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Rule of endophytic fungi on changes in content of plant hormones and enzyme
during seed germination
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Abstract: Objective To study the methods of endophytic fungi to break the dormancy of Acanthopanax senticosus seeds and the changes of
endogenous hormones and enzymes. Methods The seeds of 4. senticosus were stimulated with endophytic fungi, then treated under
thermophilic stratification. The content of endogenous hormones such as GAz;, ABA, IAA, IBA, and SA, in the seeds of 4. senticosus were
tested by HPLC. And the changes of its in vivo enzymes (CAT, SOD, POD, and MDA) activity were tested. Results Five strains of
endophytic fungi from 4. senticosus apparently promoted the germination of seeds. In the process of fluctuating temperature stratification, the
content of GA;, IAA, IBA, and SA were increased, at the same time, the content of ABA was reduced. The activity of POD and MDA enzymes
was significantly reduced, and the enzyme activities of CAT and SOD increased obviously. Conclusion It is suggested that endophytes have
significant effect on the content of seed hormones and enzymes, in addition endophytes could promote the initiation of seed germination.
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FITOIFRE-CEW, BRI R R
TR A B2 AR HAN Acanthopanax senticosus
(Rupr. Maxim.) Harms [, Fh7E£ = TR %A
NORAE; BEMONHIFOIAR . 2RI 4 B4R B0 A AR
Hw, RAENE 1 SREREEND (PDB) Hif
JE: DERTE 200 g, HiAIHE20g, 7K 1L; Wasters &
ROAR R (32[E Wasters A F]D;  BE% HE 5]
AR (JAAD. 7R3 (GAy). iR (ABAD.
TR (IBA). /KR (SAD 0 HE FifEAA:
MIEARBR AT Bt /KK CLZR 6 5 BT B
AIRAF, 20170302); HHEMERE (CAT). HEA
WYLl (SOD). SR (POD). M
(MDA {76 (Bt A R A
2 FE
21 AEEEEEREIE

¥k 1 PEMEF T PDB WRIAR 7R AR G RE
Fr, 28 CHEHEdR 1 A, [BRINAERERSHER.
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Table 1 Eleven endophytic fungi tested
Pk A itk R fif

CWI-1 Phomopsis vaccinii

CWIJ-7  Cylindrocarpon olidum
CWI-2 Fusarium tricinctum CWI-8 Leptosphaerulina australis
CW1I-3 Fungal endophyte CWIJ-9  Fusarium acuminatum
CWI-4 Talaromyces amestolkiae ~ |CWI-10 Cladosporium cladosporioids
CWI-5 Penicillium chrysogenum  [CWI-11 Aspergillus fumigatus

CW1I-6 Alternaria alternata CWI-12 Penicillium oxalicum

22 FEMMHFEREERESE

i 2 AR ) T 50 g, FH 75% 0K
#30s, HTCHEAKMYE 3 K, SRIEH 10%K &AL
FHTE 10 min, JGRZKMPBE 5 R Rl Tonde+
TN A BB R 120 t/min E% 8555 7 d7, HX
HHH T 2R . R # X IR, R
HEINER b, BT ER R, GA; XA,
FREWETFEHEERE, 10% GA; 4B 24 h, #4172
SN
23 TREFRNIE

) APl T4 R K E R R,
Fh P SRR ARRALL 102 RS, EAKREAT
BHTIRIY ERUEZE, RFEREE 50%~70%, RIS
JEARAIE K, KA 1% R K

ERRFRE 1 BB ERURERRRE 20~
25 °C, WEZY 10 &, &EHEB) 1K 52 B
ERRRERERE 10~15 C, WHEN 6 A, 2~3 d
Bk 3B ERURERERE 0~5 °C, B
A 9 J& .
24 REHNE

