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1 PS5k

1.1 I XEER

IRIG AT T ST /S B K B XK F AT (269437 32" N, 104949’ 49.1"E) . ZXIH/E
JEE AR AR X, PR E 12.3°C, &#AH (7 ) “FHEE 246°C, &AH (LA
PERE-0.17C, ST EFURAE 4 410C~ 4806°C 2 1], EHRE/KE 1182 mm, BKERDSH (1
H) 176 mm, BKERZH (6 ) N 243.7 mm; EXFXEE 81%; 4F H K%L 1 200 ~1 600
h, HIEH % 28%~36%.

1.2 RIEHRY

RIGHIEE PR TSN 15, FOREATARE:, REAMEE BN Rk b ARG AU S e
NAVTRIHZ LS (Pseudostellaria heterophylla (Miq.) Pax ex Pax et Hoffm.) R .

Fr RPN LR . BHIRAE . A B A BT, HCIO, H,SO,. NaOH. NH,F. HCI. NH,OAc.
HNO3 }2 K,CroO; B ral. & 3 ieRE 953t . Shnf a3 iRk i fim K — SRty e b
W E DR A R A F
1.3 HiERE &t

PRI IR AN AR WIS T R — I e 3 NANR ISR e T, I 1T, HoAr,
b T 3858 i, b I 3R LR, HOBRITT 3R r ik (AR IR IR LR O .
KEBENLX T, ASF ISR XI5y 3 AKX, 9 ANIX, ANXEAN 1.2 mx<10m, K
TSP AR 1200 kg hm'2, ¥4 8% . T 2015 4F 12 J3 3473850, JEAE A HUIE 1 500 kg hm2,
HAME (N:P:K=15: 15: 15) 600 kg hm?, £5EEREAE (P,05=>15.0%) 1125 kg hm?, BREREIE (K,0

=>51.05%, CI<1.5%, S=17.5%) 150 kg hm?, Hfth FH i) & B8 15— 3.
1 AELIEFF S HBRE B AR
Table 1 Soil conditions of the 3 plots different in soil nutrient

YRR

bk oM ™ AN TP AP SAP RAP i (o0 b
Plot  pH  (gkg®)  (gkg)  (mgkg?) (gkg™) (mgkyg®)  (mgkg!)  (mgkg™) ’ Texture?
I 501 7803 350 35.06 0.89 2.92 430.9 186.5 49 FhE1-?
I 564 5542 247 26.72 0.66 2.02 4147 189.9 47 Fhe
M 532 4210 1.89 19.76 051 1.99 338.3 236.3 53 O

Ve 1) R AR B R B R R I . OM: AL TN: 2% AN: BIf#E: TP: 48 AP. HRWE: SAP: 23
47 RAP: 3 #4087 [7] Note: 1) The soil texture is determined using the Kaczynski system based on its physical clay. OM: Organic matter; TN: Total
nitrogen; AN: Alkalytic nitrogen; TP: Total phosphorus; AP: Available phosphorus; SAP: Slowly available potassium; RAP: Readily available
potassium. O Physical clay (<0.01 nm); @Heavy loam. The same below

1.4 HIEMMARERIE

KFSHFRE, WRKTSEKRN, S8ENHZE 1LAHMT LRCREE. BIRCREESANXCRH
TLAVERENLEEL 5 A A, BEUR TSk 0~20 cm L2 BB T2HMEE, B BURIHE L
Bk, BA, EBAk M-SR, EARKTSIRE L3, ot 4CiT, MEY
We s oy FEXT, BRI, 43l 20 H. 50 HAT 100 Hif, i3580 A 38 2= e bn il
EH
1.5 MEFZE

FIRAL R E T AR BRI A R, AERHIYLRE BAGERY, B R
FImR AR Bl 2B HCIO,-H,S0, W & — B bt b aaill &™) A 2R NH,F-HCI 542
(21 1CP-OES Ml (Optima™8000 %!, Perkin A®], FEE) ; 4R ARRRIZHEE, 1CP-OES
W5E s R A NH.OAC 342, ICP-OES Mllse; pH SR H sy sz Y.,

