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Effects of Piriformospora indica on Seed Germination and Protocorm
Growth of Dendrobium officinale

XU Feng-lai, ZHU Zhi-yan, HE Yong, TIAN Zhi-hong”

(College of Life Science, Yangtze University, Jingzhou 434025, Hubei, China)

Abstract: In order to explore the effects of Piriformospora indica on seed germination and protocorm growth of
Dendrobium officinale, the morphological and physiological characteristics were studied inoculated by P. indica
on seeds and protocorm. The results showed that the initial germination time of D. officinale seeds inoculated with
P. indica was earlier than the control, and the height, fresh weight, dry weight, number of leaves, leaf length, leaf
width, root number and root length of protocorm of D. officinale inoculated with P. indica were higher than the
control. The seed germination rate was 68.8% after 60 days of inoculation, which was higher than the control
(28.6%). The chlorophyll a content, chlorophyll b content and total chlorophyll content in the protocorm of D.
officinale inoculated for 80 days were significantly higher than the control, chlorophyll a/b was lower than the
control, the net photosynthesis rate, stomatal conductance and transpirationrate were higher than the control, and
the content of medicinal polysaccharide was significantly higher than the control. Therefore, the seed germination
and protocorm growth of D. officinale were promoted by inoculation, and the quality and yield were improved.
Key words: Dendrobium officinale; Piriformospora indica; Seed; Germination; Protocorm; Growth
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ENEEZLIE A (Piriformospora indica) & —FAR
WARE, "EEZAEEA T 2 MEY IR 5
(RIS, SR e R
iy, e g . Hal4aki/KAE(Oryza sztiva) .
K (Zea mays). H¥H (Nicotiana tabacum)&s ¥
(R A ISR, [ IF B St i v b (R i R R AR K
R, X H #E (Saccharum  officinarum) . B
(Capsicum annuum). H i (Brassica oleracea). [ H
#%(Helianthus annuus)- Zfi(Lycopersicon esculentum).
i % (Chlorophytum comosum)%s 45 I &4t i2E A= K (1)
1R, EE e 1 80 24 (Cymbidium aloifolium)
(49 2B K A i 5 U5 i (Bacopa monniera) ) 4= 4
O, B RUE MR (R = R ) A K02, (|
VAR S =R TR R RIE . BT HIERE
O AR B RA T AE KR B AR, FRATHE
DUER FE ALTE 0 R] ek R A b -7 i ORI R ER =24
KPR, DU S kgt Bp B AL AR )
BRI IRIE A, B e Bk B A e i) it LR 7

1 MEATTEE

1.1 #k
ik K £ ¢t (Dendrobium  officinale) 7~ Fl J5i BR 2%

HYT 75 RN AE AR BR A 7] 2k fe A B,
K H WA ES L 5 AR B I RN 15 8l
E AL A (Piriformospora indica) g il ph 4 [ HfS 5=
K2 Ralf Oelmiller 4% Ml & 18 K 24 il #03% 2
M, ASZIGSEARTE, (F PDA REFRIE BiELE .

1.2 FiE

BFRE YA TR FREE N MSH
10 g/L & FEH +8 g/l Bifle; JEERZEAKEE TN
1/2MS+100 g/L %% +8 g/L Biflg, pH ¥JiH % 5.8,

79 KR 4 0 TR R B A AT
BHF MS WA FRILCER) Y, oS, BN
Pl BV, 1230 30 min, WX 1 000 pl ¥ 5] % Fh
THIA R IEARI B R T AR b FEER s A 20
DR ENEERA T 2244, FERGFRFET AN 3 mm
WA AR AL B R B, o IR RN &
EIEE AL A PDA Bifigbe. BpAab2E 20 /MEEFR10, 3
WEE . BRI KB B 7 2 R R
EAEiUprn

7o KB BRI 4 R A R AR R R
ek EWROKIZK, BhEoER, 5e%, BB 0;30d
FEAEHNMB L, FHRIZR, 4k 60 d kA
BrEg 2, PhroRmCME, FFITMREAR: HILREAE
HIUNEE 35 KHE 1 A 4, KHIE 2

Fr B BES (B 1),
JFERZEAEK MEIRHEE 6 MEERZE,

A ERFREE R EENIN 3 mm A B A
AL ARER, SO FERENOA S B
(¥ PDA Bifig . HEALEE 60 NEIRIN, 3 IRE K.

