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AU A A0 A KA G RO RO B A I R E 0GR . SRR (1) ARAbhE R
Sy R AR RN A LT AW KA RN SRR S AR B R B B A A B 25 R (P<0.05) BB
T MG A A O R A I R T B AR RT3 1) )+ SRR A AN SR 50 0 A A2 A B 3 25 57 (P<0.05) 5 (2) A1 A 1
FIEA YT AR AT RO & R BN T > T > B30T, - ERR A7 | AR R A BB > 7 >
UG, A AR R A TR (S A A A 5T AN IS 1 - e AN A BR300 TC 1 25 5 (P>0.05) 5 (3) ARl
JEE T K i BRI R A R s > G2 > Bl IR BB L A K Rk LA A A R
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[T T (1 £ I3ERR A 28 K AR A SO A S & i R RS MU 3 > 2R3, R RIS IR T (9 1 AR A 1 49855 43 (R
SRR ) BIAATE 82 25 M (P<0.05) o BFSLAACHE T D7 6P BT A 1 % )2+ SRR IR R 355 40 o0 A AT S35 s, Rk v
AT SRR S SR S RO JEAE ELE A R A . B ST B T N RIS A A AT R R R A S
HEK G R F 395 R AT FER
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Effects of microtopography on germination layer soil factors in Armeniaca

vulgaris Lam. in Daxigou

ZHAI Zhaoyang',QIU Juan',SI Hongzhang” , YANG Xinfeng”, LIU Ligiang" "
1 College of Forestry and Horticulture, Xinjiang Agricultural University, Urumqi 830052, China
2 Forestry Bureau of Huocheng County, Yili 835200, China

Abstract ;. Armeniaca vulgaris Lam. is the dominant constructive species and germplasm resource tree in the Xinjiang wild
fruit forest. In the seedling stage, A. vulgaris seedling roots are mainly distributed in the 0—15c¢m soil layer. To elucidate
the effects of microtopography, such as slop aspect, position, and shape on soil characteristics and nutrient distribution in

the seed germination layer of A. vulgaris, a sample plot (44°26'01.09"—44°26'17.12"N, 80°46'27.49"—80°47'03.26"E.)

was set up in the wild fruit forest in Daxigou, Huocheng County, Yili Prefecture, Xinjiang. The content of soil gravel, pH,
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organic matter and total nitrogen, total phosphorus, total potassium, hydrolytic nitrogen, available phosphorus, and
available potassium in the 0—15 c¢m soil layer were measured, and the relationship between soil factors and topographic
factors were analyzed. The results showed that in the 0—15 cm soil layer: (1) the soil nutrient content in the Northeast
slope was higher, and soil gravel, pH, organic matter, total phosphorus, hydrolyzable nitrogen, and available potassium
were significantly different between the Southeast and South slope ( P<0.05) ; content of soil organic matter, total nitrogen,
available phosphorus, and available potassium in the shady slope were higher than those in the sunny slope, and the soil
characteristics and nutrient distribution in different slopes were significantly different (P<0.05); (2) in different slope
positions, the soil organic matter, total nitrogen, total phosphorus, and available phosphorus all showed moderate slope >
down slope > up slope position. The content of soil gravel, total potassium, and available potassium all showed upward slope
> middle slope > downhill slope position. The content of total potassium, total phosphorus, and available phosphorous were
more homogeneous in the same slope position. There was no significant difference in soil characteristics and soil nutrient
distribution in different slope positions (P>0.05); (3) in different slopes, the content of soil hydrolyzable nitrogen and
available phosphorous were gentle > mid > slow > steep slope, the soil gravel, pH, total nitrogen, hydrolyzable nitrogen,
available phosphorus, and available potassium had significant differences ( P<0.05). The content of soil organic matter,
total nitrogen, hydrolyzable nitrogen, and available phosphorus in steep slopes were all lower than those in other slopes.
However, the content of soil gravels, soil pH, and total potassium were the highest in the steep slopes. So, the content of
soil nutrients in the gentle and moderate slopes were rich, and the steep slopes were more barren. The slope degree has a
significant effect on soil characteristics and nutrient distribution ( P<0.05) ; (4) under different slope shapes, the contents
of gravel, total potassium, hydrolyzable nitrogen, available phosphorus, and available potassium were convex > concave >
linear slope, soil characteristics and nutrients ( except total potassium and available potassium) were significantly different
between different slope shapes (P<0.05). In the wild fruit forest in Daxigou, the topographic factors have a significant
effect on the soil characteristics and nutrient distribution in the germination layer of A. vulgaris. The soil nutrient content in
the Northeast, middle, gentle, and convex slopes are relatively rich, and the soil conditions are suitable for A. vulgaris
germination. These results provided a good base for research on the seed germination, growth, and the monitoring of

environmental factors.