T IERGEE N E . T E LA RS (S-CAT) . HIEZ W% LEE (S-PPO) . TIEMREE (S-UE) .
TIERRPEREIRES (S-ACP) & ME 2 AAH FH re m s A AR 70 iy 3 A ARl & . g2
My SE A B . IRRE R & LI MR IR S A T I e, IR LG (S-AD
P AL R 2SR E R A PR A 7] IR MR A R Sl e . S-CAT DL R B v M ik 1
LMOIH, 0, FEf# 52 SUA— B IEPE AL, S-PPO DM R AR m K77 24E 1 mg R B FRE XN —
ANEHEYE AT, S-UE LLAERAR e EAEF P4 1 pg NHa-N A—NEEETERAAT, S-ACP LA 37°C hdg o
TREEERBEAL 1 ol By A —ANBEE P RRAL; S-Al DLEER AR LREF= AR 1 mg I8 JUiE 72 SUN— NG
PERAT

FIRCEYIIE AU B AU B ORISR R RGO AT I e M A P R e
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FRIEEEIR, BN (gL« EAM 100, 4AEN 3.0, &4L4h 5.0, 35 15.0, pH 7.0~7.4; EH
F I LB AR B R 9%, BN (gL« AN 5.0, #i%hE 10.0, BRE F 1.0, GRERE:
0.5, FHNH74C 0.0333, Fiflg 20.0, MEZ 0.1, pH 7.0~7.4; MELHFEHAE K —SRHRERIE, BN
(gL : AryEMEVER 20.0, SMRHH 1.0, S4L%4 0.5, BERRA 41 0.5, BilR%E 0.5, BifRilr4k 0.01,
¥ifg 15.0, pH7.1~7.5.
1.6 BUEALIE

1 1} Excel 2016 #HATH¥E 10 5% ) B8P, SPSS1.0 #H1T2 W ELRE. MM R b, £ ELEL
BRHHR/NEE Z 7L (LSDE) #4747,

2 4 R

2.1 TEFNEHTRFERPIIBLFERT AT EEITS
HE 25, 4—8H, ARLIEFREDFMT RS LT R LRI =8 A2 F
Rt SRR SO S, bl T AR R R 0N 12.77%. 34.22%.  32.25%711 47.81%,
DUE & B R d oK Mk 11 19728 53 R 507N 20.47%. 24.78%. 26.2%F1 25.8%, iX 4 Mb2#
FRFRAS SR REA Y, HUERITIOAR 3 R 507 79 28.04%. 48.73%. 27.71%F11 26.84%, LLA Rk & 848
SRR, U HIEIROAE, SR SRR REMRREAR . RS EIEER AR SR
TERFZA B WM AR 7 R4 TSR o I BRI M 3G, ke T~ TR HIBE VR S ENE R R
By iy 3.11%. .6%. 14.1%; REEEALF R 5N 458%. 8.7%. 1351%. KTZHANEK
N, B S EAD pH B4R S DM FR A R Dok, b [ [TMX &N, ZRAEE,
Pl ~ MIHIERM RS B S 2E0 5N 12.70%. 10.80%. 16.6%; pH 2553 R4 514 2.82%.
2.68%- 3.81%. ZEL1EHI, KSR HEEREL, B, IR TETRERLR AIUR. E&%
e M pH A TE N
%2 AFSRBLBUFMERTWL
Table 2 Variation soil chemical properties in the rhizosphere of Pseudostellaria heterophylla
il H# Date oM TN AN TP AP SAP RAP

