oy B S
Ri 7K A8 J7 0] 19 ¢ & #E 47 40 B, 6 52 ) 3 A BL Kk
i B B b, B R KRR KR
P38 12 R B i K (1.455), Ul B H it + 3 4 HL a0
HBON BB R, ok oy + R R K
i (1.137), 88 8 L BB X+ 88 AL it it o 5K
M T B VR B/ . A HE I KRR K Bl 2 B L B
Xif = A ML HE AT IA) 2 5 ) A N R,
BEILEE . BEFKE. RRFPKE . BLBE
) LB 8 AR R B R T A ) B2 E AR R A, R
X+ A LG BT i B EE Tk RO |
B, W3k S,

60
HEARIE A N AR m RN TR

ol WA wRATE
T Aab
-~
o 40 Aa AbAD
ﬁ Abeagy ¢
30| I Bb AcdAcAb
i Ad
= |
=
£ 20
B
_H

10t

0~10 >10~20 >20~40 >40~60 >60~80 >80~100
T IERE fem

B3 AAEYEEE 0~100cm TEFIKRENS BNE RS

*5 HAEYEEIRANBRRESHRSDRFKENENBEIFER
) , [HESEEEER 54
Az LiSOCHIFIR K £ JERLSIEEES

BD TP CcP MC cc
BD -0.422 0.183 - -0.13 0.07 -0.16 ~0.09
TP 0.599 0.122 -0.09 - 0.01 0.12 0.10
CcP 0.127 1.016 0.39 0.07 - -0.09 0.61
MC 0.575 1.455 -1.25 1.41 -0.13 — 1.06
cc 0.521 1.137 -0.84 0.89 0.68 0.83 -

TE: SOCH AU BT i 734505 BD Iy 1885 5 TP LI SALBREE; CPoA B LB MCoA LIl Rk & CCBE Rk i,

23 HAEMERFKNESEE TN YIS
KUIREREAG Y2 S R Z SRR AR AT
TR FEK DI RERY T N R WA TR, R A6 BE2A 1k
J2 YA A S A A U o IR v 4 F RV (F L) L A

W B R FF KR (F2) 55 9 R L8 22 R AE R PF 0 46 45,
Hr &38R 4 A 1V BME, i3 AL T3 A& F8 A
K. 3% 6 AT, A BRI R 4 87 24 B A AL IR
B F6(0.142) 1 - 4 B B4 Rk i F9(0.142), iX /&



3 1

URSL AR 7 BN R 5 DXL RUAR ) T v 119 4RF K D R S LR - A LA B S 439

A+ SR R K R EEAEH 2. LR R AL
B K 2 HHERALB R K, FEE I ER T A
Sy, BB LR KA S E ER T
I, R 7K 437 A 1 rh ORAF A I [ 7 AT 42 W2 WAL )
L, KR IREE S . S5 A NE S SR IH—1k
TR TS A Y SRR D BE M 28 B IR 45 3L, K
IR R AR L Y iRy N TR (0.330) 1 HE N T AR
(0.303) . KERHHL(0.218) . VPR TP (0.148), £
R T ARREAR, FEHLR 2, NG, B AR A T
i Ak, Lk 7.

x6 ETHBUATEFRKIERIERNE

eS| FFs R gAY &
F1 HvE ) Bl 0.104

T2 F2 Hv& W KA K 0.111
F3 WY R 0.105

F4 T 0.128

F5 e S SUISEINiYE 0.090

L F6 TP B ALEE 0.142
F7 PR 0.088

F8 358 FRUR R FIK & 0.090

F9 T3 BB E K E 0.142

®7 HAREWMEFEFKIETNER

ik &S HivE )z 3R LAV
LB R N TR 0.101 0.230 0.330
EELFNEWN 0.179 0.124 0.303
U UNER LN 0.041 0.107 0.148
KIRFHD 0.000 0.218 0.218
3 itig