Key Words; Armeniaca vulgaris; germination layer soil ; microtopography; soil nutrients; soil characteristics
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6 1) B A ORI X R DY {47 S A B U2 N R ) 3

HEREF Y (Armeniaca vulgaris Lam. ) & AR A 0 Jr AR i AR i g B SR AR Y Fh 2 — 1
T VR I SR R B AT T o SR HBA , HTIR R AL A DR 1L R IRRR, R TR M A 0 A R S v | T AR R
X3, 437 0 S B SOR FREPSER Y fited 70 ARR LK, BT IR B SRR R DR 2 X B R AR e T
Yo, KB AR B RE I BUZ AR D | 8 22 Bk 55 R 5 9 R 32 3 7 J A e e e, RS AR A
S SRR B A TR L0 LR AR RE ) P R R AE S R R ME A R L, S AY B
BT RS 5 R | T B I T A el e A5 L S A W A S S R S BRI DR 2%, 89 B A A A R B A
PRI A BT A B0 A0 TR AL L B TR 950—1400 m AYRR A BE 1L I AR LA 27 RELE A7 Ak i 5
b AR FEIEIR 1500 m AR R BHSS KK BAS S RE A KO LA O T R BEYE ERCR R 2T R IK I+
BRI AR Y FUEBS RS R T L5 AR R A LE 0—15 em )2 b, HiA 2K 4 4 H 72t e B
AAEAF BRI Z T E R R 0 T Y 3 R A A 2 0 A ) R B A R W ARGE L
W, AR B 5E 0T i O A IR L P VA B SR AR N AN [F TR T 1 - SRR 5 57 43 0 A AT U 43 AT, B A B R
RIS [] 357 3¢ B RN TR Yo M 485 1 2 J22 398 AR 3855 0 B 52 ) | A i 480 DG 1 P A5 S A W i 1) A=A 1 38
IR R ZR W5 B B Al

1 #MREFE

1.1 W XA

BiF 52 DXL TR S B AL BRI EL VG 7, b 44°26701.09"—44°26717.12"N,80°46'27.49"—80°47'03.26"E
J& TR KRB, 4F P2 7°C, RFHARST AR S 5600—5800 MJ/m®, 4F H RIS %L 3150 h, 4F 3K 4
25 500 mm ; B VAR RGN, B SR 1 4 B R T PR RO A 7R IR 900—1500 m AL I AN
(7] 35 1v1) G A B5CEEAT W N 22 5, 2R 30 e BRI P T B Y A 0 A S A U BRUAR U S o A Bl i b . R
75 I AR AR S R G, T AR DL ST A SRR B R B LR Bk 2 (P divaricata ) BFAY (Armeniaca vulgaris) |
HENE IR I A ( Crataegus songorica) FIEFIESE ( Malus sieversii ) 55 , #E AR F 245 2. 4% ( Lonicera japonica) | /)N 5E
( Berberis thunbergii) 7% %% ( Rosa multiflora) 55 , WAL Y) F 2 & R AR ( Gramineae) | JEIE B} ( Labiatae) 2 F}
( Compositae) B+ Leguminosae) .1 FAEFE ( Cruciferae ) FIRKEL ( Cannabinacea ) 55, B A=A FREE 250 A 1
PA—3B Y8, TE I e LA S SCIE P, 43T X e SR + Sy 3 bR AR s e 2
1.2 KRBT

2016 4 10 H FA), 787 OF AL 1 X I L R VG 1 N 30 3 A P SRR WS AR AU 3 R R B R R B 3 By
FE T 3E RYOR B 3 A AT A AR AE AR P A3 BB E 1A 20 mx20 m MRERLSY SLEEE 9 AR,
TERRDFEH N BE S P IEAR 1 1 mx 1 m /R 3 A4, 2645535 27 FET5, H UniStrong G128BD GPS %47, M &
WCSR LR FE MR S S EHIE R BB R I 3 3K, 10 s F YA, FEEA/INE T N $7 IR
TERAE 3 6y 0—15em BYTA4F, H EASERE  SCm e+, IR s R an 3k 1 s
1.3 TIERFIE

e = e 1 R~ W R 31 - 3 E D 728 % N wt = 1 9B ey P R 5 Vo VL i o
kAT et R FH el O R B 5 - SR PR B SR FH H 67 3% 5 33 LB SR P o % T P P S A — B S i o 75 &
AR TR I AL —oIL TG BRI 5 2R FH IR —FH B L LL 6 1500 5 5 481 R T AL SR AR AN A Rl — Kt D'
255 K R PR —4 3012 s A Ok R R S B I S — SR B BIL LU (8325 5 SR R S 1R e P B — K Sk
BV BIHRAREE IR,
1.4 RUBiEL

FRAEAIF 5 X 45 S I IR ) EL AR AT, 45 2SI IR Ffdcn - 43260

(D)7 R (<1200 m)  H3EA7 (1200—1250 m) | B2 (>1250 m)

(2) 35 BE . 24 (<10°) ZErhdt (10—15°) ik (15—25°) BEE(>25°)
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(3) H1m) . BHYE (0—45° 315—360°) , 2 FHI% (45—135°) , PHIK (135—275°) EBAYE (275—315°) .
(4) BT MBS (P<-0.5) , 4 (-0.5<P<0.5) , B (P>0.5) (P AHIBEHTT)

F1 HEMAHER
Table 1 Brief information of study area
i 2= i O
P i s 4k o o s Y
ample Latitude/N Longitude/E Elevation/m ope ope Slope/ (°) Slope shape
number position aspect/ (°)