B 1 i Tk, Ar BYELO; B: BYEL 1; C: BB 2; D: BYEL 3, E: BB 4; F: B EX 5.
Fig. 1 Seed germination process of Dendrobium officinale. A: Stage 0; B: Stage 1; C: Stage 2; D: Stage 3; E: Stage 4; F: Stage 5.
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15 d B BEALE IS ERZE, FIGCHEKMSE 3 Ik, EF
WY RUEEE N 0.05~0.1 cm B/ . BUEK 40 d 1)
JRERZERIAR, FTCHE KPS 3 Ik, EFHIUIR R
K 1cm, JBE 0.05~0.1 cm f/NE:, ik 7kt
P 5 W5 B 2 BT AR A SR BR ZE i B 1) s B A Do

1.4 ABEIRFRHT e
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JEERZERERIEDFE LA 80 d I, RN R AE L
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FETHAE 663 F1645 nm T WO R, 28 Arnon
1A 2T RS, B el AL A 80 d . | 9:00-

— Piriformospora indica

11:00, f4A Li-6400 fHHE AWM E, EHEMNT
RS 3 Al ot Al SILSE. AR
#, PFD #E A 1000 umol/(m? s), 5 (25+1)°C,
CO, ¥R (390 +10) pl/L, FHAHME 3 #k, 3IXEK.
FATEN ALY 80 d B HU R ZE 12, R A A 2
WOKIETEZHE, FHZRB-BRER 7720 e 2 & &1,

2 5B

2.1 XFFEERRE

M 2 AT UL, AL A A EE Ak B A iR T
HLAEHE R Z) 22.d, XFHEZ) 60 d. FERREN ALY
HRF TR BRI IRERZET S, TR, AKEE
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AR RS . BeRh E AL 22 d 14k R A it
T T8 &% R 218 31.8%, %EFh 60 d (I K FKL N
68.8%, I X I A 28.6%. 1xX 3% HH E[EE AL U A #
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+ Piriformospora indica
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2 EEERLIY ARk B AT ffk R R PR R

Fig. 2 Effect of Piriformospora indica on seed germination of Dendrobium officinale
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2.2 MEREARKAHZREEOEW

SR IRAR B, $ A R BT A 1A Bk B A it BR
MUK BERUE L TRE. AL G iR
REAR K H IR =GR 1), BB R K

1 IRAEDFERE A 80 d HBK B AR BRZE A AR

S R 25 A (] 3). 2 80 d BBk 25N 43
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Table 1 Growth characters of protocorm of Dendrobium officinale cultured with Piriformospora indica for 80 d

XtHE Control AbFE Treatment
FRim Height (cm) 1.667+0.321 2.4000.173"
¢ Jii & Fresh weight (g) 0.041+0.004 0.14540.017™
FFi & Dry weight (g) 0.01240.003 0.034+0.010"
- F % Number of leaf 4,55740.510 7.000+1.528"
MK Leaf length (cm) 0.800+0.058 1.27840.019"
M9 Leaf width (cm) 0.306 +0.004 0.511+0.019"
%% Number of root 2.77840.192 4.553+0.387"
MK Root length (cm) 0.7450.107 1.256 40.154™

* P<0.05; **: P<0.01, N[,
*: P<0.05; **: P<0.01. The same is following Tables.

