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Analysis of Soil Fungal Community Structure Changes of Morchella sextelata in Jianchuan,

Dali, Yunnan based on High—throughput Sequencing

DENG Ying-lian, ZHAO Chang-lin"
( College of Biodiversity Conservation, Southwest Forestry University, Kunming, Yunnan 650233, China)

Abstract: The continuous cropping obstacle has become the neck—jamming problem of artificial cultivation of
Morchella, which has caused the spread of morel diseases and severely yield reduction and loss. To uncover the causes
of continuous cropping obstacles has become the primary task of the basic scientific research of morels. This study took
the soil of artificial cultivated Morchella sextelaia in Jianchuan County, Dali City, Yunnan Province, as the research

objective. The dynamic changes of soil fungal community structure before and after cultivation were preliminarily clarified

WFEE: 2022-01-15

EEUH: amaPHYTRMAITE G (2020015070043 )

EEEAT: * e, B (1985-) , 55, #d%, Mid, FENFFHEEEREGHSY, E-mail: fungichanglinz@163.com.
A& (1999-) , 2o, WEsE, FENFEMREEERIGS, E-mail: fungiyingliand@163.com
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by llumina NovaSeq6000 high—throughput sequencing method, which provided a basic information support for revealing

the mechanism of continuous cropping obstacles of morel. The results showed that after one year of cultivation of Morchella

sextelata in Jianchuan, there were significant differences in the changes of the fungal community structure in the original

soil and the one—year soil. Based on grade level of different taxonomies, the resulis showed that abundance of fungal taxa

of Chytridiomycota ( phylum ) , Chytridiomycetes ( class ) , Spizellomycetales (order ) , Spizellomycetaceae ( family ) ,

Cladosporium ( genus ) were increased while abundance of fungal taxa of Mucoromycota ( phylum ), Thecofilosea ( class ),

Pezizaceae (family ) , Mortierella and Peziza ( genus ) were decreased. The dominant fungal species was Tausonia

pullulans, with the greatest decrease, and the fungus with the greatest increase was Tetracladium marchalianum. The

results revealed that Tausonia pullulans and Tetracladium marchalianum had close relationship with M. sextelata.

Key words: Morchella sextelata; Fungal; ITS; 18 S; Soil microorganisms; Continuous cropping obstacle

BB (Morchella Dill. ex Pers.) 3 )& H
Ht (Fungi) . FHER ] (Ascomycota) . %% T 2
( Pezizomycetes ) . #%& H (Pezizales) . it H
& ( Morchellaceae ) R %8 B A SR
SR, SRR, BB, BRI
W4 “FRET , BIFRMSE. HAAT, &
TSR PHAET . WA, CEARSEMCEALEE S
FHE S5 EE (Truffe spp.) « H ( Tricholoma
matsutake (S. Tto & S. Imai ) Singer ) . 2 ( Boletus
spp. ) BOE RS DU R A BB L SRR
TN 1) 8 PR LR . ZFP M ITR | IR |
BT, 0 ROCEMEREL R gEER DT, H
F R B PR I R SR S ) |
PR AR RS T A 0 SRR —Fh
B Ot RGN R, HABORBYIT R 10
FHAT

HP A IRz oA T A, JCHORER
PRI ) o T EARAIE B AR K S
NI Y ik (A S i 2 /NS e R B Y R )
B IR AL, Ower ™ B UMD S B JH 7 A9 %
WAkSE, Bl SR GO AR A A 1 TR A T
FOMRIEHA, FFEERE RS BETE
YA v A B b A A SRR R TE (M. eximia
Boud ) . Bt E B ( M. importuna M. Kuo, O'Donnell
& T.J. Volk) . 72 21 3 Ji W (M. rufobrunnea
Guzm an & F. Tapia ) . N (M. sextelata M
Kuo) . B4k FEALE (M. septimelata M. Kuo, J.D.

Moore & Zordani ) . RIFERLR (M. conica Pers. )
FEEAEEE (M. esculenta (L.) Pers. ) Zefifip L7180
B2 TR N RS WA 8 SR AN I [R) R
DCBHAGF TN T 2R AR R APk & J . 36 T RH
NGRS 3CRE, TR R AR NS
FRAE L) L FH G 0 i P ) B D 7 S A5 AR
WS HISNEE TR AT AR R 22 A K 1
SRR B SRR EFEA RN, BRTERH HIX
B, B A DX ek A 4 [ 45 0

ULAER, RAEY)IE M R BRI LT
(s R — P2 SRR R D
%, FEAR: —RREERER, TN E N ;
TR TR Z , HEYPURRE ) AR 2
SRAFYRNL, FEAEYYYE . YRR
T HELL AR BRI Y R B A PR A Y T
sk A 2R T BRI A K AR R, AR
HARUY . IR S A A7 TR 1
BOX A AR A AR R, BEE EEAERR 193
i, G MR A A A R AL, AT R
A, R ARG A IR A3, R
i 0] S T 5 1 o []— ke b ) = HE TR 3 22 A 3% 2
EDL ol e K s REA ML, FRE
N R HREE . SRS EME, CE N
FREFE R, HRg SR, R EAERE
B3 PR ANV R, G R AR DG 1) - S A W i
S5F SR WLAE

T B M B TR AR O A AR AR
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1 (Biomarker ) . Biolog {3 *F- # ¥ . 72 T4 4 JiE
it B, 3k 5 (DGGE ) | llumina NovaSeq6000 (5 i
W 2 2530 H P lumina NovaSeq6000 =5 i 2
PR S, RO TEAR, AT R 1 DNA K
A N A% PR AR R S, BB A A
i 4 S e - SR MRS AR T R R B R
FLA R (Suillus luteus (L.) Roussel ) XJ 4+ #

( Pinus sylvestris var. mongolica Litv. ) FIJH# ( Pinus
tabulaeformis Carri & re. ) PR +3EE R FEE L5
SR, ZEE4E R A Tlumina MiSeq 38 HE
TR, WIH T HERE IR FLAF A (S, luteus ) W42
e A A AL AR PR - SEH 7 B 0 A TR AR X
S, I TR T L XS SCREAE Y S ek e i
MFHA, G387 7 AR N A B Y R A2
S, JRFRGE A 2 bk, R IEAE S g Hlumina
MiSeq -5 7341 R 2 A1 - rh B R 1L 1k,
RIBEE EVRAER S m, REE L P ARENZ
FEPEKSF W AR, HH 718 T LR 1A R B
A EARAR R ARG I 2 m, i ) R
AR 2R 2 L, BRSNS A s T R e LA )
REET | A R 2 SV I (0 B L TR TR AT

ARMWEFE L 25 1 4 KRB S E TR R 7S ik

T X4, KA llumina NovaSeq6000 = i
P 5 B A5 2 R R S 1) - L R VR 4
AR Ak, Ay S SRS S TR 3 A B i P 2 At
Al Bl S 4%

1 MBS A%

1.1 #8t

BHR RN [ 4EA L (1A FsEfE
wiELE L () |, FECRET oM KNS
HyRb S | b T = 5t I S W Lk 28 IE X,
M3k 2 6563 m, 99°63'61.57"E, 26°34'3720'N, 4F
SEREKEEZ) 1000 mm, AEHREL 15C, HH
IRk, WK, PR EAATH
e Y

AR LR E 3ANEE, FREFEESR SN

YO (YO0.1, Y0.2, YO.3) , 14F3E4 5N Y1 (Y11,
Y12, YL3) o BREHIRIZMZY G, M 10~20
em AL +)ZHCERE, 2 A KGE R 50 ml X7 Al
DA i R 1) — PR ()12 20200208
5, WS THEYRHCARAR ), JFET AELE,
FHUHRF ( NEVKAS )bt M 3050 %, B -80°C
UKFENARAT, TR AR5
1.2 R HESE
1.2.1 A F 4 DNA #23

K H] CTAB J7 i #- BUFEAS (1) KL KT 4 DNA; 7]
FHEBR IR LI B kA DNA Y40 BF Fik s, BGE
HAYFEA DNA T ELOA T, IR K R BEFRE A
Elng: pnl's
1.22 PCR ¥ 3%

