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ARG EEAEH ., 0 TIRIESE N DA RPR A 2 Rt 5 A 8 D BAERLH, R el D0 5 H AR T 26 4> H AR Fh
MR -S40 T AR B R TC A 20 ( Redundancy analysis, RDA) 4515 T M bR 40 RIS AL A S REME SR BN T2 M E &R,
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TREMS AR RS2 10 4 T AR PR - S 40 A REVF Z AR 52.69% 1 )y 22, Hoh AR BIBE I & (F = 12.8,P=0.002) ZhJ¥ (F=5.1,P=
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A s 45 R T ) TR 3R SR AT AR A

KRR 52 VD AT AR PR s i T AR ER ARSI T

Correlations between the composition and diversity of bacterial communities and
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Abstract: Ammopiptanthus mongolicus is the unique evergreen broad-leaved shrub in the desert of northwest China. It is
drought tolerant, strong resistance and plays an important role in soil and water conservation and desertification control. In
order to investigate the rhizospheric microbial diversity of A. mongolicus and interaction mechanism with ecological factors,
the bacterial diversity of rhizosphere soil of 26 populations was determined by high-throughput sequencing technology.
Redundancy analysis (RDA) was applied to analyze the correlation between rhizosphere bacterial community diversity and
ecological factors. The results showed that 15 phylum, 43 classes, 68 orders, 123 families and 185 genera were detected in
the 78 rhizosphere soil samples. The main dominant bacteria phylum in all sample sites were Cyanobacteria (65.74% ) ,
Proteobacteria ( 21. 72%) , Actinobacteria ( 6. 28% ) ( relative abundance > 2% ). The dominant bacteria class were
Alphaproteobacteria(17.48% ) , Actinobacteria (4.76% ) and Gammaproteobacteria (3.28% ). RDA indicated that 52.69%
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rhizosphere bacterial community diversity variation of A.mongolicus could be explained by environmental variables. Among
factors, annual rainfall ( F=12.8, P=0.002), latitude ( F=5.1, P=0.016), and solar radiation (F=5, P=0.02) were
the main influencing factors for dominant bacteria in rhizosphere soil of in A.mongolicus. The results of this study provided a
theoretica basis for further understanding the community structure and affecting factors of rhizospheric soil bacteria in desert

ecosystems.

Key Words: Ammopiptanthus mongolicus; rhizosphere soil; high-throughput sequencing; bacterial community;

ecological factors
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AR AR R WA BE - HERUA MR VR ZRETE BB ST AR B D AITAE K Bl T R R R B R
T e AR W A A A I A 34 T R AR A, T 9 DX 30 5 v [ P bt X e AR PRl A 4 B A W 2 R
Y-+ - MR PR P Ia] 5 AR KR PR 2 W A R i 65 g 0 I 8 R 4 45 O I 2 AR AT AR - R A1
SRR Y BB AR, 2 5 M AR N A R A ML o R S T Y R 3R 5 A S WO S T R
R R FEA 0 LR R SRR T L AR A A BB R bR . DALt AR B - T A TR VR 2H AR A A 4
B F R POE I T 12—,

V023 (Ammopiptanthus mongolicus ) )& SR &, M B s A/ i =4 F
ALY, e E R =YY, E B E T AL NS PR A H R P A A T B X Y AR
FEVD e MEVDH BPER AR ST BT IAR Z — R PE b SE BEA BT e — i Sk R, A S e e
K EZ YUtk SE A Y2 Rk 70K R EERIBIG SE BE Ak Jy TVE FH 2, 2 PE b e B B A By XU T v A
Filiz —2 0 SEAESR XU A T Y B AR PR AR BIAE RS PR R IX RN S SRR AT
MR B B R S T AEAE VD AT AR R - e A RIS O T AR AR D B ST R R TR G
THEGE A2 T B R AR T — A s U LR i — R i e e B A Bl 32 1
T O S5 A A R LRSI, R R R UK A - St A M BT 45 K A AT AR T AR R, 45
BV A5 PR AN B B 75 Z2 R LA S GRE A R 2R B 7 1D 4 T 38 AR S T S PR AL B, R Rl s i 2B 28
REAEEE XL, AR md PR R S0 T AR B D AT AR PR - A T R VR 2R 5 ARSI T
B RIAT AT

