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Abstract: NAC (NAM, ATAF1/2 and CUC2) is one of the largest families of transcription factors in plants,

which plays an important role in plant growth and development. To explore the characteristics and function of NAC
in jackfruit, three different NAC genes were cloned from the flesh of ‘Haida 2’ jackfruit, named as AheNACI,

AheNAC2 and AheNAC3, then bioinformatics and expression were analyzed. The results showed that the full length
c¢DNA of AheNACI, AheNAC2 and AheNAC3 was 1 050 bp, 1 047 bp and 1 050 bp, encoding 349, 348 and
349 amino acids, respectively. The secondary structure of 3 NAC genes was composed of o —helix,  —corner,

extended chain and random coil, of which random coil was the main component. The N terminus of AheNAC1/2/3
protein contained a NAM conserved domain containing four motifs. AheNACI, AheNAC2 and AheNAC3 protein might
have no signal peptide and no transmembrane region, all of which were located in the nucleus. Gene expression
analysis showed that the expression of the 3 NAC genes was significantly up-regulated on the 1st day, but showed a
downward trend as a whole. In the fruits treated with ETH and 1-MCP, the expressions of AheNACI and AheNAC3
were first increased and then decreased, but the expression levels were not significantly different from those in the
control group. The results showed that the genes mainly functioned in the early post—ripening stage of fruit, and ETH

and 1-MCP treatments inhibited the expression of Ahe NAC2.

F10 %

Key words: Jackfruit; NAC transcription factor; Gene cloning; Mature

e S I 1 — TP BB S PR 25 5 XA e
PR s E A 7, i e 0 e i A 15
AR RIK, S 5HEYNAERKER . IBEE
S 3l 2 R AT s A L NAC B
KT RAMYRAT . BRI 2 W RN T2
— 2 BES T LB NACRS (NAC recognition
sequence ) % # NACBS ( NAC binding sequence )
oL E, PR SOKF, EmE S 2
Pl B . NAC #e st FAE il K &
AR REREER, S 5EEMRTRIET K
PEAIMIBERE AL T L AR EE L e
SR U e A R SRS S — A
SRR IR, W ROE 2R S N T R . HT
ANWFFERW], NAC 2N T2 H5IREEE (Musa
nana Lour.) "°7 | #ili ( Diospyros kaki Thunb. ) on
M ( Eriobotrya japonica ( Thunb.) Lindl. ) N
¥R (Malus pumila Mill.) Bk (Amygdalus
persica L. ) "B Z5A% (Litehi chinensis Sonn. ) ™

kM Mk (Actinidia deliciosa ) 15 . U ¥ (Ananas
comosus ) ' EIRI EA G REE TR

W B % (Artocarpus heterophyllus Lam ) , )
# W HORAAE, BOEh PR
25, HABEZFEM RN AN E
T 5 O MR ) I BR AR R KR, SR SR
PR, HERAR, KRG A G RS, e SE
KO B 5 RO B AT AR W B2, NAC Bt
TZHRRRER R R, (B E R
Wit HT U, AWTORARE 5% PCR (Reverse
Transcription PCR, RT-PCR ) Fl 5E i} %¢ )¢ & &
PCR # K (Real-time Quantitative PCR, PCR) ,
ORI E] 3 N BB NAC B, JRIFST T HAEE
RS AN R R SR O, k2Dt
T NAC Fe 3 A 71 8 B R S 2 I A
PRARE 8 8 S A ML R J5 (R SR i 55

1 #MR57TE
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1.1 #48t

DA SRR T AL 2 i iR 257
SRR TERRAEIHEEREAE AR . A R RS
L, EJE2Y 150 d SR RIS 7 Rz IS0 2
RPN EHE . Tom RS2, 43 3 4
HEATAL IR, A5 12 A AR, MRS XS IR 5 2
HKH 245 H) (ethylene, ETH) 1000 mg + L™ 2
WL 2~3 min, HURBRE S 3 4URSCR
1- B 3L 3R P45 ( 1-Methyleyclopropene, 1-MCP )

MR 90% ., =i (22+1) CHRIZM T, i
ANTR AL PRI AR B, SR FHAN ) HBURE (] B s 1]
X} BAZH A K HURE; ETH ARPEZH4F 0.5 d BURE; 1-MCP
AE PR AESE 0. 4. 8, 10, 12, 14, 16 d HUEE,

BRI 3~5 AR, r s R A, Y5 mm x
5mmx 5 mm PR, FPUsZ — 0, TR
SIRAREGRG, 17T -80CHRAREIKM & H .
1.2 ik
1.2.1 % RNA #9R RAn K 4%

fif AL Plant Kit HETREUAY) RNA $2 50K
F PO B R B RNA DA 2 L A RNA
JHEHR, %] TaKaRa cDNA & BRI & R 55
B —4% cDNA,
1.2.2 PCR 3] 4%t B A,

K FHl Primer Premier 5.0 # {43 11 AheNACI
AheNAC2 Fl AheNAC3 SE 2K 51Y), ZHE4ET
AT (B BMARAREGHR (£1) .

&1 KA

5194 8% 519751 i
AheNAC1-for 57 — ATGGAAAATCCTGTTTGCAATGAAGATGAG -3’ RT-PCR
AheNACl-rev 5’ —TCAATAGTTCCAAAGGCAATCCAAGTCGAC -3’ RT-PCR
AheNAC2—-for 5’ — ATGGGTGTTTCAGAAACAGACCCGCTTTC -3’ RT-PCR
AheNAC2-rev 5’ — TCACCGTCCAAACCCGAACCCGCC -3’ RT-PCR
AheNAC3—-for 5" — ATGGAGAGCACAGATTCTTCATCGGGATC -3’ RT-PCR
AheNAC3-rev 5’ = CTACGAGTTCCAATTCATGCTCGGAAGTTG -3’ RT-PCR
AheGAPDH-qup 5’ — AATGTCCTTCCGAGTTCCTA -3’ qPCR
AheGAPDH-qdw 5’ —ATCATCCTCAGTGTAACCCAAA -3’ qPCR
AheNAC1-qup 5’ — AAAGCCACAGGCAAAGACAA -3’ qPCR
AheNAC1-qdw 5’ — GCAAATCACCCACTCGTTCT -3’ qPCR
AheNAC2-qup 5’ — CAGTGATGTTTATGTCCCTTCG -3’ qPCR
AheNAC2-qdw 5’ = TCTTCTTTTCTTCACCGTCCA -3’ qPCR
AheNAC3-qup 5’ — CAATGATGGACCGTGATAAGG-3’ qPCR
AheNAC3-qdw 5" - GTTGGCGTCAAAAAGGCTC -3’ qPCR

1.2.3 ¥ % NAC A R4y cDNA L%

LR 257 RN cDNA il
17 PCR 4, RIAAFRN 50 pLIKFR . PCR [
FEFHN: 94°C 3 min, 94°C 30s, 55°C 30s, 72°C
1 min, 35 MEH; 72°C 10 min, §7 4 PCR /=¥
HEATEERS F KA, DI I, %4 pMD20-T .

pMD19 T ZAKIF AR GFF I DHS o, BRIV
JEI
1.2.4 A 913 &F 5

i FH 7E £k %K 14 ProtParam tool ( https://web.
expasy.org/protparam/ ) Ul % 8 % NAC i 25
A PRAE BT FH SignalP 4.1 Server ( http://www.
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cbs.dtu.dk/services/SignalP—4.1/) FI TMHMM ( http://
www.chs.dtu.dk/servicess/TMHMM/ ) 43 #fr NAC % 1%
A FE S RS B X 85 fdE H SoftBerry ProtComp
9.0 (http://linux1.softherry.com/berry.phtml ) #f 17 i
APENL TN ; FH NetPhos 3.1 Server Al DictyOGlye
1.1 Server #E 1T NAC Zai % 25 [ o s iR fk AIDBE JL AL
7 5 T ) SOPMA ( https:/npsa—prabi.ibep.fr/
cgi-bin/npsa_automat.pl?page=npsa_sopma.html )  Tii
I NAC i 8 1) 20258 ;32 A Phyre2 (http://
www.shg bio.ic.ac.uk/phyre2/html/page ) #4 #H H H
() = S 45 MR, 7E TAIR B8 % Chttps://www.
arabidopsis.org/ ) F#EHRIT NAC H KT
JH#AE Clustalx 1 GENEDOC HE 47 AN [6] 9 Fh NAC
RAEMRZ EICHL 04T s TE4KF MEGA7.0 E i HI4K
F7% (Neighbor-Joining ) 14 £ R G LB FIH
Pfam 34.0 (http://pfam.xfam.org/ ) KU 22 53 Bk 4
B NAC HAPRSF X, 78 MEME sp A HAAR <7 3
J¥ 120, FSER TBrools #HAHA .
1.2.5 qPCR 3| 4%t & qPCR #2 /5

AHFFEE ] Ahe GAPDH 1E R S 521, ]
Primer 5. 0 AR LR IO ARPEST IX 512 G S5 |
Y1, I Oligo 6. 0 BUEXT HAHA T P-4, o BeAF
BHAMEEY (F 1) LAETAY TR (1E)
R A BRA TG =287 (PCR §74Y,
FEFUTTF: 94°C 1 min; 94°C 5, 55C 30s, 72°C
30 s, 39 MEH. KA 24T kb T A
X FE RS

2 BRES

2.1 HEE NAC XERMTRE

DLk 8 BL A oDNA FE R BB, 4 ) R
F AheNACl-for/-rev. AheNAC2-for/-rev Fll
AheNAC3—for/-rev 514, 2 RT-PCR ¥ #% . HIK,
AR, HEUNER B AT (aniEl
1), PEBIMETERE TR . 5 RWR, AheNACIH .
AheNAC2 1 AheNAC3 FFFHL I EEHE ( Open Reading
Frame, ORF) 43325 1050, 1047, 1050 bp.

