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L1 AR ab

MRAE PRI B T A ARA S OCRR sy
MRS, R DR i (8P
ah ) BATIGRPERRAE AL, B dhi IR IE ik L
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Krf, RS MDIEMIERRIEEME, K 2% i1
TSRO, n AP EARAY AL,
1.3.3  HdEab

K FH Excel 2019 #1785 53 ¥ 51155, Al H
SPSS 22.0 % 48 #F 47 5 22 53 M. Duncana £ [t
B FRG AT MO, R EHRER AT
PIEH + bEZEFOR,

2 BRESH

2.1 KA DUREAR PR e Wk A8k

SRR BT PRI 2 T AN 7= oA 1 DB
PR I B (£2), ZRER, AFEM™
b 1 DUBEAR B A 3B 40 TR L L TR RIER TR A
HB B REZES (P<0.05), B WXY B4 Fi
WX b5 A DB A > ek E > BEAN, HAr
BN > A0 > B, RS R AR I AR P B
A IR BURAE 1.942 x 10° ~ 35.767 x
10° CFU « g, KT AR R B 20 i HUAR ) BF WXY
B A REAS (R 5 B v T AR AR (P<0.05),

PETH AR I8 H 2T W 3UHE X1 240 %8 351 WX AR B REA
AR IR Z, V)4 ) o 8K X 22 R A pRR
4 41 GY FIEFEA P AU 1B A R A A
16 5.950x 10" ~ 63.333x 10°CFU - ¢, BEVE4A
FRG TR B H LB IR A TB Rk 55 AR A ) B
W T HABARE A (P<0.05), H PR H EB
SIUAR 2 /MR CK ARIEHEA T BRI EUE R
A, B WXY 25N, 3k iR B
3.69x 10° ~ 2935 x 10°CFU + o', GY FRIFFEA %R
B T HARA (P<0.05), HKJE TB AR
A, WXY B A REA ek o B g b AR
DIAE ) B BOk UG, WXY BF4: 5 TB F 5 RS 1)
o W T A AR AR (P<0.05), HIFKIR
WS, GY fl WX, T1fi FJ. CK. NL & 4 T 54K
IKF

2% 2 W1, TA] = MoK 1 DD RE A0 5 LA
TR ST . T S B R R LR B T
K. BIEASIEE S22 S, ANFE e
YIECR L= AR —3, W AN TR R K DU
HR PR R 1 S 4 T R ) LR AL AL i i, 25
AR L (P<0.05),

(T

£2 AEF=HhA A NIRRT IE AT SRR E W E R 5 RIS

1 R HIH &3 TE L I e T

el (x10°CFU - ¢')  (x10'CFU - ¢')  (x10°CFU - ¢')  ( x10°CFU - ¢") AN /L A /R TR/ S

WXY  35.77£6.19a 8.72 +3.06d 3.69 = 0.38f 39.48 + 2.66a 435.76a 9.82a 45.28cd
WX 19.82 £5.20b 2233 +3.62¢ 10.03 +1.29d 30.07 + 1.99¢ 89.71h 2.02b 46.17cd
FJ 3.75 +0.53d 28.50 + 2.59h 12.10 = 1.94d 16.14 = 0.91d 13.33de 0.31cde 42.59¢d
WS 14.44 = 2.14¢ 26.50 +3.67h 20.43 +2.18¢ 35.14 + 1.25ab 55.85he 0.71c 78.17he
CK 224 +1.14d 5.95+2.61d 9.72 +0.79de 12.02 + 0.57de 48.68cd 0.23de 192.90a
NL 2.56 +0.36d 27.50 +2.43h 7.33+0.47e 10.16 + 0.22¢ 9.37de 0.35cde 26.79d
TB 13.67 £2.97¢ 63.33 + 5.05a 2297 +4.27b 37.27 +2.65a 21.76cde 0.60cd 36.20d
GY 1.94 +0.39d 29.33 +3.78b 29.35+2.19a 31.59 + 0.86hc 6.71e 0.07e 101.27b

e n=3; ANRAVNGFRFORB A B EER (P<0.05) ; /NG PR R TR %25 (P>0.05), T,

2.2 K DURIARPR + 3RS P54

AN T 7 b R Ay DR AR B - 9 it 0% 1 D 2 2R
(%£3) R, MRUEERE. PR, mkpiR
Mty . FEWEEG . DREG. ZWAALEE. EOM. o4k
AR B EE2E R (P<0.05 ), KH N EHRPR
F PR IR G EN T 1309 mg - ¢! (TB) ~
1712mg + g (WXY ), FHER 1.519mg - o5 bk
WERRBEHE EN T 0810 mg + ¢ (CK) ~ 1523 mg - g
(NL), “FIIMEN 1294 mg - g5 BIERERR G VEN T
0.190mg*g' (GY) ~ 1918 mg - g' (NL), FIfH N

