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TVE R 4 WA & (Bacillus amylolique faciens) .
J R ZE AT B (Paenibacillus mucilaginous)
ME RZEMAT B (Bacillus megatherium) {4 ¥
T E RE AT R4 R AR Bl 4 S G2 W A I
RGN R 7t 2R 96 AR B T 2 TR i AT ik
it I TAC it ffe A= 4 AT B T A e R R A R AR 2 PR IR
K8 Jim R o e BT T e R AR e ] DL
RE AR, RREE PR RN 400 C %
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e b o= QU LRY % € R G LU R i 2 W]
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FERTAIAAESS 30 d 4% 1+ 1 73kt A il g0 i 72
Fie HRCH B0 LR 7 v AT R A 105 d
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L3 1 mgRIOE PSIGA R AR E
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5 SENUESS S SIE N Dk g S ]
B 200 mg Wy 4 i O R AR R i R R A A
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Tk E
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6 30 ms B 2GR B (FD) BB 500 ms B g8 2¢
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Table 1 Parameters for mulas and biological significances of chlorophyll fluorescence and photosynthetic dnaracteristics

Z K5 /3 Parameters and formulas

203 L Explanation of the parameters

Vt=(Ft—Fo)/(Fm—Fo)
V]=(F]—Fo)/(Fm—Fo)
Fv/Fm=(Fm—Fo)/Fm
@ PSIl =(Fm' —Fs)/Fm'
NPQ=(Fm—Fm")/(Fm—Fo)
qP=(Fm'—Fs)/(Fm'—Fo")
¢Do=1—(Fm—Fo)/(Ft—F])
@Po=(1—V])
Ro=(1—FD/(1—F]
Vo=1—[(Fo/Fm)/(Fo/Fm') — (Fo'/Fs)/(Fo'/Fm') ]
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JOARAR X AT A 5
PSII ) KAl 2%
PSI 52 B e Al 2 20 %
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RN A T EEm TR S
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Bro VNG LB /K = SRR (100 ¢ 5,v/v)Fll
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AP 2 TC B 25 S (K 1o), TEMGEE a it
Zbt . 5 CK # t, i I8 &b 3 A5 i
—1 82%~24 856 ; B AL AL BRI L BS 4b BE A
PL,TH,MX &b 345 H 43 5 BEAIS 21 36246.10 68%,
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L ARRNG PR R R AL BRA B3 2 5 (P<<0. 05)., T,
Note: Different lowercase letters indicate significant differences (P<Z0. 05). The same below.
1 AEAMEYEHELEMEEHREZSENEZMI

Fig 1 Effects of different microbial fertilizer treatments on chlorophyll content of Glycyrrhiza uralensis

B2 ARABEYERLENHEMHFRERLFENZM

Fig 2 Effects of different microbial fertilizer treatments on chlorophyll fluorescence parameters of Glycyrrhiza uralensis

BS<< MX, Hth TH % BS, MX 4> %Il & 3 &%
10. 76 % fi1 27. 70%
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ESHMR

Xof 48 A B[] A5 08 it 2 3R 9 ik B F AT o it I
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Ro Fl wo A 4R E T @ H HEESECT
R IR AT . 5 BS AHEL . 6 PLLTH Al MX 4B
R Do gPo Ro 1 Wo 45 {8 B 1 48/ HAE:
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—ZH0ph PL 5 CK ¥ oW %25, i BS 4b 3
T =% BSHEE/NT CK, HE CK
.. BS H ¢Do.gPo . Ro #il Wo K43 5 & 2 B A%
37. 66%.9. 64% .11 54 % F1 4. 41%,

24 AEAMEYEENBEEMELEDESE
sEA)

A da i HERZ ST, CK &R
%, & A0 4k 32 (PL, TH, MX, BS) #& H & &

B3 ARMEMEBLENEENF PSI U FHERN M

Fig 3 Effects of different microbial fertilizer treatments on photochemical characteristics of PS[| of Glycyrrhiza uralensis

B4 FAREBEVERLENHERMEALSYESENHI

Fig 4 Effects of different microbial fertilizer treatments on flavonoids component content of Glycyrrhiza uralensis
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41, 49% ~89. 67 % ; i I AL AL B i 5, TH, MX,
BS=4 LB ¥ERHYEBEKRT PL A, H
HR S ES, S L E CK<PL<TH<
MX<IBS, H % W &b # 1) 2 2% 5 18 3 Hoh % CK
A EE, PLLTH O MX ., BS 4351 & % $2 /5 19. 17% .
69. 72% .47. 03% .61. 92% (& 4b), &l 4c 7]
AL H B A R A P, L BS Ab B & L CKL
PL. TH, MX # H 4 5 W & #% % 34. 58%.
29. 94 % .13. 22%.13. 62% ; Hoth 5 CK #H It
He IR b B (PL, TH, MX) 2 8 6. 62% ~
32.65% . H TH.MX ¥ B % Kk F CK, H=
AR A L & A HE R CK< TH<<PL<<MX<C
BS. B A8 b B A CK M M 4> B B #F R E
12. 58%.28. 83% .6. 75% .25. 77 % ; H b B AE
AbEid TH 5 PLOMX 5 BS Ab#iY) G i 3% 2 5
(B 4d),

