5528 45 16 1] FEXRAFFERE Vol. 28, No. 16
202248 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2022

b i A LB A T T VR R o b 3R AIE T Y R

Ze B, BREE, SHE, PR, T3, BhAT, HBEE, AKX
(TR FE AhERRIRFR, ZEREMEMGZEN S ERIEATIELERT,
¥k 404120)

[(HZE] B ISR A 7 A L4 0 8 5 D BT R 24 4 5l T B2 AR B - ST g (5 0, Oy B0 B N TR T 2R
TR AT A A R PR S 2 L AR R BRI R R N AR O 3L R B8 15 A8 1 (CKO) AL B2 Bacillus mycoides(S1) 41 B
B. wiedmannii (S2) 41 . # ' B. proteolyticus (S3) 4 . ¥ F' B. mycoides F B. wiedmannii (S4) 41 . ¥ ¥ B ¥k B. mycoides M
B. proteolyticus(S5) 4 3% F B. wiedmannii F1 B. proteolyticus(S6) 4 3%# B. mycoides .B. wiedmannii 1 B. proteolyticus(S7) 41 8
AR 53 MR A AT LT AN D X E T AR AR 25 R R i R PR IR U E B RS R IR S, B R B R R AT
ML AR 7 P B EARRZE S B &S CKRAL L A S T 16.42% .3.83% . 16.86% .33.69% .2.11% . 13.44% .
28.83% ; 4% Bl it A7 L 200 P 4 AS [ R B8 388 0 7 - R A W 85 i L DL S6 RN ST 20 A ARCR Je hy W 3 5 45 A0 AR ML A0 DA B = T B
PR, UL ST AU e o W TR L B R L b M R W 0k W R G LA W RN S A Ak U RS M 4 0 L CK A
49.96% .104.67% .110.17%.99.61% .26.26% . 11.29% ; F Fi fift A5 WL W 20 P AR 1 AR B 1338 pH, 8 1 sl 52 4y & i, S7 4
QEBER TR AR R PR - S A R A R A R S A B A0 ) CKOZL W 181.46% .51.64% .42.62% ; HIE PR/ BT 26 1A, B 4 5k
R T TG 1 2 ) A TR A 5%, - R S e R P R IR 56, RS R IR A 2 TR SR W AR DG . B8 AP R [
AL 2 TR B A DA R R e T A T AR PR 1 A Ty, b IR 5 e Bl 3 i A AL B A A RO e

[XgER] EES; MAVEAE,; G2, MUEwITEG; s, Faaa

[FESHZEES] R284.2;5567.239;R289;R22;R2-031;R33 [Z#t4RIRE] A [ZEHS] 1005-9903(2022)16-
0156-09

[doi]l 10.13422/j.cnki.syfjx.20221018

[ 4& HRitk]  https://kns.cnki.net/kems/detail/11.3495.R.20220624.1156.001.html

(M4 HAR A BI]  2022-06-25 18:57

Effect of Inoculation with Organophosphate Solubilizing Bacteria on

Quality and Soil Fertility of Paris polyphylla var. yunnanensis

LI Zhuowei, LANG Jiagi, MENG Qi, YE Mingyan, WANG Jie, SHI Rujie", DU Huihui, ZHOU Nong’
(College of Food and Biological Engineering, The Chongqing Engineering Laboratory for
Green Cultivation and Deep Processing of the Three Gorges Reservoir Area's Medicinal Herbs,

Chonggqing Three Gorges University, Chongging 404120, China)

[Abstract] Objective: The effect of inoculation with different organophosphate-resolving bacteria or
compound bacteria on the quality of Paris polyphylla var. yunnanensis medicinal materials and rhizosphere soil
fertility were studied to provide a reference for the development and application of biological bacterial fertilizer