1 44°26'03.34" 80°46'53.99" 1172.7—1187.6 1% Z<1k 50—55 25—27(BEYY) EE231
2 44°26'10.75" 80°46'47.32" 1206.1—1217.4 i 4t 65—69 5—8( Z&Y%) % 3
3 44°26'01.09" 80°46'50.54" 1272.3—1278.9 = 7Rt 44—48 18—21 (k) i)
4 44°26'08.29" 80°47'03.26" 1154.3—1162.4 i KEF 117—121  11—15( Zhik) HEY
5 44°26'09.09" 80°46'58.62" 1213.5—1221.4 L KE§ 114—119  27—30( BEYY) M 3%
6 44°26'17.12" 80°46'50.98" 1290.2—1297.7 = REF 133—138  37—40( BEYY) HZH
7 44°26'09.88" 80°46'50.78" 1187.4—1199.6 15 Fd 187—199 17—24( H¥%) HEY
8 44°26'14.75" 80°46'51.14" 1237.7—1241.1 h 7 186—191 27—31( BEYE) Wi
9 44°26'09.03" 80°46'27.44" 1336.6—1341.5 = 74 181—190 43—47 (BEYL) M

w BNk, IEJEH 00, IEAR R 90°, IERE Sk 180°, 1IEPE K 270°

1.5 Hdlib s
SRR S Hr I FE T SPSS 19.0 #04F, SRH Excel 2013 PEATHUR B FEFN Origin 7.5 B2 K i G
B0 3 W B A, R8s - X (H £ bR DR 22 (mean+SE)

2 HR55%H

2.1 GHOIE T AR R R AR
211 BIEtRASE

P 2% 2 A HIAS )35 ) 5 AN [R]85 007 R B A5 1 )2 30 3 B 0 25 Sk R WD [ 1) 38 BR A1 5 2 AR
R (36.78%) >FE 3 > A AL, Fe R AH 22 33.1 A%, ARSI R AR A & B S AR A 7E B % 22 7 (P<
0.05) 5 AN[RI3E ] B9 AS [RI3A67 b A SRR A 3 s 37 (33.28% ) ST > N3, B RAHZE 3.2 1%, & A7 AE
WEXEF(P<0.05) ,hhi S B3  FHA TR %25

R2 TRE RPN BT LE T IEERFHER R0

Table 2 Effect of different slope aspect and slope positions on the germination layer soil characteristics in the A. vulgaris

Ba| Aspect of slope Y37 Positions of slope

EELAY

Index b TR e BT T FHkf
Northeast Southeast South Up slope Mild slope Down slope
T HEER A i Soil gravel content/% 1.11£1.13b  36.78+20.73a  30.22+9.82a  33.28+25.47a 24.60+17.95ab 10.23+7.91b
+ HEFRHHAA Soil pH value 7.10+0.19b 7.30+0.17a 7.37+0.10a 7.30+0.19a 7.20+0.23a 7.30+0.12a
T HEE LI Soil organic matter/ (g/kg) 113.67+16.04a 101.20+44.83ab  78.86+5.01b  84.73+39.61a 112.33+28.10a 96.67+14.49a

AR BB ARAEDR2E ; [FIAT AN R 7 RER 7R b BE ) 22 57 {5 ( P<0.05)

1 W1 AN RI35 1] F9 ) 35 7 P9 B4 i 2= SR A 2 B AR AR RS . AN RT3 )37 1) SRR A 55
AR LR 5 AN I3 [ AR — B, SR AR (61.03% ) >FA I > AR b, e KA 22 58.5% , = & Wk A1 & & Z [ A7 7E
RFIEF (P<0.05) ; AR ) Frage o7 9 LSRR 5 BN B (37% ) > AR 35> AR U, oK 22 46.25 15, R
P ROC 3 22 5 (P>0.05) (HIX 5 AR AU AE .38 22 57 (P<0.05) 5 AN A1 1) B 307 () 3k A 75
IR R (17.33% ) >R F PSR ALY, e RARZE 17.3% , =& Z (M X AE .35 22 57 (P<0.05)

7 3 GO AT U RIS 55 AN [F]E O B A 11 )2 09 e R A 2 B B RRAE A ()38 ) - SRR A 5
{EIH 0.8%—34.08% , A BEN > 28 F 3> i > B3 o A 22 S 0K BESS R A 5 SR R 10 42.6 1%, 2%
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rhd PRI BESE S R AE B E 22 5 (P<0.05) s ANEBIE A 305k A & B (H N 48.1%—86.5% , , %=1
IS T 3 > 23, A3 AR BE FOPRIETR 2288 K, 43 )0 33.34 1 25.71, i IE B R 4.9, & 80L™
TESE 3 S it 2 7 B /N T BB MMIE S, B S5 B MBS 2 B 7 B 22 5 (P<
0.05) .