PIFR B 5 A 3 P2 DNA SASEAR, AR I (X
WA PEERE, A Barcode H4EF5 19, New England
Biolabs /] fY Phusion® High—Fidelity PCR Master Mix
with GC Buffer, I Rm R AT PCR 9731, 47
SR 138 51 97 1TS5-1737F F1 TTS2-2043R ( 1TS5-
1737F: 5" ~GGAAGTAAAAGTCGTAACAAGG-3,
ITS2-2043R: 5’ ~GCTGCGTTCTTCATCGATGC=3" ) .,
PCR SOWARZE R 30 w1, A% : ddH,0 11 pl, ITS5-
1737F 1 1, ITS2-2043R 1 1. 2 x Phanta Master Mix
15 w1, & DNA2 wl, PCR #5550 95°C 5 min,
95%C 30s, 55°C 30s, 72°C 45 s, 29 MEH; 72°C
10 min, 4°C{347.

fili 111 2% B IR FEEE IS XT PCR 7= 9y AT L Tk K
W5 FHREERXT RN A 4% 1Y PCR P=# k7 4lifl, R
PR B, ARG PCR =Py B A T 45 HETRAE,
FOTIRAIG, HEATHKAI PCR 7=, XF HH 4
A Qiagen 2 Al AEAY B AT & ( Qiagen,
Germany ) [EII=4)
1.2.3 XA & fe Lhum 5

i FHTruSeq® DNA PCR—Free Sample Preparation
Kit (llumina, USA ) #2050 & 3 17 0% #4 2,
P A SCE 2853 Qubit A1 Q-PCR 2, AHHY
SCEA# FH NovaSeq6000 HE47 FALIN .
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X} Tlumina NovaSeq6000 Il ¥ 75 F] (5~ ML P

(Raw PE ) #E472:F% barcode Fll primer, #5231

PE reads, %X J5 f#i F§ FLASH (V1.2.7, hitp: //cch.
jhu.edu/software/FLASH/ ) 7 XTHEEEAHY reads 17F
TrotHe, #3305 R Tags BRI DHEFY); HEd
TR (L DEAL T 455 B B Y Tags %08 ( Clean
% M Qiime (V1.9.1, http: //qiime.org/
scripts/split_libraries_fastc.html ) <l Tags Jot it 44 1l
MR, PEAT Tags BIUFN Tags 1 FE i I1E, Tags 741
i#d Chttps: //github.com/torognes/vsearch/ ) o)
MR REAR PEIEAT LU, AR S RS, JF 2B
BAHRITI | SR (Effective Tags ) -
1.2.5 OTU &A= th A iz 45

) H Uparse NS ( Uparse v7.0.1001, http:
[Iwww.drive5.com/uparse/ ) H N B AR AR 1 4
Effective Tags 2825/ OTUs  ( Operational Taxonomic
Units ) , BRIA—ZtE (Identity ) K 97%, [A]B}3E
COTUs BARERAMERF S, KA Uparse 550325 J5L 0,
i et OTUs ot AR =5 1 P 5144 OTUs 19
R,

XF OTUs Fea| AT A e, W0 mh e i (5
EBME M 0.6~1.0 H] RDP Classifier ( Version 2.2,

Tags ) -

http: //sourceforge.net/projects/rdp—classifier/ ) 8

77 ¥ 5 Silval38 £ 4t 5 Chttp: //www.arb—silva.
de/ ) " I3 5IHE kingdom (54) , phylum (17),
class (4 ), order ( H ), family (#}), genus (J& ),
species (1) 7P RACFGETHEAEARTER AL
1.2.6 LR BE 3K 5 M) 2 A7

HRAE BT FEAS I YIRS SR H OTUs i1
F, SRR 22 AL, i PCA ( Principal
Component Analysis ) L E R, RERE
4 R EE 431 NMDS - ( Non—Metric Multi-Dimensional
Scaling) " FIFI MRPP #7470 Kt 4 i) e /1
RS S E R 2GR E, ABEKT 0 B4
0] 22 5% KT MN2ER, Significance {H/N T 0.05 ¥
MH2ES W%, R T-test Ki 50 i 25 5 W0 F0 20 #7

e S WA AR ) 2L 18] AL N W) b 22 S A 0 . RN IR
Bt LDA Score [P i ¥E {5 & 4, i# i LEfSe (LDA
Effect Size ) "* /M Hrk 1 2 A HA G2 R0

Biomarker,

2 ZBRE5HM

2.1 OTU &%

R K FE i 48 llumina NovaSeq6000 (57 i 2
J¥ (PE150) “F & ¥, 383t % Reads PF#2, 3k
157 476 923 2% reads, ~F-YJHEFE S IUAT 79 487 5%
tags. AJEHE, FIIFRE] 79 024 AT, s
AR R 62 644, FUHEA BURIL 79.38%. FF
raw data 1 PR EIE A0 H S, FRARTT 471 788
2% clean reads, kRN Effective Tags P4 K FETE
307~309 Z [1], 6 A~FF i #9 Q20 & 43 L #F #E 98%
LI b, Q30 E 43 AR 96.74%~97.07% 2 18], GC %
P HUITE 46% UL

FIF Venn [l 73K 45 FEA (8] B V% OTUS [H]
225, SR, R I Y1 A Yo S
) ETH OTU A 636 1>, 1 Y1 Fl YO #¢ A Ay 5§
OTU 43 5145 303 F1 247 4~ LR Ui A 2 i o
T 1 ARGERFIE R LA U OTU B0 & TR
() OTU %t

Y1

303 636 247

H1 Venn B

2.2 Y FRIER
AR SRS OTU RS FhiE B AL G2
34T 106 M40, 1944 H L 23248, 3101 |



CER R ] REEF: AT HEZNF5H =@ KEEDN F I LR A AL LM T 5

333AFREIA Y, AR RIZHILA 1187 4
OTUs, Hrr, BEWSTERESEE A OTUs 2L H H
1111, ERERIAKTE 0 1 93.60% , 117K F1Y
el 85.26% , HACERILLHI N 81.55%, HIKF-
(LB 72.87%, BKFRILLHIN 63.35%, J@K
SERILLBI N 57.37%, FhKFEIHAG1N 31.76%.
2.2.1 MR b L3E A BB LML s AT
WRIEYI R RS R, B LIEREA AT

( Phylum ) 7K~ b A= 80 4 AR R 32 B2 AT OE I an
2, 2 pE R b o b e % R 2SR SR R
BE 53 5l 24 Ascomycota (45.08% ) . Basidiomycota
(34.39% ) . Mucoromycota (5.10% ) FlI unidentified
Fungi (3.39%) o FJE0E AR H 5 Hom iy B
B K AH X = B2 43 90 R Ascomycota (43.75% ) .
Basidiomycota ( 27.66% ) . unidentified Fungi ( 10.57% )
Fl Mucoromycota (2.43% ) . T A 1 M
Jir B v B RO = BEXT LL BT R W], Ascomycota
Basidiomycota F1 Mucoromycota EL B 19 AH X} 3= i [
ik, HHh Basidiomycota E. [ 8 /b 8 & W] ;2 F
+ RS L B E R R E T Ascomycota, UK
JEFHTF B 1] Basidiomycota, 1€ B> 7K - =F 5 5
HHT S (top 5) WP R S LB L3 A 171K
- b BN RP LR [ AR TR oA S an 1 3 fi
N, IEEENME 1 H)E, HIEH Ascomycota E
AL AN i, {2 Basidiomycota B /0, 1M
unidentified Fungi B i34 i1

1A

Others
Bl Diatomea
Chlorophyta
~ M Annelida
B Arthropoda
Mucoromycota
B Cercozoa
I Streptophyta
__ W unidentified_Fungi
Bl Basidiomycota
Il Ascomycota

0.75¢-

Relative Abundance
o
v

0.25¢-

< L
Group Name

B2 11KF L eghirinstFEAHE

1n
0.75- M Ascomycota
M Basidiomycota
0 Unidentified Fungi
Streptophyta
0.5- B Cercozoa
: Others
0.25-
0

B3 11K A EAE

222 R, BAHKT £ R AR A SR T
BT Y1 A YO B 4E X e e 5 1 AR
SR s vh BB R A R AR A, SRR
B, TEN 2K (K 4), Tremellomycetes
o
Tremellomycetes J8 /b M £ iz K ;1] Sordariomycetes
F1 Dothideomycetes 3§ /i, 7EH 432K (E5)
Cystofilobasidiales . Pleosporales. Hypocreales.
Mortierellales fil Chaetothyriales Ji 70>, H.
Cystofilobasidiales 8 /b #i £ 5 K5 i Sordariales
F1 Capnodiales ¥4 i, . Sordariales 3 Ji i /& £
K, XL IR T SO A 1 AR b B
BRI A Cystofilobasidiales, 7ERF 2K (K]
6) , LIELMARIEFEME 145, Mrakiaceae .,

Nectriaceae, Didymellaceae, Mortierellaceae .