fen

2 ERRENERULA 80 d AUBR B AR R R AR

Table 2 Chlorophyll (Chl) contents of protocorm of Dendrobium officinale cultured with Piriformospora indica for 80 d

XHE Control

AbHE Treatment

X & Control Kb Treatment

0.225+0.030
0.115#0.012

Chl a (mg/g)
Chl b (mg/g)

0.303+0.016"
0.214+0.029"

1.423+0.115"
0.517 +0.046"

Chla/b
Chl a+b (mg/g)

1.953+0.743
0.340+0.424

— P, indica |

+ P indica

Pl 3 B AL A ok B A R BR 25 A K R2m . A1 20 d; B: 40 d; C: 60 d; D: 80 d.
Fig. 3 Effect of Piriformospora indica on growth of protocorm of Dendrobium officinale. A: 20 d; B: 40 d; C: 60 d; D: 80 d.
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A M RERN 20 & B E P2 (3R 3), Rl ENFERL
T EBRZE M ot AR o R B E T
59.47%, HZPEE XTI 1.29 f5.

2.4 ENERGE R E5E
AL T 15 R 5 2~3 B BE RO Ah T G W i e i

RO, 7E R4 T TSR 2 B R AL A £l I A ek
B fetrFh iz, it = & Bk AR 7 (B 4: E).

BN AL S Bk 22304 7, 10 A1 15d 1, B
LB 10 AR BERZE H & W 05 Gy kil , 76 2 f st
AT LB R ALY A A i SR R B N R R R A
gl (& 4: A~C)o FuREFR 7 d W EDEE R MU 7o
fik 380 &b F T B 3 P BRI IR R 2R 3R i B () 4
A); HEEFE 10 d B FIFAEEE AL TR T K 5 4
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R 3 LR 80 d I B EERUT AN Bk B A AL RRZE & 2 2R 2 B IR 52

Table 3 Effect of Piriformospora indica on photosynthetic parameters and polysaccharides of protocorm of Dendrobium officinale cultured for 80 d

X R Control A3 Treatment
#6483 Net photosynthesis rate [umol/(m? s)] 0.802 46 +0.125 06 1.979 90+0.686 01"
SLSJZ Stomatal conductance [mol/(m? s)] 0.021 12+0.015 14 0.033 06 +0.015 79
ZEM5# R Transpiration rate [mmol/(m? s)] 0.21055+0.151 17 0.341 78 +0.168 82
£ ¥ Polysaccharide (mg/g) 31.119 36 +0.412 19 40.195 80-+0.861 24™

(DA Bl i i

- N
E <
s

P 4 ENRERUBAITE SR B A AN T AR e . AL T 5 R EREER B B M TIT B NRBRZER B, C T RN IRZER

H; D TR BN EERZEAR T B TR TR B A

Fig. 4 Colonization of Piriformospora indica in seed and protocorm of Dendrobium officinale. A: Spores of P. indica contact with epidermis hairs of protocorm;

B: Spores of P. indica begin to enter epidermis hairs of protocorm; C: P. indica spores enter epidermis hairs of protocorm in large numbers; D: P. indica

colonized into the root; E: P. indica spores colonize in epidermis hairs of seed.

BB R IR =236 e b (B 4: B); BILHEFR 15 d I
JEERZE AT RT B RIS 4 BB, i KEBEA R
PREER B BH(E 4: C); F/E 40 d I JERZE 40T 7
TEARMES 5 BB AT LA T i B B R ZEAR A4
J P B4 IE] (B 4: D).
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FE R B it A1 AN LR 25 5 8 B B oy ol 45 B RE
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AR R T — AR, AR R E A
A mirrE, ey 22 IRE, ke g
4 (Epipactis atrorubens) o] 5 % fh B g 3L AEDS, 45
Wk, MENEE. 2ERE. MEREE.
/NG B FL R T AR Gk B A Rk i, B R
PR Je8 58 L R T AR Lk B bR 120240, FRIG, JRAN
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