£3I TREEMFEHENFEHLE T IEERFHER R0

Table 3 Effect of different slope and slope shape on the germination layer soil characteristics in the A. vulgaris

Y% slope YIE Slope shape
EfLAY - - . . , .
. ey ol e bk BN LEZ A
Gentle slope  Moderate slope  Middle slope Steep slope Linear slope Concave slope Convex slope

S 7T 7 AL
:tf%EJ:E o 0.80+0.4a 13.33£1.5b 9.91+8.1ab 34.08+£20.3b  48.10+£33.3a  52.46+25.7a 86.50+4.9b
Soil gravel content /%

FE AR
ii%ﬁ&ﬁlﬁﬁ 6.90+0.10b 7.20+0.10a 7.25+0.19b 7.34+0.14ab 7.35+0.14a 7.16+0.23b 7.05+0.10b
Soil pH value
TIEAHLT
Soil organic matter/ 104.00+1.0a 110.00£1.0a  106.50+31.2a 90.48+35.2a 83.90+£26.1b  112.33+28.0a  126.00+9.8a
(g/kg)

BRI AR ER 22 ; R T AN R 7R3 7R b B ) 22 57 .3 (P<0.05)

2.1.2  HIEMRE

P % 2 O HIAS [) 395 ) 5 AN [) 35 057 1) B 25 1 2 1 3R R (A AR R AIE o AN [T 38 1 = 398 18 Bl (A8 R i
FESR 7.1—7.37 MRUCHEE S R B> AR AU, R 3 B S AR AU 3 25 R (P<0.05) s TEAS R Aor
b, FIERRAEAE S 7.2—7.3, b3 = T3> T, A AL Z MR 1 3 25 5 (P>0.05)

P L 1 R JHIAS [ 355 1 4 () 395 7 %) S8 85 ) ) - SRR A A8 AR AIE o AN TR 38 o) B9 395 057 4 SJ8 R i 1 2%
IEFR 7.1—7.5, ZR B3> 3> AR AUk, =38 Z RV AAAE il 25 25 57 (P <0.05) 5 AN [RI3BE ] 14 h3g o7 -+ 38 1R ik
B2 6.9—7.4 B> R BB R A, = F Z R AAAE 3 25 5 (P<0.05) 5 AN [R) 3 1] (1 347 - 398 1R B 1 AR
IE I 7.2—7.4 3> RIS S AR, =& Z [0 i 3 22 5% (P>0.05) .

FH e 3 AT HIAN [ 39 RIA [ 35 T2 S 405 1 )22 ) - SRR A AR AR AR AIE . FE S TRISE 3R (5 A5 1L 75 [
F& 7.1—7.5, FLHEA I B AR RN, A BEYE > iy > 8 vh B > G2 b, G ke B RIBE Y B 5 B vh AR A D 2
5 (P<0.05) , HARIRI3 B 2 (8] JC &8 35 25 52 TR R RISIE | - SRR (AR b5 BBl J2: 7.05—7.35, & B 2R 3
>IMUE S > MR IR MRS 5 BRI A B35 25 7 (P<0.05) .

213 HEAVUESE

P2 2 WS [ 305 ) FUAS [ 35 457 BF A5 1 )23 1) 98 WL 5 s AR AR AIE . AE AR ), -8R HLI &
Wil 394 1) 71 BE B TN, ARSI (113.67 g/ke) SARmE > P 3, AL 5 e AH 2% 44.14% (A2 T B & 2%
S (P>0.05) , FIRMH SAEIBAFAE B FE X R (P<0.05) s FEARFBAL, 3G WL &= b ifr (112.33 g/
kg) > N> FIAT, i 5 ESAAH2E 32.57% , =# Z A B # 257 (P>0.05) ,

P L 1 ] AN [ 395 o) (R85 467 %) 7 A5 1 O 2% 3 ML & SR AR R AE . SR ) 9 37, 98 WL &
HRARIYE (135 g/kg) SEIMSRETHE, e KAHZE 196.6% , = Z [0 AL B 352 5 (P<0.05) ; A3 6] i rh
e R A, A ARSI R AR M > AR AU > R B, 3 (7 AN TR 3 ) e KA 22 740 119% , T A f KA
25 41.02% , W37 (AN [R]35% ) 22 ] 4477 i 3 22 57 (P<0.05) H A HLBTTE i 007 — AR ma 3 35 i die KO 148
o/kg  FE LA AR & i B/ N 45.6 ¢/kg, I AHZE 224.45%

FH & 3 AT HIAN [ 3 B RIAS ) 3 T2 S 405 1 23 1) R 3 AL AL R i . FEASTRI B, 3 AL % i
AR S) R GE Y (110 g/kg) > >8I > BEYE | fe KM 25 21.57% , A IRIEE 2 18] 06 3% 25 5% (P>
0.05) ., TERFISIE , HHEA P A2 20N IESE (126 g/kg) >IMIEIE > B 23 f KAH 2% 50.17% , NI B
MBI 5 L Z AR 1 3 25 5 (P<0.05)
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Fig.1 The characteristics of the germination layer soil factors in the same slope position of different slope aspect in A. vulgaris

2.2 THHOE T AR R R IR A REIE
221 EAGH

1 4 T EUAS [R) 3% ) FOUAS [R) 305 007 P A 1 6 2 1) 3 e R B o AR FRAE . FEANTRIME ), B3R S bl s
e ) BERE RN, IR AR AT (6.57 o/ke) >AR B>, e KAHZE 48.3% , ALk AR & S Mk
[ A 7E 35 25 57 (P<0.05 ) s TEAR RIS, 14 A B i B2 th AL (6.27 g/kg) > F 3> B, fe KAH 22
25.9% , A AL Z W T0 i 3 25 5 (P>0.05)