AheNACI AheNAC2 AheNAC3 M

2000 bp

1000 bp
750 bp

500 bp

250 bp
100 bp

B 1 AheNAC R & % %

22 HEE NAC WEMEBREST
221 % ¥ % NAC W& g e

KHEYIE BFAEL T H AN A (£2)
AheNACI . AheNAC2 1 AheNAC3 3[R 43 % % #
349, 348, 349 NAEILR, 4rT 1510 40.16.,
38.91. 38.86 kD. 3 /> NAC & 1 1Y & JL B2 41 i,
W22 Z IR (Ser) & & e, 43l 1 9.7%.
10.3%. 10.0%, Mtz R (Cys) & & i b
AheNAC1. AheNAC2 Fll AheNAC3 gtk 144 Jy 3
KPEEE T, Hih AheNACL HAFEE W ME N,
AheNAC2 F1 AheNAC3 4351 Jy ke e FIAERAE BB
HH
222 ¥ ENACHRAGNIZ T RFBREMA T
4m g, T A%

B RT3 3 D NAC AR T
FIERA AT S IR s iR, AR . B R
X FRIMF3H1, AheNAC1, AheNAC2 1 AheNAC3 %5
15 AR TR N 0, AAFAERS A H I, A
EH. MENEESEHE T, NAC Bt F— i+
A% 2 . FF SoftBerry ProtComp 9.0 %K f4F% 3
A NAC 25 FH AT 40 M A T, 25 R L3, 3
AN FUE AR AN R RUME e , 4351k 8.61
8.86. 9.10 (3£ 104y FHMEFRAIEEMA) ,
TE ST A A 05341, AheNAC3 35 7R
SR EA IR E A DA (3R3) , M
e 2% NAC S AT ReE A T 4% b, X



o FAXRE

: Y E NAC R AT o9 AL AR LR P RE 85

%2  AheNAC %& & 89 B ALK R

WA @B (1)

AR (KD) 2k

HERZH 3

NEWi &K ARERE ok

IR (%)
AheNACI 349 40.16 6.36 56.45 49.71 -0.853 Ser 9.7
(PR ) (AFRE) (FEIK) Asn 8.3
Glu74
AheNAC2 348 3891 8.45 73.88 30.94 -0.529 Ser10.3
(B PE ) (R ) (3EK) Leu 9.5
Gly 8.3
AheNAC3 349 38.86 9.12 62.61 40.84 -0.725 Ser 10.0
( i ) ( Ny ) ( SEIK ) Asn 8.9
Pro 8.6
% 3 AheNAC % & 89 I 28 et € A5 TR
BV Location AheNAC1 AheNAC2 AheNAC3
A% Nuclear 8.61 8.86 9.10
J5i i Plasma membrane 0.79 0.61 0.55
ft4h Extra—cellular 0 0.02 0.10
AU Cytoplasmic 0 0 0.07
2RI Mitochondrial 0.01 0.03 0
YU N2 Endoplasm retic 0 0 0
S E YA Peroxisomal 0.05 0.08 0.55
R R Golgi 0 0 0
284K Chloroplast 0.07 0.06 0
WY Vacuolar 0.47 0.34 0.13

] AheNAC1, AheNAC2 Fll AheNAC3 #% 1] B8 J& 7¢
A IAZ N DR TR 2 S PR 7
223 % ¥ E NAC 09RO R4#H

W L AL AL 5 FU % B, AheNACI. AheNAC2
F1 AheNAC3 Zmfih a5 70 iAFATE 1. 2 Fl 2 AL
P BERRALA ST LB, 3 A HA 38.
53 F1 46 MBERRAILALA, Hrh 22 MR A0
Z . FIH] SOPMA L FU — 2454y (% 4) kI,
AheNAC1, AheNAC2 £l AheNAC3 I o — 12
FEREE . B - FATCHIN G 2 B, Hrh TR
SR EZA Sy, 50, HIKY o-
WRE, SRR A N A C o, T B - B
A ED, fATETEENN I, R

R (I 2) E— R, o - 1BE. LKA, B-
FesaApaELE Ry 3 N EAMITETTE, AheNACT
HI AheNAC2 B HL 1 =5 AHL, AheNAC3 A9
F =254 5 AheNACI Fll AheNAC 2 ZZ5350K
224 3% ¥ E NAC R F M
il i Blastn K& & I 78, AheNAC1 5 #it 8

EjNAC3 ( MG203936.1 ) Bk PpNAC4 ( KR822711.1)
FIARE B s, 20K 84.65% F11 83.9%; AheNAC2
5 4 4 A ZnNAC (KT225022.1) H1#F 45 CkKNAC4

( KM366068.1 ) [AH I e, 43 R 76.96% Fil
76.75%; AheNAC3 5AK%E MeNAC21 ( KR605159.1)
IARIEfe R, N 80.19% . 2K PSS A IS Zfr
], AheNACI1 Fl AheNAC 2 [ N i 15~139 {37 44 Sk
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% 4 AheNAC & & B LM 5

WAL BRI (A4S)

“RAH T (%)

HHA

()

2ZEW AR MER o ERKE B-Hesm LM
AheNAC1 1 23 9 6 20.34 14.90 4.87 59.89
AheNAC2 2 32 12 9 17.82 12.64 2.87 66.67
AheNAC3 2 28 14 4 12.32 14.33 2.69 71.06

AheNAC1

AheNAC2 AheNAC3

A 2 AheNAC 3 %A% & 09 =B 4 T

%, AheNAC3 ¥ N ¥ 16~142 (V2 EERR, 0 NAM
(RSP 45 K3, {8 I Clustalx 1 GENEDOC % 4 % 3
A~ AheNAC & H AHABAEY) NAC 8 1T 2 H )7
X T, SR ER, 78 N i EA w4
EL, AT — 2R AL B. C. D, E5 AR
SERIR, T CumORSTERES, RIEMER, nIRE S

AheNAC1 : MENP--VCNE.
AheNAC2 -MGVSETDPL
AheNAC3 -MESEDSSSG;

ZnNAC (KT225022.1)
CKNAC4 (KM366068.1)
EJNAC3 (MG203936.1)
PpNAC4 (KR822711.1)
MeNAC21 (KR605159.1)

-MGVPETDPL;
: -MGIPEKDPL
: MENTSGFIME
: MENASGFSKE.
: -MESEDSSSA!

X0 N OQXOQ0

LPPGFRF PTDEEL6 YL Kv

FESRBIGINREA S (B3 ) . MEME /M4t S0 (&
4) , AheNAC & B HA 4 A PRSF T (Motifl-
Motif4 ) , ¥JALF N ¥ 1Y) NAM 25 3, o A
X AL T Motif3 H, B IX A 5 7E Motifl 1 Motif3 7,
C X AL T Motifl H1, Motif2 A1 Motifd 43 51 %F v 1E
NAC Z5H55 D IXATE X,

K]
T
S,
T
I8
K]
K]
T

L 5 R WKATGMDKEY] 1 109
PW LP 4A GE G R NR WEATG DK 6

AheNAC1
AheNAC2
AheNAC3
ZnNAC (KT225022.1)

C
(THWSGLFR: P§LLPPL : 186
PMETNSLSKE* QYSNGCSSSSP@§ : 190
PMUDRDKEDS-LETLLMOSITTMPTH : 214
PMS-NEHSKE---HSSNGESSSSSE : 189

CkNAC4 (KM366068.1)
EJjNAC3(MG203936.1)
PpNAC4 (KR822711.1)
MeNAC21 (KR605159.1)

D

NGVVSSKEYTQYSNGEISSSSS : 194
GK\THiSGLLRPSPFGNELRS LLPPLM : 197

GKTHMSGLVRLGSFGNELRPELLPPLM : 197
=THRSEIDHDKDDY-VEDMLG-| IPHSIS : 203
1dWV6CRIS5 K s

E

MeNAC21 (KR605159.1)

--GSTGDGIFR-PSHOLS----GLNJYS : 346

AheNAC1 : DSPSHNNNNSYDNEMRTAVGKTTSSSH| TCFSDPM@DQKSSHNNEGMIESSFNNDNNINKDN——I ASSFPFYP-———————- NHHQIPVQS------ FGNJ#SY. EM i 279
AheNAC2 : HLD------ DVLDSE#PAIDDRFESLPREENSLKTLHE---DDDKESLHNLIGSGNFDWATLAGENS] PELVPGN**QTQAQ*CQGTVGFNNR*EVYVESIPPLCNVE PN : 287
AheNAC3 : ONI- --NIIPK@#PVPKPSNYTAL-BONDEGFFDGILSSADQYHHQON-———~ CSINNNNVV--I#AAKRPPS——————=====— LNSS : 297
ZnNAC (KT225022.1) : HLD- —-DVLESWPEIDDRFENLP: NSLKNLHE——-DDKLNSFQNLGGSGNFDWASLAGLNP (ADFVPGNNNQTQGQQCHEPITHENNHN] : 290
CkNAC4 (KM366068.1) : HFD- --DVLESEPEIDDRCEMLPRENSLRTMO®OROEEEKMNLONMGAGGFVBWSNPSMENSIYTEFQEGQ-----—=~ P : 287
EJjNAC3 (MG203936.1) : DSP- —--AYNSDARTTA-TACETSH@SCFSDPARDQOKTEDDIMDS FNNGNNHHHHHNNIH---FASSSRSNP- : 288
PpNAC4 (KR822711.1) : DSs- --PYNSDTRT---TVCETSHESGFSDPMEDQORTODDIIDSFQH-NNHHNSSNSNHNPLIBASSSRSNP- M : 288
MeNAC21 (KR605159.1) : VGL------ QQNAKEQLLKGTNYGAL* [ENEQNLFDGMLSNDAMNNTNS I SQFASSTSRPAELSMIBPLKRTLPS § 295
6
AheNAC1 & (QEQS == FLSILENHANEMKRNAK TEfSREBDESSSMVTHHDMARVNQRSFEDQNDPSSSAGPVDLDCLEINY : 349
AheNAC2 5 RVG——==—=] NSVEEEPQSGLRTORVENNSGLIJOPNIY SN-———————- VLTONIS-SSLBPYGERYPTHSGGFGRGR : 348
AheNAC3 : TSTGGGTGSENMSDNSFVSMLSQIPONNTAPRHPNAVL HG. QEQLP----SMNE@INS : 349
ZnNAC (KT225022.1) ¢ RLAA--—-—- NSVDEEfOSGLRITQRVDSSGH QPNENT —————————— ILNQNFSNAQLIPYGIARYPPHSSGFGRQ : 352
CKNAC4 (KM366068.1) : ERK- -PMEEElOSGARTQORVEN-SGLIBORGPND-—————————— FTQGFS-NSVEPFGERYPVQPVGFGHEQ : 344
EJNAC3 (MG203936.1) : QDQS LLTMEVENQAPYLRRSAKIESPDIG— —~LSIDASSAVSNREMV-QIDPSMSSAPIELDGLEINY : 352
PpNAC4 (KR822711.1) QDQS— FLI LENQAPNLRRSAKTELSQD#G— -LSMDVSSVVSNREMV-QEDPSMSSAPIEFDSLE@INY : 352

A 3

o

AheNAC 5 44 NAC R LB 5 7) bt B
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K Z&, FIH RT-qPCR Az AheNACI . AheNAC2
Fl AheNAC3 TE3 %5 % FI SR B . ETH {2 4b 21N
1-MCP AbFRJS AR INTEN, 25 R 6 o, 3%
SN AheNACT FH X 335 1 Fifi 25 S S0 ik
TR FRE, FERI5 2 d ik, B TR

1M AheNAC2 F1 AheNAC3 FERJ5 565 1 d (1335 1 i
L WSS R RS, ETH A1 1-MCP Ab B ) 55
o1 AheNACT Fll AheNAC3 RN K e85 FHss
(B F B R ik 1 5 B R A 9 R85 0 1
F2E5t; ETH ALIANE] T AheNAC2 3R3A

3 it

HIAMAFEFSEIR S 3 21 NAC R,
W BRSSP T T 1A NAC B, 4
K 1050 bp, T4 349 SRR AR >
ST 2 TN NAC FEH, K450 609 bp
H1805 bp, 1] Zifith 202 1 268 I HLFR; AWFIE
AT B E e T 3 4~ NAC 283E A (AheNACH |
AheNAC2 1 AheNAC3 ) , 4=+ 73512 1 050 bp.
1047 bp, 1050 bp, Zif% 349, 348, 349 MEILFA .
ARWTFE R I 3 AN 55 NAC 25 I R a5 i 5 L
TR BN F, XSRS 2 BTSSR
2 e Y B R B, A NAC K
PEEEE, H 23 MERMEEAN, 50 S EmmitkE
FIEY, S0 e Az b AR R B,
B NAC B N RK T, AheNACL 2R
[, AheNAC2 Fll AheNAC3 ZHtERY, V40 & {7
TR b ARSI Y B R, AR NAC
B UG LS A5 Sk Bz s i R,
W55 NAC B UAE B B IS IR A8, WA 155 1K
ARG B, 3% % 3 1~ NAC & ¥ s pi s
W L A5 R, SRS U I R AR, X
AIHE S5 ANE] NAC LR DI RE A R4 6.

