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Abstract: In order to isolate endophytic fungi from different tissues of Bulbophyllum tianguii, to explore their growth-
promoting properties, and to evaluate their effects on seedling growth. B. tianguii distributed in the Guangxi Yachang
Orchid National Nature Reserve were used as experimental materials in this study. Endophytic fungi were isolated and
purified from B. tianguii using the traditional tissue isolation method, and were further identified through morphological
and molecular biological methods. The abilities of phosphorus solubilization and IAA production of these isolated
endophytic fungi were determined, and the growth-promoting effects on B. tianguii seedlings were verified through pot
experiments. The results were as follows; (1) A total of 74 fungal strains were obtained from different tissues of B.
tianguii. The number of strains collected from roots, rhizomes, pseudobulbs and leaves were 5, 14, 30 and 25,
respectively, and the isolation frequencies were 12.5%, 35.0%, 75.0% and 62.5%, respectively. (2) Based on the
colony morphology and microscopic structural characteristics, after removing duplicate strains obtained from the same
altitude or the same tissue, 16 distinct strains remained. These strains cover 2 phyla, 4 classes, 7 orders, 8 families,
and 8 genera identified by molecular biology methods. (3) Among the 16 strains, 4 strains demonstrated the ability to
solubilize organic phosphorus, 4 strains could solubilize inorganic phosphorus, and 3 strains were capable of producing
TAA. (4) The fermentation broth of some strains was sprayed on the surface of B. tianguii seedlings, and strain YJ2
demonstrated the best overall growth-promoting effects among all tested strains in this study. This study isolated
endophytic fungi from various tissues of B. tianguii successfully and identified strains with plant growth-promoting
properties, providing valuable microbial resources for seedling cultivation of B. tianguii and laying a foundation for

further investigation into antagonistic effects against pathogens.
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Fig. 1 Wild habitat photos of Bulbophyllum tianguii
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A-P KKK DG1,YG1 ,DH1 ,YH1 .DJ1 . DJ2.DJ3.YJ1.YJ2.YJ3.YJ4 DY1 . DY2,DY3 YY1 YY2; L 1ET; IL fC0ii; I %

A
UZO

A-P are DGI, YGI, DHI, YHI, DJ1, DJ2, DJ3, YII, YJ2, YJ3, YJ4, DYI, DY2, DY3, YYI, YY2 in order; I Front; IL Back;

II. Mycelium morphology.

2 NEEERERELES
Fig. 2 Colony and mycelium morphology of endophytic fungi
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Fig. 3 Phylogenetic tree of endophytic fungi in
Bulbophyllum tianguii based on ITS sequences
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Table 1  Distribution characteristics of endophytic fungi of Bulbophyllum tianguii
Il F & Wbk KL K
Phyla Family Genera Strain No. Source tissue Height (m)
T ISR WUEE  YHI.Y4.DGI, i B 25 S A 208 950
Ascomycota Nectriaceae Fusarium YY1.DY3 Root, rhizome, pseudobulb, leaf N
INAFER B T R R AR 25
Glomerellaceae Colletotrichum YGL.YI Root, pseudobulb 950
B EER )R 4= N
Magnaporthaceae Muyocopron DJ3.DYL.YJ3.YY2 Pseudobulb, leaf 1208,950
PR R KR - e 050
Hypocreaceae Trichoderma Pseudobulb
kil Edenia DHI BB 1208
Pleosporaceae Rhizome
e B o 25 208
Cucurbitariaceae Pyrenochaeta Pseudobulb
U Ep=S 1 gk
R HfLJE DII 8t 25 | 208
Apiosporaceae Nigrospora Pseudobulb
W] AL L B R v2 i 208
Basidiomycota Meruliaceae Phlebia Leaf

