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WE. JyIRIT 22 ) B MR 2L 6 85 i 98 22 (Paphiopedilum hirsutissimum) 4= FISEMR, FH 4 A48 B 7 70 B2 g8 22 M3 0 22 B
2 E i (Cladosporium perangustum. Kirschsteiniothelia tectonae. Phialophora sp.f1 Cyphellophora sp.) 57 H- 51 22 i & i Al
FEERE AT - ARG, X AR AR BRAR IR AT TR AL . 25K, R A B B G B B i (e i AR KA T A AR 2
ZRi, Cladosporium perangustum F1 Phialophora sp. % a8 w R R S, R = . 3 M IR ERE R SR S &Y
XA R E S EEE R, FERENIN T 360%~380%. Kirschsteiniothelia tectonae. Phialophora sp. & 3= 8k 1 ()40
ROR Btk SERTENGE . MR 3 ORI EEE MRS 50 FAE A B35 B B 2 22 5, BB T 261%~330%. (Al sk
B 2B 7 v R AR A S 22 R [R) 2E KB B A 24 Kk, Phialophora sp s 50 22 RV IF AR AE R8T, TR R s e 22
B T W8 B 25 B R
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Effects of Wild Paphiopedilum Mycorrhizal Fungi on Growth and
Physiological Indexes of Paphiopedilum hirsutissimum Seedlings

CHEN Baoling, YANG Kaitai’, GONG Jianying, TANG Qing, SU Lihua, WANG Xiaoyu,
LONG Dingjian

(Guangxi Zhuang Autonomous Region Forestry Research Institute, Nanning 530002, China)

Abstract: To investigate the effects of mycorrhizal fungi on the growth of Paphiopedilum hirsutissimum, four
strains, such as Cladosporium perangustum, Kirschsteiniothelia tectonae, Phialophora sp. and Cyphellophora sp.,
isolated from roots of wild Paphiopedilum, were inoculated to tissue-cultured and potting seedlings of P.
hirsutissimum for 120 days, and then the changes in growth and physiological characters were studied. The results
showed that the biomass and physiological indexes of tissue-cultured seedlings increase inoculated with
Cladosporium perangustum and Phialophora sp., the fresh weight, activities of three protective enzymes, and
total chlorophyll content had significant differences compared with the control. Especially the fresh weight was
more than control for 360%—380%. Two strains, Kirschsteiniothelia tectonae and Phialophora sp. had the best
effect for the potting seedlings, which the fresh weight, leaf area, and activities of three protective enzymes had
significant difference compared with the control, and the fresh weight increased 261%—-330% than control.
Therefore, appropriate strains could be inoculated to P. hirsutissimum at different growth stages in actual
production. Phialophora sp., which showed a good promoting effect on P. hirsutissimum, could be developed as a
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universal beneficial bacterial agent in seedling stage.

Key words: Paphiopedilum hirsutissimum; Mycorrhizal fungi; Physiological index; Protective enzyme

41 2% J& (Paphiopedilum) /& *% £} (Orchidaceae)
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TR T 3 AR 55 77 K FH A I 9 2% (Paphiopedilum
hirsutissimum)H i 125 K foH 78 DE 557 3600 s
FEM RS, BA 3~4 %A 3~4 /ot B
TR LA B TR AR B E B, B 5~6 5%
TRAT 4~5 Frit, BRI RERAE BN R & Kl
LRI =412 1.

B Pk PFO1. PF02. PFO6 il PFO7, H.r PFO1.
PF06 11 PFO7 35 |1 | 74 R Ul S B A 1 9 22 f
B IR, PRO2 73 T PO IR B B AR B A s = (P
purpuratum)F i & FRAR L2038 e i e 2= %))
AR B R, SR E S BRI A ER R . &
16S rDNA /551l 5€ #1341, PFO1 Jy Cladosporium
perangustum. PF02 J&y Kirschsteiniothelia tectonae.
PFO06 “A Phialophora sp..PF07 & Cyphellophora sp. .