0939 mg - g HEMHREIG T 7.644mg - ¢! (GY) ~
81858 mg + ¢ (NL), “FHfH N 33944 mg - o' JIKAG
TEHEAT 0248 mg - ¢'(GY ) ~ 1.841mg * g (WX),
- {E N 1.036 mg - ¢'o £ Y ALl IS A T
0.089mg* g (WX) ~ 0372mg -« g (CK), FIH
#0198 mg + g B [ PEA T 0288 mg - g
(GY) ~ 0735mg- g (NL), FHfHHK 0387 mg - ¢
AL EEHTEN T 0638 mg » ¢'(GY )~ 1.858mg - ¢
(CK), FIE R 1211 mg - ¢ A& FoRE, Bl
WEIRNG . FERERE. DKEE. BEORE. e SRS
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S I 2 B TR AR A (NL) > PR AR
BPAE A (WXY ) > 5P EE fh > BEvE K A Ak 55 i
(TB) > PN~ JeAR K i (GY )5 R R k1
S-S5 S 0 DR AR R BF AR (WXY ) > HE AR
Wi > T AR ONL) > U oAk B A
(GY) >BRVGR AR (TB) ;5 hPEm i i s v

Al (WXY ) > T Jeakssah (GY ) > POk :
i > BEVE K IR ER S (TB) 5 Z By A LB -
H 2 BEPE R ok RS (TB) > SEPORIEN > =
B TRAREES (NL) > il osssh (GY) > &
PRARR B A (WXY ), 255K, P2 A5 AN [H)
XK A DUREAR B+ e IR B . FEbE e 25 T R s Pk

(T

FEMERE B /TS (NL) > HRAREE  WAARERE, Hifn2ERrEs (P<0.05),

®3 AEFHAKE NIRRT IREEE S (mg-g")
15 o o . - . -
Ber WVl T2 it TR BRI TREARE I Z AL G Uk ey
WXY 1.71 £ 0.06a 1.47 + 0.08ab 1.39 +0.07¢ 32.42 +2.05¢ 1.45 + 0.06¢ 0.10 £ 0.01de 0.40 £ 0.03b 1.49 + 0.04b
WX 1.67+0.11a 1.33 £0.09d 0.73 £ 0.02d 19.15 £2.93d 1.84 +0.05a 0.09+0.0le 0.42 £0.01b 1.04 £ 0.08d
FJ 1.54 £ 0.07be 1.33+0.07d 0.39 + 0.03f 14.01 +3.57e 0.98 +0.05d 0.17 +0.02¢ 0.31+£0.02d 1.25+0.11c
WS 1.42 +0.03d 1.38 £ 0.07cd 0.55 + 0.06e 31.98 +2.77¢ 0.35 +0.02f 0.28 + 0.05b 0.29+0.01d 0.97 £ 0.10de
CK 1.57 £ 0.06b 0.81 + 0.05f 1.64 £0.11b 63.81 +4.58b 0.92 + 0.06d 0.37 +0.05a 0.36 £0.01c 1.86 £ 0.13a
NL 1.48 £0.07bed  1.52+0.04a 1.92 +0.10a 81.86+1.18a 1.73 £ 0.06b 0.14 £ 0.03cd 0.74 +0.03a 1.59 £ 0.14b
TB 1.31 £0.05e 1.12 £ 0.05e 0.70 + 0.03d 20.67 +3.05d 0.77 £ 0.07e 0.32+0.03b 0.30+0.01d 0.87 +0.05e
GY 1.46 + 0.08cd 1.43 +0.07bc 0.19 +0.03g 7.64 +0.79f 0.25+0.02¢ 0.12 £ 0.02de 0.29 £ 0.01d 0.64 + 0.06f