FH T 2 AT RUA [ 355 ) 1) [ 3 o7 BEF A5 1 4 2% R RS A A RRIE . TER RIS ) E3ef, e A & a2
ALY (7.64 o/kg) SEEW S KA, Ft KAHZE 264.35% , = F Z [0 B 1EAE i 35 25 5 (P<0.05) 5 16 A3k ] gk
i, DI A S E R R (8.34 g/kg) >R > Y, fe KAH2E 77.44% , = F5 Z M fEAE 35 22 7 (P<
0.05) ; A1 ) R YA A IR 5 P AR — 30, e KA 2E 64.35% , = Z BRI AR E XS
(P<0.05) , TIESRSEREKRIETYA-RKEI N 8.34 o/kg, T/ MEAI I FIEA - R M 2.89 o/kg, P
HHZ 185.12%,

M 5 T HUAN R 3 B AU R3O B A i & 2 09 - 8 R B A ARE . FEANRIBE R, B SRS B %
i (6.87 o/kg) > SZEE S BESE , I KAHZE 29.13% , 2Py Pl BEDE 3 5 R BA77E 1B 35 22 5 (P<0.05) ;
TEARFIBIY , 2/ S E R EH (7.22 o/ke) >MIEIE > FLAYY , i KAHZE 42.68% , ELZ I 5 IR YA 7E b
F#5(P<0.05)

222 &S H

% 4 O AN [R) 395 ) FUAS [ 305 007 BP0 1 2 1) - 48 el B AL ARRAE . FEANTRI B 1), B3 & 2 AR
R (1.17 g/kg) >FASE S AR e KAHZE 64.7% , AR ma e R & S AR AR AE i 3 25 57 (P<0.05) s FEAN )
£, AR A R (1.08 g/kg) > NN > YA, e RAHZE 17.4% , 2 A3 7 2 [0 6 &k 2 25 5 (P>
0.05) .

FH L 2 AT RAS [ 355 o) [R5 A7 ) P A5 Wi R 2% I el 5 T AR ARARRAIE . AR TRISE ) b3y, R & i 2 AR
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FYE(1.04 g/kg) = P> AR LE e KA ZE 55.22% , A3 R & T S5 AR A 2 [ A7 A 8 3% 22 5% ( P<0.05) ,
X5 AR AN )3 ) A — B0 AN R ) g 7, b A R AR IR (1.43 o/ke) >EAS> AL, K
HHZE 104.28% , =3 Z [AIFFLE B35 22 5% (P<0.05) s NI ) T e A & 2 M3 (1.12 g/kg) >ARMHSZR
b, e R 2E 47.36% , = Z AR 325 5 (P<0.05) . IR & R ORI A -ZR g 1.43 o/
kg, F/ MR EIAL-ZRAEYE 0.67 o/kg, PIZEAHZE 113.4% , b3 Ar-AS [ 3 1o B9 4 e o5+ 4408 T A [+) g 1) A
et ,

2 5 AT HIAS[) 3 B RIAS )35 T2 S 405 1 )22 B9) - B el o s AR AR, FES IRV B |, - 1 2ol 5 2 SR BE
P (1.07 g/kg) >Eh e >rhi > e RAEM 22 52.85% , 4 U5 B 2 18] 6 2. 3% 22 57 (P>0.05)  ZEAR R , +
HEpE o MBI, (1.08 g/kg) > ELERSE >IN IE I, I KAH 22 449% , HZ3E TR I & 5 B e 2 (R A7 7F 10 3%
% 5(P<0.05) ,

F4 AEFEMPEANEFEHLZRETIEFRSHOZM

Table 4 Effect of different slope aspect and slope positions on the germination layer soil nutrients in the A. vulgaris

Bl Aspect of slope 1 Positions of slope
£ ARALHE AR 223 Tefin P AL
Index Northeast Southeast South Mild Down
Up slope
slope slope slope slope slope

1384 Soil total Nitrogen/ (g/kg) 6.57+0.84a 6.03+2.44a 4.43+0.24b 4.98+2.10a 6.27+1.62a 5.78+1.22a
1 1€ 2% Soil total phosphorus /(g/kg) 0.71+0.04b 1.17+0.19a 1.09+0.04a 0.92+0.19a 1.08+0.31a 0.98+0.17a
+ 3447 Soil total potassium/ % 1.51+0.09ab 1.46+0.16b 1.62+0.14a 1.56+0.19a 1.52+0.13a 1.51+0.12a

K i A
i.}% KA . 533.00+107.3a 276.33+123.4b 200.67+28.5b  345.34+253.04a 347.33+131.1a 317.3x+118.2a
Soil hydrolyzed nitrogen /( mg/kg)

B s
j:i%ﬁlelﬁﬁ 64.83+5.87c 51.83+4.98b  57.07x1.35a 57.67£11.29a  59.97+4.40a 56.1+1.28a
Soil effective phosphorus /( mg/kg)
TR

. . . 419.00+138.80a 296.67+147.80b 288.67+40.87b 349.33+187.56a 330.33+109.40a 324.60+85.40a
Soil available potassium /( mg/kg)

AN B ARAEDR2E ; RIAT AN R 7 RER 7R A BE ) 22 57 I 3 ( P<0.05)

