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Effect of Orchid Mycorrhizal Fungi on Photosynthetic Characteristics

and pepc Gene Expression of Dendrobium of ficinale

WEI Ming, YU Maoyuan, CHAI Ruijuan
(College of Biology and Chemistry Engineering, Anhui Polytechnic University, Wuhu, Anhui 241000, China)

Abstract: In order to find out the impact and mechanism of orchid mycorrhizal (OM) fungi on photosynthe-
sis of Dendrobium o f ficinale , we investigated the effect of OM fungi on the growth of D. of ficinale
seedlings using a pot experiment. The chlorophyll content, photosynthetic characteristics, chlorophyll flu-
orescence parameters, and the expression of pepc gene were analyzed. The results were as follows: (1)
OM fungi could improve the growth of D. of ficinale seedlings. The height of plants, mass of roots, mass
of shoots and total biomass of D. of ficinale seedlings were of 1. 21, 1.54, 1. 71 and 1. 68-fold, respective-
ly, compared to control. Chlorophyll content, net photosynthetic rate (P,), stomatal conductance (G,)
and transpiration rate (T,) of D. of ficinale seedlings increased too. (2) The potential photochemical effi-
ciency (F,/F,), photochemical maximum efficiency (F,/F, ), the photochemical quenching coefficient
(gp) » non-photochemical quenching coefficient (¢y), quantum yield of electron transport (Yield) and ap-
parent photosynthetic electron transport rate (ETR) in leaves of D. of ficinale seedlings inoculated with
OM fungi were higher than that of control. (3) OM fungi could enhance the expression level of pepc gene,
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PEPC activity, and promote photosynthetic carbon assimilation of D. of ficinale. Therefore, the develop-

ment of D. of ficinale mycorrhiza could improve photosynthesis, the expression level of pepc gene and the

growth of D. of ficinale seedlings.
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NADH %4k # # o] 3155 1 PEPC i #E R/, 2
SIS [ AR A i 300 0 Bk B A Mkt 0.1 g, ] Tris
HCl & g fnt iR & ok b b . 2 4 CF
8 000 r/min B .0» 10 min, B 35 W . 07 f&
% .1 mL 100 mmol « L' Tris-sHCIl, § % 100 mmol
« L' MgCl,, pH 9. 2,0. 1 mL 40 mmol « L'
PEP,0.1 mL 5 mmol « L' NADH, i & 9 3 5 ik
S, 0. 1 mL B, 0. 1 mL 100 mmol « L™’
NaHCO; JA 31 . 1.5 mL ZE48 7K . 520 380 AR A
3mL.7E 25 CFRIE 10 min, 7F 340 nm &b % 1
JCAE, BEFR 10 s 2 W OGAE 8 sk OB AE 1Y 28 1k,
Bt 1% 0 58 O AR S5 o B 50 B A i 22 Tl
%4k 1 pmol NADH 3y — A~ 1% Hi (pmol + mL ™'
s min '),
1.9 RIGHELEESSITHH
NEIGETE o3 Bk SPSS 17. 0 #4784l gt i)
i R PR E J7 2481 (One-way ANOVA) Fll &
/NI 5 25 Sk (LSD) HBA [a] b B 2H 1] 1) 22 55, 2
FPEIKFE T ETE «=0. 05, % Origin 8. 6 {4
S

2 RS0

2.1 OM HEX#%EAHEKNZIMD

OM FL 68k B A ik A K BLA 3 09 4 4
FH Bk B A7 Bk 2H 55 v 5 Fh OML B8 )5 2R K He o IR 20
RERS . M vk sk, =R 2. thak 2 o, &M
OM EHJ5 . #fm AR E R B LY R 5%
i TR A (P<C0. 05) , Ho ok & AR 5 L 25 0 F A
SR R R R AL 1. 21,1, 54,1, 71
1,68 1%,
2.2 OM EEMEEARMHAFHEESENEN