Plot  (mm-dd) (9kg)  (gkg") (mgkg!) (gkg?) (mgkg")  (mgkg’)  (mgkg™) pH
I 04-14 77.37b 357b  36.46a 1.37b 15.036a  788.1a 541.2a 5.76b
04-27 80.4a 3.66ab  32.67c 1.27b 12.18b 734,52 10.2d 5.70c
05-21 74.86¢ 356b  34.34b 1330 6.65d 542.2b 173.8d 5.57d
06-16 76.8b 334c  2.26d 1.70a .05¢d 526.6b 222.8¢ 5.35e
07-05 7.31a 367a  35.0b 145ab  10.66bc  312.6c 316.5b 5.81a
07-24 74.47¢ 3.2¢ 26.76e 1.42b 15.6a 342.c 243.1c 5.74b
08-28 7.81a 334c  25.1f 1326 6.5d 507.4b 164.1d 5.80a
II 04-14 60.17c 2.70e  23.66C 1.5a 18.06a 676.1a 421.1b 5.27b
04-27 66.38b 301c  30.32a 1.21b 14.32b 62.3a 23.1e 5.17d
05-21 60.65¢ 286d  24.16¢ 1.0bc 10.77¢ 610.6b 222.42f  de
06-16 67.87b 3.08bc  25.47bc  0.0c 10.21¢ 408.1¢ 325.2d 5.15d
07-05 68.120 310b  27.20b 1.33ab  10.22c 341.8d 457.10a  547a
07-24 66.26b 2.75¢  21.75d 1.23b 14.00b 411.1c 355.c 5.24¢
08-28 80.23a 355a  2572bc  152a 17.37a 673.3a 230.8f 5.2b
il 04-14 32.23e 1.61e 13.4f 0.56d 2.77d 681.1b 536.3a 4,59
04-27 50.26¢ 237c  22.3a 147a  7.66¢ 72.6a 32.1¢ 5.35¢
05-21 52.77ab 247b  21.54b 1.23ab  15.6a 673.5b 307.42d  5.24d
06-16 44.77d 2.14d  18.62d 0.84c  4.75d 531.2¢ 12.1e 5.07f
07-05 53.61a 2552  23.10a 1.21b 10.32b 350.7d 416.1b 5.21e
07-24 47.16d 208d  16.8¢ 1.0680c  10.66b 37.1d 37.8bc 5.38b
08-28 50.66bc 2.34c  1.58¢ 1.11b 13.80a 557.1c 376.5¢ 5.57a

e A FE IR NS FRERR ZREE (p<0.05) . T Note : Different lowercase letters in the same column of
the same plot show significant differences. The same below

2.2 FRIFHFH TR FERELIREGEM TURIITEEIZS
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4—8 H, BEHEFRSZEM T RFSAMRGE L IEEHEED 5 X/NRF 48 S-Al > S-CAT >

S-PPO > S-ACP > S-UE, 1F B KSR I EEE PE AR 57 FEAN 2 LI IR o m K i s . |k 3 1,
BAERI A, b T R FSRE I S-ACP « S-Al. S-UE. S-PPO. S-CAT & :#1ME 4351 A
23.44. 37.60. 1.34. 236, 26.05Ug" ; @RS KMT, KSR EERE ML E T 0
WAERTF2AERKYW M a . e [ K TSR 13 S-ACP .« S-Al. S-UE. S-PPO. S-CAT &ty
{843 %124 22.08. 35.13. 1.32, 30.07. 20.56 U g™ *F&EHIEIRN T, K TS IREEIEAR AR E
FHEER FSAERK P, HRIDR FS4R58 3% S-ACP . S-Al. S-UE. S-PPO. S-CAT j& 4414
N 213, 3524, 1.28, 2.5, 1.53; TIEFEEES, RFSHEH T BEREE A 3 2 HIAE K+
KPR . G855, TR N LI A S N T AL, K PSR LIRS
PEMAEAE AR 355 0 44 N BN A 2 5%, UL IR K 15 3740 75 R B S f A i 1
.

3 K FSIRATIEEIMTN
Table 3 Variation of soil enzymatic activity in the rhizosphere of Pseudostellaria
heterophylla

#ige  HY Date S-ACP S-Al S-UE S-PPO S-CAT
Plot  (mm-dd) (ug? ugh  (UgH ugh ug?
[ 04-14 2367bc  70.70a 1.25e 26.12b 45.22a
04-27 24.81a 4.52b 1.33¢ 35.61a 25.85h
05-21 23.21¢ 43.86¢ 1.37b 24.88b 24.24¢
06-16 23.37c 21.11f 1.33¢ 26.65b 24.87hc
07-05 24.1b 32.73d 1.32d 33.53a 18.46d
07-24 20.82d 28.18e 1.37b 35.72a 1.20d
08-28 23.b 17.12g 1.40a 23.03b 24.54c
11 04-14 23.27h 36.40c 1.28e 26.71de 17.16e
04-27 22.43¢c 65.58b 1.42a 40.53a 20.7¢
05-21 23.16b 30.02d 1.23f 23.52¢ 16.02f
06-16 24.06a 67.55a 1.2d 25.56de 16.05f
07-05 23.14b 25.17e 1.35¢ 35.20b 17.2d
07-24 18.72e 74% 1.2d 27.76¢d 33.77a
08-28 1.81d 11.4f 1.3b 31.1c 22.05b
1 04-14 17.0d 27.83cd  1.14f 28.3bc 17.1f
04-27 21.78c 27.32d 1.30c 30.65abc 20.3b
05-21 23.48a 65.40a 1.30d 28.16bc 17.85¢
06-16 22.05bc  31.44c 1.30cd 27.65¢ 17.78e
07-05 23.65a 5.54b 1.31b 33.80a 25.65a
07-24 22.16bc  17.84e 1.33a 31.77ab 18.12d
08-28 22.48b 17.31e 1.2 2.23bc 1.20c