2 MREFE

2.1 WXL

AHFZE XAk 104°4742.72"—107°9'2.52"E,36°16'35.76"—41°4636.84"N , {4 L FI7E 1023—1883 m Z
], FEALHE T o ACARHLIX | PN 5 PR S RE TR A H N v A% LU B 2 X TR T R Bl S AR R
T AE 6.76—11.21°C Z i), ALY R - 7E 105—389 mm Z [8] , 4E 178 K& KT 2000 mm , 3% X+ 3L 5 )y
VDT RN 4 T - 48 s R OK RIERE 7 55, HIETUE . AMPRIKIE DA ARG LIEEE T 26
A MAVEEEAE D AR TR TG T VDA WA (B 1) VA F AR IS AR LR 1,
22 Wk
221 HIEHGE

2018 4F 8 H , AEV A F M X Nk £ T 26 N HARMEMHM, B HFR2K e 2%
(Global position system , GPS) & Z8 B 25 B Aifgdh , BEALIZ & 3 1> 10 mx 10 m BYFET A7 AH% 200 m 247,
FERAFE T B = AR K AR TP AT SRR PR 498 TR A LS 78 0y HIERE S . IURE 2D B . kK
F RV AT AR ] Bl RG V& R0 33 7EFE B3R 0—30 em BT, FEAR B0 EE S W AE M B 7EMR 2 10T 5 mm LA
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Py T3 B T IO 50 mL B0 T B[R R Y
3 BRUDATEARPR IR ST, 25 Jm B T IR R v S7 RV /L_\// AlQ A9 (A8
[ S5 %, B 73 T v e e 0 R, A0 A SR KT
FF LS PAPE  AI E

222 I ERfME ‘A§§1 AL
MR R F U 5 P M M AL M) 20 3 s A, D

AT . 138 pH A9 I A >R FH H A I vk (K R ek Wﬁ‘ﬁ?ﬁ?ﬁ'z“ms

5:1) 5 HHER BT A 1 FHLIT 2 AU L HE A BN moi

SR T 3BT (S0 2 47 B 0 5 R 0 1k — A s ATAIS

AT 5 | B T A e 2 )

223 AR
SRR R B S BRI Chitp s/ www.
woridclim.org/) ,IZFEFEME T 28K 1 kmx1 km 73 HF3RT
50 4R H P SR AR R RS AR B L A5 4E
Yy re R AR R B AR ST .
2.2.4 IERUEY)E DNA B$EEL PCR 984 &5
PR TR ROk B IR AV R A TR Rl

AAS TEERHRX
A A3

E3iE

25 AFEAT Mumina MiSeq 538 w0 7, {8 Mobio 13 1 2500000 L
gt S HE BT 6 (PowerSoil® DNA Isolation Kit) #4F 4
TP IURE S AN 1 EHEDEBERHENTE
16S rRNA % 3 Xd‘éﬂﬂ 16S rfRNA % ( V3+V 4) Fig.1 Distribution of sampling plots for A.mongolicus

A1—A26. 52 VA F VRN Communi lots for A.mongolicus
X 4 3] 971 . 5'-ACTCCTACGGGAGGCAGCA- 3 Hl 5'- FREEE bt ¢

GGACTACHVGGGTWTCTAAT-3'#£4T PCR ¥4, PCR
AR . HE 4 DNA40—60 ng/5 ul., * Vn F(10 pmol/L) 1.5 pL, * Vn R(10 uM) 1.5 wL,KOD FX Neo
(TOYOBO) 1 pL,KOD FX Neo Buf(2X) 25 wL,2dNTP 10 pL,ddH,0 #h % 84K % 50 pL, PCR W &1
95°C 5 min;95°C 15 min,50°C 1 min,72°C 1 min, 15 PMEH;72°C 7 min, P HELERIEIT 1.8% W BIE M EERS
120 V 40 min HLYKJE, VI H 0 R BL, IR, PCR ¥ 85 00 H =y b A1 4lifb 5 s 38— A0 I8 s 3 SC %
B SC R S AT SCE TG | B KG E A% 1Y SCZE T Tllumina HiSeq 2500 FEAT XL . %o I dA B Adi F] FLASH
AFIE AT DR R A5 20 A9 2 8 8 B Trimmomatic #F0EF T AL 38 , I FH UCHIME 342 Brite & 1, 15
F) 25 B (4 Tags 91 (ARUTHE) ) TEAINE 97% (7K - 1 {8 F] USEARCH 0% e 91 k47 5 2 LA
B A RN 0.005%4E R IR o 1884 43 25 5.9T ( Operational Taxonomic Units, OTUs) , X} OTUs {83 ¥ %1
HATYIRIERE , 4HTE OTUs [#9)37 51 H RDP Classifier 177755 Silva B9 (hitp ./ www. arb-silva.de ) #1474
TR oA (B B A BT BIME R 0.8) ), FeJm X454 i () 4 B b A 738 — AL AL 7
225 Fdrab