223 afifgE

2 4 W HUAS [ 305 ) FIUAS [ 305 007 P A5 1 )23 1) - S 4 B0 B S AR AR ARRAE . AEAS[AII 1), RIS B S i 2/
e (1.62%) >R ACBE S AR madk , e RAHZE 0.16% , 158 2 MFEAR RIS ) LA B 345) AR B 5 R 3 2 R A7 A
W E 2R (P<0.05) s FEAFE AN, LI AR B3 (1.56% ) > T3> T 37, e KAH2E 3.31% , 4%
AN Z (B TE B 22 5 (P>0.05) , T IERPRAEA R 1a) R A7 b o0 25 S/

SNSRI I N b L 1B VAL S iie o we o= o (1 €07 [ 7 o 4 vl w5 oz e 4 £
AR 5 AR TR [ AR AR — 35, R R YR (1.74% ) SARACE S AR B, e KA 22 31.81% , — & Z A1 A7 76 B 3%
255 (P<0.05) o AR m b, - & w2 5 B3N AR — B0 BT R K, N 1.68% , B
KAHZE 20.86% , B3  ARAUYE AR =& Z MIIAFAFE % 25 5 (P<0.05) s ARk 1] Ty o7, 1 8 B0 5 i 2
KW (1.67% ) >EEU> R ALY, o KM 22 17.6% , =3 Z A1 AFAE B 3 24 5% (P<0.05)

H 2 5 WIS 3 B AU [R) 3 BF A 1 & 2 1 - 8 B0 & AU RRAE . FEANRIME B, B3 b e 2
i (1.67% ) >HPYESBES > G20, I KAH2E 12.83% , £ 35 B 22 (B3 J0 .35 22 5% (P>0.05) s FEAN RIS | £33
WS EEMNEY(1.58%) >MIESE > BLAY , i KAH2E 8.21% , % B Z A1 JC i 2 25 7 (P>0.05)

224 KIMERAS =

P 4 T RIUAS [ 355 i) FIUAS [ 355 057 BP A5 1 % )2 B - 33K ek o A R AE . FEAS[R] 05 1), 3K Ak 2R
Wit 25 0% 5] £ 48 T /) , R0 AR A (533 mg/kg) SR B I > BB, e KA 22 165.61% , Kb F e 5
IRACHE Z [BIFEAE 35 25 53 (P<0.05) s FEAN R, 7K A 1k 20 2 it 2 v B 067 (347.33 mg/kg) > B 3E A>T 3,
e KA 22 9.45% , 4 AL Z A1 J0 1B 35 25 5+ (P>0.05)
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P P 2 AT HIAN [ 395 1] [ 305 7 ) S 85 1 2% H K e R AR, FEASTRISE [ 07, 30K e R
N RACIE (676 me/kg) >FIHE>ZRBIHE, B R 2E 454.09% , =% Z X 1EAE .35 25 5 (P<0.05) 5 AS[R13% Jf of
Wi, KA AR AR AL 3 (463 mg/kg) > AR B 3 > i 3, Fie KAH 22 163.06% , =35 Z [ ¥ AF1E i 3 22 5 (P<
0.05) ;s ATRISE ) R 37, K etk & e AR A3 (460 mg/kg) >A S, e KA 22 144.68% , =H 2 [
AR # 22 5 (P<0.05)

5 AR [) 355 B8 AU [R) 3 T B 405 1 & 2 B 330K i e B0 A RRAE . FE SRR , 3K Ak R 5 i
JEGRYE (463 mg/kg) > >Z8 3 > BESE , e KA 22 65.35% , %ot b BESE S 5 R 2 () YA e 3 95
5(P<0.05) s 7EARFIBIE , T HEAK A & 82 B3 (588 me/kg) >IMIEHE > B i KAH2E 29.47% , B4
e MDESEE 5 MBI Z W B 2 25 R (P<0.05)

x5 FEEEMEEGEEHERETERSOZMN

Table 5 Effect of different slope and slope shape on the germination layer soil nutrients in the A. vulgaris

YEE slope YIE Slope shape
EfLa) e Zrpy Hl BES IER= i M3 Y23
Index Gentle Moderate Middle Steep Linear Concave Convex
slope slope slope slope slope slope slope

A1
i%ﬁﬁk 5.76+0.01b 6.87+0.01a 5.91+1.8%a 5.32+1.92a 5.06+1.67b 6.26+1.62ab 7.22+0.46a
Soil total nitrogen /( g/kg)

B4
iﬁ%ﬁ 0.70+0.01a 1.05+0.01a 0.89+0.24a 1.07+0.21a 0.99+0.14a 1.08+0.31a 0.75+0.09b
Soil phosphorus /(g/kg)
i%%’ﬂiﬁ . 1.48+0.01a 1.67+0.01a 1.53+0.09a 1.51+0.12a 1.46+0.13a 1.51+0.12a 1.58+0.04a
Total soil potassium/%
TR RIER

Soil hydrolyzed nitrogen/  463.0+1.0b 304.0+1.0a 432.0+267.2ab 280.0+135.1a  268.5+134.0b 347.3x131.1b  588.0+96.4a
(mg/kg)