1.2 &

HEHRE K 4 AR 2] PDA Ri R &
AR b, BNJEIEER IR 28 CHEEE IR 5~7 d iE1k
P o

WAEEFIH S FHES S mm BT TE
LI 4 A BEVE TR D ST FLHIE R UF, i 0
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WIATFLAS T VR L AT AL D, o 26 I
DR R HT-220 ZHE51(220 mL, H4% i1z <&
5.6 cm>6.9 cm>9.1 cm)H Ly, {ERIIAEEMAIE . B
FEEIREN2522) C, LIRS A 25 umol/(m? s),
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BB EHEMNER TAE BRI RE
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AR AB L

1.3 BARHIG 41T

KH Excel W ¥R #1741, KA DPS 7.05
BAE XS B4 3647 Duncan’s Bt & Z A5 .
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B Pk (Fusarium), 73 B 514 37.5%. 1t B SR B i ik
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INASAEAE 5525 22 57 (P 1), SR T 2 o i R X i £
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EHAERKHERS, T AR RN (B 2) . R Bk
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H, $EFD PRO7 WUE IR R, 14 2.8 cm, HIR
#& PFOL Al PFO6, 43524 2.3 F12.2 cm, SXFHEH
Zr i, LAl & T 129.5%. 88.5%4
80.3%, XTHEMMIR RFE, matt, LMEkE
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P KERR, WA HR, X111 om?, H
K2 PFO6 I PFO2, 735l Lt R 1 T 37.0%. 22.2%
H112.3%, sk, BEFEE, 1] CK AR 3T
opfh. MRS, WEETOEAK, SRR B
FR K FE RN T AR S KA 25, M PFOL. PFO7 Al
PFO6 i s o 22 30 1 AR KR b s R e, v,
PFOL B RHR i 1 e B L p K o 1, PFO7
BEHE T BRI K, PRO6 it 1 iR T I A
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KR L, 1A% 1.90 g, EEXHHEEE & T 360.3%, %
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1 B AR R 22 Bl TN A R 22 A T ST R B . 2 P<
0.01; *: P<0.05.
Fig. 1 Effects of mycrrhizal fungi on fresh weight increment of Paphio-

pedilum hirsutissimum seedlings in vitro. **: P<0.01; *: P<0.05.
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P 2 e g 22 R R AR ANl AR 1 (CK)

|
b

Fig. 2 Paphiopedilum hirsutissimum seedlings in vitro with and without (CK) mycrrhizal fungi

ik New root length (cm)
B

=
n
=]
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PFO1 PF0O2 PFO6 PF07 CK
|##k Fungi strain

P 3 TSR A Al SR X A R B DT BE RS R o >+ P<0.01;
*: P<0.05.
Fig. 3 Effects of mycrrhizal fungi on new root length of Paphiopedilum

hirsutissimum seedlings in vitro. **: P<0.01; *: P<0.05.
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ZRWEE, HRAHH, 2%, #Fh PFo6
A PFO7 BIAR RKFE S 4R PFOL Ao I 1) 22 e A
B3, Wbk 3~5 &R, MR, 73080 (Kl 6). £
PR AR E R T AR 5 B3, LLE:Fh PFO6
Aok, RS HAFE, 35 5.72 cm?, Lk CK
PE T 52.1%, ZRWNE, HER PFOT U4 E

37.2%, E R HUORER PFOT BRI AR N
5.41cm?, HLATIRIRSE T 43.9%, 2R R, MG
AN, MK (E 7). kAL, AARRE AR,
T I 2 YR B R AR L - AR R R
FRER YU AE K (K 8), T A W G N, HRT I3

1.801
1.60 F
1401
1.20F
1.00F
0.80r
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0.20F

IH T Leaf area (cm®)
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PFO1 PFO2 PFO6 PFO7 CK
4 # Fungi strain

4 BPASREA  SCRDA E 2 U AR S
Fig. 4 Effects of mycrrhizal fungi on leaf area of Paphiopedilum hirsute-

ssimum seedlings in vitro
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PRIGTEE 22 RT3 KRR AR K R iGE L, (it
AR R,