{1 SPSS18.0 #AFXF I FrfiiR#E AT, K Pearson M58 REC A 8RR EAT T ALV, R
FH CANOCO 5.0 #4752 R B K36 A T4 /30 HT ( Redundancy analysis, RDA) 2047 T AE 25 PR 7 % 20 1 22 REVE 1Y

%ﬁuﬁo
3 HBREHS

3.1 SV ARTE MR AN s R o B
WA XY TT 26 RS 78 AR I R LA I B A0 15 177,43 49,68 H 123 BHA1 185 &, K 2
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FE 3 23R T VAT AR (Phylum) FI4N ( Class ) 43 25K RO AR REVR 4540 . IR 2 AT, Vb A5 1
o = 18 RS 2 %) S LT . WS TR T ) ( Cyanobacteria ) JRFFEE ] ( Acidobacteria) JERET ] ( Firmicutes) |42 1
I"J( Chloroflexi) K BE & '] ( Tenericutes ) . 2% & 1 ] ( Proteobacteria ) \ f9A T B 1] ( Bacteroidetes ) . W2 Jie 14 1% |]
( Saccharibacteria) JEWH ] ( Verrucomicrobia ) RN LE 1 1] (Actinobacteria) . W5 H 1] R FEATH 1] L H ]
CREXTFJE>29% ) & b 5 = S 7 B9 3=, 2005 30 1 A T P S 80 70%—80% LA b BT 11128
VB 28.90%—74.62% , ¥ME N 65.74% ; 22 TEAT 1R 11 B ZE AL TE FEl 2 28.90%—40.26% , PIME K 21.72% ; ik
LT TR Z IS 2.38%—14.95% , MEN 6.28% o A ILH T I ITEA IRV RE L ) 0 A1 S0 A7 W1 B 28 S, KR40
S I S S SR SR o S S PR 7 i

F1 BHDEFTRERBFERHIE
Table 1 Community characteristics of A.mongolicus sampling sites

Fedb eSS TR RETK T MR EEAAYR

Plot Sampling location Community type  Coverage/% Height/cm Major companion species

JUTR % ( Enneapogon desvauxii ) | 41 #F
( Reaumuria soongarica) 5% T (Artemisia
scoparia) | V>3% ( Salsola tragus) JEAEER
% (Stipa breviflora)

Al A2 THEHERKN 2

E
=

il FEEHDAE 32.84—95.37 12—240

PR g
THRRE M5 EHI 583 L ( Caragana tibetica) . JLTR HL

A3 A16,A24 Lig T B W SENVYAE 27.07—80.84 3—105 s -
B HATAT I
b ( Psammochloa wvillosa ) | ERE-
TEHRD EE A s (Artemisia blepharolepis) AR ( Ostryopsis
A4 A21 s - N SHUPAE 21.02—41.27 12—140 IO
' 5% Ty BT 7 35 B 2 i AR davidiana ) . % J7 1 3 1€ ( Gypsophila
davurica)
AT R H K EARW 2 ( Ajania achilloides ) J4 B8 . 5
A5 A17 AI8 A25 K NZE ST, FHPAE 21.04—88.51 3—410 Wi ( Ulmus  glaucescens ) . 1 . 41 1§ 3
B 7 36 B A2 T ( Prilagrostis pelliotii)
R e i R 3 2 B B ( Setaria wviridis ) . #r B g
A6 A13 A23 i ? e T YA 34.86—66.03 8—160 (Astragalus grubovii ) . #i . ( Zygophyllum
= xanthoxylon) $EZE ( Tribulus terrestris )
e GEE Ly SENER Y )L ( Caragana brachypoda) \ 5% 7
A7.A9 HEELERUR B RRE SEATE 26.06—51.46 sozo e (Allium mongolicum ) , i E., Ebft ®
=i (' Krascheninnikovia  ceratoides ) . 43 ¥
n ( Potaninia mongolica )
P L R 1, Ty BB V3% (Agriophyllum squarrosum) $%
A8 A10,A14 A20 PORREIE BT ZENUAE 21.03—80.04 7—170 3 ( Tribulus terrestris ) . % vK %€ ( Bassia
iy dasyphylla)
- N M ( Nitraria tangutorum ) . X 55 2
=53 I:l (i] e N H- ke Ly Ly
Al1,A12 A19 ,A22 i%gg & b e C S 20.24—97.05 18—180 ( Scorzonera muriculata ) . 1 ¥ & . 8 &
= = ( Haloxylon ammodendron) \filVh3%
WHEE SRR 2 BT L PR TC1E BT B ( Cleistogenes songorica )
A15 A26 N . * ez e 33.52—70.83 T7—140 - _ *
i e it HITAT ETR T