in artificial cultivation of P polyphylla var. yunnanensis. Method: The three dominant species of
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organophosphate-solubilizing bacteria were inoculated separately and in combination in sterilized soil by single-
factor indoor pot planting, and no inoculation was used as the control group. The effect of inoculation of
organophosphate-solubilizing bacteria on total saponins content in rhizomes of P. polyphylla var. yunnanensis, as
well as microbial numbers, enzyme activities and nutrient contents in rhizosphere soil were analyzed. Result: In
the seven treatments inoculated with organophosphate-solubilizing bacteria, the total saponin content in the
rhizomes of Paris polyphylla var. yunnanensis was increased by 16.42%, 3.83%, 16.86%, 33.69%, 2.11%,
13.44%, and 28.83%, respectively, compared with the control. Inoculation with organophosphate-solubilizing
bacteria increased the number of soil microorganisms to varying degrees, and the effects of S6 and S7 treatments
were the most significant. Inoculation with organophosphate-solubilizing bacteria improved the enzyme activity,
and the effect of S7 treatment was the most significant. The activities of acid phosphatase, neutral phosphatase,
alkaline phosphatase, protease, invertase and catalase were 49.96% and 104.67% , 110.17%, 99.61%, 26.26%,
11.29% higher than those of the control, respectively. Inoculation with organophosphate-solubilizing bacteria
reduced the pH of the rhizosphere soil and increased the content of soil available nutrients. Under the S7
treatment, the contents of alkaline hydrolyzable nitrogen, available phosphorus and available potassium in the
rhizosphere soil of P. polyphylla var. yunnanensis were 181.46% , 51.64% and 42.62% higher than those of the
control, respectively. Correlation analysis showed that there was a significant positive correlation between total
saponins and phosphatase activities, a significant positive correlation between soil microorganisms and soil
enzyme activities, and a very significant positive correlation between soil nutrients. Conclusion: Inoculation of
different organophosphate-resolving bacteria or compound bacteria can improve the quality and rhizosphere soil
fertility of P. polyphylla var. yunnanensis. Among them, the mixed inoculation of three kinds of bacteria and the
mixed inoculation of B. mycoides and B. wiedmannii have the best effect.

[Keywords] Paris polyphylla var. yunnanensis; organophosphate-solubilizing bacteria; total saponins;
microbial count; enzymatic activity; nutrient content
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Paris polyphylla var. yunnanensis
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Table 1

polyphylla var. yunnanensis (x+s,n=10)

Effects of inoculation with different organophosphate-solubilizing bacteria on microbial population in rhizosphere soil of Paris
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e
(x107)

5.667+0.147°
4.867+0.031°
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6.067+0.176°
11.770+0.229*
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Effect of inoculation with different organophosphate-solubilizing bacteria on enzyme activities in rhizosphere soil of Paris polyphylla
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Table 2 Effect of inoculation with different organophosphate-solubilizing bacteria on pH value and nutrient content of rhizosphere soil of

Paris polyphylla var. yunnanensis (x+s,n=10)

1 %F /mg kg

B A /me - kg

215 pH Bl it Al /mg - kg
CK 4 7.668+0.040° 50.104+14.113¢
S141 7.303+0.066° 69.910+9.218¢
S241 7.410£0.196" 93.300+17.600°
S34 7.279+0.120° 100.253+24.568"
S4 41 7.599+0.041° 108.393+3.412"
S5 41 7.543+0.059" 120.05242.126™
S6 41 7.251£0.061¢ 138.779+2.129°
S74 7.081+0.100¢ 141.023+2.201°

96.535+0.701°
130.279+2.209%
127.691+3.015¢
132.319+0.617¢
128.256+0.636"
137.877+3.292°
137.675+0.222°

146.390+1.177°

670.804+1.7038
935.981+0.742°
851.15242.380°
839.149+2.399"
839.804+4.774"
978.586+3.733"
899.189+0.428¢

956.705+0.577°
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17 Tt 0 B 12 5 1 Y S 1E AH € (P<0.05) , M C R Ak
0.728 ; il 1V Wl 2 Wl 5 Bl ik 2L 2 1E A G (P<0.01) , AH
K FRBH 0.852 5 F 11 5 M T R A 2 422 1E A DG
(P<0.05) , 4152 2 %0 0 0.826 F110.732 ;i AL & i 5
1R fiFf 2 R A5 5 T A O (P<0.05) , AH 56 & 2053 S
4 0.804 F110.734 , 5 47 %W 5 1E A DG (P<0.01) , G
FHECH 0.842; 5 i A 5 A AW 2 1F A C(P<0.01)
AH G 2 B0 0.855 ; 47 280 1 B A% 4 22 0F A 6 (P<
0.01), /€ R B35 0917, pH 5P B A E &
T4 L AT AT A5CBE  i 22 00AH O (P<0.05) , A & R 4K
I3 9 -0.710,-0.726 .-0.723 . -0.723 , pH 5 fit 5 #L
5 441 BT A0 RE B A o R B B S R OC (P<0.01) , A
X Z BN -0.867 F1-0.835,
4 itit