VE: S-ACP: HIEMUMEMEREE; S-Al: HIERMEEIGES; S-UE: HIENREE; S-PPO: HIEZMEILES; S-CAT . HIEMANEAR.
“I[F] Note : S-ACP: Soil acid phosphatase; S-Al: Soil acid invertase; S-UE: Soil urease; S-PPO: Soil polyphenol oxidase; S-CAT: Soil
catalase. The same below

2.3 FEVFDFH TR TFERBIIBHME T HAREIETS

HE LA 4—7 H, H T, 11, DK TSR 3540 0w S0 H A &R LA — 2
7—8 H, Mo T . TILR 35840 0 B v RN BU TR B v s, bR TT g4k st hn . 3N AE K IR], bk
[ II. IR PSR IEME SR 7 250 50N 117.8%. 108.%. 5.%, HEHEALRR
BN 12.5%., 124.5%. 111.6%. Hidk 1. 11, [I-IgE7004k A AE A A K AR f bk 3 1 —
B, Y4 —7 AMAENENTR, 7—8 HEEME, R AR HHIN 1.2%. 208.3%. 12.5%.
LEER, KTSME—E MM R AR ES L, HBRERA N BELHE > EF > 4

o

BB
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Fig.1 Variation of soil microbial community in the rhizosphere of Pseudostellariae heterophylla relative to soil nutrient condition

2.4 KFSIREBBLIBERIMRIEIREIAVE XM

TE K, RIS R 7 R R, JEEERFEMAK, B —e KB AR
WA TR (R4« KFPSREISEEIRSE. 2858, MRESE. &S E. pH
] 2R EIEMS; AAMSESEMSERERE EMS GRS ESESE &R 2 2%
¥ S-ACP M 2R &8, MMEASE. S-AEHEEEE FMX, S-UEEESHEIRSE. &
RAETE. WREASE. SHSEREDEIEHE, SHE S EEMNEE M, S-CAT if 1 S
REEEREFME, MENESEXSE. S-UE WM. MERHEE 2 EEIEMX, 5 S-ACP
R REAMR AENESENETER R EIEME, SHSM S E2WEE IEMX, 5 S-UE
PR R UG TR AR S S-AlTEE R B AR I, KSR RN S R S
il 375 1 B A R R (R A 2 A AE B R O, BB IR S F R AR K T S AR B IR B AT
fir, SHIERNES, BN SRR B, Ak 7 X S Fe bR 8] A 2 T f Hoxt
KT SRR 5wk, R 3R 43 HT 7 0 K F S AR LIS AT 45 50
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*® 4 XFSRBLIBRIFEIRIREIHE X RBIERE

Table 4 Correlation coefficient matrix between various soil environmental indices in the rhizosphere of Pseudostellaria heterophylla

oM N AN TP AP SAP RAP pH S-ACP S-Al S-UE S-PPO S-CAT NB NF NA
oM 1 0.7" 0.853"  0.65™ 0.360 -0.0 -0.455" 0.63” 0.401 0.056 0.55™ 0.056 0.404 0.317 -0.147 0.22
N 1 0.14™ 06357  0.340 -0.056 -0.424 0.625™ 0.452" 0.168 0.540" 0.081 0.33 0.223 -0.122 0.155
AN 1 0.601" 0.23 0.058 -0.255 0.640™ 0.558" 0.384 0.434 0.148 0.465" -0.037 -0.044 -0.03
TP 1 047 0.071 -0.168 0.527" 0.324 -0.117 0.484" 0.117 0.283 0.218 -0.005 0.118
AP 1 0.11 0.066 0.151 0.066 0.151 0.268 0.264 0.186 0.442" 0.156 0.173
SAP 1 0.078 -0.11 -0.051 0.250 -0.232 -0.146 0.233 -0.073 041" 0.123
RAP 1 0.11 -0.251 0.15 -0.573** 0.108 0.202 -0.282 0.57™ -0.245
pH 1 0.428 -0.045 0.421 0.116 0.385 0.21 -0.018 0.217
S-ACP 1 0.4 0.282 -0.04 0.020 -0.464" -0.260 -0.13
S-Al 1 -0.057 0.135 0.14 -0.426 0.117 -0.436"
S-UE 1 0.403 0.003 0.484 -0.510 0.331
S-PPO 1 -0.125 0.310 -0.250 -0.141
S-CAT 1 0.088 0.311 0.001
NB 1 -0.10 0.515"
NF 1 0.035
NA 1