NAC §% 5 A ¥ 19 N ¥ & A 150~160 > 2 HE PR
Y ARSI S T X NAC B A
TP RES AL, P25 2R 5 A PRSF 45 14 1

(A~E) 2700 5 5 H 254 DNA MK LA X

T NAC 5 D09 C 3 b s s,
J7 5 A BRI B2 v B AR Ak, X S AT A 2 s i
RARFE SRR . AR TR R,
I H NAC B 1 B NAC R S5 R AE, B
N ¥ & A 14 NAM {RSFE5 R 5 ST, A~E;
C oI 2Rl W R A DR T AE
BE, XCFRETA N WA R

WA O R S R R B, W AcoNACT
B PR 7E L ORI B 2 R SR S A R, A
RS TR G, HAE B R S NS A
A —E W O IE R Y BT iR R,
PpNAC72 TERR R T rh Rib i wm, HBE RS
BUARIR BEANWTE AN, 75 2R S b 5 Ik 3 i
. ABF5E K B, AheNACI Fl AheNAC2 43 %) 5
ANAC092 Fl ANACO72 ] 5., 1l ANAC092 & % &
A IEPEEE N T 0 i Rk ANACO92 BB,
FIER Y ANACO72 BYFE BB I F R
PETTRGAN, i FEIRI%IE N RERS AL g 70
AheNAC3 J& T NAP W&, T At-NAP AJ 475 421 pig
TR Rk, N3 E R NAC ]
RS S B R LT Sl . B0
W R, BEE R, AheNACT FRik e 58
JE U5, 552 d ik BE(H; AheNAC2 Fil AheNAC3
FOAREE | AR, NGB R, DO SR
VU B AheNACI [3R3K, T 55 % JL A0
HIW 3 4> AheNAC FEPAGEHEAERT, (ATE RS 1]
A —E N RIEEER . EF2HY D R T
LA A NAC BN TRk, 1487 &
PGS E] (2~24 h) AR 20 Ah 35 BH 5 1 5 ot
SNAC FEH BRIk, (HALHE 24 h 5% FE K A ik
SZFEMH] . Shan 25 VRIS E B, SMNE LRI
FER A R MaNACI Fl MaNAC2 LR 63k, 1 0
#il MaNAC4 I3k . BESS 2 BFS LB, SN
LIEAE BRI AR S, CpNACT 1 3RIA 32 3
AP, M CpNAC2 (NFRIE IR W& . At
JERIN, ETH FI 1-MCP AbEEAY IR AheNACT F11
AheNAC3 [FRXNT F 35 R ACHI TR AT 0SS, HE5A
SR TC 0 35 25 7, HfEI AheNACT 1 AheNAC3
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Abstract: Loquat flower is approved as new food resource, and is expected to be breakthrough point to improve

quality and efficiency of traditional loquat indusiry. Based on the map generated by Citespace software, this paper
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analyzed the research status of loquat flower functions in China, and explored the research hotspots. Literatures
on loquat flower functions from CNKI and WOS platform were used as data sources to develop visual patterns on
annual number of published articles, keyword co—occurrence, keyword clustering, and high—occurrence words
and others by Citespace software. The results showed that 122 papers were retrieved in which there were 118 from
China, occupying 96.7%, two from Japanese, occupying 1.6%, and one from Iran and one from ltaly, occupying
0.8%, respectively. Research report of loquat flower function began in 1999. It was divided into three periods. The
first period (1999-2006 ) was the beginning of loquat flower functions research. The second period (2007-
2014 ) was the development period with about 10 published papers annually. Keywords with high frequency were
loquat flower (93 times ) , flavonoids (23 times) , antitussive effects ( 15 times ) , etc. Keywords with high
centricity were triterpenoid acid (0.72) , loquat flower (0.69) , cough suppressant (0.66) , etc. Keywords
with high occurrence were flavonoids, triterpenoid acid, protein, ete. The overall publication of loquat flower was
low, but it showed an increasing trend. China has obvious advantages in this field. The current research hotspot is on
the antitussive effect and mechanism of the functional components of loquat flower. In the future, the research and
development of loquat flower will be diversified. The basic research will focus on discovering new active ingredients

of loquat flower and clarifying the mechanism of action, and the application fields will mainly focused on the

F10 %

development of loquat flower products.

Key words: Loquat flower; Function; CNKI; Bibliometrics; Hotspot; Trend
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Difference Analysis on the Compounds and Contents of Terpenoids of Loquat

Fresh between Two Extraction Methods

CHEN Xiu-ping, SU Wen-bing, JIANG Ji-mou, JIANG Fan, CHEN Yong—ping
( Fruit Research Institute, Fujian Academy of Agricultural Sciences/Fujian Breeding Engineering Technology Research Center for

Longan & Loquat, Fuzhou, Fujian 350013, China )

Abstract: In this study, two different methods were used to extract the terpenoids from the fresh of Eriobotrya
Japonica Lindl. cv Mare, and UPLC-MS/MS was used to determine the compounds of terpenoids and their peak areas.
The results showed that a total of 39 compounds of terpenoids were identified using the first method with anhydrous
ethanol, ultrasonic extraction, concentration methanol dissolution and 70% methanol combined with vortex. A total
of 15 compounds of terpenoids were identified using the second method with 70% methanol combined with vortex. The

relative contents of common substances between the two methods were also different. The effect using the first method
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was better than that using the second method and the relative content using the first method was 11.8~943.3 times

higher than using the second method.

Key words: Loquat; Fresh; Terpenoid; Extraction method; UPLC-MS/MS
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M rp e 3 5 RS s 2RSS R
1o RO AH €515 — TS AR AARAEL 7K v v 5
18 RS A . AT LA [R] A4 O i % 5 5
AR il S S A 5 25 7 K

HAR SR AR S Y S A B A o
B2 S, A0 G 9 v
FED, AT E T BRI . SRR R AR S
R DBULME RS > 7 SEAEk, b
EWARERE (LC) . M (GC) | il (MS) 4

FR B S 5 0, R e AR ) 20 2R 45 Rl AR
PR T HOR S T L R AR (3 — HR e
i ( UPLC-MS/MS ) HoR REUE & . A2
SrpritENE Y, A =D gt
HEAE 2 SRS R L W EARIY . IR
T KUK 5T 55 43 B 25 AR BN AT, SHUS R
ISR . ABFFEIET UPLC-MS/MS 5 A X} i i
AN 6] 7 B AR AR SR R i 2R A5 it A T 1
T, BRI 0 B B R S )
PR FNARXS & 5 22 5, B 7R AU A s 5% J5UR A
KA LG 24 A P PR U e SRS A

1 HRS ik

1.1 #F4¢

MR IR TS P4 U RIS A B, USRI =il
P2 O B I RLAE R BT “Mare” SHBFSEXT S, JF
Jre LA R PR G ik & W A 43 B 1 i e AT
ARSI T FH AR SR A AR [ SRR B BT 4 JH A
P Mare” BAFA . F 2021 4FAAAT 2 b
KARR TS il p A AR Y AR 52 20 4,
WURSTR AR, AR A S, HA%H T8
ZIETE, -80°CHRRKAA
1.2 TEE U EWRIIREX

Jrdh— REF LD 07k BT R A
RS YRR & . BARSIIriE R PRI
1g R AWEES, A 10ml K 2 B, &2
2 h, L 50°CH 30 min, BV, REA SR
B2 WA IF 2 WA ik, AR T4, TR
BWF 1 ml Wl 3AEYEER . B -80°C K
TELUKFE A o

WU R RE S R R 5 TR IE 10 s, TRSIHRIBOR
BUR A S B9RESD 300 pl, BT 2 ml EP &,
A 300 pl 70% FEE N BR B BORK, R 5E 3 min;
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12000 *+ min™ B0 10 min, B EIEK, 7022 pm
ALIERELL IR, A TR, T UPLC-MS/
MS 3.

7 B Dossou 45 7 Ik, FREL 100 mg
BABA, A 1.2 ml 70% B EENFREEOR;
30 min WAHE 1 K, BHREFEE 30s, LIRHE6 ¥k, #
AJICE 4°CKFEER; 12000 1+ min™ #5010 min,
B EiEw, 022 pmGALIERE g, IR T
PEREI T, T UPLC-MS/MS 4347 .

¥R (QC) HIPIRN T 1L 3RAR I H2 HUY TR
Gl EAER P  RR A 10 AR 43
FrREA il A —AS B R A, DI 3 A ik AR 1Y
M
1.3 UPLC-MS/MS 43#f

I B e 0 A 53 (UPLC, SHIMADZU
Nexera X2) A1 H HX T 3% (MS/MS, Applied
Biosystems 4500 QTRAP ) XHEEAZEAT 4T,

(a4 (REF N Agilent SB-C18 (2.1 mm
x 100 mm, 1.8 wm) ; WahtH: A AH LK (i
A 0.1% HiR) , BHRIZH (A 0.1% HiR) ;
Ve A E . 0.00 min B AH HE A1) 4 5%, 9.00 min N
B HH L 9 26 PR I 2] 95%, I 4EFF 1 min, 10.00
~11.10 min, B AH LIRS 5%, JF LA 5% 1 2
14 min; ik 035 ml + min™'; FEJE 40°C; dEpEHE
4wl

RT3 A5 F: fE — EE DUARFF M B BE
AL AB4500 Q TRAP UPLC / MS / MS #%; I3k

it M et 2 WHAB0-1_A21-1_MINDBA 262 30011005 wrt M 4

il
w |

2 B g 8§ & %

o7 e

T o o (211 i o Bk 3 [MAE21 25040_mia1_Y)

Imensiy, e2a

spefiiipiifiigiaqgie
3

1%, ZRGH 4% T ESI Turbo 85 TWi% 3 11, ESI
BEAESHWMT: BFIR, W, FiRE
550°C; BFmEZEHE (1S)5 500 V (IE & FARR)
/-4 500 V (g TR ) 5 BFIEAURT (GSI)
S (GSIT) FAFA (CUR) 435I E R 50, 60
#125.0 psi, HlifEIESHEESEE AR 75 QQQ
FLIT B3R 23 50 10 A1 100 wmol « L™ N —
PV T A T AR VRS 0 B B A 1 . QQQ H il
MRM #, IFERaEREE AR (AR wE N PEE,
ki —2 14 DP Al CE {4k, 58 BL T 41~ MRM
xR DP Al CE.
1.4 HIELEB S5