A

Soil effective phosphorus/ 65.60+0.1a 54.80+0.1b 63.50+8.4a 54.76+5.1b 53.37+5.1b 59.96+4.4a 64.90+6.9a
(mg/kg)

AL

Soil available potassium/  250.0+1.0a 278.0+1.0b 413.5+170.0a  331.6+£126.0b  277.5+112.0a 330.3+109.4a  369.0+218.0a
(mg/kg)

AT ARE 22 W AR 7R 21 AL I % 57 .3 ( P<0.05)

225 HRBEER

P 4 A AN [ 355 o) FIUAN [ 355 057 B 405 1 2 2 ) - 396 SOl A AR R AIE . 7R AN TR) 3 i, 3988 R0l 35 2 W 2R
A6 (64.83 mg/kg) >EEM > A, e KA 2E 25.08% , = Z (B 4A77E B % 22 5+ (P<0.05) s FE AR 7 | + 3%
AR A A (59.97 me/ke) > IS TN, e KA ZE 6.36% , RNIRIS A Z (B4 T B & 22 5%

P T 2 W] JHUAR () 355 ) (R 38 67 %) B A5 1 O )25 1 30 80l o A R AIE o AN RT3 1, B3 67 | rh e 6 R 3 A5 1)
A O S R YR AR > P > AR R I, AN [RIBE [)_ 3 07  HEAE RO B R KM 25 57.52% , R A K
AH2E 18.19% , T YA Fe KAHZE 5.29% , A7) 35 1] [] —3p o7 1) - B8 A R mole 2 et 2 (B 39 A7 Bk 2 25 7 (P<0.05)

I3 5 AT HIAS [ 3 B RIAS )35 0 B 485 W )2 1) L A 0 S AR AIE . FEAS TRV RS 1 3G 200l & 1 2%
P (65.6 mg/kg) >HHE > 28 Ry > BEY: Fe KA 2 19.79% , 2805  h ik 5 2% bl BEY: 2 IR 77 7E 3% 2 57 (P<
0.05) s TEAN[FIHIE | - 338500 & = i B3 (64.9 me/kg) >IMUESE > 2By WES 5 HAIANZ 21.6% , P
FETE 2 25 5% (P<0.05)

226 HHEPEHE

2 4 W HUAS [ 395 o) FUAS [ 355 457 B A5 1 )23 1) - S USU AR AR RRAIE . AR AN [) 30 o | A R A0 E 5 f Bl
B £ FE RIS IR AR (419 mg/kg) >R S, S KA 22 45.14% , AR M 3 5 AR JL A
PRI 225 (P<0.05) 5 TEAN [, 3 OO & 50 B30 (349.33 mg/kg) > > F A, fie KAH 22
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1.74% , & Z [ 34T 1 35 25 5% (P>0.05) .

P P 2 AT 1A [ 33 1] [ 395 7 ) S 05 1 )2 b B A AR A AIE . SRR ) 1347, - sl 5 1 R 7R
A6 (569 mg/kg) >EIME>AFEYE , T KAHZE 318.38% , =& Z (M MAFAE i & 2 57 (P<0.05) ; AN[AYE [0 Hh i 07,
TR RO AR B (476 mg/kg) >BIESARALYE , e KAHZE 90.4% , = F Z AR 25 5 (P<0.05)
ASTRISE ) 35 A7, 4 B sk S e 2 1) 4 B 388 I i i s, Ry AR A6 3 (438 mg/ kg ) > AR 3 > T 3, B KA
7% 69.76% , = Z I FFTE 2 5 (P<0.05) .

H1 ¢ S5 T JIAS [ 33 J32 RS [) e T2 B 45 17 22 )2 1) E 3 R B o A R AE o AEAS RIS | - e & o o
P (413.5 mg/kg) SBEY SR > S8 e KA 2Z 65.4% , VU35 2 [A) IAFAE i 35 22 5 (P<0.05) s TEAR R | +
SRS BRI (369.5 mg/kg) > MU > AR, B KAH 22 34.11% B A& SE Z 0] J0 1 35 25 57 (P>
0.05) .

T KRtk e AXEE B B o @K 0D 2% == ef
1200 T% 0
1000 |- [ w |

800 |- I

nnm

Boe AN e 4 AN e’ 4 AN - VAL o7 DA A 4 VA O 4 A O AR X 414
ALY ReEE mEC ARAbB R R et REEC M
ENGEE AN EE A

Same sope position of different slope aspect

w

1
—
(=1

4% Total nitrogen/(g/kg)
4% Total phosphorus/(g/kg)

I
44 Total potassium/%

[~
(=1

B Effective phosphorus/(mg/kg)
LA Available potassium/(mg/kg)

IR A4 Hydrolyzed nitrogen /(mg/kg)

)
=
S
T

B2 AEEEEERMEFAELETIERSHE

Fig.2 The characteristics of the germination layer soil nutrient in the same slope position of different slope aspect in A. vulgaris