Leotiomycetes #1 Eurotiomycetes Ji /),

unidentified Phytomyxea il Amorosiaceae 25 Hf Vil
/b, H o Mrakiaceae 28 #f U /0 1R B B K M
Chaetomiaceae . Cladosporiaceae 25 £ H% i, H
Chaetomiaceae ZEFHEIE IR B K

FRER AR D AR N . B B
B R As KR, TERAE 11
SRS R Y EL R DL F AV 20 Tremellomycetes,
HYKJE Sordariomycetes; 7E HKF I, HE PSR
7554 Cystofilobasidiales; 7ERIKFE I, EE L
BEV% YN Mrakiaceae, JFLYKJE: Nectriaceae.
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Others

_—_— M Maxillopoda

s [N furotiomycetes
B M Phytomyxea

identified_Mucoromycota
ified_Streptophyta

M Leotiomycetes
W Dothideomycetes
M p__unidentified_Fungi;c__Sordariomycetes
M Sordariomycetes
I Tremellomycetes

L
~
v

0.5 RN

Relative Abundance

< ©
Group Name

B 4 HRK-F L2008 6 Ak AR st AR TS B

11
Others
Bl p__Ascomycota;o__Sordariales
Chaetothyriales
o 0.759- -~ Capnodiales
E B unidentified_Phytomyxea
[}
o s P unidentified_Streptophyta
g B Hypocreales
r=1 0.5 | mm Pleosporales
< mm Sordariales
.g mm Cystofilobasidiales
ko
&
0.254
0

o o
Group Name

B 5 BKF_ L egihirinstF AN E

14
Others
7 mm Cladosporiaceae
0.75¢+- ~"~ unidentified_Haplotaxida

m Chaetomiaceae

B Amorosiaceae
e e ) unidentified_Phytomyxea
P I Mortierellaceae
I unidentified_Streptophyta
B Didymellaceae
Il Nectriaceae
B Mrakiaceae

Relative Abundance

O

o
Group Name <

B 6 AR L ey i iactEE A B

223 BT b L3g A AR MR AT

TE B 7K~ 21 8] TR AR = B2 3 b4 SR ]
7R, FHEE R G R R R B R R
Tausonia (29.56% ) . Fusarium (9.03% ) . Boeremia
(6.64% ) . Mortierella ( 5.05% ) . Polymyxa (2.23% ) .
Cladosporium (1.00% ) F1 Phialophora (2.07% ) .

JHETA 1 AR D o O I BT R 43 9 Tausonia
(2325%) . Fusarium (8.44% ) . Boeremia (6.19% ) .
Mortierella (2.24% ) . Polymyxa (0.60% ) .

Cladosporium (1.95% ) . Phialophora (1.53%)

1 Cystofilobasidium (0.89% ) . 1 4F H¢ #5¢ J5 e p
Tausonia . Fusarium . Boeremia. Mortierella. Polymyxa
H Phialophora ZERFI/Y, Horh Tausonia ZEFEIR/D 1)
R 2 B K5 1M Cladosporium F1 Cystofilobasidium 257
. FelEACE B, 1 AR R R B LR
¥R Tausonia, HIRKIE Fusarium.

11
Others
Bl Cystofilobasidium
0.754-— — Phialophora
8 B Cladosporium
c B unidentified_Haplotaxida
_g Polymyxa
c B Mortierella
E I8 unidentified_Streptophyta
. B Boeremia
< 0.5 B Fusarium
g Bl Tausonia
k=
]
&
0.25¢--
04

~ o
A Group Name *

B 7 K- LAm i 3R o A 6 AR AR B

2.2.4 FpK-F b A3 A BEE LM LR AT
PR KT 1 2 1) L B ) A X = B 43 B 25 SR
Kl 8 frow, T 3 v L o s i A oy
W A Tausonia pullulans (29.56% ) . Phialophora
verrucosa (2.07% ) . Solicoccozyma terreus (1.74% ) .
Tetracladium marchalianum (0.81% ) . Kohlmeyeriopsis
medullaris (0.25% ) 1 Sarocladium kiliense (0.77% ) .
LARESE 5 HE R 9 R 9300 Tausonia pullulans
(23.25% ) . Phialophora verrucosa (1.53% ) .
Solicoccozy materreus (1.23% ) . Tetracladium
marchalianum (1.35% ) . Kohlmeyeriopsis medullaris
(0.59% ) F Sarocladium kiliense (0.32% ) . 1 4F
HE 58 Tausonia pullulans . Phialophora verrucosa
Solicoccozy materreus 1 Sarocladium kiliense 25 T Vil
/b, Hoh Tausonia pullulans 25 T W /0 IR B fe K

M Tetracladium marchalianum F Kohlmeyeriopsis
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medullaris ZEFEYE N, For Tetracladium marchalianum
FBEHEIMIR B R . FERKCE b, 1 AR5
B AFEE YN Tausonia pullulans

1

Others .

m Sarocladium_kiliense .

3 Kohlmeyeropsis_medullaris
= >mocch)chellus anophthalmus
-

I
3
il

Populus, euphratica

Pefsicaria_minor .
Tetracladium marchalianum
- Sohco_ccozyu_?a terreus
- mm Acartia_longirémis
mm Phialophora_verrucosa
m Tausoma_pullulans

Relative Abundance
=}
v

o

N

w
r1

0+

Q

Group Name

B8 AbK-F iR A e AR R

2.3 HABEREE RN

FHE T T—test £ 56 1) 41 (0] ) Fh 22 55 0 e 45 2R a0
Ko, FEME 1A (YD) A (Y0)
HRTE KA 3 22 5 4 ) Mucoromycota il
Chytridiomycota 2 NZEBER B, P {E4 54 0.013
F10.004, #/NT 0.05, {HJE Mucoromycota FL & 7£
YO 4L & T Y1 40, 1 Chytridiomycota 7 Y1
A B YIFR B EE AR YO AP

v I vo

P--mMucoromycota

P--chytridiomycota r

C-.unidenﬁﬁed_Mumromycom&
((--Thecofilosea h

(C-Lhytridiomycetes '

- Moriereliales |y

(-Spizellomycetales '

F--Morterelnceas

F--Pezizaceae L

F--Spizellomycetaceae '

G-Mortierela

G-Peziza b
0 0.06
Means in groups

TE K V- A 35 22 5 09 ) b unidentified
Mucoromycota , Thecofilosea £l Chytridiomycetes ELJ4
P {53 5124 0.013, 0.038 F1 0.004, #5/NF 0.05.
Unidentified Mucoromycota ELJ&7F YO 2134 (E = T
Y1 4, 1 Chytridiomycetes ELF#7E Y1 ZH H A4 F
FREBMELLTE YO b,

TE HOK VA 3% 22 7 W) AP JE Mortierellales
1 Spizellomycetales 2 ™SI HL A, P {H 5051 N
0.011 1 0.002, 3 /IN T 0.05. Mortierellales 7t YO
R EREEEMEE T Y1 41, 1 Spizellomycetales
15 Y1 H R YFh =B U AE YO 4.

TERKFAT .35 22 S AP I 2 Mortierellaceae |
Pezizaceae Fll Spizellomycetaceae 3 I~ ff) E , P
{5 43 51 4 0.011, 0.044 F10.024, ¥/ T 0.05.
Mortierellaceae Fll Pezizaceae £F YO £H 14 Fh =F 5 1Y
{E¥)% T Y1 4L, 1 Spizellomycetaceae 7E Y1 41 H
AR B LLTE YO P

TE J& K VA 35 22 5 i W) Fi 2 Mortierella
Peziza, PAES312 0.011 F10.020, /7T 0.05,
HAE YO 2R -EEEIER & T Y1 4.