VE: **E0.01 K G EEEIE. *7E 0.05 K GUIID EEEMI<. NB: UEE: NF: HEHG NA: JiEZR# % Note:  ** Significant correlation on the 0.01 level (bilateral). *  Significant correlation
on the 0.05 level (bilateral). NB: Number of bacteria; NF: Number of fungi; NA: Number of actinomycetes
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2.5 KFERMBEIBIFEZE TN

BRI M TR TFSARFEAE KRR 1 16 MAEERR: ARG E (X1). 28 5%
(X2) | BfREER (X3) . &BEE (X4) . HHEE (X5) « &8 (X6) R
G (X7) . pH (X8) . S-ACPiH!E (X) . S-AlENE (X10) . S-UE iFYE (X11) . S-PPO i
PE (X12) . S-CAT #HIE (X13) . iEHE (X14) . HEHE (X15) . W&FEHE (X16) H
SPSS1.0 AT B3 Hr, DAEARREE KT 1 BUS 5 N ERsr, RiFTTekRIA 7.35%, R4S
B 5 AN EF R T RGBS B AR 7.35%, RN K TSR H B 255 /K F. 7]
FIFH 5 A EAE NG R RIFN K T SR LA EDIR G

P 2% 5 B2 S R T B B RRAE (A A 257 5 D B IR EERIA R, B bruEfb 5 %
PEARNHA, BEIARFEFRD T KT SAE A K HAAR 56 R 358 — F2 o) 2850 L il 1943
a5 s SEEAF B ETT B, S B S AN B 1 DTk e AR 1S AL B F=F1>32.58% + F2<16.8%
+ F3x13.76% + F4x35% + F556.77%. 4% (£ 5) Won, ik | K784 KN AR - Eg &
B HEREERT, 7ERT 10 B2 W, ZEE 190 ME N 1.636, Uil I3RS m, XK TFSHR
RIS B AL T R ER s MR TR T2 85 A8 KA A IR 0 3R 4 & 15 - HE L A
W, AR IE N 0,013, 1B RS ISR A X AR B R TS AR IR B B R E
HIRIIER T2 &4 K AR S LIRS B HER B S E, Ba 3 KTEH , a8 n5ERN
-1.727, ULHH SRR MG AR K PSR LIS N B T, AR T IR SRR R
J& o AR AN E RS BIZEE PE 3 (W358 Bl 3855 23 B 3 N 38 00, F B A Sk U A 32 Biay
HAT KPS LA AV RA TSN, B N, M R se v .

%5 TRLTMAD KU TATFSEHMRBLRABIERNSERS . 5B RAE

Table5 Principal components, comprehensive scores and ranking of various soil environmental indexes in the rhizosphere of Pseudostellaria

heterophylla growing in soils different in soil nutrient condition

B H ] Date

Plot (mm-dd) F1 RF1 F2 RF2 F3 RF3 F4 RF4 F5 RF5 F RF
I 04-14 4381 7 8.12 1 4312 2 0326 13  -0806 16 3.31 1
04-27 6.367 1 1.485 4 0863 11 0.402 8 0.887 5 2304 2
05-21 4.400 6 1.247 6 -1.2 18 -2010 20 -0106 11 1175 6
06-16 3.634 8 0.337 1 -0.87 13 -1562 18 -0.37 13 0.47 8
07-05 5.824 2 0.706 -2.268 1 0.323 -1.653 21 1623 3
07-24 4.78 5 -3.687 20 0.847 7 2.157 2 -0.848 17 1.18 5
08-28 5.200 3 -2.74 1 -0.08 3461 21 -0130 12 0.884
I 04-14 -1.301 11 2.586 2 2.288 3 0.420 7 0.828 6 0423 10
04-27 2.653 -0.08 13 -0.867 12 3.205 1 1.804 2 1150 7
05-21 -3.317 18 0.32 10 -1522 15  -1.650 1 1.128 4 -1.302 18
06-16 -1.381 12 1.303 5 2818 21 -0303 12 0.522 8 0610 13
07-05 1.072 10  -0470 14  -1.737 16 1.315 4 -1.567 20 0.048 11
07-24 -1.50 13 2276 17 2.273 4 0.25 10  -1.518 1 -0.642 15
08-28 47 4 4707 21 435 1 0385 14 1.42 3 1571 4
I 04-14 -15.200 21 1.022 8 2.22 5 0414 15 -0734 15 4561 21
04-27 -2.533 17 -0006 12 0.648 8 0.075 11 0.275 0712 16
05-21 -2.466 16 1.4 3 -1.115 14 0.847 6 1.0 1 045 12
06-16 -6.654 20 -1.31 15 -2.42 20 -1178 17 0.541 7 2811 20
07-05 -2.078 14 1.216 7 -1.56 17 1.64 3 -0.54 14  -0627 14
07-24 -4.400 1 -2.254 16 -0.42 10 1.06 5 -1.056 18  -1845 1
08-28 -2.45 15 -2.34 18 1.437 6 0433 16 0.025 10 -1.03 17