FIFAEA: Analyst 1.6.3 AbBLFER MR, F&TiH
4t (R LEWEAABRA A A EEHE (metware
database ) , XTEEABIALGYIHAT T BE E Mg =
GyBT. I = PSRRI B RS A I RRE
B, TERI 2 Hh AR B T RS SR BE( CPS ),
FH MultiaQuant FRAEFT HAEA T HLTIE SCH, #547
IR BN RIR TE T 2, A g i i
L (Area) FREXRALAPIHIAN G i, HRI5FH
A i T AU B PRAT

2HERENH

21 BBEFRELEE

HRAEE 125 R AT, G PRI E B - i Y
M Sk mr, ROOR B O o) e o i 1 — 3, 3R
A o5 33 XoF ) — o i AN [ s () A I B, A5 5 A e

o WA 21 202 W80 |

_AZ11_MNDINE 5_G2 D501 100wt | [CRTEES

T MRS YA I A PR BRI E] (Re) , SAARKR N B AR I B 88 TR (SRBE AN ops ) o
A1 QCHAMELER TIC EEE (AAFT NREABHTHRX, HEFPREAESTHEX)
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L2g SN IV E: O = VRe ok €IS R T
AL T B AR
2.2 WA BUARTHEAE R BSR40 S WA 5 R AERT
SENEM

PR T ARG 0 380 P S Ak B W AL 53 B AH T
TR AL, SR A RS I R ORI L 4
FE B 39 MEALE YD, AL SR 1 AR A 1R
W2 A i 33 Ak ST 2 A SRAITIE
TARAR B BRI S RIS A 15 B, R
BAE LAP AR LR 2 B s 11
R LA, B T s B .
TR — AR L i 2 4 Y 24 Rk
EW, BT — RO

MIEE Y 15 Fhilli Ak A WA R & (TR )
B, Tk T T 11.8~943.3 4%,
2% S5 /INIY 2 Rubuminatus B, B2 K02 ISR,

Ui B[R] (8 32 B 32556 AN [) il 2 Ak B W 1 B Ja
SR

D5 S B Al 2 A0 A WA i >1%
A 11 F, AR S E IR : 20, 19a-
FREL 3- R 12— M -28- TR (47.83% ) . Fl
PRR ., IERR . 2- FRFHULR . B %R |
AR, 2o, 3o, 23— = 5 55 BUR —12-
1 —28- TR . BB EMR . A ILERR . BE R M
R B Sy i M B A i 2R A AR X
T >1% A 9 F, HAHX T EEMKKN: 2a,
19 a - 5L -3 B R - 124 —28- R (23.3% ) .
2- BAEFFHORRR, BIPRR., LR, 2a,
3, 23— SFRRFEEFFEUR — 12— I 28— R . RS SRR |
THEIR | S5 PRI A B B BR T SRR,
For 8 Rk —m 24 oy,

R WA R MALT B RS A B AR E
[Eiaex] il f 7k
fesr sty TR CASE HIMAR o XE
- (%) 2 (%)

1 IR EE Perillyl alcohol CoH, O  BAE  57717-97-2 130 040 0.08 9322 0.28
2 B SEMEE Vomifoliol CHyO,  fE52FiE  189351-15-3 1685 600 1.08 54642 1.63
3 JREMABR Dehydroabietic acid — CyHyO, W 1740-19-8 8 658 500 5.54 9170 0.27
4 VFFAR Pimaric acid CoH,00, Mg 127-27-5 69 059 0.04 3946 0.12

3B - FRdk 28— HH K 17,
5 19, 21- = & 3B -Hydroxy— CyuH,0 =i - 30 383 0.02 - -

28-norurs—17, 19, 21-trien
6 & — FMIEER * & —Amyrenone*  CyH,,0 = 20248-08-2 151 580 0.10 - -
7 B- EMIGAEH * B —Amyrenone* Cy Hy,0 = 638-97-1 80715 0.05 - -
8  RESE Ursolaldehyde CyHiO, =i - 13 451 0.01 - -
9  Huffii*2 0 Sanguisorbigenin CyoH, 0, =i - 76 839 0.05 - -
10 Rubuminatus A CoH,0, =M - 727 100 0.47 - -
11 RESRMZ Ursolic acid CyoHyO, =i 77-52-1 4047 0.00 - -

2a, 3a- _FIREH 12,
p 18- — M -28- i 2a, CoH, 0, =i - 195510 0.13 - -

3a-Dihydroxyurs-12,
18—dien—28—oic acid
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e I =
PAS < 4 - VA S = = =
&2 PR ¥ PIES CAS = " WIS FEX A
WA TR g TAT R
(%) (%)
3 M- BEE - R OR R 11-Keto- CyoHyO, =i 105870-59-5 35323 0.02 - -
ursolic acid
14 BEAILHERR Camaldulenic acid — CyoHy0, = 71850-15-2 4525200 2.90 - -
15 Rubuminatus B CoHy,05 = - 60 816 0.04 4736 0.14
16 IHEER * Maslinic acid* CaoHy50, = 4373-41-5 11981 000 7.67 612160  18.30
23— FEEAMENETR =
17 23-Hydroxybetulinic acid CaoHy50, =ik 85999-40-2 16 309 0.01 - -
_ £l %k
18 2 ﬁ%ﬁ%ﬁ%ﬁ& . CaoHy50, = 26707-60-8 11 920 000 7.63 661920  19.79
2—Hydroxyoleanolic acid*
19 FPRKR * Corosolic acid* CaoH,50, = 4547-24-4 12 992 000 8.32 621200  18.57
20 FHZEFIR Fupenzic acid CioH, 05 = 119725-20-1 285020 0.18 - -
2a, 190- Z R 3- 5 fE
A -12- i -28- R * _
21 2o, 19a-Dihydroxy-3— Ci30Hy605 i 176983-21-4 74729000  47.83 779460  23.30
oxours—12—en—28-oic acid*
22 BFEAIA * Rosamultic acid®  CyH,Os =i 14285-76-4 10048000 643 87560  2.62
27, 28— TIRAERRAIR =
23 27, 28-Dicarboxyl ursolic acid CaoHlOs LU 108 420 0.07 - -
B % & ik H B Corosolic Acid —
24 Methyl Ester CyHs0, = 4518-70-1 127 270 0.08 - -
25 FHEHEPR Asiatic acid Ci30Hy505 =i 464-92-6 2 724 600 1.74 10 543 0.32
FR M (2o, 19a- = F ~
26 JLAEMLS ) Tormentic acid CioH,505 = 13850-16-3 4960 400 3.18 126 200 3.77
2o, 3o, 23— =R SR
Boo12- H -28- R 2, B
27 3o, 23—trihydroxyolean—12— CioH,505 = - 6 888 800 441 279 100 8.34
en—28-oic acid
28 ¥ fRMR Euscaphic acid Ci30Hy505 =i 53155-25-2 1548 100 0.99 81476 2.44
2a, 3a, 19a- = ¥
R R o-12- M -23-
20 M -28- MR 2a, 3a, CyuHygOs S 18 887 0.01 - -
19 o —Trihydroxyurs—12-en-
23—formyl-28-oic Acid
2a, 3B, 19a, 23- 14
Bk ST R —12- 06 28—
30 iR 2 a, 3B, 19 a, CiuHygOs =k 55306-03-1 13 483 0.01 - -

23-Tetrahydroxyolean—12—en—
28-oic acid
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(%&1)
AL S il 8 75 ¥
e Ik k=
N » ISk e 2 . o
a4 o IS CAS = o FERT o i f— FEX A
g (%) . (%)
1-p- ¥ H % M m -
31 1 B —Hydroxyeuscaphic acid CoHys04 =i 120211-98-5 40 328 0.03 - -
2a, 3a, 19a- = ¥
32 FE ORE R R 2a, 3a,  CyHkOq =i 93 490 0.06 - -
19 a =Trihydroxyursolic acid
3-0- = - & S - TR
33 ik 3-0—cis—Coumaroyltormentic  Cs5Hss04 =i 19738 0.10 - -
acid
3-0- & - X - & EH M
34 ¥ ¥ iz 3-O-trans—p—  CsHs,0, =i 152 140 0.04 - -

coumaroylrotundic acid

WMHEBE LA R Caffeoylhawthorn

35 acid C3oHs,0; =i
3-0- f X - Mkt — 2= B 3¢
36 it 3-O-trans—cafeoyltormentic  CsHs,0, =g
acid
3-0- S AP i R
37 3-0-Trans—feruloyl euscaphic C;Hs,O4 =i
acid
F" 2 —3—0— —’H‘\ |:|—H‘ — e
38 FEEUR IR T CaoHssOy gy

Oleanolic acid-3-0O—glucoside

39  AFH F1 Nigaichigoside F1

3391-80-8

CyHss0,, =i 2 95262-48-9

63 760 0.23 - -

361 080 0.02 - -

24771 0.08 - -

128 870 0.01 - -

562 950 0.36 3513 0.11

T * R AR AR

3 LS4

UEAFR, ) A A A I T Y A
i AATTREXS 2 A AU A AT A TR M
S, PR TR SRR 2R G
Yy EAMALSR Y P R B AR, s TR
WA W2 > SRR, AR UPLC-
MS/MS HEARTHEEMAL R N AL G Y, REGH
PR 7 A S R AL 54 . Tk — 2R
Fo TR I AR 45 L U S A P i S
%, RIBCHARY) BRI G Y Jrik = H
R IZ #0 1 A C I 41 UPLC-MS/MS 4347 438 FH 4 B

W, REUGIN A AR L T 00 g
R, M7k — CRPAEAE S A 5 F ook Z B
R EAT SR IO AR ) R SRR T S
LAY 39 B, ik T AYRBU 2 %2 ) 24
FAbar, WA T k. ZEE. S
PRI 25 DR AR I v 8 B S 3] ) i 28 A i 4
W2 PR ITIE R RO S B L S A
15 Ff, Jrik—m AL a Wi g AR s i
H11.8~943.3 £, 1 B 5 vk — X At Al AL IR i 2 Ak
GYRRBCRT . RORE A, (R R ECE
RIS FERTRE ), ST EAEA RS ;
Mk ARBOL IR . i, 35 T REEAHISE
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SR AT ST R MR, ARBE SR T v
PEIUY) h B RS E RIS ECR IR, X AT AR 5% T
TR RA G, W R SR A A G,
H AR UPLC-MS/MS fig 7 BT 45 5 23 2 ik 2 ik &
Yy, B2 GYE 0 SRR R X 4. AR5
M “Mare” AT PY BRI E B R 2546 & W
ARG | Apm . s . Sl s TR 39 B,
HUL =GR 3 (33 Fh, 7 84.6% ) , HHAAHXT &
H>1% WA 1R, 2k 2a, 19a- 252
Jk 3 S REIR —12- M 28— R (47.83% ) . Bl %
KR, IR, 2- BRILFTHURIR . B . W
SR . 2, 3o, 23— —FISFHCR —12- /%5 -28-
M. ZhRmR . WA LR . PSS SR it 2
JEt i, A ST W] R T I A AEAE B L AR
LA Ao T3 ¢ 5 1) 2R S A 2H ORI ) i 2R Ak
Pt 5 S UE IR AR S %
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X, LErdE, pad, HBas
(SNTTAORIEBIT T, fad M 362212)

W OE: LA RESEW I M, TR BRI, 45 R RN fE MS+6-BA 1.0 mg - L'+
NAA 0.1 mg « L™ Y8537 5E BT R ERETIRT, REF 0K 84.4%; 76 MS+6-BA 1.0 mg - L'+
NAA 0.5 mg - L™ PURFFREE D PARCIEIR, HOMGERTEGE 117 %5 SRAI 1/2 MS+IBA 0.5 mg - L™ (855573
PATAARRG IR, ANt K AAZEL AR R 100.0%, HAEKRME:, 295 R BT R 95.0% L) 1.