B4 BENBHANERER
Fig. 4 Endophytic fungi that dissolve organic phosphorus

B5 BAENBHANEEHR
Fig. 5 Endophytic fungi that dissolve inorganic phosphorus

M), AN 22 A SCRRARIE , AS Rl RE AR A ) i
Fr s 18 5 B 8] A 6] ( Sudheep & Sridhar, 2012;
Sawmya et al., 2013; Calvert, 2017; Adit et al.,
2022) , ASKE S 0.1% HgCl, %t bR} 18 4 17
THBE, 45 R 7R K 5t 8 22 AR dme A VA 1 1) Oy 3
min, BE 25 B85 25 DL K R T 5 IR Rl S

min , X FPAS [F] 45 B TH B I ] A 25 5 8 2R R [
FEP LA B AN [R) 4 B 22 1 B AN (] 5 A 1 . AR 56
MR B 22 H R Poh SR TG B 74 bk AR
TEIE 25 UL B B 45 A R AE K 0 A T IR — T 4 )
— 2% B HR AT A4 AH ) B BRI R ] — B AR S R A
16 kINAEHRE,FET2114HW7HSES A, &
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Table 2 Phosphorus solubilization abilities of different endophytic fungi

£ HL#% Organic phosphorus TEHLBE Inorganic phosphorus
T ) TR A N ke
Strain No. Diameter of AR Diameter of W% i
phosphorous Diameter of colony D/d phosphorous Diameter of colony Dr/d
solubilization (cem) solubilization (cm)
ring (cm) ring (cm)
DG1 0 0 0 3.55+0.11b 3.48+0.02 1.02+0.09d
DJ2 0.55+0.06d 0.43+0.01b 1.23+£0.01b 0 0 0
DH1 3.52+0.03b 2.31%0.13¢ 1.52+0.05a 3.61+£0.02a 4.48+0.01 1.03+0.07¢
DY2 4.91+0.15a 4.58+0.04a 1.07+0.01c 1.02+0.07d 0.91+0.07 1.12+0.04a
DY3 2.33+0.08¢ 2.27+0.20d 1.02+0.04d 1.77+0.13¢ 1.68+0.05 1.05+0.08b

e BHHRARRE/NG FREFRR W 2SS (P<0.05), FIE,

Note: Different small letters in the same column indicate significant differences ( P<0.05). The same below.

CKagalbT? YGls:-DH1 DGl . DY2 DV S DD I3 ey | 7 (s A

Be NEEEHEREER

Fig. 6 Color vendering status of endophytic fungi

®3 NEERMNARENREER

Table 3 Growth promoting effect of endophytic fungi on tissue culture seedlings

i 3m i R i e el k3
Fresh weight Root length Plant height i .
Treatment Root number Growth potential
(g) (cm) (em)

CK 0.195+0.012¢ 2.23+0.69d 7.05£3.13¢ 5.06+£1.27b — B Generally

DG1 0.202+0.037be 2.78+0.20bc 15.12+1.24b 4.32+1.06de — B Generally

YG1 0.154£0.027¢ 3.15£0.51b 12.30+5.23bc¢ 3.58+1.15f ot v 8 Y, R K K Partial
leaves fall, the roots are long

DH1 0.171+£0.010d 1.34£0.34f 8.17+4.02d 4.78+0.89d — % Generally

Y12 0.221£0.056a 3.98+1.38a 17.61+3.37a 5.59+1.36a Tl B AR B 25 I K Best,
the leaves are dark green with
enlarged pseudobulbs

DJ2 0.205+0.035b 2.01£0.27de 10.09+1.15¢ 5.34+0.78ab R A Well

DY2 0.198+0.041c 2.56+0.74c 9.11+1.23cd 4.89+0.91bc —J& Generally

Wi, AR T B B EBNE T DNA $RIUS BLE 7 A 0 B A, X R R

=20
MREG, X — 25 R E D T Liang 45 (2022) i i 0 BHEIRAS By afi B DR, AROAE 70 85 1 4 P A U7
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Fig. 7 Effects of endophytic fungi on the growth of Bulbophyllum tianguii