H: PXAREREE x BRI 1390 (x=1,2,3,4,5,), REXARFEEE x LM 130 HE44  FARGREZR G150, REAUER S5 1970 HF 44 Note: Fx stands for scores
of x principal component(x=1,2,3,4,5), RFx for ranking of the x principal component in scoring; F for comprehensive score, and RF for ranking

of comprehensive scores
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3.1 XFSIRMBLIFIMET W AIBTRIENE

VEWAR I P R, 330 2 PR DR W A K 5 o ol 48 it A PR T A i . e P
WIRERY, WHAEEAE R ERE RS 2. 8. BHUR. R, A A e i
K MR IR, SRR RA RSB EE T o AL R, TR, £
o 12 72 WSVRIE ST g S b AA FR FA BB A B 3 T G368 A A LR 2 5k, R iRy,
RIEMAEKRE . GEARABR, KSR RESRME L, pH SATE 45~581 2 A,
NEEE. KTFSBEMNMEKEREF, HEER. SR LRE S ELTERDN, BoNfE, HEER
WA B3 2R, BRSNS TR A PR &8 R 5%0, 2. 20 M A k. %
S BAERFSERSBEPRRERA, SRMZEREE, ELLmFR i 1 R E K,
AR LMK IR BRI AR S FE ok, A &3 4 B 1T B3 (148 AR 5 K TSR LIS 9257

ISR T I ) R SRR S, B AR e 1, HE T et
Bk, BRI T R R, B E PN LR B A R AE RIS AR, T TR e RS
RG4S I AR P R, R AR, R TSR K R, L% S-A
IEHEARRERR, AR ABIIKT 45%, Hist5HEEVUR. &, B &2 LR EYEE A gy
MR O, B B RER KA RS S-Al A RE . HIRH S-CAT JE M8 R
K, S-CAT RefEtd EALE 4R, FITB7 b EA S E ik i 2 AE DY, g Rarkn, +i%
Ry, HP I EALRE IR . S-PPO etk LIRS F AL A AL R, RS R R
FURT . R R R4 S S AR B T B KNS A BUBR R K 0, Tt 1~ DI04 5% 1k 39 £
S-PPO iE M Z R AR, TREARIES LIEAYRE T EAKMEFZ —. S-ACP F1 S-UE 457
BUN, BI/NT 10%, S-ACP BEMEAL HIBA HUBET (LI EHLBED 22, 48 iR T3 B E Kot e
HAE B E YUY L BN T A8; S-UE REMEALIR AR, TER NH; , Ao AT R4 Wi
2231 HEME S IR R . AR, SRR S B R IEAHYE, HARE S AR &
REGEN BT ER NI

TIEMAY R EIRAS RGP RIRRAI S, XA EIREI . EYE K ek
PO DA S Ah I B R R A R, IR (AR AL mT o AR - AR Y R 2L AN 2 R
PR ARHF R, IR R R R K TSI K AU, R TS RS ME R
B R AN, YRR R S, R R >, TR IR R TS
KRAEA T . HAREE M BRSO A ek — DAL .
3.2 XFSIREPLIFIFERERT B FISTHRESIEMN