2] 00 20, 50, 80. 100, 130 d, %F
P S 30 AR FOIAP T, AR R A de ) R
N, TESTAAMRTIEE T I E IR R AL,
HoPHIRER, R =K/ sL K,
2.5 MIEBREARESNE
2,51 WIEEERRI  EERRE 0. 200 50,
80. 100, 130 d B 73 HIFE % AREX 1.00 g il F 0 Fh
¥, FWRENEE G, I\ 20 mL &4 847 (50
mg/L 2,6- —HUT ZEXTHE . 0.2 ¢/L FLIAMIR) 1)
80%H I, 4 CHREEEIRIL, 75 2 RIEHL,
R 12 he JE, A FF 2 RUEM . P& AR
FHBERE 3 IR, FEEATHEEAE, R YE b
HEE, FZIBKIE ks, Y pH2.5~2.8. I
AN 0.5 g RO ERE (PVPP), W FH7FES 30
min, FFSARFESEL 2B 3 W, BUESRR 2.1
JZ U 205 2 mL (i R A AR, 0.22 pm JE
gk, Ve MR
252 WEEZRANE ©i%HA Thermo Cig 4
Hr#E(250.0 mm X 4.6 mm, 5 pm), T4 Phenomenex
ODS-Cg (4.0 mmX3.0 mm); VishH A HEE-0.1%
B KU B PR : 0~30 min, 5%~80%
FEE, AFURE AN | mL/min; HIRAN 35 C; iFEEE
20 puL, P 296 nm, K AMRTEE R .
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2.6 BERHVIRENSMZE
HERAR R T INAh T 0.5 ¢ % 3 4, %I &
ERFALE 12 9 i 4.5 mL AR ER K, TRE T BE
#1451, 2 500~3 000 r/min, &0 10 min, B I
TEWRAH o R R U BGRR & I, 7 E AR
] 0. 20, 50, 80. 100. 130 d ] 5E 5% Fh g (1)
.
3 ZR5NH
3.1 AEERREXNFFIE AR
BRERE RS, BRI ER ., K
FREEMARE 2. NE 2 hAfLE S, Fh

AR EER SRR 2IEMI, BREEEZEH
IS T PR S K T 328 189 K A 5 bR N AR LR (C W -4,
CWJ-6. CWJ-7. CWI-10. CWIJ-12) W] 3 25
PR R FZ, 8 130 d 405 b s A5 R4
FFREEINT 48.00%. 100.00%. 36.00%-
64.00%- 22.00%, KEFZESHMIEI T 92.19%.
145.31%-. 85.16%-+ 128.91%. 119.53%; tt GA;
KRR ZHIE N T 25.42%- 69.49%- 15.25%- 38.98%-
3.39%, KFZFFHIBMT 28.13%. 62.76%-
23.44%. 52.60%- 46.35%. | F ATk &R
A 1.

#F2 RENMTTEERPERMEFRAOTE (X £s,n=3)

Table 2 Embryo ratio and germination rate during fluctuating temperature stratification of A. senticosus seeds (X s, n=3)

e A% -

bk 0 30d 50d Mioa 100 d 130 d BEFE%
CWI-1 0  1.850+0.041 4.150+0.122  9.670+0.812 28.960+1.061  46.000+2.449  12.800=0.002
CWI2 0 1.900+0.016 4.560+0.141  10.230+0.816 29.800+0.189  49.000+0.816  19.200%0.010
CWI-3 0 1.400£0.0417 4.03040.037"  9.38040.245 27.460+0.816  45.300=0.816  12.000%0.008"
CWI-4 0 12.130£0.008™ 34.000+3.266  36.00012.940 43.000+£2.494  74.000=0.816" 49.20040.002"
CWI-5 0 1.80020.082 4.23040.081  10.130=0.748 29.240+0.081  48.000=0.408  14.800=0.001
CWI-6 0 18.180+0.816 50.000+4.109  55.560%+0.653"""  66.670+2.494" 100.000+0.000° 62.800+0.023"
CWI-7 0 10.150+0.147 33.000+0.245  35.000%0.081 42.000+0.329  68.0000.082  47.400%0.011"
CWI-8 0 1.130+0.016" 3.600+0.245  8.360+0.816 25.520+0.833  40.560+0.081 8.000+0.029
CWI9 0  0.900%0.707 3.000£2.449  7.240+£1.632  20420+1.633  39240+0.816  42.800%0.019
CWI-10 0 15.150+0.931 38.000+3.266  42.000%4.320 51.000+3.266  82.000%£1.633" 58.600%0.016"
CWI-11 0  1.200%0.081 3.900£0.163  9.150+£0.779  26.540+0.779  41.240+0.816  11.000%0.016
CWI-12 0 13.140+0.816 36.000+1.633"  38.000+1.633 42.000+1.886  61.000=2.160  56.200%0.003""
GA, 0 12.340+0.726 35200+2.870  37.650%+0.379  40.200+£0.983  59.000+2.378  38.400+0.004
pagicl 0 2.000+0.041 5.0000.489  10.000+0.408 30.000+1.633  50.000+1.633  25.600=+0.009