KB F R HLUESR; P B
HPESES: R284 CHERARIRAD: A
DOI: 10.20023/j.cnki.2095-5774.2022.02.004

XEHS: 2095-5774 (2022) 02-0107-05

Establishment of Rapid Sterile Propagation System in Pelargonium graveolens L'H é r.

LIU Liang, MA Xiao—juan, TANG Hong-ling, CHEN Pin—pin
( Quanzhou Institute of Agricultural Sciences, Quanzhou, Fujian 362212, China )

Abstract: The young leaves of Pelargonium graveolens were chosen as explants to study rapid sterile propagation
techniques. The results indicated that the medium MS+6-BA 1.0mg + L™'+NAA 0.Img + L' was the most appropriate
for induction of adventitious buds, with the differentiation rate reaching 84.4%.The highest multiplication rate of
subculture was 11.7 as the medium MS+6-BA 1.0 mg* L™'+NAA 0.5 mg* L™ was used. When 1/2 MS+IBA 0.5mg- L'

was used for rooting culture, the rooting rate reached 100.0%, and the plants were strong. The survival rate of

transplanting was over 95.0% after the seedling training.

Key words: Pelargonium graveolens; Tissue Culture; Rapid Propagation
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WA IR I

SR M X T I KA SRR A R W, R
R SMBE . TR REERGIRF T,
i ELHZE A T, TS R AR, BTLMESE
F) o 04T 47 B 7 5 I 1 A T 3 0 e i R A
TR, R ALY S S R AT 7 0 R
BT EE, AUSFE RIS LR R, A
B . AR . R KRR N AR
X T I R A BT T2 B A TR RS I ST
ST b, SRR ISR | Bk
25U R U AMEAR BT AR AR R A
SER AR, (2R V6 SR AN R, W
AT T AR IR AL R R A3 400t
NikFE, BEATAR BT, BRI R R
Pie b 7 it SR A5 S5 I S GE 2E R L R A B AR
FOSEIR , WS, T i R A S 2 e AR &, LU
39 A i R A3 T AL SR AR AR I R
X HE,

1 #RFn A%

1.1 gkt

TE IR T S5 M T A B 2 IS T | ] o
07 I R AL SR AR R, 3 IRl B A S S
(LN R
1.2 ik

JeH 0.5% WTH I IR R VR AR, ]
WA FRAKITYE 2 h )5, EpPRLE TR ET
Koo BTG EH75% QBRI 30 s , B
FHUHJEHLA 0.1% HeCl, WHIHEE 5 min, f55 A
TRk 5 0, MUK S B IE4RaAK o, PIL
1.0 em® ZEATH T He . ANE 2R 5 S RNARARER R L MS
ARG TR AL, WS INN [F]VR B2 Y 6-BA Fll NAA,
A AR R R DL MS B 1/2 MS S BERb B g L, AR
TR He B NAA B IBA, RERE30.0g- L7, 3%
& 7.0g - L", pH{H 5.8~6.0, Rigsscf ol s
20001x, YEMEHC 14h - d7, R (25+£2) C,
1.2.1 REFFF

VAR IMER, HFh T SR |
M T R . 6-BA VRIEZK 209 0.5, 1.0,
1.5mg - L, NAA4MAI A 0.1, 0.5, 1.0 mg - L7,
I o MabEE, ARACHEIERD 30 BAMER, FR 3K,
FAp e B A L A RS & 250 L, 45 d
Gt A A E R H A EF R,
1.2.2 kR 3EHR

PIRGHT 2R U N, 3R TAkRRE R AL
H, 6-BA VK431 0.5, 1.0, 1.5mg - L7,
NAA 53504 0.05, 0.5, 1.0 mg - L™, 3L 9 MabF,
FRAbHE D 30 B, A 3 K. RS 30 d WEET
St 2R IGTEIE O
1.2.3 AAR3EHR

WO SRR 3 em ZE AT I TG TR 1 HEAT AR AR
Hige, LA MS F1/2 MS R HERlE 5725, TS ITNAA 0,
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1.5 0.05 6.0 dC NEFRZ, Giaisk, Bt
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Effects of Shoot Density on Growth of New Shoots, Flowering and Fruiting
of New Shoots in Waxberry

LUO Zhong
( Ninghua Water and soil Conservation Station, Ninghua, Fujian 365413, China )

Abstract: Pruning in summer is one of the important measures in growth and cultivation of waxberry. In this paper,
different shoot density experiment was conducted in order to explore effects of suitable shoot density after pruning
in summer on growth of new shoots, flowering and fruiting in waxberry. The results showed that long fruiting shoot
proportion decreased, thin fruiting shoot proportion increased, and average fruit weight, soluble solids content and
edible ratio gradually decreased with the increase of shoot density. Fruit setting number of one and four shoots was low
while fruit setting number of two and three shoots was high. Two shoots after pruning was suitable to ensure formation
of strong and full fruiting mother shoots, regular flower bud differentiation, good light and ventilation of tree crown
so as to achieve high yield, high quality and high efficient production of waxberry.

Key words: Waxberry; New shoots; Growth; Flowering and fruiting
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WA SERRAR . BEBCE ZERE R W, 2 200 4ERT
MBI AR S, RTTR ERE A
M, ARSI, &4 325 0 T it |
PP | R RO R IR SRR . R OCE
Atk ZRE RO, AN, MR, 1k
Vs R EG R R 30 277 h',
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Pk WREE BRI 17 ', JUPTA
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BB 3R AR 6~7 A O B S S0 R AU AR 2
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SRR EN P AL R, 6~7 AR RIER
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1 MRl5AE

1.1 RIawRt

TR0 A AR A T B A BE T AR AR R
HORVE R B AR A R AT . ZeAm s Al B B
TSNS P i A b0t el P ) - SREHORE 3
#, TSRS IAPLET S A 0.8010%, N, P, K&
AR AR 0.0549% 42 0.0195% 281 1.9200%
A 46.73 mg * kg™ . AR 15.15 mg - ke
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M ST B ) 9 4 ) s R AR
AR S U W T W QTN g 7L 1% i A Y o
IR BB AT, B AaE R R
1.2 KW *E
1.2.1 X I 432

2020 4 7 W, RFRJE B AR i 1 YR
JEHE, R AR 1.5 ke MEAE 1 w 5 ERAEK
R HACHM T (A S5 HEA T B14F 2 em 1B 5T, BYBR
WA AR, B XA, B8 1A H R
YRR 1. 2.0 3. ARUETN, dhik 4N,
AKEBE 20 MACAE, BE 3 ANER.
1.2.2 HRiEE

12 A g, 58 A 0 2 SR A e K o
RE(<Tem) | PRAE (7~15 em) FHRAL
(=15cm) 3D, %R 408 40 R A
(<32mm) . HFHRAE (3.2~3.9 mm ) FIAHLEEAL
(=3.9 mm )55 355, 13T RS A K B2 RITRELEE
G E R
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H1AS, BB AR 10 AR, TR FRF
FREE AR E, H ATAGO 28 ] A4 7= ) PAL-1
RVECFAT AN 7 RS AT s A i
1.2.3 $IEHH

2 /N DX 2 14 B - 24, Excel 2003
Y5 SPSS 13.0 B TS 50T .

2 BZRESMH

2.1 AEBHBEXNFIEHHE RN

2020 4 12 F X EARSAL BRI 5 > H BRIk
AU (R 1) , iR REAESERE,
R E RO AR R 22 57 WG PR A

WIZ, <7cm BREA 7~15 em oA L F] ]
I, =15 em KA LLHI S BATECE
Hnis, < 3.2 mm 40RAECH 3.2~3.9 mm HPAREL
B ER M A S, = 3.9 mm AHLEAE: HB1H
B Ui BB RIS NS, BN IRE IR TE
o, BER AR E SR AR AR AN A, SR TR R
TSRO A Y H ]

MHITRR S K B, B AsECE I s, BT
RSB SR 0, SCE AR, KRGS 22, X
VLI BRI E FRAE , RO ] e XRS5 A8 22
G ERWAZ BN, H29 1R RS B FURLEE /Y
WK, 1B AR AR AR, BRI H
RIS -

EREE L TS SV TR Y LY

AR BEEESRB] (%)
Ab 3

AL RAE ] (% )

FRAL R A KR AR oA FHAR AL
A1 AR 0 46.7 53.3 0 26.7 73.3
B 2 ARA 15.0 53.3 31.7 16.7 41.7 41.6
B 3 HRA 22.2 56.7 21.1 33.3 54.5 12.2
B 4 MRAH 45.8 40.0 14.2 433 525 42

2.2 AEBHHBETFEFELRAFMm

BT B 1A 5 B A R R A, A
ZEBCR AN, FEAE A SR 2 5 A B A
6. SIRGIFFRIy, IR E, X5 B
A 5 N B R R 5 e AR kA A A SR B B 5 4
RO K 2 AL, B 1 ARAS I R Ak L
A 194, [BIFTERUEIR 225, SRR R 2,
TR R 1A REETR, s R an R R
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SO T SRR A A R A Ak 3 A SRR AR
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15.7%~16.2% 2 |f] .

2 RABHEEOHETELRG YR

fib 3 B A SRR AR (%)
B ARAY 152h 19¢ 125
B 2 ARAH 19.7 a 31a 15.7
B 3 ARAY 173 b 2.8b 16.2
B 4 MRAH 133 ¢ 2.1¢ 15.8

T RPFE—IARNG TR R LR P<0.05 K-
ZEREFE, TERE.

