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Screening and promoting effect of grow-promoting fungi in rhizosphere of
Angelica dahurica var. formosana
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[ Abstract] FExcessive application of chemical fertilizer has caused many problems in Angelica dahurica var. formosana planting,
such as yield decline and quality degradation. In order to promote the green cultivation mode of A. dahurica var. formosana and explore
rhizosphere fungus resources, the rhizosphere fungi with nitrogen fixation, phosphorus solubilization, potassium solubilization, iron-
producing carrier, and IAA-producing properties were isolated and screened in the rhizosphere of A. dahurica var. formosana from the
genuine and non-genuine areas, respectively. The strains were identified comprehensively in light of the morphological characteristics
and ITS rDNA sequences, and the growth-promoting effect of the screened strains was verified by pot experiment. The results showed
that 37 strains of growth-promoting fungi were isolated and screened from the rhizosphere of A. dahurica var. formosana, mostly
belonging to Fusarium. The cultured rhizosphere growth-promoting fungi of A. dahurica var. formosana were more abundant and
diverse in the genuine producing areas than in the non-genuine producing areas. Among all strains, Aspergillus niger 7]J-17 had the
strongest growth promotion potential. Under the condition of no fertilization outdoors, ZJ-17 inoculation significantly promoted the
growth, yield, and accumulation of effective components of A. dahurica var. formosana planted in the soil of genuine and non-genuine
producing areas, with yield increases of 73.59% and 37.84%, respectively. To a certain extent, it alleviated the restriction without
additional fertilization on the growth of A. dahurica var. formosana. Therefore, A. niger Z]-17 has great application prospects in

increasing yield and quality of A. dahurica var. formosana and reducing fertilizer application and can be actually applied in promoting
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the growth of A. dahurica var. formosana and producing biofertilizer.
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Screening of nitrogen-fixing activities of rhizosphere
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Fig. 1 Nitrogen fixation effect of rhizosphere fungi of Angelica

dahurica var. formosana
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sphere fungi of Angelica dahurica var. formosana (x+s, n=3)
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Fig.3  Inorganic phosphorus (A), organic phosphorus (B),
and potassium ( C) solubilization effects of rhizosphere strain ZJ-

17 of Angelica dahurica var. formosana
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zing activities of rhizosphere fungi of Angelica dahurica var. for-

mosana (x+s, n=3)
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Fig.5 Iron-producing carrier capacity of rhizosphere fungi of

Angelica dahurica var. formosana (x+s, n=3)
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Fig.7  Quantitative determination of IAA production by rhizo-

sphere fungi of Angelica dahurica var. formosana (x+s, n=3)
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Fig. 8 Color reaction of IAA production activities of some rhizo-

sphere fungi of Angelica dahurica var. formosana
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Table 2 Morphological characteristics of rhizosphere fungi of
Angelica dahurica var. formosana
Y Wik I
wh oo PR ER g

ZD-1 i H%E x o] x

ZD-2 EJSIIE 2N J fkm AT
ZD-3 £ IRIN 7 Ak AT
ZD-4 H EEIN & Jka o T

ZD-5 WH  OHOHRER B Ak AT
ZD-7 wH o B i Ak AT
7ZD-8 iy 2R 7 fka AT
ZD-10 kR MATRER K fike T
ZD-11  ZofE ETmER aks km JREET
ZD-12 ERE OHONEER F fikd  rdEfT
ZD-13 LN T fikwm o e
ZD-14  EEE R x Ak EAT
ZD-15 ¥ ESU/N x ol ] ST
p-16 WEH o R 7 fikd R
ZD-18  HRE R L Tk EAT
ZD-22  fEE OB J Ak AT
ZD-23  JKH Bk ¥ Ak AT
D24 S IESIN 7 il T
D26 M N X Ak T
27 A EXN X Ak T
AV S SEIE /S 7 Tk AT
ZD-29 kK 2R 7 Ak AT
ZD-31 EEE HOHER & Ak R
7)-2 wH o B Wk kR aAEAT
7)-3 wH 2R x HiE EART
7]-4 Bk J Ak AT
Z]-5 = ESN x Ak AT
7)1 e EEVIN W AR rAEAT
7)-8 ke R 7 HkE AT
ZJ-9 wa R & Ak T
VAR VI | ESN 7 ik R
VARV E! EEN 7 ik AT
7J-12 =l E3N 7 Ak AT
ZJ-13 HE o R2R 7 il AT
7J-15 i SEUN g fkm AT
VAR EAR ¥ AR AT
7J-17 R ESYIN Jt Al T