xS TP<0.05 TP<<0.01 ""P<0.001

P<0.05 “P<0.01 7 P<0.001 vsblank control group

1A PRI 2~4-B03B B 5. 6- R EL

1-seed water absorption and swelling stage

1 RAMMFREHRE

Fig.1 Development process of A. senticosus seeds

2—4 germination stage

5, 6-germination stage
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WIEE R GAs. TAA. SA AL A LA 2,
ER TR FEF, BT AT 11 GAs. TAA.
SA 2 FIHES, FEAEAMTH GAs. TAA 1)
FEAE 100~130 d BINEZE, SA & ®=E 0~50d
HnEE, HE CWI-6 JITHIFT 1 GAs. TAA.
SA S ERERZ, 1F 130 d 23553 1.289. 0.727.
0.115 pg/g, MXTZEAXEARR T 163.6%-
357.2% 475.0%; FHXT GA; %R T 91.85%.
101.39%-+ 61.19%, [Fl—Hf#4EEZH GA;. TAA.

SA K& R E T4, IBA SREEM ETHE
#, 7£ 50~100d EF2218, 0~30d F1100~130d
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130 d I B H 0.180 pg/g, [F—HF AL EEZ] IBA 5
BIAZ TR, (AR RO SS . LR T
Tasadfed, AHEAMGRAR T ABA &8
2R, 0~30 d f1 100~130 d FFEHGE, H
CWIJ-6 RN T/ ABA &7 130 d ik F A
0.011 pg/g, FHXTZ FAXTHERAA K T 936.60%, AHXT
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ABA FEIGEAL T 0 R4,
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Fig.2 Content of GA;, IAA, SA, IBA, and ABA during fluctuating temperature stratification of A. senticosus seeds
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TEARG SRR FOINA 7 5 B R, AT 8 2 il
By B A4k (B 3). CAT 78 i AbFE 4 Fh 1
(35 713 BT, fE 0~100d _ETHZEME, 100~130d
TR, 130 d H1E CWI-6 RIS AH 7 1) CAT &
BN 4339 Umg, X AXHIRAER
138.6%, X GA; Xt HRAFEE T 86.97%; MDA fE
P A B A AT A R ORUT TR, eI R
THE 0~30d FRERIHE, 30~100d &8 TS,
SR ZEL DN HEAE 30~100 d 3Rk RF%. 7F 130 d,
CWI-6 414 B /(%N 0.010 nmol/mg; POD fEFTH
b FRZE P T i 1B A, A B M T AE 0~30 d
TR, T 2N AR 30~50 d FRE L,
] — B B AL BEZH R T ) POD 35 4G A T X IR 4

SOD fEfT A A BRLH Fp1-Hi& ) e bR e T, 0~
50 d W NI, 50~130 d &8 BT, 50 diAFH
fik 15.186 U/mg, 130 d k% s 86.219 U/mg, [A]
— I AL FE AL b T (1) SOD §% IR T AR 4 .
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Fig.3 Content of CAT, MDA, POD, and SOD during fluctuating temperature stratification of A. senticosus seeds
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