2.3 I[E BHHEX 1R LK T
MNEITTLIEH, B 1~2 RS R & R
Mo TR 3~4 AR RY, B LR A AT DE B
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B, TR BB MR AR BETE R
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CHEN Zhong-shan, XU Duan—xiang, DU Wen-li, GAO Shan. Cultivation Techniques of ‘Chunbao’ Bitter Gourd in Middle
and High Altitude Mountainous Areas of Fujian Province in Summer [ J ] .Southeast Horticulture, 2022, 10 (2) : 116-118.
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Cultivation Techniques of ‘Chunbao’ Bitter Gourd in Middle and High Altitude Mountainous

Areas of Fujian Province in Summer

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

Abstract: Bitter gourd is one of the main melon vegetables in middle and high—altitude mountainous areas of Fujian
Province in summer. According to the climatic characteristics of high—altitude mountainous areas in Fujian Province
and the growth habits of 'Chunbao' bitter gourd, the cultivation techniques of 'Chunbao' bitter gourd in high—altitude
mountainous areas in Fujian Province were summarized from seedling raising, land preparation, planting, setting
up frames, pruning, management of fertilizer and water, control of diseases and pests, timely harvest, etc.

Key words: ‘Chunbao’ Bitter gourd; High altitude mountainous areas; Cultivation techniques
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ZENG Hong—xue, QU Xing—hong. Introduction Performance of Lycium ruthenicum in Coastal Saline Alkali Reclaimed Land of
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2015 4F 11 A A TEBNGIA T a 4 RAHORCFF 1 26T VAT R LU G VL R O Rl B M A A . 463
L AR, EARMIAC A KIRAE, 2020 4F 3 H, RGN 48%, PN 165 em, B E A
120 emo SIFMEES 3 a JFIRITAESE R, SERIGPHIRETE 026 g, FABR™ 1k 22 g, FORCRTE 21.8 g,

g BRI BRI JLRh R T R KR
FE S ZES: $567.19 CHERERIRED: A XEHS: 2095-5774 (2022) 02-0119-04

DOI: 10.20023/j.cnki.2095-5774.2022.02.007

Introduction Performance of Lycium ruthenicum in Coastal Saline Alkali Reclaimed Land of

Xiaoshan District Subordinate to Hangzhou City

ZENG Hong—xue, QU Xing—hong
( Zhejiang Tongji Vocational College of Science and Technology, Hangzhou, Zhejiang 311231, China )

Abstract: In order to explore the introduction adaptability of Lycium ruthenicum Murr. in Hangzhou and provide
data reference for the introduction and promotion of Lycium ruthenicum Murr. in the southern China, the annual
cuttings seedling of Lycium ruthenicum Murr. 98 were introduced from Yinchuan, Ningxia, and planted in the
coastal saline alkali reclamation land of Xiaoshan, Hangzhou, Zhejiang Province in November 2015. Through
continuous observation for many years, Lycium ruthenicum grows well in the coastal saline alkali reclamation land
located in Xiaoshan District, near Hangzhou Bay. By March 2020, the survival rate reached 48%, the average
cluster height was 165 cm, and the average crown width of each cluster was 120 em. The weight per fresh fruit was 0.26
g, the average fresh fruit yield per plant was 22 g, and the 100 seed weight per fresh fruit was 21.8 g.

Key words: Lycium ruthenicum Murr.; Coastal saline land; North planting and South introduction; Growth

performance
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I HMIAC (Lycium ruthenicum Murr. ) J& 7 #)
( Solanaceae ) MIFCJE ( Lycium L.) Z2 5075
AU BSIREA RS R, WO
EHR. BER CHMIENSFAmY e, BA R
AR N2 Sk 27 SRRk R, Xt
TR ERER. B S AT X HAA
e 32 07, FEFRE F 20040 T rade 5 SR
Bl P I, . HOA . TR B,
VR, BRPE. PIBE A A L 2015
AELIRT, RIS AE VLW b DR WA 51 R 55 19
238

1 MRS A%

1.1 5| Fhith R 53T iR E ks

WL [R5 B R 27 Bt s VAR X ARl 2 7 51
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T 5 - S5 0T Ml Ay 2 VU TOUHE Bk 305 SR A T T
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MR BIER G T M AE PR 15.5~17.5C, 4
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H 349 d, 4 H SRS 2 038.4 h, 4FKFH R4S
W12 TR -em?®,

20154F 11 A, AT EGIA L a BB AR
T 200 Bk, TIFP P2 R L) 75~80 em ., ZEHKL
0.3~0.5 em. FRAE BT FE RS0 S VERE b H AL =R 5
FUK BB, 4 3~4 BN 1 AR GRES
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1.2 W77 3%
1.2.1 A KL

A3 FFHR ARG S5 A (2016 4F) | 56
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B AT MBI R, Gei R EFAERR R B H o [A]I
PRSI NUNC NN o SR el h =
VU A N S i S 1 B2 TP S, AR IR A
AT AR A ARG A 7 1) B BE - 348 s el i B
FRAH IR TR 52 B G RITAR VG 7 1) 5 B ) 2L
1.2.2 4% HA

435 F 2016, 2018 F12020 413 H .4 A .8 A .
11 SRR 0 0 S0 2 B A T 5%, A g5 i
L WL SRR Kk
1.2.3 R% T Z25FHK

T 2020 4F 8 FH#FATIN G, BRI 0YH0E LA
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2 BRMCER LIRBEM A 5| MR I

21 ERKFEH

2016 4F 3 J A 167 BRIEH K2, FFIG%RA
83.5%; % 2018 4 3 HANAFIGIF IE % & ZF iy A bk
H128 Bk, TEIEHEN 64.0%; F 2020 4E 3 HIEH
R BIRERRTE 96 Bk, fEIGFH 48.0%.

FE A LU I AR B HE AR K Y SR R A
ERPEIE, 2~6 OFEE TRAE L, I,
£ 0.7~1.4 em., 5829 0.3 em; B4 H Ak K
o WA, 2R AEOR,; AR, e
T shAk, g, MRRAE R, A 1 ATA
51l aBdermth, A& 3 a1 5 83.33%, Sa
AEREET 111.54%; S 3 a 3800 100.00%, 5 a4
9N 333.33%; ELIE 3 a 423NN 80.10%, 5 a ¥E AN
380.00%.

1 BRAAAET D E R 0 K R, (em)
T H 2016 43 H 2018 4F 3 H 2020 4E3 H
N 78 143 165
N 6 12 26
pon 2} 25 45 120
AL 167 128 96




2

WHFF. ZRMACEAN KL IE R E B e 5] AR 121
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3 NS

ML A R A TR S, AT R
TE 0.1%~0.4% (3L W BEIE B N B RR IE 3 & 28 . A&
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[F) A PR AR R A, 1 W SR SR M)A A )iz i b
WGE N, FEARIE. PIdb. At X EA 5] F
FIE IR RE o

AESZ, WRTCAHCH R LG VLA SR a1 m
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AR | T RER R AT RO ,
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Investigation and Analysis of Plants in Dali and Lijiang Inns

ZHANG Jia—rui, NIU Jing—wei, CHEN Yi, YE Wei-ying, LU Qiu—tong, FENG Feng', LI Guo—peng

( College of Coastal Agriculture Sciences, Guangdong Ocean University, Zhanjiang, Guangdong 524088, China )

Abstract: In order to learn the similarities and differences between Dali and Lijiang inns and applicaion of plants to
screen plants suitable for planting in the inns, the plant species in Dali and Lijiang inns and Dali’s Flower Market
were investigated. There were 554 species of plants in Dali inns, belonging to 115 families and 311 genera, and there
were 532 species of plants in Lijiang inns, belonging to 110 families and 303 genera, and there were 312 species of
plants in Dali’s Flower Market, belonging to 81 families and 182 genera. More than half of the woody plants, vines,

herbs and succulent plants in Dali inns were the same as the ones in Lijiang inns. The species diversity index,

Simpson dominance index, Pielou evenness index and Margalef richness index of plants in Dali inns were higher

than in Lijiang inns. 37 species of arbors and shrubs, 23 species of vines, 39 species of herbs, 8 species of aquatic
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BEETH: AF PSR AA T (GDOU2014041204 ) 3 FEHG K P SERRAUF S — REBFESVEAA B T2

(GDOU2013040301 ) 5 J ARSI H (XJG201674)
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E-mail:1906532878@cq.com
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plants and 8 species of indoor plants were suitable for planting in Dali and Lijiang inns.

Key words: Inns; Plant; Dali; Lijiang
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Sforbesii ) | 78 K22 ( Renanthera imschootiana )55 o

7FOAE MY FE E A K B (Osmanthus
fragrans ) . AEMK T4 (Asparagus densiflorus ) .
B ¥ ( Gardenia jasminoides ) %

2.1.3 KEEARMM 0 RBRE A, TP
M) T ZORVEAT: WSS ATy
(40.4%) . 4L (39.5%) . HoAh % MR E Mk

var. Flavorufum,



126 AFHEZD

F10 %

Bk (9.6% ) . Wil (7.0% ) . BFAMREE . I
TR (35%) .

FRRAADIFEA B R T AATHTRE, 5K
WAL, (H/RHet, Hoh RS Ak 2 Ml A
BB T, A TR RS A
iR TTRBOTME T, gk, it
I T, WSy, MaEike
W 2y, XA 580 T, RHEREREAT
THODATE, WA S, hET L R, IREES
MY E, MuESRERR, fkE, K
R4fs B—R ANAZ R, Frkh 54 AR
a2, 5 E A TR IR OO,
YRR AZ, BREEE, A—EEAiit;
B, R, BOA R, R m 25
Y, A—EsitiE.
2.1.4 REEARM D IR & F L

ZRE AU R BB IRE, DRI
A Sl R o R T R

i E R E MY . KEE (Argyranthemum
frutescens ) . V& 4x % ( Euryops pectinatus ) . %5 ¥k
( Hydrangea macrophylla ) . H8¥ . A%, PUZRH
% Begonia cucullata var. hookeri Y35 , 2% FIK A

HCEBEE A A TR LM 2K
HAE (Vinca major ‘Variegata® ) HEFHL; 1155
J& . AR BT BB E e
2.1.5 REEARAM 09 EF 50 b BRI B

AN FEAR F OO, AADHESIEY)
% K B ( Hedera nepalensis var. sinensis ) . i
( Parthenocissus tricuspidata ) . A€M & K & 4E.
LRBF (Vinca major) . JEIA/RHE FBE (Hedera
nepalensis ) . LR,

HoAl AL (sl (@ AR Y . A8 O A M AL AE
( Pyrostegia venusta ) , BEARTEEARIINE . )=
IR b, JFAERMR AL 20 (ks 21 (5 1D
1€ ( Bougainvillea glabra ) FARTH &, Hi#& MY
g, SEHE IR R LT R R, 5 E AR
R, B, WS HARE R . AR