oA R R T AR Y A ROy, B g K
oA R H A AR R A b i T PR LR 3=
LI 3k 40 6 3 B A VR R A e i g A R
VRS 40 e ot 245 1 45 1 FH s I AR Ok K R T 4
AN - e o o R R N 7 o o
J5 T A A 2 TR R R R R A AR N
WM EE M R EEE . TP REY
o ) 2/ BT E LI A R RN, I
A P A A R R B RE S 5 T A B Y B A
BILITE 189 43 fift S5 R T 5 AR TR RE o0 fdt b A L B PLw

£ T 2 D, R R 8 U A S i mT A
WS D o e 2 R Sl LA I R A A S o
A WSO P A BE AR KR B XU AR Y i
FR A S b AL A0 B Al T YA PR AT BGE AR B
EDR AR S BRI B v e e b A Y R,
B TP Bl A W R S ke b S TR O 9 0 B B AR A
TS S LR ALY RS R RS i 2
TSR M EZH RIS o LR
il e A0 A5 W IR ) O A0 R A B B4R A R
il RE A E 4 9 b B R A O R A K B
IR T 5 - S R T T LA oo K A LA, A
173 T S AR SR B R R
T 2 5 W 2 W) o v e i, 8 3 M IS 5 I ) JE
JCEO PRI e S v A R T P /N T LA S 3
e 1 EAE Ty RN B EAR bR o pH S e o 38 B4 TR B
JE TR WA J3E RE R W) L S8 N R b M SR 4y 00 6 A T
WA AR W) B AR R B B B, R SR R R
b R R CN T Qe g i e o Wil RS
Ci T

TEABIE5E 32 P A AT BIL B 20 B8 2 R
X L R i ST B AR B e SR A S T R
I S SR 23 5 A 50 R A AN A R o 4 b iR A
B2 T, 0 E R AR 25 v 9 R B BT R
g, LR & A A9 OR T LR Bl SR Bl i A
BILW4 200 11 RE 5 i U A 1 28 T R 5 &, R AR
TR A . AE BRI R S, 5 CR AL e,
Ak P2 B b SRR W B R AT, LA
A A I e R, RO I I 144 0 S G TE EY
A AN TR AR JEE (1 358 I, Wi 1 TG P K R A K, £
BT R E VR OR A 3 P R A Ak PEACR e
2, 2 WY it A LB 40 B AT LB e R L
AWy B S Ty, kR e R T A
B v ) pH L CK AR AT BT A T 980 o B A K
i pH s 6.5~7.5, WFT 13 45 ROk A, L fh b 35 , 41
E 38 B 7 I R A BT Y Rl - pH Y. At
Hegr oy & B Al LA, M e R A A
TR 5 CK AL L8, #8014 s , & e K
M J3E 5 R B4 O Bk A A R L I T 152 4%, K
F 122 b fi% A L B0 20 TR RE I B v D AR R R SR
O 4R T AR R AR Ty, DT 4 e AR Y
af o A SC PR BT R, B R T W TR I T
RN 22 8] 22 4 2 TE AR OG , 26 I - Sl i g 4k 5 TR
HAEM R Z DI . LA R A Z ],
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#3 SiBREHERXESH
Table 3 Correlation analysis of index
- ) fA LB AR TCPLEE ) . . iz
ERan B i) N fiff 497 T e L FLTE W kW L
v 4 4 ' R
BT 1.000
4N T 0.300 1.000
[#] 8 1 0.150 0.407 1.000
% 490 T 0.210 0.521 0.886 1.000
fRA VLB 0418 0.682 0.226 0.365 1.000
fit THLBEANEE  0.330 0.923% 0.282 0.325 0.737" 1.000
i=N:) 0.524 0.617 0.389 0.355 0.859% 0.792" 1.000
B 0.595 0.567 -0.022 0.150 0.934% 0.682 0.827" 1.000
TR 0.037 0.479 -0.115 0.091 0.662 0.662 0.629 0.689 1.000
% 1 % s 0.761" 0.535 0.103 0.319 0.380 0.452 0.363 0.528 0.239 1.000
v 5 T il 0.818" 0.577 -0.021 0.206 0.651 0.605 0.613 0.818" 0.494 0.905”
Tl T 0.550 0.699 -0.100 -0.026 0.471 0.646 0.374 0.559 0.174 0.719"
Rl 0.541 0.462 0.132 0.035 0.814" 0.627 0.868% 0.827" 0.404 0.324
TR Tt 0.524 0.411 0.089 0.228 0.892 0.449 0.721" 0.901” 0.475 0.473
o AL A G 0.423 0.848% 0.518 0.566 0.597 0.676 0.475 0.448 0.036 0.435
pH -0.397 -0.583 -0.559 -0.710"  -0.867  -0.513 -0.726"”  -0.723" -0.428  -0.409
7 2R 0.439 0.827" 0.323 0.285 0.661 0.782" 0.637 0.592 0230 0.565
R 0.481 0.668 0.463 0.512 0.619 0.478 0.452 0.503 -0.031 0.573
A 0.290 0.543 0.260 0.419 0.443 0.259 0.119 0.337 -0.127 0.523
- ik Bl ) e i Ak ) s N
LD - P EEN T M g e pH il it H R A
B
il
i A B
i 490 B
fift A LB 20 7
i TG LB 41 7
FLTE
T L
il 2
T 1 0 T
e i R il 1.000
Tl Tl R T 0.728" 1.000
EEN 0.579 0.547 1.000
T Tl 0.689 0.460 0.826" 1.000
i 4 Ak AU 0.445 0.668 0.452 0.410 1.000
pH -0.531 -0.257 -0.615 -0.835% -0.598 1.000
il fife 2L 0.589 0.852% 0.732" 0.587 0.804"  -0.557 1.000
A 0.524 0.692 0.576 0.661 0.842Y  -0.723" 0.855% 1.000
TR 0.411 0.637 0.291 0.531 0.734"”  -0.577 0.678 0917 1.000