95% confidence intervals

’ p_value

@ 0.013

a» 0.004

@ 4 0.013

— 0.038

. 0.004

@ ' § 0.011

:. 0.002

@ 0.011

@ 0.044

an 0.024

@ 0.011

) 0.020
L ' 1 1 J
-0.045 -0.03 -0.015 0 0.015

Difference between groups

B9 KT T—test ¥ bad 20 18 4 FF £ 5
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2.4 48 LDA ZRTHKI
Ryt — 2 06 UE S B 1 A SR i A - 4 R
LR AR RN 22 5, R LESSe 017 22 R 5581t
SRR AR BV EAT GE 2 S A AR e
(Biomarker ) o Z5 AN 10 A1 11 JF7R, AR 1
SRS RUESL 15 DA WIbR G, AL 46 Mortierella .
Mucoromycota, Sordariomycetes, unidentified Fungi
F1 Mortierellaceae 55, H. WP FE L 1 A 94>
YRR EY), FHREEEA 6 NMEWIREY,
unidentified Fungi &7 1 4F3E b5 e Ky A4
YbREY, Mortierellales W2 = JH b I8 rh 5200 i
RETE bR E) . ZPEFIB T (LDA ) 4521 3% 1,
FRETE 1A IAT 2 BT BE R
HRE RS, HRWREEOR, Hhb Y1 HERERET
FACHE( Sordariomycetes ) ZE5¢ & H( Sordariales ),
YO HE R R TR ( Mortierellaceae ) AY#
fuwEJE (Mortierella )
N YO VY1
p_uhidentified_Fungi [N
c_5ordariomycetes N
! o_sordariales ]

: I(:_Chloroplastida
' g_ unidentified_Streptophyta

| c_unidentified_Streptophyta [N

R :p__Streptophyta
o_unidentifi:ed_streptophyta
f_unidentifiéd_streptophyta
_ c_unidentiﬁed_Mucoromycota
[EEmeE e p_Corcocon ‘

p_Mucoromycofa

f__Mortierellaceae

| o_vorerela

o_MortiereIIaleé
|

|
-2 0 2 4
LDA SCORE (log 10)

B 10 LDA {85 A2 K B

Cladogram

I a: f_unidentified_Streptophyta

I b: o__unidentified_Streptophyt:
f’\ B c: c_ unidentified_Streptophyte

- Yl ':?%7;76 B d: f_Mortierellaceae

B e: o_Mortierellales

B f: c__unidentified_Mucoromycota

: o__Sordariales

: ¢__Sordariomycetes

Ill/////
7
.y,

W
AN
iy

mﬂ\

%,
Al
I

7
////

\\

Mg

7

7

b RS
y MmN\
N\
%WIN&§

3i4ip

ARWFFEEEREH, FRERARTE 145 S8
AR L8 (1ARSEREDE ) R RER AL,
B AR AR 22 J BN, (BT S A A
25 RHE T2 Ascomycota ELIH , X 5H#K;
W2 2 B gE 4 SR — B HOK 2 Basidiomycota B
W, ZREWTE AP RS R R, 7EH
JKF | LA Tremellomycetes F1 Sordariomycetes A 3,
Horp Tremellomycetes ( 4X ) [ Cystofilobasidiales

(B ECRW IR E K 1982 4F, Ower R
TEF MR A K IR b 2 901 FMhag i, HA KM
BRHAEA TR AL R ZE AR, 4HEI Tremellomycetes
HI Sordariomycetes 2 2 HE B Al fig 5 7 3 A= 1<
A HHEZS R R R, HA Sordariomycetes L B 7E
W in AR AR OC T 2 T T A K S FL R
LERBEST A BT IR EL Y L ERKE O
7 J& Mrakiaceae, H 12 HL TR 80 /0 W 2 fe K HAR
& Nectriaceae ELIA, M R TR E )1 75 1K 3 - T4 1Y
AR Z FIBRHI, 3257 Mrakiaceae EL R M. I
WG JE N Tausonia HH , HIRZE Fusarium H .
HFEAF AN Tausonia pullulans, HIZFE R/
WRHE K. RS ) KB Fusarium FUBH
J - JHE TR R B A O TR, I LU SRR
T AR, BB Tausonia M Fusarium 1A
SRR E . AR RIIEITEEZA Ca, Fe,
K. Mg, Mo, Zn 47— W& EMEA =, XM
44 OV SR Tausonia 5 A-P. NH3-N. S 57
e, HTFe™, Zn®™ RIEME, VLW Tausonia H
WAL R B R MR TR A R s T
Sordariomycetes f¥) Sordariales ZEFFEAY EL & 7F 1 4F 4%
H PR S NRE BE dRe , ED 5 J T A A A A A
5 Sordariales ZEELFATAE R VIR FR, BRTEENT A
Az R R v 52 B B [R) REBE RS2 MR, X AR R
2 U0 Gy S R K I R RS ST ST
AT AREL

TP 1A b BT ) b 2 R A AR A AL
TR, TR VR A A 25 e L RN, R



B AR FEE

AT HBEN oM =d RILE FALE LIE ARFHRX LT 9

W R R 22 e R TN 22 . AP T
Ttest S Hr4H [AIIFP 22 52 5 5R3R0 , 16T 9. H .
Bl JEANFKCE- R E B 1A (Y1) R (YO)
8 25 25 R — K, (HRYIFh 22 3 FREA T
TEJFURELH TR 2 B2 R YA Mucoromycota (17])
unidentified Mucoromycota 1 Thecofilosea ( 44 ) .
Mortierellales ( H ) . Mortierellaceae Fil Pezizaceae
(B}) . Mortierella 1 Peziza (J& ) BYE; 14F
e AR FE R B9 A Chytridiomycota (7))
Chytridiomycetes ( 4Y ) . Spizellomycetales ( H )
F1 Spizellomycetaceae (£l ) EE . HH Peziza H
A T RES 7 B A ORI 22 AP 7R U)K
%, Mortierella FLIRZERE AT B F G A H 25 A7 —
SE IR, SRR Kt o 2 B A -
H TR VIV A5 F RN A RS 45 R 2R .
Pet s S o B R A RO K
A YIREIE S5 AR, Peziza FLIA W] REAEAE T F AL
WA S, AT BE 2 AR TR S R A AR
PR

4 INE5

R (R TRSE (7B (SRR Y 7 ke 7 G X7k e 7.y
iRl . A EMEY RN . A m e
WA B VIR R, KRBTSRI FUR A
TR R AbRA,  CAE AT RN
THERE S W A AR bR, AR SRR L SRR Y
PE, BUE LIERAEY 2R, B R PR
YIRS e, TIRAL TR, Bl RiEAE
A AR IS N, S ECRIEMA AR A
BT ) CHETYT Beqk, S EURMEY) R
FIER BT RE ) L JET llumina NovaSeq6000 75 i
S BRI ST S P AR W T R S AL, 4R
DAY S RAEWR EAR R, IS A —Lehp ik
DIRERE e, DR 3 A 3 A AR
i, REAwmEY RS, SRR

ABIFSE 368 3 v 20 ) B AR 4 7S S TR R
i J5 A SR SO AR P REALAL . KR A A A e 22
SebE, JF M T R A S SO Y R R R RO T A

AR, F AR ERE S AR, SRR 1 AR
e o BRI LSRR AT, LR RIS MO Rh R 2&
ZEFAK, HPr & B A2 . BEE RS
AERRAGIEIN, FREREVER IR, ST AT
G AT HEN Mortierella sp. . Peziza sp. Fl Tausonia
pullulans FUR TR 3 b 200 45 R
IMij Chytridiomycota ([]) . Chytridiomycetes ( 4 ) .
Spizellomycetales ( H ) . Spizellomycetaceae (#}) |
Cladosporium ( J& ) F Tetracladium marchalianum
(Ff) 2 TR AR by b oAy 3 B, HEN R i
AR R B 5 i LR AR A R Y
WA BRI, Bk R R IR E
(AR NEILDE: R 0GR 7/ 6 ¥ Y L X
Ak T g e DA SO P B R RS HH B 1 R . R
WEE T A S 09 I B AR A, e
2 TR AR B AT 5 Mortierella
pullulansh F Tetracladium marchalianum 1] % Y] 5
2T R A R A A AR P A [R] e 4
LA REVE S5 S AR A E 5T, IRSTIHI R
JHE A A [FIBIR OG 2R

Peziza . Tausonia
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Cloning of the Iron Superoxide Dismutase Gene from Actinidia Chinensis and

Its Expression Analysis

FENG Xin" *, GAO Min—xia" >, LAI Rui-lian', CHEN Yi-ting" >
('Fruit Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, Chinas
*Research Centre for Engineering Technology of Fujian Deciduous Fruits, Fuzhou, Fujian 350013, China )
Abstract: To investigate the sequence characteristics of the iron superoxide dismutase from Actinidia chinensis
and its postharvest expression patterns, RT-PCR was used for gene cloning and qRT-PCR was used to analyze its
expression patterns after storage at different temperatures and treatments with hormones. The results showed that
the open reading frame of AdFSDI was 915 bp, encoding 304 amino acids, and the GenBank accession number
was KY471360. Its genome contained 9 exons and 8 introns. AdFSD1 had the closest relationship with Fe—-SOD

of Camellia sinensis in the phylogenetic tree. Quantitative results showed that AdFSDI had the largest expression
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level in root tissues. The expression of AdFSDI gene in fruits was down—regulated after storage at low temperature.