2.3 KD RHARPR H sk 5 2 A BT
KDL EE AR PR 4 HEER 2 5 R S I E 4

(F4) R, SRBEER. HIRIREERSE
B R BOR N R BRI HE R AR EEES
(P<0.05 ), KM DI REARPR - BBk R R S RN
T 2489 g kg (GY) ~ 6582 ¢g- kg (NL),
HA 44T g~ kg DIRBEREFE RS HNT 0855
g kg (TB) ~ 1913 g« kg (WX), FH{EN 1377
g+ ke HIRBOREE R/ BIREEH Z/TE 0243
(CK) ~ 0463 (WS), Z#BOKRER / SIkEE
R FHE N 0326, B 7 3R EUERTERE K 5 LB Bk
W R VI N 32.56%, L5RFW], HPARZEE AL
(WXY) . =R TR (NL) FIE DA Z AR
(WX) PR HIEEIRER R . HIRNEREER T
I AN (P<0.05 ),

®4 FEFHAENSRELIEPHREBTRSE (n=3)

+-15 RIREER SREREER  SIRIUREER/
T (g-kg') (g-kg') BEREER
WXY 6.42 +0.35ab 1.77 £ 0.05b 0.28 £ 0.02¢cd
WX 6.12 £ 0.42b 1.91 £ 0.08a 0.31 +£0.02¢
FJ 3.20 £ 0.30de 1.28 £ 0.07¢ 0.40 + 0.05b
WS 2.83 £0.33ef 1.30 £ 0.12¢ 0.46 + 0.04a
CK 4.84 +0.28¢ 1.17 £ 0.03d 0.24 +£0.02d
NL 6.58 + 0.38a 1.81 + 0.05b 0.28 + 0.02¢cd
TB 3.30 +£0.28d 0.86 + 0.08e 0.26 +0.04d
GY 2.49 +0.18f 0.91 £ 0.06e 0.37 £ 0.04b
— 90 —

2.4 KA DUBARPR - ot it . RS L

M1 AT, B i R DR 3 X 4 e
A Y YRR S AT 1071.030mg + ke (TB) ~
1775955 mg * kg (NL ), FH{EN 1391354 mg * kg
MAEYAYRERSEN T 4520 mg - kg' (TB) ~
22200 mg * kg (FJ), SFH{E K 10.745 mg « kg
il A= W A W ik R EE E A T 66.046 (F))  ~
258.149 (TB), FHMHH 168.996, TEHIA )™ Hi Ak
F1 DL RIAR PR B 5 B AR AR BUR IS AT BT A ] o
2.5 K W BIARBR 1A Y2 Fe b i S 48 4

AT, WXY B3z Oy T, A4
KRS RS, BxEASZR I KA
BEARL PR - S 000A W~ 4 A 0 U P i RO TR 4
(5) fn, LL1.50 £ 0.50 1 S HASURM: i 1 Y
FIWTAHE R B8 BOR T 1.50 (34 50% )
/N TF 0.50 (F#IK 50% ) RO, AR H—1- 4
HEEE R X% - MR S flom o e 0,

H 2% 5 AT, K E DUREER A I U ARy N Tk
RS, EW . AP . ZSEYSAALEE . REREEGAE
1 Tt PP o UM R4 A AN IR R BE 3, 2]
EN R —E B, Hf, B CK
FEHL ) R BRSO L LA A G i B
K, HAURPEREEE KT 2.02, Xt # A8
AR R i) 1 e R BURR ;  TT 22 B AR A R S R WX
M, R A U R BCUE I R T 113, X+
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Hi I 7 2 QAR A R i) 1o d5 R BURR . AT . TR
B, DHRBERERE . DERERE . HEEU Sk
WRGE | ARG DREG . BRI B A AR 1
(AR o R 48 B AN TRV R B /L, R A B T13Y
SN —E B R S, b, BR WX A
AR SN, HAEUR MRS BUETE 0.06 ~ 041 Y[,
XoF = b I FH X b 1 o 7 Ay U, TR R il
R PR TR B USRS EUALE 0.55 ~ 1.04 Y5,
Xof A R 7 AR AR e e AN RURR . A B /TR T

HeR / ERHAUEEERE 0.01 ~ 021, B/NT 05,
BN XK A DA A A 5 2R A2 P o A5k
TR B/ H R BB SR R, WS, CKL GY X 3
AN B R 0F - A D7 3L A AR
Wy ek B 0 B HR BUEAE 072 ~ 1L19ERIN, X
AT AR R BUR . BR FTL NL AT GY
b, AR RS A 5 A e A AR
B FJ A GY AbBEAN, A i S LS - s R D7
T AL i AN BEURE