3 Wit

31 B R R IR T R

RV 7 SRR [R]85 i) A B A5 9 4 2= SRR R SR A7 A 35 S e . ARb I R B ) LR A
i RBP4 KRR SEORE R 5 e i S R A R 2 e, A LI R K
SRRSO S B R W K g 5 i TR T MR SO0 s e = 25 L, BRI S ML | R B TR el Rk
PRI S TS AR A AR ) L R AE RIS S0 8 S U, R AN
S o ) L S PI AR BRI DR AR 22 S M B, S D L b B B RS PR, R B 3Kl TR ) O AR S R
(135 1o ) L s R | S K R A A 22 5, AT I 42 G ) 22 52 ) b SRR AT | 3SR 3 00 A AR W i R
JE AT BB A R D T AR S R G D LSRR IE AN IR A I S S BV R L e n
AR - S 4 R LA SN 2R 5 B A W A ) e SR A A AR Rl SR g 3 5 AN S LR LT S 4G
BB B PRS2 DR AR U B X8 | il 5 ek IR A R AR, R R R e, D
ARG IR BN 0 T B A v ) L M K 3l T SRR i Bl , S B R AR B A LT O3 R b A
A HLRR AN T 2 | T 4 S22 L SBEMR A A 0T I o 3wl Xof R SRR AR AR O3 20 A A W B 5 i 2 1
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VB )R AT B 2N T (B, 3 1) S BORY S BV U TR 0 0 9 R AR R AR R G T
L MR R MUMIE s R B 2 A 2 LT
3.2 BAIRTERA B AR - HEN TR R

Wedir 2 R I B B P AR A — S T TR RN 307 A6 B2 A A 2 B 52 e A 35 ) e SRR AT SR P ) 5
SEDN T o AR TR 37 P S ORI IR 5% 70 , 7 3 R A2 e st A9 S BRI, oA [ 39 8 - 38 ) vl 144 97
SR E 2 50 ARG R Lt 7RI YRR S R Y, L b R B Y B A R 2 R SRR R
IO AREE RABAESE T EIRWAT . DG T oK AR D EEAAAR R SRR S AR A AR SR
FEAR L, R, I O B 0 AR AL A WA O R, T RE R DR D R 6 2 1
Y BB 5 T RAK LB, i, AR A R BT I R R0 7 SRl 1 SRR A | -3
BUTORIFR 73 - EFR I e A [R5 0 AR IR B 35 22 e | R WA 5 DX iy 3 % 3R 70l 29 1 AN, X B
VRS RO IR RIS E W58 1 B A A A RON T, 7 R A S5 AE 8] 14 T4 o LM 2 i R 2, fELATH AR — 2
RS, DR AR A Al & T AR L A5 DR 1 22 R AR Ak, et UL b A B8 S B v 2 5 PR 1 0 e
PEPETA B3
3.3 SRR U AR RN T A

S SRR , U 2 A8 A0 B A5 11 K J2 DR AT R R R B MR A R AR L 4
R IKIRIE R AR 5 i 25 S 3% | BN 2= b LSRR | L SRR R 4 5 bRy, RS 4%
T £ R AR, RS A R PSR B XY R SR A3 B AR A S B R s 18] 43 S RRAE
(e 88t g X -3 ML I S ok B S i 52 0 P S MR OG R T e e e DA b ) - 48 HILITT RN 4
G e W 4 B TN SRR R AR I S B K i R i S R RS U L, A
WEHEANTR] , DX T A I ] 3R 2 ORI EL 3y A= TP VD BE 0 LA B i) 24 - e K /N R 2 2 B
[EE 1 - HEAE SRl TSN RIS RE T BN RS E 1 - ERRAE B SRR 38 B AR A 5 AR OE A - SR
R IR PRANBI ST T i SRbR - H DX 3 4 e B , T S It AR B SERT A A Y L SRR, D BT
WRAZ SRR IR
3.4 BORM B IR R SN TR

I AT P T AR R A S R SRR S K G A Y R ERIE R 2 R AR AL, AR R
FURHE , PRI | B2 [k B S5 0 25 S A B AN ], AR o AN TR o B85 415 117 )2 - S ik A - 3
FEor o3 A AT R R WIE AR ] L S O A K B 25 0F T, IR [RISBOE T 7K Ik B A9 A ] S B S A
THZER ARSOE T B i k)2 0k B KEE S A RO A R S A S B T > M)
T3> B MREAE 107 )1 e 58 €6 Fe DX - 38 LT RN AR 3 5 3 08 R AN B 2R8> B 3 5 R [l B
T B R A B A J2= R AR AN L SR 0 (R A B MUE ST ) A7 A 35 22 5, T B i /N RO - A BIL R
FIERAL R 43 5 e S OU ARG B3 ORIl RIS 285 SR 0 2 S | T B PR A 45 1 1 398 it | e K
FHUK R R R AR FTE, H3E R 20 AR AE S R G D 3750 SRR R B AR

4 ZHie

RV T8 P SRR R B A W A 2 - MR A - HETR O o0 A AT W E R NIRRT X+ ey
AE55 FR A7 AE S 25 IR, T3R5 DU X R i AN 25 5 B3 ) - R 70 B A LU BRI MR 5 ARAE 38 rp s 4
BRI X — SR A 58 TR R EIR e A A TP AV R 7 260 A, I (R B
SEFAS b A R A B P AR A R (B ORI B4 SR PR 2 1] K PR PR 7 7 B A o
JHEHT T EEAATI G T I A B R AR PAE 0 A ST A5 SRR I
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