Postharvest treatment with abscisic acid induced the expression of AJFSDI, but treatment with gibberellin inhibited

the expression of AdFSD1. These results laid the foundation for the subsequent exploration of the relationship between

superoxide dismutase and the postharvest quality of kiwifruit.

Key words: Actinidia chinensis; Iron-superoxide dismutase; Gene cloning; Expression analysis
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Effects of Polythene Film Bag Packaging on Postharvest Respiration and Active Oxygen

Metabolism in Dragon Fruit
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Abstract: The work aims to investigate the influence of PE film bag packaging on the fresh-keeping effect of dragon

fruit at room temperature (22+1)  °C . Red-flesh dragon fruit ‘Jindu No.1’ was used as the test materials.
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The dragon fruits were packaged by PE film bags with three different thicknesses (0.05 mm, 0.08 mm and 0.16

mm ) . The effects of different packaging treatments on the respiration rate, water loss rate, decay rate and active oxygen

metabolism of dragon fruit during storage at room temperature were studied. Compared with the control, PE bags with three

different thicknesses could effectively reduce water evaporation and inhibit fruit respiration and ADH enzyme activity during

storage of dragon fruit at room temperature. Among them, the 0.05 mm PE bag had the best effect. At room temperature ,

0.05 mm PE bag packaging could effectively reduce the water evaporation of red dragon fruit, and inhibited respiration. In

order to effectively control the membrane lipid peroxidation and achieve the effect of maintaining fruit freshness, 0.05 mm PE

reduced the production of active oxygen by reducing the LOX enzyme activity during the early storage period and cleared the

accumulation of active oxygen by improving the activity of POD enzyme activity in the later storage period.

Key words: Dragon fruit; Polyethylene film; Package; Respiration rate; Active oxygen metabolism
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Comprehensive Evaluation of Rhododendron simsii Varieties Based

on Grey-relational Grade Method

YANG Ming', ZHANG Qun', MA Xiao—di', YE Jing’, DENG Chuan—yuan'"
('College of Landscape Architecture, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China;
2 Fuzhou Botanical Garden, Fuzhou, Fujian 350012, China )

Abstract: Based on the grey—relational grade method, 16 characters were selected to make a comprehensive evaluation

of 30 Rhododendron simsii varieties introduced from Jinhua, Zhejiang Province. The results showed that there were 5

Rhododendron simsii varieties with a grey-relational degree of more than 0.90, followed by ‘Hongyang’ , ‘Dajixiang’
‘Chunchao’ , ‘Danding’ and ‘Changchun No. 3’ . The varieties with the grey—relational degree below 0.78 were ‘Bai
Xiangyu’ , ‘Fenxia’ and ‘Xueqing’ , which showed many low indicators. In the view of the results, the evaluation

results are basically consistent with the field performance of each variety, indicating that it is feasible to evaluate and select
Rhododendron simsit varieties by grey—relational grade method. This method can provide references for the Rhododendron
simsii varieties in garden application and the selection of parental backbone materials in Rhododendron simsii breeding.

Key words: Rhododendron simsii; Variety; Grey—relational method; Comprehensive evaluation
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Comparison of Winter and Spring Spinach Cultivars by Different Sowing Stages

DU Wen-li, CHEN Zhong—shan, XU Duan—xiang, GAO Shan”
( Fuzhou Institute of Vegetable Crops, Fuzhou, Fujian 350111, China)

Abstract: The botanical characters, yield, disease resistance of eight spinach cultivars were compared during
different sowing stages with ‘Chaoyue’ as control. The results showed that ‘Fubo No.1” , ‘Shenshi’ , ‘Suteng’ ,
and ‘173 had high yield, good quality and strong resistance during three sowing stages S2, S3 and S4, which
indicated that all four spinach cultivars could be used as late spring cultivars in our city. ‘Quanneng’ showed high
yield, bolting resistance, and disease resistance during all sowing stages. It can be used as the main spinach cultivar
in winter and spring ( from January 26 to March 12 ) in Fujian Province.

Key words: Spinach; Cultivars comparison; Botanical characters; Yield; Different stages; Sowing
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HEEE (%) PRI 7o (kg) #a= (%)
51 Al BRI

45d 554d (%) 1m’ P& 667 m* kb CK It s1

SI fEiE— 0 10 0.00 477 3181.59 cd -1.65 -

Pt 0 0 0.00 4.84 3228.28 cd -0.21 -

ey 25 70 3.33 4.49 2994.83 b -7.42 -

D%y 0 0 0.00 2.96 1974.32 a -38.97 -
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P 40 76 3.33 4.65 3101.55 be -4.12 -

173 0 0 0.00 4.96 3308.32 cd 1.99 -

R (CK) 20 70 0.00 4.85 3234.95 cd - -
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## (CK) 60 100 30.00 5.76 3841.92 b - 18.76
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Effects of Different Fertilization Treatments on Yield and Quality of ‘Zhuangyuan’ Mandarin

LU Xin—kun, LIN Yan-jin, LU Yan-qing
( Fruit Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China )

Abstract: In this paper, effects of different fertilization treatments on yield and quality of ‘Zhuangyuan’
mandarin were studied. The results showed that yield, fruit coloring, excellent-level fruit ratio, soluble solids
content, ratio of soluble solids content to acidity of ‘Zhuangyuan’ mandarin were significantly improved when
increasing application of organic fertilizer, humid acid and effective active bacteria and balanced application of
calcium and magnesium fertilizer were conducted. So it was proposed that application of chemical fertilizer should be
decreased in practical production and scientific formula fertilization based on testing of soil and nutrient structure of
leaf should be widely popularized and applied.

Key words: ‘Zhuangyuan’ mandarin; Fertilization; Yield; Quality
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Selection of Tomato ‘Beiying’ Rootstock for Grafting

Hua Wei-hui
( Linong Agricultural Technology Co., Lid., Putian, Fujian 351100, China)

Abstract: In order to select tomato rootstocks with good symbiotic compatibility and suitable for planting in Fujian
Province, 4 rootstocks combinations with tomato ‘Beiying’ as a scion were formed to investigate the survival
rate. Their yield, fruit quality and disease resistance were compared with ‘Beiying’ as control. The results
showed that ‘Torubam’ x ‘Beiying’ had a high grafting survival rate among the 4 rootstocks. The plant of ‘Kezhen
No.1” x ‘Beiying’ had high vigor and its yield was significantly increased by 141.26% than that of the control. Moreover,

this combination had high resistance to bacterial wilt, fusarium wilt and root—knot nematode, and had little effect on quality.

‘Kezhen No.1” x ‘Beiying’ could meet the requirements of rootstocks in production, and could be popularized in Fujian.

Key words: Tomato ‘Beiying’ ; Graft; Rootstock
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HE 2 43 86 12.76 aA 3.82bB 4.19 aA 0.41 bAB 0.12 bBC
HE 3 48 96 11.06 bB 4.99 aA 4.05 aA 0.37 ¢B 0.17 aAB
HE 4 47 94 11.48 bB 5.05 aA 4.26 aA 0.46 aA 0.20 aA
Xif iR 9.24 cC 3.07 bB 1.79 bB 0.31 dC 0.11 bC

T FPEIRE AT, NS TR 2E R KB EE (P<1%) . B (P<5%) KF, TR,

2.2 FFnEMHEREERIFE

M2 AT LAE H, SRR — M, 14 Ff
IR A B KA R R . BT A 4L )
RELEP L RLLE, 4% I R EFRIE X R %
Ao A 4 B RO RO R, O 8.00 By 1A
2. 3 7.33 Hi; XFHRAEAIR, A 5.33 Hi; 4

B 4 MRS B, o 3.67 4, KOG
3 MR ; G 4 PRERK, N 248.07 g, H

VOB A 2 (24049 g) , NFFRLHFAR; 4 Fpigizd
B 667 m* PR IR, A 4 B,

ik 10 911.08 kg, % XJ HEHE 7= 97.33%, 54 & 3
(809497 kg) A RE, HEESTHAMMHE .