AN 5 AT 5 e 5 57 B B R B R S 80 DL e
I3 B AR DA G TN E A ZEURIE (A&
FEA,2018) , R4 J5 7R N AR ELBR 1Y 43 B N 2%
W 2 R 3R AR S AT A0 B B 57

AT b [R) AhAE ) A A (] VAR T 43 B Y
AR ELT A A BT A (], b ik 0 TR e DA K L
FC B LR AEA R 3 h Y6 53 A, T Edenia J05¢
eI | A6 JE LA R bk B TR S T 3 A T AR
H DX, BIE TR IR 5 R B R AN O A T I 4k
X, PR AT BE S AN [ i 4k A2 S 1 22 B ) 25 3%
B R WA (N) B (P) BI(K) &
EANFE R, X FE Liang 55 (2022) MWF5E PBA
i . 2 o R B, 16 Bk TR LAk JT A
RS T Ay T BRI v/ S 4 S (F VAL R 5 = T =)
JESTIE 4 MR BmRIRZ . Jihh, RIAEJE OREE |k
BRIBFEYEARCREK, MAREEMEZS
B AR N AR T, W 5 R Z M Y &
R JELERT (X 2E2E,2023) , T2 A0 A T HoAth 22 B A
Py W K (Jiang et al.,2019) (k5 A B
] ,2015) g8 (R 5,2017) 4, AT RE
2L R RR DHL, 27 5] — 2t R vl g
J& Edenia gomezpompae , T ¥ 45 7+ % (2013 ) &,
E. gomezpompae WK HA =W h vl ge 5 A B A
LRI LA, KR A (2024) F1 LA
(2024) #F 5¢ 48 th W R K % W ( Trichoderma
harzianum ) ¥F R — B A= B & 8512 H T 0085 9%
J T R B AE W 3 T AS BIF 5 o DR B85 25 b g3
B AR Y)2 5 RN S X BAT 100% 4

I, 5K & 26 A Hi (2020) F5 H WK S Bk &
( Phlebia acerina) REWS 73 Wb A JT e fide 1t , FH >k b
PR KA A WE I o I B o3 B ) T AR DY 2
5w RS T A 100% FLEE , PRt x4
PR B AR = T AE N T A, 7T i — 20 T R S
(SR

A R AR AR BB B A — o e i
YRR TR | 2 TR DL S BT I e R, AR N A=
FLRA S R R BUE ST R R X
PR 1 5 R ) T TR Y B RN 2L T 7 A O =K
X AR AR 9 AR AR S A (k07 R 245, 2015)
HJ1E W 2B EA —E B BB ) (Biswas &
Sarojini, 2024 ) , X 7EAME 5% H [ £ A FBr & 38, [R] B
AIFGEIL K B Edenia J& B . Pyrenochaeta & B
A S IOk TR i L TR B B — i IR RE T, D Ab,
A B e R A& FLPA (Sodhi & Saxena,2023) (K
B Jm FLIA (AR A ,2023) B —E ™ TAA fiE ),
A5 R AL R R AR B L R R B A A
— T TAA B8 J7, [RIB & 8L E 5 & H it B
A—ER” 1AA BB JT . & Ja, B or B 15 20 1 &8
DA A L TR T VA it T R B s A 22 R Rk I, R R
REGJE LT (Y)2) 0 A TR R A 1) 2 A A FH S i
XTAHMR AR R BAA W, 7o) — 2k g
AR YI2 Wtk Al R R TR %R E R P A i R OR
B DA, T P AN AU RS2 B V6 1R 9 TR 35 1Y
HEABE R T (5K 0745 ,2024 ) X 2 FHEY Y
AR EA —E e VR ] (#6771 55,2007 ; Zhang et
al., 2013) , R, Hkk Y2 5K StEMR 234 H
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