Wit H A RZR(E 3) Mgt RSP RBER (EXNFEE>2%) FER «ZBIRHKN
(Alphaproteobacteria) | JZE H 20 ( Actinobacteria ) . y-"% I 1 2W ( Gammaproteobacteria ) , A-7E ¥ T 44 #) A% 1k i Fl
N 10.96%—28.36% , HH K 17.48% ; HUZ W WAL AL I N 1.65%—10.21% , {61 4.76% ;v 1 B 49 14
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ARATE N 0.70%—7.18% , IME N 3.28% , B 73 JZ A WIB IR 73 i 24 IR D B R 2 80 2
OrZEII . AR TR AT L, T S5 R Ay 7% B0 A0 T R 70 AN TR R 3 A 0 A1 22 57 AN

M Cyanobacteria I Proteobacteria [ Actinobacteria [ Acidobacteria
M Bacteroidetes M Firmicutes M Saccharibacteria M Chloroflexi
M Verrucomicrobia M Tenericutes W Others

FHXF 3 JiE Relative abundance/%

N N <t v O
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SKA¥ 5 Group

80 ‘
60
40
20
0
<
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Fig.2 Relative abundance of major bacterial species in the soil samples of A. mongolicus
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Fig.3 Relative abundance of major bacterial species in the soil samples of A. mongolicus

3.2 VAT MR AN E Z R A

XF 78 ASFEFLAE 97 % W ARBIK - R4 7 5 38 DT, 2EA5 B 20T 5 480k 5539824, WA 5507 51 4 ik
FrRASLIAT OTU BEFBUN 30671, & FEA OTU 7 35 %R ( Coverage ) Y755 T 99.89% , 12241 H5 S W A I I 435
RFETREARPRAEYESCEI (R 2) . IFREITZEAZ5 5 (B 4) 7T LA, 405 % B h 28 it D P 25 850
PRI IEA T 128 , WIRBHAE i P8 7007, RERE AR A 1) ZHE 1 | vl LATERT ZREEB0E 0 17