K9 FIEARBRETE Z1-17 Wik (A) KRB FIEZ(B)
Fig.9 Colony (A) and microscopic morphology ( B) of rhizo-

sphere fungus ZJ-17 of Angelica dahurica var. formosana
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Table 3  Similarity analysis of partial ITS rDNA sequences of fungus strains

L3RS X HAE B CERE ) HHBIE % RGN
7ZD-1 Bjerkandera adusta strain ZJLD 001 ( MN856332.1) 100. 00 Bjerkandera
7D-2 Fusarium oxysporum strain CP23 (MH707084. 1) 99. 82 Fusarium
7D-3 Trichoderma koningiopsis strain CEN758 (KC576726. 1) 98.51 Trichoderma
7D-4 Bjerkandera adusta strain ZJLD 001 (MK829590. 1) 99. 68 Bjerkandera
7D-5 Fusarium solani strain KFS (KU951245. 1) 95.07 Fusarium
7ZD-7 Mortierella alpina isolate LiJJF2 (MK014152. 1) 99.52 Mortierella
ZD-8 Phanerochaete sp. strain WZ-69 ( MN856233. 1) 98.90 Phanerochaete
ZD-10 Earliella scabrosa strain F-102 ( MF077247.1) 100. 00 Earliella
7ZD-11 Cylindrocarpon olidum strain 277834 (KC427019. 1) 99. 31 Cylindrocarpon
7D-12 Nectriaceae sp. isolate MI286 (MW269011. 1) 99.48 Nectriaceae
7D-13 Aspergillus niger strain 7M1 ( MT620753. 1) 100. 00 Aspergillus
7ZD-14 Fusarium verticillioides isolate FM13 ( MK790049. 1) 97.79 Fusarium
7ZD-15 Clonostachys epichloe strain 5-F30 (MW081370. 1) 98. 96 Clonostachys
7ZD-16 Didymella bellidis isolate YS24 (MN443603. 1) 99. 63 Didymella
ZD-18 Trichoderma harzianum strain TH6 ( KC403943. 1) 97.52 Trichoderma
7D-22 Fusarium oxysporum strain F1 ( MN443603. 1) 99. 80 Fusarium
7D-23 Fusarium oxysporum strain WZ-176 ( MN856310. 1) 100. 00 Fusarium
7D-24 Earliella scabrosa strain F-102 ( MF077247.1) 100. 00 Earliella
7D-26 Fusarium oxysporum ¥o5176 ( CP053261.1) 100. 00 Fusarium
7D-27 Fusarium oxysporum strain WZ-94 ( MN856252. 1) 99. 45 Fusarium
7D-28 Trichoderma harzianum strain TH6 ( KC403943. 1) 97.28 Trichoderma
7ZD-29 Fusarium oxysporum isolate NDJ2 (MT323123.1) 100. 00 Fusarium
7D-31 Nectriaceae sp. isolate MI1286 (MW269011. 1) 99. 82 Nectriaceae
7)-2 Fusarium proliferatum isolate A2S1-D96 (KJ767073.1) 99. 82 Fusarium
7])-3 Trichoderma hamatum isolate T29 (LN846704. 1) 99. 83 Trichoderma
7]-4 Aspergillus niger strain 7M1 ( MT620753. 1) 100. 00 Aspergillus
7J-5 Trichoderma hamatum strain THM (LN713971. 1) 99. 33 Trichoderma
7J-7 Aspergillus niger strain 7M1 (MT620753. 1) 100. 00 Aspergillus
7]-8 Trichoderma hamatum isolate T29 (LN846704. 1) 99. 66 Trichoderma
7J-9 Talaromyces aculeatus strain E3F (KY425714.1) 99. 66 Talaromyces
7J-10 Fusarium oxysporum isolate F403 (MG515306. 1) 98. 60 Fusarium
7J-11 Fusarium oxysporum isolate ¥403 (MG515306. 1) 99. 13 Fusarium
7]-12 Fusarium oxysporum strain LZ51 ( MN533762. 1) 100. 00 Fusarium
7J-13 Fusarium fujikurot strain P-DZ-3-2-2 (KT192276.1) 99. 47 Fusarium
7J-15 Fusarium proliferatum strain EB0732Z6 (MT372093. 1) 99. 64 Fusarium
7J-16 Aspergillus niger strain DZ-4-3-1 (KT192262. 1) 99. 67 Aspergillus
7J-17 Aspergillus niger isolate BBRP (MT123512. 1) 100. 00 Aspergillus
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Fig. 10 Growth-promoting effect of Aspergillus niger ZJ-17 on Angelica dahurica var. formosana (xxs, n=3, P<0.05)
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