%_;D 2000 a Tgn 307 350 X a
 1600F 2 be be . o 25 fpﬂg( 300} a
g ¢ §  Z a0l b o3 250f | o abe | abe
= 1200} d i B 00}
41 &1 15 cd ]
® 800} = cd od H 150t
] I 107 cd = 100 } bc
S 00l s i d gj ¢
H g > =50t
e
0 H 0 0
g STFOLEFIRe &8 FFQLFoRe FEeLFdee
AR AR T HERES
B1 AREFMKBRBRETIEMEYER. RSERBRLL

TE: n=3; ARVNGFRHIOREBNZER B (P<0.05); MFE/NGFRHEFIREMZER A LS (P>0.05),
x5 AREFHKE RSEYFEAERIEEH

iSWAEEEa WX FJ WS CK NL TB GY
TR P it 0.99+0.05a  0.91£0.05abc  0.84+0.04cd 092+0.05ab  0.87 +0.03hc 0.77 +0.03d 0.86 + 0.03be
rh BRI 091+0.03b  091+0.045h  0.95+0.02b  0.55+0.03d 1.04 = 0.06a 0.76 + 0.02¢ 0.98 = 0.06ab
IR it 0.53£0.02c  0.30+0.02¢ 0.40+0.01d  1.20 +0.06h 1.40 £ 0.09a 0.50 + 0.05¢ 0.13 +0.02f
Rian 0.60+0.08d  0.45£0.15d 1.00+0.05¢  1.94%0.09b 2.50+0.12a 0.62 + 0.06d 0.24 + 0.02¢
i ity 128+0.04a  0.680.03¢ 024+0.02¢  0.64+0.06c 1.20 + 0.05b 0.53 +0.01d 0.17 £ 0.01e
Z M A AL i 0.87 +0.13¢ 1.65 +0.32¢ 273+043b  3.68+0.78a 1.31+0.15¢ 3.17 +0.62ab 1.13+0.27¢
el 1.04+0.05b  0.76 £0.06d 0.72+0.02d  0.880.02¢ 1.83 +0.08a 0.73 +0.02d 0.71 +0.03d
i A S 0.70 £0.04d  0.83 +0.05¢ 0.65+0.06de  1.25+0.07a 1.06 = 0.09h 0.58 + 0.03e 0.43 +0.01f
SRR 0.96+0.0la  0.50+0.05cd  0.44+0.03cd  0.75+0.05b 1.03+0.11a 0.51+0.01c 0.40 + 0.04d
SRR YERG R 1.07£0.05a  0.71 +0.03b 0.72+0.04b  0.65+0.01b 1.01 = 0.04a 0.48 + 0.04c 0.50 + 0.04¢
SRR/ MIREEEEE 096+0.0la  050+0.05cd  04420.03cd  0.75+0.05b 1.03+0.11a 0.51+0.01c 0.40 + 0.04d
gl 0.55+0.10a  0.11£0.0lc 0.410.08b  0.06=0.02c 0.07 +0.01c 0.39 + 0.09b 0.06 = 0.02¢
FA 2.63+0.43bc  3.45+1.08b 319+ 1.01b  0.67=0.10c 335+ 1.19b 7.54+1.62a 3.55+1.15b
e 2.77+0.18cd 335+ 0.63¢ 563+035h  2.68+0.17cd  2.02+0.10d 6.30+0.97b 8.09 = 0.38a
T R 0.76 +0.08b  0.41 £0.05¢ 0.89+0.08ab 0.31£0.05cd  0.26 £0.02d 0.94 +0.14a 0.80 = 0.05ab
4T / HH 021+0.07a  0.03£0.01d 0.13£0.03b  0.11£0.05bc  0.02£0.01d 0.05 +0.01cd 0.02 + 0.00d
YT / Rk 021+0.05a  0.03£00led  0.07+0.02b  0.02£0.0lcd  0.0420.01bed  0.06%0.02bc 0.01 0.00d
R /B 1.03+0.08cd  0.97 £0.25¢d 1.80+0.57be  4.15+0.74a 0.61 +0.15d 0.83 +0.26d 2.33 2 0.64b
Tl Wy e 0.96+0.10b  0.97 £0.10b 0.860.04b  0.87 =0.06b 1.19.+ 0.08a 0.72 + 0.05¢ 0.87 + 0.04b
YRR 1.11+0.63b  3.10+1.60a 1.02+041b  0.98+0.30b 1.57 + 1.07ab 0.57 +0.14b 2.40 = 1.28ab
(CEXY/ VI 1.04+0.49ab  0.36+0.14h 0.98 = 0.51ab  0.96 + 0.38ab 1.03 + 0.68ah 1.31+£0.35a 0.43 +0.20ab
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Li LRIk, HOKE DUREEP AR A B O (WXY)
AR AR AR L, ANIRD P K DURER S L L2
WL OELTE . MR BRSNS AR B
T AL A A RURR
2.6 KHDUEARRR A LW NE ) i A
2.6.1 FSARPRHIRCE