262 Fiis S TP AT AR BRAN T 2 REEFE R, Alpha Z2AREME L e J2 SN RE S IR 2RI | A £ Fh i B
$885 : Chaol F5%K . Ace $5%U . Shannon F5 U FI Simpson $5%(, Chaol F§EUFN Ace 85 & 4 18 H B HE 75 VI Fh 5L
T Z/D | SRR LA RE 5 A B ) A B SR , Shannon 1 Simpson 8 5552 B - 38 240 B BE IS W0 RD ZRENE
Shannon 8 EUE# K , Simpson F5EE ML/, UL AR fh D Fh ZREVE R . 28 2 WAL, 1S AN RAE A0 1 ke
il Ace 1 Chaol #8525 4638 43 914 311.92—511.55 ,333.87—513.31; Shannon 2 FE P +5 %0725 1k 15 Bl 78
1.53—4.31 Z [a] , HEE AR HAR , LR 26 4~ RAE A5 A 4 22 REPEAR X 311,
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200 — Allb — Al8a — A23¢c — ASb
—Allc — AI8b — A24a — ASc
—Al2a — Al8¢ — A24b — A6a
z — Al2b — Al9a — A24c — A6b
2 300 —Al2c — Al9% — A25a — A6C
E —Al3a — Al9% — A25b — AT7a
5 —— Al3b —Ala — A25c — A7b
? 200 ——Al3c —Alb — A26a — AT7c
S —Alda — Alc — A26b — A8a
—— Al4b — A20a — A26c — ASb
——Al4c — A20b — A2a — AS8c
100 ——Al5a — A20c — A2b — A9a
——Al5b — A2la — A2c — A%
——Al5¢c — A2lb — A3a — A9c
0 — Al6a — A2lc — A3b
| | | | ——Al6b — A22a — A3c
0 20000 40000 60000
J¥41"5: Number of sequences
4 FEHDEERERIESFAEHSHERRHLE
Fig.4 Rarefaction curve of bacterial diversity in rhizosphere soil of A. mongolicus
®2 FEDEERELEAESHEE—RER
Table 2 The index of bacterial diversity in rhizosphere soil of A. mongolicus
B 2EHon ARFIER AR ACE 8% Chaol $5%L Vel AR AR AR FAAEHL
Sample 1D OTU Effective tags Coverag ACE index Chaol index Simpson index Shannon index
Al 459 62295 99.88% 503.39+23.19 509.35+26.39 0.22+0.12 3.38+0.83
A2 458 64058 99.89% 499.77+7.24 506.18+3.45 0.29+0.08 2.83+0.39
A3 421 71986 99.90% 470.11£21.39 474.45+20.98 0.49+0.01 1.81+0.14
A4 480 61763 99.91% 503.34+5.55 508.07+7.66 0.13+0.12 4.31+0.89
A5 427 72167 99.89% 478.59+24.20 487.86+31.78 0.52+0.04 1.76+0.21
A6 334 71190 99.89% 399.9+9.02 406.31+2.09 0.31+0.11 2.36+0.34
A7 429 70660 99.90% 473.51+8.45 481.98+15.93 0.45+0.06 2.00+0.08
A8 431 71863 99.89% 485.68+23.59 484.74+22.48 0.52+0.04 1.79+0.19
A9 411 72207 99.92% 446.23+£12.48 454.15+16.32 0.47+0.05 2.01+£0.25
A10 452 71541 99.89% 506.13+11.76 511.76x11.05 0.48+0.04 1.90£0.15
All 272 72539 99.92% 349.12+16.20 333.87+23.24 0.53+0.01 1.53+0.05
Al12 273 71385 99.90% 331.92+27.20 337.05+29.01 0.49+0.08 1.68+0.28
Al13 407 72008 99.89% 461.24+6.70 469.71+£3.93 0.43+0.09 2.05+0.37
Al4 400 72143 99.92% 438.15+3.16 437.1+3.94 0.53+0.03 1.74+0.14
Al5 350 71863 99.91% 395.53+9.30 392.78+9.45 0.53+0.03 1.67+0.13
Al6 362 71594 99.89% 426.54+8.34 427.21+5.80 0.46+0.08 1.85+0.44
A17 421 71687 99.89% 477.59+3.30 482.58+1.85 0.45+0.03 1.93+0.14
A18 441 71289 99.89% 488.82+18.41 502.31+18.23 0.48+0.04 1.95+0.19
A19 301 70668 99.89% 414.6£13.55 407.99+13.66 0.42+0.01 1.92+0.09
A20 392 70674 99.90% 440.32+11.23 451.54+16.93 0.35+0.03 2.24+0.09
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B MRNIE AT Hil% ACE $5 ¥ Chaol #8C  FARIRHL TR
Sample ID OTU Effective tags Coverag ACE index Chaol index Simpson index Shannon index
A21 337 71674 99.89% 397.41+4.99 403.61+8.46 0.48+0.05 1.70£0.18
A22 406 71629 99.90% 453.47£12.59 455.13£15.10 0.54+0.04 1.70+0.14
A23 335 70800 99.90% 386.03+29.85 388.66+30.42 0.51£0.01 1.62+0.02
A24 372 71286 99.91% 417.84+22.54 418.97+20.36 0.5£0.05 1.66+0.22
A25 485 68050 99.91% 511.55+11.41 513.31+11.77 0.31£0.14 3.02+0.92
A26 368 69541 99.89% 429.11+13.79 445.89+19.49 0.48+0.01 1.78+0.04

B P e R

3.3 SV AAE R LA AR 1K B S AR T

AN AE T B Sk A IEPRAE R T Pearson MG HT R BL( 3R 3) , KREEAMBEAE T 1K L F %
S5 5E g AFRE e KPR A AR S, WS AN B ]S A A R IR A DG, 5 AR R R A . TR
AHIE 5 R PHAR ST S 3 IEAH G AR AT TR T 145 45 B VAR 349 [ TR dod 35 DA O iR T 1] 5 T 4 B 38 TE AR OG5 TR
FFIRT] 53R 0 35 EAH G, 5 AR 34 5 Y A S 25 1A G, 15 K P SRR 2 A0 A OG5 ORI 115 4 B I 3 4 A
5, SAE A T b S IE OGBS R TR ] 5 46 B A B3 R G, S AR SRR R b S IR OG5 R B R
SR OC ; SRR [ 1 5 MR 0 35 B AR OC | S5 A7 YA 3 RN 1 3 38 1E A G PRI 1) 5 47 2 [ R 1 35 TE A G
AR 1145 3P PE A B A S M WA 2R TR 1] 5 A i 2RI 3 LR O BT | 1] 5 B /K R i 35 A
5 JERE B 115 4 R Sk T AR OG s SR A TR 1] 5 AR A el ARG
3.4 HEBHEFXVPAEARPR Y0 5 22 FE 50