25 AEAMEYERERMEBELTEMEDHEY
=4
2% 2 AT AN [A) ol A 4 v R Ak BT B H R
A Y R, DLl B BCE (1 013, 67 ~
1798 66X 10° cfu « g ') & 4l 4 %F I #v. Hokoh
SR AN T (334, 83~719. 04X 10° cfu + g ')Al
WL B (24, 13~26. 98X 10° cfu » g '), Hrf g
T S 20 P B I R R A e A A T L
2 CK<<TH.PL<<MX . BS,#{& D) MX &b 3 19 4
AR I 2, (R A R B0 A Ak A i B B R
T CK, H A 40 s B i 36 83% ~77. 44 % , 4,4,
LT 8 0E 57 08% ~114. 75% ., TERZLE T,
PLCK k. AR A B F i M B B =5
4. 31%~11 81% HAY MX 4bB 5 CK f£7E b %
St FLPABCRE 45 A B 22 ST AN L b B A 34 G
WEER,

R2 AEARMEYVERLENHEL EMEVHENZIE

Table 2 Effects of different microbial fertilizer treatments on the number of soil microorganisms in Glycyrrhiza uralensis

X10% cfue g !
pis:] il L R B HENE) AW H
Treatment Bacteria Fungi Actinomycete Azotobacter Ammonite-oxidizing bacteria

CK 1013 67+19. 45¢ 0. 37+0. 0la 24. 1340, 78b 1. 85+0. 21b 334. 83+21 36d
PL 1 387. 02+51. 34b 0. 38+0. 0la 25. 38740, 51ab 2.21+0. 17ab 525. 95415 07¢
BS 1 532 24420. 50b 0.394+0. 0la 25. 60£0. 73ab 2.56£0. 18a 719. 04418 31la
TH 1500. 33+52 67b 0. 37+0. 00a 25.17+1 06ab 2.33£0. 14a 496, 98420, 84c
MX 1798 66447 33a 0. 39£0. 0la 26, 9842 03a 2. 614+0. 27a 662 95422 96b

TE B 2278 D 7 B {E AR 22 AR [R5 B R 3 M 22 R (P20, 05)

Note: The data are expressed as mean® standard deviation.,different letters in the same group indicate significant differences (P<Z0. 05).
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Fv/Fm.qP ®psy T+ . 1 NPQ 33 8/ s % Wik
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VLB 52 A R IE 35 T 2 85 PS IT 9 ' B W i A o /b
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R R — 25 3 A R R H R O 1 TR
FR B FEAVE FH 5 23031 %k 2% 4 B A Ol 1k 27 R0 iE 2 Bk
17 b EAL AL B, Do 2 B B b 1Y 56 AT A2
JEN gPo ROE AT HL T 25 BE [ B (Q)

3 ieEEiR

oA e M A ILY B R AR Kk E A Y
B ARG RE B WA E 2 4 A ad AR
W4 RO LR e Ot A5 LEOE B A
B, iR S5O0 R Y O 43 T R AL 5
(RN N N R DRI N 1| ST R 1 ¢
PSII RELh Z Rk Re R EZEY T, %t
FH IR RAE 2R a 20K b i ERWE b
T T A Ak B 8 A T AN T Bl 2B T A Ak B
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W R T W TR I SR S5 /N TA AL &9 - T i
SEAE A SRR T 5K A A T T AL R
HEORTEME A, PSR KOG % 0%
(Fv/Fm) Fl 52 bR 6 AL 27 B (Do ) 3 531 S S
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@Do . gPo FRAIE A R A% 22 B AH 5C B A 4b 28 ] A 3%
PEFE BB T (Qr ) H Qaffid 8] QM L X [R] i i
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Effects of Different Microbial Fertilizers on Photosynthetic Physiology,
Flavonoids Content and Soil Microbial Quantity of Glycyrrhiza uralensis

WANG Ying' ,DU Pengfei' , LI Juan®
(1. Department of Pharmaceutical Laboratory, Henan Nursing Career Academy, Anyang, Henan 455000; 2. College of

Agriculture, Henan Agricultural University,Zhengzhou., Henan 450046)

Abstract: Taking Glycyrrhiza uralensis as the test material, the green house paitition test was curried
ont. Set up no application microbial fertilizer as control treatment (CK) ,and applying Purpureocillium
lilacinum (PL), Bacillus subtilis (BS), Trichoderma harzianum (TH) and tis compound treatment
(MX), which carried out to explore the effects of different microbial fertilizers on photosynthetic
pigments, chlorophyll fluorescence, PS ]| photochemical characteristics, flavonoid synthesis and soil
microbial quantity of Glycyrrhiza uralensis,in order to provide reference for microbial fertilizer of
Glycyrrhiza uralensis. The results showed that compared with CK treatment, microbial fertilizer
treatments (PL, BS, TH, MX) increased the content of photosynthetic pigments (chlorophyll a,
chlorophyll b, carotenoids) , enhanced chlorophyll fluorescence (Fv/Fm, qP, ®ps; ), and reduced the
characteristics of PS ]I photochemical loss characteristics (gDo, gPo, Ro, o), the flavonoid
components ( glycyrrhizin, glycyrrhisoflavone, licorice dihydroflavone, licorice chalcone) were
increased,and the overall performance of each treatment was CK<CPL, TH<MX, BS. Furthermore,
microbial fertilizer also increased the number of soil bacteria, ammonia-oxidizing bacteria,
actinomycetes and nitrogen-fixing bacteria, and had no significant effect on fungi. In summary, the
application of microbial fertilizer could improve the efficiency of photosynthesis and the number of soil
microorganisms,and increase the content of flavonoids.and the application of Bacillus subtilis fertilizer
was the best treatment.

Keywords: microbial fertilizer; Giycyrrhiza wralensis; chlorophyll fluorescence characteristics;

flavonoids; soil microorganisms