J6A R A AT VR T 7 B )
HE R — e P R TR R A AR
(ISR ES . MF 3 AT LLAE . OM BB %tk B £ bt
R a g E b ULAHSESRYNDE
FH(P<<0.05) X EHE PR EBEMMEE a/b H
AN, UL R OM 1 Ak b 35 32 i ik
AR &R ROG G RN S BEER
At A K.
2.3 OM EEXMEEAREKRXESHENEIE

M 2% 4 0L 3R OM E B B & w7k A
Bt A P G L T, BN C AR B %, ot
M) o7 11 £k CIET 1, A RIRN il ' i 4 A, 2k



12 B R AR B R R A DG A PR RE B pepe HEIR R IR M 5L M 2279
2 OMEHABETHEEAMDHERKER
Table 2 The growth of D. of ficinale seedlings with OM fungus treatments
pos:l BR = AR 2 S
Treatment Plant height/cm Fresh weight of roots/g Fresh weight of shoots/g Total biomass/g
—M 8.6+0.16b 0.2840.02b 1.654+0.12b 1.9340. 15b
+M 10.440. 23a 0.43740.03a 2.82+0.21a 3.25+0. 23a

RPN AR FEER IR 0,05 KF22 5 2 s — M. RK4EF OM H B G D ; + M. $F OM B T [
Note: The same column normal letters in table are significantly different among treatments at 0. 05 level; —M. Non-inoculated OM fungi

(control) ; +M. Inoculated OM fungi; The same as below

X3 OMEFELETHRRARMHEFEMERAT NZAETN

Table 3 The changes of chlorophyll and carotenoids contents in leaves of D. of ficinale seedlings with OM fungus treatments
. HEEE a =S iR B FiE MR
34 Chlorophyll a Chlorophyll b Total chlorophyll Carotenoids B a/b
Treatment Chlorophyll a/b
‘ /(mg g ") /(mg + g™ 1) /(mg+g ") /(mg g 1) i e
—M 0.69440.08b 0.314=40.06b 1.008+0. 14b 0.33540.07a 2.2140.15a
+M 1.476+0.12a 0.68240.11a 2.15840. 21a 0.346740.12a 2.16+0.12a
#4 OMEERETHREAMMHAXAESHTK
Table 4 The changes of photosynthetic parameters in leaves of D. o f ficinale seedlings with OM fungus treatments
pogil Hota R SRR 75 1 R Jia 18] CO., He
Treatment P,/(pmol - m Zes 1) G,/(mmol e m %+ s 1) T,/(mmol s m 2 +s 1) Ci/(pmol « mol™1)
—M 4.162+0. 21b 0.153£0.03b 0.765+0.08b 50. 64£8. 62a
+M 6.724+0. 15a 0.27540.05a 1.124+0.12a 49.16+4. 54a
——+M - —M
10 8 r B
o~ T¢
' 8 Tz/) 6
Mo 6 s ST
®'e Mg 4
43 ; 4 <:[ e 3t
e 23 S|
T2 & 8
= BEGHR
R— 0 ) E 0 & 1 T 1 1 1 1 1 1 1 )
% 100 200 300 400 500 600 700 800 900 -1 Y_(ldp}(j)o 200 300 400 500 600 700 800 900
2 ARG L% COE
PAR/(Rmol *m " +s ) Concentration of CO,/(umol *m ™ *s™")
Bl 1 OM BB T 4 5 A it A9 Po-PAR iz i 48 (A)F P,-CO, i 3 ] £ (B)
Fig.1 Response curve of the net photosynthetic rate to different photosynthetic photon flux densities (A)

and different concentrations of CO, (B) in leaves of D. of ficinale seedlings with OM fungus treatments
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Table 5 Comparison of some chlorophyll fluorescence parameters in leaves of D. of ficinale
seedlings with OM fungus treatments
Qb LN RS YN S B KA R WL R
Treatment F, Fn, Fo/Fn F,/F,
—M 308.32+12. 65a 1 556.84+24. 36b 0.80240.014b 4,04940. 26b
+M 302.21416.32a 1 682.64456.23a 0.82040.012a 4.56840. 32a
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Fig. 2 Comparison of chlorophyll fluorescence parameters in leaves of D. of ficinale

seedlings with OM fungus treatments
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D. of ficinale seedlings with OM fungus treatments
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