30 HBBEMRREEVERIFKED HYBEEM
VR W) U B R AR R PR B AR AL
LRI A= 0 53 i 2 T 0 2E 1 A5 DR 3R 5 ) T A o 2
B AT R W, I MO v R T A
AR, 5 ISR RO 7 A8 L A 2K TR /N T AR bR
RUR RS v 1 & BRI ST 45 R AR S, 77 A X RG22
B KR AR FY e N AR T B 3, IR A
7o, ELHCAR I8 AT BE 50, 5 UMK PN K AR SR A AR RS
2%, WEUIA Dy . WAL, Wik E R RN E R, 5
B W RO KR AR E B SRR KR A
RO AR AR 3 5 BRaE AR 5 1 B 5T 45
2 GRS VE W) R K BR T 2 R AR 2 L
b, b S A VE W) E TR AT G AR ST A5 R W RE TR O A

PRI 1 h DL R K R oy R s, BRI
AR T, Y W A (] . W9 i AT, T LR AR
BN A A iR 7, BiIA K A AR P
32 ABEMBEETIEERKESN MHUBHEHT
Y A 50 e R LU K
TR KR T AR A AR RS2 . & AR ) B VR 1
P8 Y B )2 I R T R, B FLB R S R A
B AR R, 52 IS D A A R — 3. I
B PRI HE N R, FEHLIR 2, TR AR MR/ s FLBR B
TR T AR K, AR Z, BN o KK &
PITR AR M AR A, HE A 27N, T ARk 8RRk B
AFRT 38 2 pR T A 35 K ) e Rt R i - A i, 3
A RE T 85 22 B R AS B e AR - S IR B AT AL, [
IF 45 15 MR 2R 0035 20 A 43 WA T 22 ) Jee 45 ) o, e 141 3R
WL i, ot - RS0, BRAR L 9% B, 3 K e as
B, P2t - HEE A, P A RO - K e .
AW 5T 45 3 R AL AU RS N TR R K BE ) 4 F
FIHEN AR, 54T SCAE R0 fff oy 45 SR — 3, F 25
& FURE N T V& P 5 AR T8 I Fis TR 20, 5%
M G 1 S8 5t Jo 0 - B A, DA T S B0 - R K g
AHXT R 2%,
33 TIEFLEMBKENSELEGNKRNXERE +
AT MURRAE S il b i P22 190 B2 21 B 4, 2 e 4
SEA RN AR 7 B B B IR BT ARBFAY & PR, - HEA HLAR
HEgafLn e, BEARENREMELR, 51
s 5 BE B 7R OC G R, 55 Korkance™ B 5% 45 2 — 2,
XS R OA A 8% N i LB B K, i AR K M R
i - R W U T ) O i 0 o RN R R 3 WA )
bk A Bk . 3R K BE 01 5 A HL R T
AR W TEAE O, 5 1) JU M A P IR 45 A — L
&l F EHOK & 8RS EE AR 2, T
A 3l AR T HE N A Bl Ak, (20T LUE
o FIEAL, KANEA YRR LD, R
A LB BT 5 AR SR DLk ] I 3 ek 5 ) - g
F41, I 52 + e R K B8 1. 3R ML VE S —Fh
JBE 45 1y o, A1 a2 - T AT SR A JE B, DA T A0S T LB
JEE RV FE, T A T A g RE K R B0
4 g

1) 4 b i B AE ) 1E V5 A V& W) 19 & B B 2 AR
h 1.06~7.88 t - hm 2, [ HE A T bk de i, K 2K Bl i
I, MV W B RFFK i L A 8032 & i A8 A [ 43 30l o
3.03~20.55 F1 2.13~14.58 t - hm2, (1 #E A T ARAL &)
JEHEEE R KR B Wik K EAER K 1h N
T B R, K 5 IR KT TR] S R BOE 2R (R2>0.69),
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5K AR T RO & (R>0.99).