Hearte | Bya e E s R K% (Pelargonium
hortorum ) . $pG5FERY; LhBEEURALEE (Pelargonium
zonale ) , W AREOIIEL BARE 24
P4 3% (Tropaeolum majus ) 5 Wi 55 €8 09 L7 B 4t
( Tibouchina semidecandra ) ; IRZE A ERT/N
e fr; LR ARSI (Acer palmatum ) ;
HE AT EER (Lobularia maritima ) %5,
R Y w7 5 T R R AR AR B e AR AL )
. StAE . JBAUE . EARRE. HinSr, BuEZ,
e K HA S BA B W E N E, FHEsS0n
AITEAR . FOAREEA NG K TAE T 5B I . 280
(02 AR S — DA IS /N AR, IR TCTE 2 B
FAL, BORGEL: DINERRR Z YL AL
AE RS ERAETL, PR TR E BE FHO'G 78 /2 AL
BH &5 st TI
BRI R AAG Jm T, Bk AT
i, 7720, Wl MREESE, MYIREE XA E
Ak TR FARMIAT E P VELE S, BEA RN A
NAPFER M, WERBOTHRIZIRTT .
2.2 I EREM S KLt
SV INT LA FRA IR 532 Fl 22 48Rl |
4pAR, 28R, SR T 110 B} 303 JE. AR AHY
AP ECEE | B IR BRI 20 RYMIFR LR 2.
221 W T EREA. B
ARAHEYIA 136 7, HJE T 54 B 104 Jm .
wME (10 )@ 1280) . R (1R 8 Al | R
AR C4Jm TR0 RITERE(4T8 7 F0) | ikl (6
JmeF) . WER (4J86F) . ZHF (3)E6
F) o FOmME (4J8 5 ) L KRR (3JES5F)
X 9 BRI Y RN B W VLA B A S R
K 45.59%, AIRITEAAAAEY LR
AR A 33 F, SRIET 18 FL 24 Jm. Hp
TE (2 )8 6 F) | AERE (2 )8 S A | AT
BB (3@ 4 5 ) | SRR (28 2 F0) . ARBEL (1
@2 AAR(1LE1F) . RMEFR (18
LR . RI&R (L@ 1 #)  BETFR (18
LA, 3 9 BRI FIECS N VL& A A )
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%2 TWILEARMY

Yy

/Bt CRi)

W ULRE

HotHEA T 20 FOH)

AAAEY) 136 BMRE, R KRR ZEB K AR KR, BER. SRR, FMT L
RS & N T AN 1 = o N )11 N N0 £ NI ) 7 NI N = <2 N 2 g N 4

AL R, ARZBE JeATHERE
L YRR

REARY) 33 TOmAE HERL AR AR
SRR BAR TR RITEFE
PNy

HAAEY) 177 HFE KEERH BIER RITAR
2R FTFAERE TR MR AR
HRERE AR L RERE L RAHY

TR

Z W) 186 SRR BTRRAERE A AER AR

2SN L VN Ty TP SN S N IS I
. A, G295}

LA, A, O B B R,
WM. T, ST, IR R, BT RSE
e ABREREE . SRt MALE

REEFE 2, ELmE WUFEEE, T, 54
P, B2, BRER. SaH. k. KANE.
CHE . BB, AMRE . HREEE BIER Kt
BBR. Ak, BN

W, MLZE L BRI RKBIR, AR Lk,

RIUTARE REEE, IR, DA BrEg. BkIn, DN WEAT, kA . K

B HIEARE, EIER HH4E

BLOUKERE. Sl WEEE . B B, T
ERt N NS E PN

SRR 69.70% , X EERL AN VLK A< HE )
/e

EAMYIA 177, RIS T 558 136 JE . H
thagEE (26 )8 310 ) . RrEF (118 15F0) |
JBILR (8J@ 13Fp) . RITLFR (7TJE9F) |
2R (3@ 8 A . TEAER (6J@ 6 ) L AT
Bt (4J@ 6 ) | MERRERL (28 5 ) | #ZER
(3J@ 4Fp) , X 9RHAFEY YRR VLA AR B
AN S FIEY 54.80%, AN VLR A
PEEFE

ZWHY A 186 Fh, JE T 16 B 50 J&. H
HERFRE (20 )8 133 ) | BUfRAERE (3 )8 11 F0) |
MAZER (7 )8 11 F0) |, X 3 BERYHE D P R 8
AN VL AR Z AEY) SR B 83.3% , st RFHEY)
AP XL, SREH R AERE (52 F0) | &
Kg (1780 | HPEE (14 F) | EHEEE (12
Bl L KGR (8 Fh) MEZRmYIEZ.,
222 WL (=) ARALY B 5 A0

HoAth = rg 7~ 09 4 P A (Platyeladus
orientalis) . W& = M ( Heteropanax fragrans) .
) K B (Rubus biflorus ) . AWK R 2 ( Jasminum

duclouxii ) . 41 ¥ ( Photinia serratifolia ) . # %
R (Pachysandra axillaris ) . 7 F ( Quisqualis
indica ) 5.

ANVEZAR TP AT FA ) 2 AR KA
BET\ 122 RFIE . RAERZ LS | S5RAE . £22
GiNEEA . HE T AMRERRES.

223 WL ERAD AR IR B AL, AL

B EEORIEA . AT EE S i i
(50.0%) . 4E J% (39.0%) . T [ (8.1%) .
A 2 A 2R T R A T B R AN T A AR W ok T
(33%) .

N 25 R AL ) 448 R 22 0 % AR 8 Bl el B T
AATATRL, A5l THORRE, DRCEARESIE
B2, W - BRFERK, TN
AAMAZE, BOKEIEE, BEORIERE
A ( Loropetalum chinense var. rubrum ) . 3§ JIU fik
(Acer palmatum ) 55, A1 TEEBCATITH . 0% AR
EWR I EEMAY, WAERER, HERRAA
AR, (HEYMEZ, FRPELY, A REYA
W 7& i ( Cyphomandra betacea ) . =5 3 ( Coriaria
nepalensis ) 5%, AN JEJEAEFEBC T IR K S/
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2.2.4 W EARM M A R EF

I8 ( Cerasus sp. ) FH AL RS B ALY U8R
BohE, HAREEAYET M, H24a
Jit v | SR B RS o S RHAY R0 8628 ( Rudbeckia
hirta, X404 ) WRERIA OB . B8 lkiE]
Jegk, BERIBRREFAEAMNE . AR, MEKXR
3% ( Hydrocotyle verticillata )W - - 2 B EA A BE
RERE . AT A M AR KT

REE T b AT B, SR T A G AT e
Yikkss, A, BF = (Clivie miniata ) SFHEPIH
T AT
2.2.5 WL EAM 0 E R BL BARENRT B

SR VL SN B AR AR, (B
FRMEMEE L, s E AfTAE . TR
Py & BN U5 I 2R IF A 57, REITAE
R R A] BTS2 AR U B SE L,
TEEAEYI RO RYFENC, ARG - HARF R

HIN A B ARSMIE R RS, (BB AR N
(A8 s 1) BRAR, R TRT 25 ol WA A 25 ke )
Jorvi ) s 1 57 249 64 XA
2.3 Mt kBT ZHEERERER

RILEAR A FRAE Y Z AR EGR T IL%
o ARAKEY) FOREA ALY (19 Z2 4 P48 Hh0E = T
VLo BWAMY) ZHREME S T, 2R 2T
(SRR

R PR R A A W 0 W o O 34 2 95 K0 5 B L
FARAGY DAL E AR BRI, RPN . AR
T TR AS ) R A AR ) 18 ) o DI 34 32 4
JERIRE RS, 2 AR Y 00 W) R O 3 4 B0
Hu AR

BRI Y B P b 4y B B 4R RO R R P
Fo RAKEY) . BAMY . FHAEY L WY
PyRh R o) REFR RS R R P R T g

RPEZ R A ARAE Y Wb F 5 B 45 400 T e
VLR, ARATEY U] & T IVLER; BEAHEY)
T IR AP T L&t 2
PR TEVLE R (FEWER 3) o

K3 AAEBRALD DAY S A
RBE. HH EAFE R

KREE - EEYT
wH Bk

iR et PIES

FrEtEY 514 4.90

Shannon—-Wiener

ZREMER R
AAKEY) 391 3.36
EAEY)  2.03 1.88
MY 3.94 3.68
ZWAEY) 415 420
Simpson E#EFEEL A 099 0.98
AAKEY) 096 093
HEAKEY)  0.77 0.72
EAMEY) 097 094
ZAMY 097 0.97
Pielou 45 BEHE %L JrArEY) 0.81 0.78
AAMH 075 0.68
HEARY 058 054
FOAKY 077 071
ZAMY 081 0.80
Margalef £ B8 FrAfEY) 5913 54.89

AAKEY)  23.07  16.09
HEAKY) 539 4.69
FARMY 2035 2045
LAY 1975 2178

2.4 RIBTFrHinEmiAEER
ZE R A R HRAE I T S R A il s 312 F
1S7AEFR, 5 AP, 3758, SRIET 81 R 182 )8 (I
#4) .
A4 RERFTHMHY

oy DR 1

LS g LR

KA 83 RIAR. B, SFR. A%
B R, RS

BAH 15 KRR TR kR
PbRL. T T4

G 92 KRURR. AR KA. EH

FRE RIARHE

=P N INE (VNS IPNEES N
KRR} BTARAERHE

Z A 122
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2.4.1 RIS TGS £ BREF. B
RAFEYA 83 Fl, BT 40 B 59 J& . Hrp
KITAFH (2R ) . =FH (36 Fh) . %
BECLE6F) | w7kt (SIESF) « KRk (3
JE S AR (2 JF 4 ) L PEERH(3JE 3 ) .
BEEIRAL (3@ 380 ) . RAF (2J83 %) , X
9 BHAE DAL 5 R IEAE T ARA ) S PP
53.01%, M RHEAETTARAFY IR
FEAMEYA 157, KET 1R 158, Hrb
RKEgER (4@ 580 . FmEE (2Jg2F0) | %
R (2 )8 280, X 3 BHOH YRR R
T REAAE W) SRR 60.00%, R FRAE T HEA
YL REL
TAREYIA 2 F, KET IR 71 E. Hip
K BB (9@ 1280) . 258 (8@ 9Fh) . K
BB (4Jg o) | BIER (3J@4F) . RIT&
BE3JE4F)  ATER (28 48 L FREEE (1
J& AR MERER (1 E 480 ) L 2R (2 )8 3R,
X 9 BHWAE P AR AL T A AR B S A
B 54.35%, S RIEIE T EAFEY T HFL
ZRWEWA 1225, RIET 13F43 )8, K
PR RERE (128 59 F) AAEFRE (13 )8 23 7)) |
RITARE (3@ 9 Fl) |, X 3 BT F LS K
HAETH Z RAEY) SR 74.59%, SCRFHIEY)
7 4% L
2.4.2 RIBALH W % o5 HALY
KIS 05 B 24 XSEEAE .
JRFT. 2L HER. AR, BT, KIEAKRERE
Y. SNEE . HiE . MR . AR KUET.
HFEHLAE,
2.5 EtREWIIR
S RN R & AN R S b
TR O S AR R . SRR,
M EL AT DA R A b ) i 4 ) RO, R 0 e B
R, WA R IR AE YRR R S e
RZ R B E AR TR
AN E AR B . RO B M T bk