N TR DR bR LS Y . WS
o M N LA, o PRI UL S R
P, SRITEIE AT X 48 IR B AR PR A T AR A
AbPE, A 3R o A 21 A SRR Sy s bR AT
BEAEAL P, XPRFE(E R T 1B Tt — 2D AL 3,
I A B 2R AR S A AT A A, 4R LR
6, MR R BRI E (RT 0.4 HAXHEBOK
SZr BIAHSCHEBGR ) AT, 25 1 XY
TRV A MRYE DR NG . SRR . KNG . EE
By, AL, SIREER . HIRBORENR
DR BORGEM R | SRR | TR M/ H
WL R 5 2 XA R R A
PERERREE . REVERE . B Al dE . MeEYE

B, ANTE /TR . S 3 TN Y S R A
A YRR MEEY R /R 5 4 E RN
TIEFEbRA B . R B F, KA EE
A YR SRR VA B AT DABERERT 4 A ot
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Indicators and evaluation of soil bio-fertility quality in Fritillaria taipaiensis P.Y. Li cultivation area

ZHOU Nong" *, WANG Yu-han', MEI Chun-mei® *, ZHAO Yu-wei’, SHI Zhi-fen', KONG Xiao-tian’, ZHANG
Hua', LI Wei-dong” (1. Green Planting And Deep Processing of Genuine Medicinal Materials In Three Gorges Reservoir
Area, Chongqing Engineering Laboratory, College of Biology and Food Engineering, Chongqing Three Gorges University,
Chongqing 404020; 2. Key Laboratory of Chinese Medicine Processing, College of Pharmacy, Nanjing University of
Chinese Medicine, Nanjing Jiangsu 210023; 3. Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing
Jiangsu 210023; 4. School of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu Sichuan 611137;
5. College of Pharmacy, Dali University, Dali Yunnan 671000 )

Abstract: The contents and ecological sensitivities of soil bio-fertility factors in the rhizosphere soil of Fritillaria taipaiensis
from different origins were analyzed to understand the distribution of comprehensive soil fertility in the production areas, with
a view to providing a reference for the improvement of soil quality of F. taipaiensis. Twenty-one soil bio-fertility indicators,
including soil microbial population, contents of coccidioidomycin-related soil proteins and soil enzyme activities, were
measured, and the sensitivity index (SI) of different fertility indicators was calculated using the wild sample ( WXY ) soil
of F. taipaiensis as a control, and the critical value of the weights of the indicators and the subordination function was used to
calculate the comprehensive soil quality index ( the biological index of fertility, BIF ) was calculated based on the weights of each
index and the critical value of the affiliation function to characterize the quality level of soil fertility. The results showed that the land
use mode ( artificial cultivation mode ) had a significant ( P<0.05) effect on the microbial biomass, coccidioidomycin content,
and soil enzyme activity of F. taipaiensis soils from different origins, showing different patterns of change. Compared with WXY soil,,
the microbial biomass of bacteria, fungi and actinomycetes were more sensitive to the response of land use changes. The results of
principal component analysis showed that soil acid phosphatase, catalase, and total number of microorganisms could better reflect
soil bio-fertility characteristics. Among the four bio-fertility classes delineated, the BIF was in the range of 0.447 to 0.710, with a
mean value of 0.554, and the average soil quality comprehensive evaluation class was medium. The study showed that, within the
time range of this study, the base of artificially cultivated F. taipaiensis was dominated by soils with three or four levels of fertility,
and it was necessary to strengthen the soil nutrient management and reasonably apply soil beneficial microbial fungal fertilizers to
enhance the level of comprehensive soil fertility, but its optimal recovery period was to be determined by further studies on indoor
and outdoor cultivation.

Key words: Fritillaria taipaiensis P.Y. Li; soil biological fertility; soil microorganisms; soil enzymes; sensitivity index; soil

fertility index
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