2)4 Ffr i YA ) BE T A 8 B9 AR ALY LR
0.92~1.30 g - om”, 3 f KEF/K & | A K 24
Ak 3 43 9 R 515.02~563.90 Fil 377.83~423.12 mm,
AR TE R N bR 38 2 R K BE ) fe i

3)FEK DI RE L5 A 1T R BN/ MK IR S A b I
Py N AR (0.330) . 1 #E N AR (0.303) . KK BE |l
(0.218) , VhH N T-H#EMN(0.148).

4) 4 b B AU A A BE VR 1 38 MILAR T B AR
Fil ok 23.89~26.43 ¢ - kg, + HEH LI T & o By £
I W A 2 B R R AR A AR A R 1 A Pk
5EALBE . BEILEE . R KRR MBS RKE
W E R AR SG, 5 O W3 R OC (P<0.01).
B IR R R K A A A R K B AR S AT L AE R
+ A WL 1 AR 4k
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Water-holding capacity and impact on soil organic carbon of
typical plant communities in semi-arid area in
Liupan mountain, Ningxia

TU Lihui” XIONG Wei?  WANG Yanhui” YU Pengtao”’” HAN Xinsheng®

( 1)Institute of Forest Ecological Environment and Nature Conservation, Chinese Academy of Forestry, 100091, Beijing, China;
2)Institute of Ecological Conservation and Restoration, Chinese Academy of Forestry, 100091, Beijing, China;
3)Institute of Forestry and Grassland Ecology, Ningxia Academy of Agriculture and Forestry Sciences, Ningxia Key Laboratory of Desertification Control

and Soil and Water Conservation, Research Center for Ecological Restoration and Multi-Functional Forestry of Ningxia, 750002, Yinchuan, Ningxia, China)

Abstract Quantitative analysis and evaluation of water-holding and carbon-fixing functions of vegetation
communities have great significance to understand water conservation and carbon sequestration of desert vegetation
communities. Four typical plant communities (Larix principis-rupprechtii, Betula platyphylla, Hippophae rhamnoides
and grassland) in the Diediegou small watershed of semi-arid area in Liupan mountains, Ningxia, China were studied
in this work. Field measurement and quantitative comparison of water-holding and carbon-fixing functions of litter
layer and soil layer were conducted. Water-holding capacity of litter layer and soil layer of plant communities was
analyzed by entropy weight method (EWM). The relationship between soil organic carbon content and holding water
capacity was analyzed by path analysis. Maximum water holding capacity of litter layer of these 4 plant communities
was found to range from 3.03 to 20.55 t - hm?, effective storage capacity range from 2.13 to 14.58 t - hm; the largest
was found with Betula platyphylla, being 1.4, 3.0 and 6.8 times of Larix principis-rupprechtii, Hippophae rhamnoides
and grassland, respectively. In the 0-100 cm soil layer of these plant communities, maximum water holding capacity
was found to range from 515.0 to 563.9 mm, capillary water holding capacity range from 377.8 to 423.1 mm, with
Larix principis-rupprechtii showing the best soil water retention. Mean organic carbon content of 0-100 cm soil layer
of these 4 plant communities ranged from 23.89 to 26.43 g - kg', the highest was found with Larix principis-
rupprechtii, the lowest Betula platyphylla. Soil organic carbon content was found significantly positively correlated
with soil water retention properties (total porosity, capillary porosity, maximum water holding capacity, capillary
water holding capacity). The comprehensive evaluation results of water-holding and carbon-fixing functions of litter
layer and soil layer of Larix principis-rupprechtii were the highest (0.330), followed by Betula platyphylla (0.303),
grassland (0.218) and Hippophae rhamnoides (0.148). The above data suggest that water-holding and carbon-fixing
functions of litter layer and soil layer of Larix principis-rupprechtii are better than other plant communities, and should
be given priority when site conditions are better. This study will facilitate restoration and multi-functional optimization
management of forest vegetation in semi-arid Liupanshan area.

Keywords litter; soil layers; holding water capacity; soil organic carbon
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