%2 B AARE R A A MK

[CSE7 L ARCOREEC s PURE P oy
HeE I RE P (&) (£> (g) (kg + 667m™) (;)
HE 1 LI Rer [ 7.00 3.00 230.88 7269.32 bAB 31.47
HE 2 G P A [ 7.33 2.33 240.49 6131.08 bB 10.88
HE3 G Rer la1piA 7.33 3.33 221.78 8094.97 abAB 46.40
HE 4 5 Rer la1piA 8.00 3.67 248.07 10911.08 aA 97.33
Xf IR — i KL [ 533 3.33 208.69 5529.29 bB

2.3 FREmBRIEIRNE

RS ESE R s (F3) , XREATHE
SEiE, SHA3. 4ERARE, BES
B 1246 1 AT E R & s, 546 2.
3.4 ZRARE, WERTIME, A4 3 MRS

WERK, BERTHMAS; 46 4RI
BEf/N, /N T AN G B TR A
BoR, XEE, SHE3. 4 2R A RE, BF
mSTAA 1. 2; A1 R L, 44
4 BRI S AT 2R AR, HEET
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A H AR RN 5 ik 47

&3 FR ISR

T CIRRii AL E R @%4 -
(%) (% ) (kg +cem™)

HE 1 2.75 beA 0.27 aA 330 cB 10.41 bB

HE2 2.66 cA 0.25 abA 3.42 bAB 10.55 bAB

4E3 2.87 abcA 0.24 abA 3.52 aA 11.78 abAB

HE 4 2.96 abA 0.24 abA 3.08 dC 12.35 abAB

X AR 3.04 aA 0.22 bA 3.30 cB 14.19 aA

2.4 FFnEMHEBLZRES T

MR H AL RS (R 4) , 418 4 UKk
AR R T HABL S, RAIA S 3,
555 BE 25 SR B B K AR 4 SRR A
A, R TS 1 XA, 5415 2.
3MZEFARE, MR RR; 48 3 IR
ZEACRN AR R R A, BB TS, K
MG 4, SUERMRRRE . ML, 4
Ha4C BHG1S x DB ) MZREPURTERE .

4 WREImELGIT

KW (%)

B A :

e EHR FR&5 L dU
HE1 0.18beB  0.15bB 0.16 bB
HE2 0.17 cB 0.11 ¢BC 0.14bB
/43 0.20 bB 0.09 cC 0.03 dD
HE 4 0.10dC 0.10 cC 0.08 cC
X AR 0.27 aA 0.26 aA 0.30 aA

3 it it

il AR 18 T30 2 R 2 -5 7 ) A S
B 42 JIT R RE RS B 3 S R I R ) SR A . AT
Tl AN [ FE AR ) T R 22 BOR, 4 Pl
A I S 1 80% LI I, BEBHIG L M
Pl

IR AR R AR SRR R,
Jt, 7R AR PP il AR S AR SR AR

(B bR . ABTSEH AR R R, R
B 1S < T BORBRE R AR R
EIRRL . MUREYE TR, A 667 m® PR
PR 97.33%  HPROR B, SR 5TkR
fas s R— B ABSE PR S TS S
WRERARK, DS, S ees
A U RS A AR — B, (H S R s
(YTl A B 75 0T T O S A A R 5 AT o M 5
ZEVS AR, I PR T e e Rl A LA 15 35
A, ABFGEH G 15 x DU A bk
(B Al . ARSI . AR 45 4R U A R
TR, a5t Sokmsess e s )
RS 25 SR At —3%
CERHWROR RS A G VLB X 3 i A
WAL ERH . BRSIR R, B, PR RN
PERGEZIE, DL BHEG 15 RS A A K ST
PR, R BTN, FEPUE R . AHEEN
HREEL BRI RIS, SR A

Sk :
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856-866

(2] 28U, wIFE, EARE, &5 . DUl e s et
ARG (1] . KITEHSE, 2016 (12) . 48-51.

[3]FhABH, T2, Tk, % . REZPUAX K
B, TR (1] .
2017 (11) : 40-45.
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CHEN Zhong—shan, XU Duan—xiang, DU Wen-li, GAO Shan. High Efficiency Cultivation Model of Paddy—upland Rotation

between Early Spring Bitter Gourd in Greenhouse and Summer—autumn Rice [ J] . Southeast Horticulture, 2022, 10 (1) : 49-52.
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High Efficiency Cultivation Model of Paddy—upland Rotation between Early Spring Bitter

Gourd in Greenhouse and Summer—autumn Rice

CHEN Zhong—shan, XU Duan—xiang, DU Wen-li, GAO Shan"
( Fuzhou Institute of Vegetable Crops, Fuzhou, Fujian 350111, China)

Abstract: In order to effectively solve the serious obstacle of continuous cropping of bitter gourd in greenhouse in
early spring, and promote the healthy development of the bitter gourd industry, the author summarized a set of high—
efficiency cultivation model of paddy—upland rotation hetween early spring bitter gourd in greenhouse and summer—
autumn rice through the experiment and promotion of varieties selection, stubble arrangement, grafting seedling
raising, paddy—upland rotation and straw returning to the field in Fuzhou in recent years, which had achieved good
economic bhenefits and application value.

Key words: Bitter gourd; Rice; Paddy—upland rotation; Cultivation mode
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AN IR A BRZ Rl R Ju g AR A R - Ak
IKAE K PR A ORI, B G i 1
JEAERRG, > AR A A, P ™
R, I R, RE T KR A AR
AR, B LR, KR AT RUR A v I
HTAIAE S7 , D8 AR RERE T B, st 1AL A= 25305
WEEE = T RRCR, B REFRIHE
AR RIERS

RS Gt

1.1 @FERE

KR IR 1, 5 R G 4%
AR A% 3 0 v IR VR R i 42 7
PERE LA TR 590 . U R B I A
S5 S0 NI BV 3 e - AN [ RN |
SRR SO NEH CFE L CWMESS | E
7 SRR AR SRR BRI | PRS2 |
KH#HE, RAEKIN, SEBIGEEEMEL . 5%
TGS 8 1 1) FURF P JIRES > o 22 i 22 I i
1.2 5%EH

W NG E P AR A . T
FEFT . RAETTE . WENNA . IR bR A R
Al B2 1 )5 kR UE DB 50/T 1106-2021  JIZE#SE ( #
K. WIR) BB R R ) P
1.2.1 #&FF B 1)

N Ml DX T 12 3 AR S A HE R, 3 221
R ARZER AL 14 d F5 7D, FUFF R IVAGAR SR 7 d $5F
1.2.2 B A4 3F

K IR 17 12 A RS AR R A IH 28, 1
FE/KIRFN 6~8 h 5, AMEZEFAT LS. kR
JIE A 3 22 JICAHE 25 38 B EE O 25~30°C, )R
28~30°C, ZFhF#8 FI S PR R
1.2.3 JRAEAT W R E 22

W A SR A R, DR R OR IR T
25~28°C o FJIV5 v I 5 i Ja DR AR EE 20°C LA
WS 22 RS A AT 50% R T8 255 , T s Aab B,
R/ INVEEH R 2 30°C AL B 48 h, fEHEZZIK4)

)
Bo Hf
N

T IRR R
1.2.4 Enr a5 7 ik

MENFE R, BER2 b Er, [FERAEA
TR S em B, BPATIGHE . IRHEET 1 d FH 50% &
B+ 22T R AT IR AR ) 500 43 IR il A A A
M TR U2 OGR4k, T me JICAd
AIgHER I IG5
125 FHZRENER

IGHEE T 3 d, ARG ERFREER K
JH 3 5 PN 2 5 /NHER I, 58 43l Yo AR5 i A
MBEECRA, IREANMET 25C, BEEH 4~6d 1]
G BRI PR, 55 10~15 d 3B #iE T/ N R
1.2.6 HHER

X T 55 B AT A% L0 R AR rh s D K IS A
1R = G R 2 0 W B i W oA K = O i ]
7d, GEHRAN—FE, AT TRIRAET 12 C
PRI . MR AE K 2R E 12~15 em, 28
F0.5~0.7 cm, 4 0 1.0 RIAT H .
1.3 K=