IR R TR M. BEEYEROK . R AL TR RER LR, AR Rk e A 4,
- IEFRE (0 A R 2 0 T R 25 2 07 AR F I 25 P AT A DS R, R T SR A
ZHRICR SR BEETE L E YRR AR B A e, R 7T (0 &% LI IR I e b a) B
MEAEH . o 5 BiHIERFLL S-UE 3G M L3550 K HIRMA I ssm ok, HagtE 5B LR
Bl A 2. . MEBLEREBIEREIEMERR, X5k EPI 745 Al —
;o F, AATHE B IR IREGE M R AR LI ER L. AT AEFIN N, S-ACP JEMES LA N
SR AEE. LI pH MRUEEEE S IR P, AR S-ACP EME SeE . B S-Al
TR R IEADE, SRR B A, AR 5 s R A . IR LR
A BARE A pH [ H AR B R IEA R R

FE RS M R B I B4R R 2 N AR N D B U SR SRR BT AT 58, IR SR Febn R AT
Betb e 1 kAT B RS BB, T LA 2 ) B AR, AT gl 3 A o BT AT R R
B3] 5 ANEWSy, BT ETRRERN 7.35%, ALl st + IR L A1 0. AT
GEEIR, i T ~IRZE S50 BMER Y 1.636. 0.013. -1.727, PiBIHIEFE S, 5150
VRO, IR BRI AR R s, R, WOR T RS RGNS R

4 75 1%

RTFSHFRERFSHEEME, RRAFEDPZET, RFSREHEERE. MR 58T
K, AR BESEN pH BITEE YN, pH4.5~5.81, HIEIRENRRYE, K-S &6+ 150
TR AR S AR A2 3 9% i AR e, $R BN S-Al > S-CAT > S-PPO > S-ACP > S-UE; KT&
HI5F)E, R B VRSO S >, (R S AN B R R R B TE B BRI . R TSR A
PR B AR BRI AR e SR, E RO AR, BRSNS EE, SAE 0 tiE.
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Dynamic change and Comprehensive Evaluation of Soil Environment of
Rhizosphere of Pseudostellaria Heterophylla Relative to Fertility

LIU Bangyan® LI Jinling"? CAO Guofan'" ZHENG Ting* HE Bing® ZHAO Zhi*? WANG
Huanglei*?

(1 College of Agriculture, Guizhou University, Guiyang 550025, China)
(2 Guizhou Key (Engineering) Laboratory of Medicinal Plant Breeding and Planting, Guiyang 550025, China)

Abstract This study aims to explorate temporal variation of the soil environment in the rhizosphere of
Pseudostellaria heterophylla as related to soil nutrient condition, in an attempt to find out a comprehensive
method for evaluation of the soil environment in the rhizosphere of P. heterophylla, and to provide a theoretical
basis for guiding efficient cultivation of P. heterophylla. In this study, P. heterophylla was planted in three plots
different in soil nutrient condition, changes in soil chemical properties, soil enzyme activity and microbial
population structure were monitored regularly, and multiple-factor comparisons done. Then principal component
analysis of the data was performed for comprehensive evaluation. The results of the study show that during the
whole growth period, total phosphorus, slowly available potassium, readily available phosphorus and readily
available potassium varied the most significantly in content and S-Al (Soil acid invertase) and S-CAT (Soil
catalase) did in activity in the rhizosphere soil of P. heterophylla in all the plots. However, organic matter, total
nitrogen and alkalytic nitrogen did not vary much in content and S-ACP (Soil acid phosphatase), S-UE (Soil
urease) and S-PPO (Soil polyphenol oxidase) did neither in activity in the growing period as a whole. After the
plant matured soil bacteria and actinomycetes increased significantly and fungus decreased significantly in
population. Among the 16 soil environmental indices, significant correlations were found between some of them.
In principal component analysis, five components were extracted with basic eigenvalue being higher than 1.
Then comprehensive scoring was performed based on the function expressions of five components. The results
show that the higher each soil nutrient in content, the higher the comprehensive score, the better the soil
environment. During the growth period of P. heterophylla, soil phosphorus and soil potassium vary sharply,
making it essential to supplement P and K fertilizers timely, which may be one of the effective measures to
improve soil environment in the rhizosphere of P. heterophylla. It is, therefore, advisable to conduct
comprehensive scoring based on principle component analysis to objectively and efficiently evaluate the soil
environment in the rhizosphere of P. heterophylla.

Key words Soil nutrient; Pseudostellaria heterophylla; Soil enzyme; Soil microorganism; Temporal
dynamics; Principal component analysis
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