T WA bR A 564 1 P<0.05,% P<0.01
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FLAE Yy i 15 5 G R I A A S T ,2018,43(2) :404-409.
[ 6] XUWEhs, bt 38 K 05, 5 . 55K 5 BC Lb % 8% 1A

i) 15 52 R 2 3 A AR OC  pH 5 R HERL AR W T 1
T 5 I GAORH G, - SRR R A R R R A
R S B I AE OG, 3R I S GOAE W i LT A
8857 oy 2 6] AT DUAE B, B[R] R T R A
HRPRHIENE Ty X XHEE R ERK KT oA Fl.

ARSI FT HE R 3 AT HLBRE TR 2 3 A AN [ R
B ZF AT T, IR B R RSOR K E A RS 1Y 1 ik
A A A J5 7 A T A 6] B2 B2 0 TR RN , 45 42 A Ak
PR AR R & B m T H S5 ARG
e LL ST M1 S3 2H BB 45 b T Y 2 S AR, T
S4 VLB TR A He Pl LE S1 RN S2 4 BB H A R Y 2 A
T ENE SHEIRGEM TR S RWEE
e T B A A B XoF VL R AR B L R T 1 5 Al
Kot . J B AT RE J& 32 FF B AR B. mycoides Fl
B. proteolyticus(S5 2 ) , W F ZF AT T J& T 58 - 98 1
MR, 3258 s i, A 2500 55 4k, 52 9 55 U m]
VERN o BeFb B. mycoides Fl B. wiedmannii(S4 4 ) .
DL R 3 R & el J2 0 - 58 W bR 2 & L 35 5 1 B3 [
BN o

L5 LR AR RS (6] A A LB AN TR B0 A,
FIE 44 ey YR RS 104 0T, 15 0 VL A AR B - P A
YRR (TG M DL S SR i, R R e R ).
(] 1), ASAIF 5% 25 2R 0 R B VR G 3 b i A L A T
Y R8O R T A, 3 b IR A e R L SR A R
Btk B. mycoides I B. wiedmannii X Wi # J7 X %) 16
RS 5 M R B A, DRI, PR 3 R A P B
0T 1 A A 0 R B O R A N TR A o
rh, DT 4 e - IS g R ke 5 L e A A
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