FEAEHT 15~20 d SO HO™) , R st R R
£ 667 m” jifi A HLAL 800 kg, 45EEME 50 kg, HAY)
AR (HBUEEE= 02 124 - ¢') 50 kg, 3
SRR 55 e, BETE 2.0~2.2m, 5 30 cm
KA, WETAHIR T O o R K BRI
1.4 E1E

1 H T RER, A T IS MIU AT A
PRIFE 1.8~2.0 m, % 667 m” SEHL 200~250 ¥k,
1.5 #£22

KPR GE B LR, Bm2m, &
2R 58545 30 em x 30 em JIERE M
1.6 HEHREE

P e AR M o JNH S 7 6, 2 AR AR s
ek, R & 60 em LA R 4EBMEE, 60 cm LI
AR 5~6 A MEMEAE AL AL R st R
& 5 il 2 AE B AR LIS, RIBITEE
R FOPAR Y TR 0 il o SR S ) Ak
Brgnt . pnt Dl e dnss s, IREFIALE XD,
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FRHBRIE N . R, R2IR,
1.7 5. 2EEE

HFESRAMG, 75 I FE S B R 8BB4
T, iR K 25~30°C, XIA] 15~20°C,
GV LG 5 rT RIS R AE AR TR R 1) KRR,
A4 AVE, YW RARIREE & T 20°CHE, #]
b L o O ) N S N4 o e !
HIXHRIEFHILE 609%~80% ' .
1.8 fE/KETE

KA R K B — IR AT E iR A7 5 LIt
PCRIS HATES 1 UGB IE, 4 667 m” jifi =04
B 10~15 kg; RUEE, 5 667 m” jiti & A8 (N:
P,05: K,0 K 18: 8: 18) 25~30 kg, HP&E 7d 38 1
WL, WAEADRHAIRMS, AR/, HARK, JF
TEHTIAE 4 H K o, Ohds BRI R AT, AR
W KRR, 456 Y RSB, B 2~4 dIHE 1IR,
PR4F AR 70%~80% .
1.9 AI#EH

WBFR R NT N TR B Rk, M LT
6~10 BFiEAT,  FH Y R IF A HE AL AL 88 % AR AT
SKIAURIR, | SRMEAE T 42 2~3 JRMEAE, REA R
SR ST
1.10 fImHERE

TR O IO 3 22 IR . FE B0
BRI, O R AR | JINSEE,
1.10.1 R4

MU H R W 0, BOCERRIE I, THBRAe AR
o IH Gk A g T, SRR R A L e I
Ah e Ay i, s i R, BRI
1.10.2 4 2 By 74

TE RN A O A R, MRS )75 A4 IR
SRR
1.10.3 (L F B is

Z: 2% A bR E NY/T 393-2020 ( & €4 £ i
ARG ) Y e AL, REE . AR A
2B BUH . MR BRI 36% BERE - £
P LT 5 1 000 £ B 50% Bihieh « = Mk i) 37 571

1 500 F5 AR 25 38 e i ] . RGBT iA vl ]
69% 5 Tt N Bk AT PR R ) 1 000 A5 EL 72% H 7R
B PE 800~1 000 F5 M M55 . WAt By A AT 109% it
HUbk AT RS 7 2 000~2 500 1559 TR IR B 6
0.2% W4t 8 00 R SFA LW %% JRSCHRFGIR AT
Ve AU BTG 1500~2 500 50, 8% 75% K
ALRPER ] 1 000~1 500 1% M5 %%
1.11 BE R

E NI 5003 o S N | \0 58 /N A3 v UR N
JITTAT YGRS sh R A ARG, R TG
g, —RITAEST 15~20 d SRk, SRl S HRE S
BTG 12~15 d B ATRik

2 JKFERIER AR

2.1 RFIERE

BUITEE ST IVA G SRR =TI/ 1 R 3/ S N T D W £
KRS, G0 L 49497 B CRIE 8 B S Ah.
2.2 Eith

N6 A FaIRIBE, B R,
TR P . A RRIEAR, SDKEEM,
FHBEBHLIR BN 2~3 1, BAARAS P4 | SRS
HEREE A
23 EMEE

KRG 5 H NEHERET, B 667 m® BRI 1 ke
AAr, RERIWRD 1~2 d, HEZEREFP. 2 1 1O EHE
fiti LIRIRE, B E 28, t i E S Bia S A
MG . AR ORE REVAE E, BOE R kT
2.d W1 IRE,
2.4 EMBH, FEEE

PR 30 d ZEA6AR, BRATHE 25 em x 25 em,
B I 2~3 Bk, 667 m® A 1.3~1.5 J7 M, A
UEA 250 15 DL 1 JRBER K EAm, KR
1~2 em , FEFEIE 1.5 em 2247, 45 SRR M -
2.5 fEKEIR

PRI TR IE T 2, FrE H A —
MRE Ty, FERE RIS, UG 7 d 2247367
1 RS BENE, 4 667 m* IBHEIR K 5 ke; hFEIFLR
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IR AR, £ 667 m® B IR 2 3~4 kg; filiER
JE AL, B 667 m” 18 it EALEIAL 5 ke, JRE 3
kgo /KM E BRI “HOKEBE, RKZ2RE, THRHAr”
fig B
2.6 fIFRERE

KRG EEREAR Il FEYEIE | i
SARMEAE, AT Rk R R ) R
BERESELTHIB R o 6 BRSO . R SE,
AN ER. FRER. BEAZLM. Wk
TS HIBIG
2.7 &Rt Y

—AE 10 A M A1, JKFE 95 % DL - AE R R K
fffk . AR R 15 WK S st R T ek, ek R 7 d
W7 oFE P Hl 8, A B M AT
2.8 FEFiEH

KAEWCRITE IS, A RS AT R REAILFT 1,
PIAIAE FHERT, 4 667 m? S 2 ke FEATE 2L
RIS TF—2E RS B2V 2E00 ) PRSI
fit ), BEREH— R -, AT A L
i, R EIEEA R, B o g A
Ytk e LRIt Y.

3 ZiF U

LAAE 667 m” 4, et N7 6 3 500 kg 647
T T H B S 6 - ke, P17 500 76k
Bk 600 kg Ze47, PHIEM 37T - k!, MELY
1800 7C; & AT AL 19 300 7T, R4
ARG G IR T84 7= AR 24 6 000 JC, & 667 m?
4 A 13 000 TG

S 30k :

L1 BRRE2, wmiln, Vromdt, &5 . “HSE AR
AR CHEBOR [T ] P IR 20 3CH , 2017 (1)
171-172.

[2] DB 50/T 1106-2021, JRZEEH R (#IK, #K) &
PR A HARARR [S].

[3] DB 32/ T 3285-2017, -3 KM /A = H AR R
[S].

[ 4] NYT/393-2020, ZREEMALHAMEN [S].
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Introduction Performance and Corresponding High Yield Cultivation Techniques

of Eggplant ‘Shenzil68’

LI Hong—mei
( Gaivang Town Agricultural Technology Extension Station, Mingxi, Fujian 365205, China )

Abstract: Eggplant ‘Shenzil6’ was introduced into Gaiyang Town, Mingxi County, Fujian Province. Through
trial planting for four years, its prominent yield could bring farmers high economic benefits. Combined with local
climate and environment in Gaiyang Town, the paper summarized its introduction performance and corresponding
high yield cultivation techniques including fertilizer and water management in field, pruning, prevention and control
of diseases and pests and others. It would provide technical support for improvement of yield and quality expan sion of
application area and increasing farmers economic benefits.

Key words: FEggplant ‘Shenzil68’ ; Trial planting; High yield cultivation techniques
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R M DX A AR, R R A KUk R
.+, pH{H 4.5~5.5, TIEMLIR, BYH ARy “Hf
i o PIRE AT E R gE N, I
T . MR 390~630 m, HEE/NT 250, 4R
KR 17.3°C, AR 38.5°C, RS -8.1C,
FHTCFEI 261 d, AFH BEATEC 1 788.6 h, AHXTNE
J¥ 81%, 4FET-HIFEME 1 754 mm, J& Py 7
WX, UG, ASHEILR .