2.3 XPAEEIRFRIR

A E T S MR AERR PR 120 d S,
POD. CAT. SOD &t fIM4rz a B R ER A, 5
MR 72 S 0 25 Bl 0 (BR 1) M PFO6 AR Fr
f) POD. CAT. SOD iEPEAIM4E R BB KEK, 2
%4 116.40 U/g. 263.07 nmol/g. 1748.70 U/g fil
0.76 mglg, 43 ELXTHERE S 344.1%. 472.8%. 256.4%
H1 68.9%; HFh PFOL f#kH v ) POD. CAT. SOD
T PRI Sk 2R 53N 60.36 Ulg. 512.98 nmol/g.
1452.91 U/g F1 0.73mg/g, ELX IRl = 130.3%.
1016.9%. 196.1%F1 62.2%, iR ERA AT
e AR R B A SR K S . WL,
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** P<0.01; *: P<0.05.
Fig. 5 Effects of mycrrhizal fungi on fresh weight increment of Paphio-

pedilum hirsutissimum seedlings in pot. **: P<0.01; *: P<0.05.
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FrHLE New root length (cm)

S = R W s b Y N e O

PFO1 PFrO2 PF06 PFO7 CK
[# ¥k Fungi strain
a2

6 HFAE SR A AR R LS E TR E R R I EERIFEA . *: P <0.05.
Fig. 6 Effects of mycrrhizal fungi on new root length of Paphiopedilum

hirsutissimum seedlings in pot. *: P<0.05.

17tk Fungi strain
P 7 WAL R 22 Al BT R I R 2 TR I AR AISE R >+ P<0.01;
* P<0.05.
Fig. 7 Effects of mycrrhizal fungi on leaf area of Paphiopedilum hirsutis-

simum seedlings in pot. **: P<0.01; *: P<0.05.

i ftd, PFOL #2% 1 CAT #1 SOD %1%, PFO06 B
PR 5 1 POD A1 SOD &1, HAE 2 35 (2 A AT
JREIEINE, JeA R, RIE T EEEAR
R AR E -

2 TR SRR AR R 9R 120 d R, A%
A BRFRFR AN (R FE )42 1y U0 A B AR AR BB TR A
TR E B R G 3 M ORI R, LI
POD i, HHGRLENERARE(E 2). #
il PFO6 B4 #4115 77 8k 1 't /¥ POD.CAT 1 SOD
RIS, 4050 365.04 U/g. 132.63 nmol/g

P 8 i S TR R AR S AR AR (CK)

Fig. 8 Paphiopedilum hirsutissimum seedlings in pot with and without (CK) mycrrhizal fungi

1 MG A A X I R A B RR AR

Table 1 Effect of mycrrhizal fungi on physiological indexes of Paphiopedilum hirsutissimum seedlings in vitro

%5 No. POD (U/g) CAT (nmol/g) SOD (U/g) Chl (mg/g)
PFO1 60.36+9.97 512.98+89.18™ 1452.91+61.59"™ 0.7320.00"
PF02 39.63+9.19 103.06 +1.62 685.33423.79" 0.5240.01"
PF06 116.40+13.83" 263.07 497.85" 1748.70480.20" 0.76+0.04"
PFO7 43.02+13.73 132.04%7.20 889.94+6.81" 0.48+0.01
CK 26.21+11.57 45.93+4.01 490.65+40.74 0.45+0.01

**:P<0.01; *: P<0.05.
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TR 2 FRAN R AT A FCRO T I S SRR A B AR B

Table 2 Effect of mycrrhizal fungi on physiological indexes of Paphiopedilum hirsutissimum seedlings in pot

%5 No. POD (U/g) CAT (nmol/g) SOD (U/g) Chl (mg/g)
PFO1 313.57447.48" 69.74423.93 945241245 0.43+0.01
PF02 349.52420.46™ 71.25+15.29 172.81440.83" 0.44+0.02
PF06 365.04464.34" 132.63414.60" 252.34444.06" 0.49+0.02
PFO7 320.17 452,51 63.05421.70 135.64+16.79 0.47+0.14
CK 100.41464.85 38.7449.90 93.3143.13 0.380.01

** P<0.01; *: P<0.05.

A1 252.34 Ulg, 43 AILEXTREEE S T 263.5%. 242.4%
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