1 SRR P R I VD AT AN TR AR R B S IR I 3 7o, S5 R R VD AT AR PR AN TR A R £k
AR R (F=12.8,P=0.002) 4 (F=5.1,P=0.016) K% (F=5,P=0.02) & WM, %
(IREE LI B T IR (F=2.9,P=0.066) JlffA (F=2.7,P=0.066) . &% (F=2.4,P=0.1) AE¥R(F=
0.7,P=0.432) AHLEE(F=0.4,P=0.614) pH(F=0.3,P=0.646) #kf(F=0.3,P=0.714) 4W(F=0.3,P=
0.672) & (F=0.1,P=0.982) WP FRPRAN i ZAEVER 2 A B2

VAT RS AN 2 FEPEFE RS B A S H T RDA HEF R (3% 4 FIE 5) - 58— 2 55 DU 3= 4 R
BT VDA IRBR A0 TR 2 FEVEE 21 52.69% 1) J5 25, Horb 8 — ORI 20 — Rl Bt T VDA H R PR LI TN
ZHREETRER 45.41% M1 7.16% 177 2%, BRI, VD 4 75 MR PR A S8 40 11 22 K 1 48 BCIEHE e b _L ) o0 A BE A Ro e 1
YT 2 (] oA R R Bl AR S P i AR R

RDA HEFF R W T VA MR PRl i VR 2 S ZREME S A BT 2Z MM R (K 5) o 87 ki RaR Xt
VAT ARPRAN TS ZRE MR RS . B Sk M2 BB AR BEAR R T AR i 2 ] P AH S . A /N | A S 1
R, S Z N/ LA S 5 AH et i — 2

RDA M7 2B, VPR 5 M bR B BE YK S REVE S 4R IR B3R B0 B AE IEAR E X R | 5 R BHAR 5T  26 )%
FETEURIC 2R AR TR R B S A0 2 3 0 Vb 4 75 AR R A T TV 2 R B S I A8 I, 485 138 R K I 4 55 S 5%
M 42 A4 TR 1 A1 1) 35 22 DK s B R s M I T ) 2 A 1Y 2 A AR AR 2 R AT T 1] AT I 1] 2
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Table 4 Bacterial diversity index and ecological factors RDA ranking in rhizosphere soil of A. mongolicus

RDA HE7 4l Sl 5 =4 ERL
RDA sort axis AX1 AX2 AX3 AX4
FHIE{E Eigenvalues 0.4541 0.0716 0.001 0.0002
FPUE AR i Explained variation (cumulative ) 45.41 52.57 52.68 52.69
B ML FH 2 Pseudo-canonical correlation 0.7717 0.5552 0.5206 0.3316
ZiH B4 5 Explained fitted variation ( cumulative ) 86.18 99.78 99.97 100
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Fig.5 RDA ranking of bacterial diversity and ecological factors in rhizosphere soil of A. mongolicus
LON: 4 ¥ Latitude; LAT : 4 J¥ Longitude ; ALT ; ¥ 3% Altitude ; TP ; 4% Total phosphorus; TN ;4> %( Total nitrogen; SOC : 1345 HL 5 Soil organic
matter ; AP ; 5 Available phosphorus; AN ; 58 fi# % Alkali-hydrolyzable nitrogen; pH; 3% pH {8 Soil pH; MAP ; 4F 2 [# [ f Average annual
rainfall ; MAT ; 4£ 478 Annual average temperature ; SRAD ; A BA%ET Sun radiation
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N AR ] S TEAT BT T R BT, A BE RS B E Y 93.73% W AR 1A 32 B 5 A Y [ RN i R R
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Wb P B A SR IS E0 AT LUR T G Rl [ 5 i, AURE 1, B FR BRI, 0T LR B — 2 P R hUEh R
PR S A B A AR R O FESETR AT A R AN 1 VR R VD AT MR R A R — K
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