2. m AR 5] R I

2.1 i
CTRER 1687 T ARG RR, E N,
i BRI H AR B, RRAY KR, PR 1.7~

£ 1 2018-2021 S % #44

1.8 m, MAFEES., EEHEME; LLKEE. N
FEM. SKEHA), FK 30 em Pl R4 om;
REORE, SRENASZEE, PRE325 g, &
FAEE AV BOKCRALEE 3R ekl
2.2 5|FhEM

2018-2021 4F4t — i W LT s e R %2
FEIE T VR A BRA R B I, 75 PR A
B A R A A5 M AT R, A 4 H
4], 5 A RIRREITE, SR 6 H b2 11
Hbf], 2 FHRAE 160 d, P44 667 m” =it
iK 7 150~7 600 kg, 4 4FLZEE 247 8K 7 375 ke,
PRI NG

SR 1687 AT AP AL

‘E o e R R e
2018 WAL 4H4~6H 6 HHZE 11 b 6670 7300 A%
2019 WA #HAIER 4H4~6H 6 HhRIE 11 A 20010 7150 Lidlis
2020 RER. #HPOER 4H4~6H 6 HEIE 11 AT 66 700 7 600 B%
2021 RJERS . HATER 4A4~6H 6 HAIE 11 APH 133 400 7450 B

3 BEBTHIERA

3.1 BlZikih, Eith

TREE 168 il LA R M, L
FEREE FLRE PR SO B TE R . HEWE A
TR . AL S R b, REAE, ST
FTREAERIRE W1 o B e A B B 04 A AT IR B
TREH, 98D - v oA T TR LB R S I
120~130 em ., 15 20~25 em [0, T HEIHEK o
R S A MR, PRSP A AR R AR R A I
SO RRE R EREE D ik, R
780, IR R, A B TR MR R S
PEUERSTR, AR MR, W E A
3.2 B EE

CTREE 1687 Sl TR A E M I A 4 H 4~6

H, JATFhAE, 170 50~60 cm. FRIH 45~60 cm,
£ 667 m® FEHL 700 Bk, BEEAKEGI P, %
FERR, JE I EERGEG2E , ANE TR,
A I 2 K R o, B DR/ N 25 S BN RH RN -
R TE, ANRESRIF ™
3.3 fEkEIE

TREE 168 i HRAIER, RERLL, EK
JG, FEER, i AT AT AR A A 7
PR E TR R, AE BT T A, 455
Hiu i 3R FE ] (CaO = 35.0 %, Si0 = 20.0% .
MgO = 8.0%, pH {f 9.0~11.0) 50 kg * 667 m™,
A AL, R AR A R e R S
AE, & 667 m® fifi R fAT HLAE 1000 kg ( Sk mAk
FHEAZE . RIS 1000 kg ) FIBRERAN AL A B
50 kg, (EAEKLAI IR IMRA A, BTHE
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IKGRAERE DT, (R RAEK,

SEARE BB e ARK, DS AR R
For R RIET, HERERUK, DIsgmil f24:K.
SR Bt BAK, B 667 m® Biiit 2~3 ke FiR
PRI AT, TR A AR R, R BB M
AP AM P o I AE S AR 2B K1 10 A A K T g
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PRI G0 SRR, ARRAR sk,
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JEwEIR — S 150~200 ¢ FIEALHN 30 ¢, A F T
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i ) FH B) VR AN Bk i, RSB KB K
TR TR . B 2, R v R K B
IKFEIR, R, T ERE AR R
3.4 EEfGFELE

‘TR 1687 T AEK IR, A 20 d I
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e, T IAENE AT LAR F AE  ER  E FR DI REN A
WD IEINEAE, R RRAE R, SRR
HIRR 2 50 om B[ IABLET, BRZEHFAE, DK+
IF BTSSR, BRI AT, B ERERREIR, R
MFE “V7 ARG L, IR 1687 i T E FE IR
FERAR, MRAMMSE BN, 1 G I AL AR
LR, MR TFUR B SR . AN BT DA ml 0 i A
RIS TEPIHFE, PEFE A 2R 48
A A g, AR A, KSR
R, A KRB R iR BRI SR LR A
BREL, 987 43T FE R iR R A K AR 5 4 7
gy, AR ) KB e, D e R
3.5 IR RERFIAE

SN ZAEEE, RIS . B0 . T,
ZLuk . WL, BECH CURER 168 AR R
TR A LN R TR R 3, IR O
SRHCAON 1 il R A, LA B A AR A 2 AT
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High Yield Cultivation Techniques of Pear ‘Cuiyu’ in Raised—bed Close Planting Mode

WANG Xiao—hong

( Lixin Town Rural Vitalization Comprehensive Service Center of Jianning County, Jianning, Fujian 354500, China )

Abstract: Pear ‘Cuiyu’ is an early—maturity sand pear cultivar cross bred by ‘Xizilv’ and ‘Cuiguan’ and

is introduced into Jianning County, Fujian Province in 2006. In order to further improve its yield and quality,
raised-bed close planting mode of pear ‘Cuiyu’ was studied. The results showed that pear ‘Cuiyu’ was suitable
in raised-bed close planting mode, with spacing 0.8 m x 3.5 m and 240 plants per 667 m’. Permanent poles were

set and spindle tree shape was adopted. Kryptoblast was carved to promote germination of shoots , formation of more

flower buds and even obtain early yield.With strengthening field management, pear

‘Cuiyu’  in raised—bed close

planting mode would show good economic characters and benefits.

Key words: Pear ‘Cuiyu’
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Transplanting and Management After Transplanting of Adult Phyllanthus emblica Tree

SHEN Chao-gui, WANG Jian—chao, GUO Lin-rong’

( Fruit Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou , Fujian 350013, China )

Abstract: No widely popularized main cultivars were present in planting area of Phyllanthus emblica of southern
China. In order to shorten establishment time of orchards and promote fruiting of Phyllanthus emblica, adult trees
of indigenous cultivars or landrace from different areas were transplanted into most of newly established orchards. In
spring of 2020, we transplanted adult trees and achieved good results. In this paper, transplanting time, digging of

adult trees, thinning branches, heavy pruning and main cultivation techniques after transplanting were summarized

so as to provide references for transplanting and management after transplanting of adult trees.

Key words: Phyllanthus emblica; Adult tree; Transplanting; Cultivation
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Analysis of Impact of Climate Factors on Landscape Plants and Plant Landscape

LIU Zi-lin, ZHANG Qun, DENG Chuan—yuan*
( Landscape Architecture, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China )

Abstract: Landscape plants play an important role in landscape creation, but landscape plants are affected by
climate factors such as moisture, light, temperature and airflow. Therefore, it is important to understand the
response of landscape plants to climate factors and to practice the principle of suitable trees for the right place in order
to create plant landscapes. This paper reviews the influence of temperature , moisture, light and wind on landscape plants
in natural habitats, and the response of landscape plants to climate factors under climate change and artificially
created environments, and suggestions for landscape plants have been proposed as follows: (1) The selection
of landscape plants should take full account of the influence of a variety of climatic factors such as temperature,

moisture, light and airflow. While taking into account the ornamental and artistic nature of the landscape, we should

pay more attention to the adaptability of landscape trees and the improvement of the environment. (2) Under the
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evaluation system based on urban microclimate, we try to establish different specific microenvironment models

and practice the configuration of landscape trees to select the best tree species to cope with different common urban

microclimate environments. (3 ) In the context of global warming, the cold—tolerant zone, heat—tolerant zone

and precipitation zone should be adjusted scientifically and reasonably according to local and seasonal conditions,

and the ecological restoration of the environment should be carried out with the combination of exotic and native tree

species to establish a new and solid ecological chain of diversity.

Key words: Climatic factors; Landscape plants; Landscape construction
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Abstract: Orchard waste means rotten fruits, defective fruits and pruned branches and leaves. If untreated, it
would pollute environment. Resource utilization could transform orchard waste into organic fertilizer, biofuel, and
culture substrate and is an important measure to develop green high quality fruit industry. These measures included
mulching, landfill in orchard, composting, production of culture substrates, production of biofuel, and processing
bio—conversion, etc. In this paper, the characteristics of orchard waste, current status, existing problems, and
prospect of resource utilization of orchard waste were summarized. It provides references for accelerating the study and
application of resources utilization of orchard waste recycling.
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Abstract: In this paper, industry advantages of grape industry, two problems in grape industry, including simple
and extensive production management and low competition level of products in Changji City, Xinjiang were analyzed.
Some suggestions on industry development were also proposed including standardizing production specification,
popularizing mechanized management, develop powerful brands and expand product marketing.
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