Sk b BN, [P A L M S
B R BRI T bk M B R 7 512
i &M B AR E 2, AR, WA %
—

FRAMIBID . A R S T R
BRZZ —, RUFREMEINEAE, WERE
BHIAMR, Z&. RTEFMAMY, BEM. 6l
R S BRI

3 NS

31 KESWIEKREYRES
3.1.1 48R &

P ZARARAAE Y B HEA T 20 (UHEYIA 13
FOEAERI: A ZR4E. WiZs. Fek. HASE. /D
&S 2 N K (NI 1Ly 7§ AN N =1 L 3 S04
SEER . RBFEM & KEL. PR )
ZARABFEYA —F DL LA, 1508 S S AE 4
i A . P ORTE E . OB AE L A
FRACSER Y F M E B, WL FRY . PR
B 2 WA DS FAY Y AR . 9 b K
AT 20 IARAKEY) F LR ekl IR,
FERGAERE RAEE L EAFRE  FERAERE TR
AR R SR

b 5 R T A AR ) B HE A4 1T 20 BORE A 11
FRORARR: JAUAE | H AR SR | MR | a8
FEEHE . TR R T, ST JRIAR T R
SR . PR R AR R 2 A YA 2
DL AR TR, 150 B s A A 18 i FH L il .
JLALAE | bR JE R R A T TR (AT ) AE R A S R
U, WMEAE S HE 3R, T oris 6 sk g4k ik
VA M AR D7 A i AN 22, a2 30RT D) Z2 R
“RSIAREREE | BRSO A
P AR HE A I 20 RO REAS AR 22 SRR T
EE, HAER RATBERL. KRR, Pic S
BHYFED)

A b 5 R R AS A ) B HE A4 1T 20 BORE A 11
FOZARI: M2 KSR, B2 eilm=,

|
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F10 %

REFE RANAE | B4 . 3048 | PUZRIESE | 254400
BRERTR . I B ARKCR B 2 B AR AT —F
DL EARTE, b 22 02 P 0 e 22 i WL B AR
Y, REmZRBER AR —, Wi m 244
55 P BT LR AR A I AT A
PSR HIT 20 A AHE Y AORE T 22 B R E
S B FRE AR RITARE A4 LR RUILERE |
HRE KRB, BEHERE AR AR

P B2 R 22 PUAR DB HEAA T 20 A4 12
e : SEEE, W, K. &0, FiE
2. FHY. G W R SRk, dr
ZE . DN, PR W 2 AR
—2 L AR, Herh A A B 2 1 2 I A
Yy, KBS AECR RS2 —, IV R —
PR 2 Z R SRR 2 ) .
3.1.2 R R

R SRH e ASAE W) S ML S A 0 1 0 A Ay 3 L
ZRARHREY , T VLI PR R e U R Mandevilla
sanderi ) SEREAMIYI ML RFAL . LM L KRB
SPEARAIEY)

ROBEE DAY WL R A Y BR T 2
( Chlorophytum comosum ) . KW 'B R ( Nephrolepis
biserrata ) , A MATHE ( Tradescantia zebrina ) .
¥ % (Stipa capillata ) . B K 8 % (Hydrocotyle
vulgaris ) . 5% 10 % ( Pilea peperomioides ) . K %
( Pistia stratiotes ) SFAHY); W VL H UL A WL R A
YR T 2 L KIS BR, A TEBEL ( Ophiopogon
bodinieri ) . & Bk ( Nephrolepis cordifolia ) . & J&
¥ ( Heuchera micrantha ) . 1T 77 3¢ ( Commelina
diffusa ) 55, HoPEREHOZEE, GRATK,
WATRFIRBH

R B HEAA HT 20 79 22 PYAR Y i s ) 2 2
AFREBE, BURRAERE . ANZERIA S5 R, T
N TR HEAS A 20 B9 22 AR BT s OB A 5=
FERR AR, (HSERR VLR 2 A Y PR
W EEAREGS TR, KRIELZ Y 46 D&, T
TLZRHY) A 50 18

32 RESW/IEXREWHIRS
3.2.1 At A F S

KIPEF Y A 554 Fh, Q24N FHR P A
17% [ FRAEY RIS 50 B BRVL 2 FRAF 1)
A 532 H, 81 MNEARTA 25% B FRAEY FhS
i 50 Filr
3.2.2 MM RIREE

PR 2 AR AR )R AR, BT | B K 2
BN —, BT BiREfe, Fik5ERZ MM
Ysc it 2 YR IR R 2 —, AR 5
FAEY), A LA $E— S B i, 5| A
TR B WS . R A & I A AR R 2L, TR
ATREEA S R R RE , ATy,
I W SRR
3.2.3 Z45H A =18

RN A AR, AR AR, —MREA
2~3 2, HEGERE AR AT Y I B A D AESE BRAE |
BRI AR A, NS . R A
Bl CoRERT MR EOW; SRR AR 5l R
FIEEH T ORMAY) . BNIREE | B AR AL
NI SRAEY) . BTG, 1A 2 WY
MEOCHAMY) . BEAMY AR, FHRNE—1
&R e T A
33 REEWIFKREYABREIW
3.3.1 BARM L

H T A A A b 57 A5 A R AT
fRB TR T 2 LR . BGE R . WL
PEFNZE IS5 5 2% 0, 3 2 A e ) A
RZ MY,

F BN m A TEONTER, WA R,
S BERERIME T AR | DCIRT R m AR (n
FEAREAEARE Y ), HR SRR VLAY 2% AR
AR, JCHZ NI ER, BN ARAAEY) /
FBRRE ) s BE B 1~2 B/ NEITROR, A A
T/NEEAR . R BUBRAS ) o (7] B EEAR A 2 A% P9 1)
RSP AT G & AL, B A A
FETETT PR )y, 28 PO SR . T S5
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k5 EAFHGRAAY (DA HER)

WLELHRAL J& Uik
WAL FRS LR RS Rhododendron yunnanense

LAY Rhododendron delavayi
TEEFEEY Rhododendron hancockit

ks AR, | ~FAPRAE Cerasus cerasoides
LA R PR Cerasus cerasoides var. rubea
BREHFAE Kerria japonica
IR HAL Kerria japonica f. pleniflora
R 22155 Malus halliana
IR TINZS Camellia reticulata
REIE] T &5 Michelia yunnanensis
RS Michelia balansae
KA I E % Lirianthe delavayi
£ L Lagerstroemia indica
FERIE 53R Hydrangea macrophylla
WY R 422 Euryops pectinatus
NG 75 AWIE Argyranthemum frutescens
pUA i U LVPB Acer paxii
%N LIAEMER Loropetalum chinense var. rubrum
WA Loropetalum chinense
wla HH WM Buxus bodinieri
Mk WK Platycladus orientalis
KA 8 KAT-2% Aglaia odorata
PNREIE T RARINR 14 Asparagus densiflorus
WL g $/NH E8F Callicarpa bodinieri
K JH Pyracantha fortuneana
Tl W . Solanum pseudocapsicum var. diflorum
248 4 Ardisia japonica
EBEARE FEEAR Symphoricarpos sinensis
ZHE F)'H Hex cornuta
295 Hex chinensis
BFIE TP Euonymus alatus
+KITi)E T RIIFF Mahonia fortunei
e e BRAELTAE Photinia glomerata
BN B RAT Nandina domestica
BENIE H®&A Pistacia weinmanniifolia
VU RRAE )R SR HEAE Cornus capitata

SRR THH Murraya paniculata
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ISR 5 ) BRSO oL 5 B AL

WAL Ay T BEAE RN ST . B 2 e ALY
EIE . A . IRIESF IR AR, s 2Rk
22 B8 = B Rl E K n] e 0 A
R 8", T, K5 e sl
POOEAR S, PR AR A R Bl R
MRS R T E AN, RS TE, BUTE,
FE N2, A A e B i R O A
IBAY), TARAVEZ AN BRI R,
O N5, PR mIE R WMy 32 nl
Alg . WUs . s AR SF R Y, R
HPIRIEAURE, . @R, a2 esR
ST AN [ PN NS IR PNEES
SR AR, e T WA, (AT BRIE
Feal, BotEAE R AR, B IR, AN
LREY . WAR N EERESETR, XFR. T

KI5 w5y, (ArE . HRIpg7 A ER,
A EOMAEL, R LR R ) R A A
A, WS N EAEE . Yr2 YA A 2 M

TUIRE, WERAEAR, FREUAE . W AOLR Y
WELIIRE, EPESR, WHERT, D BR

ProF@ s N 2L, EF. RFRM; EHA
M sk, WHORRRR], SRIEGER G T HEE
R HTE, mrA, HANAE (RS5) .

A B I VE B A A ) 1 5 8 S AR, B
HERAE . TSI ST BN, A B
Fi, BRI S EIERT A, A |
VAR, RER. REREROEY . &R
B DR SEREE TR, HORSIN®
TR oS m AL R . MR SRR
SR B TN, R R TR AR S A M T
TS I 1 AR MR T kAl B 5 e T [l R 7

k6 EHAHGRFEARE Y

J& LIERY BN

L SL e IR JWIALAE Pyrostegia venusta

£ 35 S Wisteria sinensis

HAR 4 Lonicera japonica
LA L4 Lonicera rupicola var. syringantha

kR ARFEFAE Rosa banksiae

EY 0 ZAEEIE Jasminum polyanthum
MIRZEEE Jasminum duclouxii
WFE | A R Jasminum mesnyi
KHIAE Jasminum sambac

(BEEmEH ERF Quisqualis indica

I8 A FE Mandevilla sanderi

R )E K>~ Hoya carnosa

[liE: e IR Passiflora edulis

i YertF4E Bougainvillea glabra

i e Hu%R Parthenocissus henryana
4 Parthenocissus tricuspidata
SR Parthenocissus dalzielii

R A I HRFBE Cissus verticillata

SRKELE M ZERKFFAE Vinca major  * Variegata’
ERAFIE Vinca major

e W7 Ficus pumila

AT IR FBEALAT Russelia equisetiformis

K2R BR2% Hoya carnosa
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k7 EAEFALE E ALY

LIS & GERZ/ BN
TERRAEST M3 s WIMF2% Epilobium hirsutum
MR B E Eremurus chinensis
BRI IR TR Aruncus sylvester
AR J5H118 Astilbe chinensis
BYKE TREEAE Lysimachia barystachys
MET)E WBH Uraria crinita
il 28 Hi1l1ZZ Alpinia zerumbet
KRR KEEFE Pelargonium hortorum
T8RS Pelargonium zonale
R & BYFKE Lychnis fulgens
VCiRLawRY T4t S} Lamprocapnos spectabilis
HAEfMT 4T} Lamprocapnos spectabilis f. alba
RIS k4] Anemone hupehensis var. japonica
PEILE R BEIEZE Globba racemosa
pUREREN N L Peristrophe bivalvis
AR TR Coleus scutellarioides
Wi R B2 Cynoglossum amabile
RHEE JEHE Saxifraga stolonifera
=y J83k 2% Cymbidium hookerianum
TR 83k 2% Cymbidium wilsonii
it F&HE Platycodon grandiflorus
Ha T Anaphalis margaritacea
RKAE)E LM IKAE Pilea cadierei
(=3E 5Bk Nephrolepis cordifolia
BAa HFR Asplenium nidus
R R FEIERLETR Adiantum pedatum
BRARAEST 2R B8 Iris tectorum
L5 I Y Zantedeschia aethiopica
Vared As5 Lycoris radiata
HL2E T > Freesia refracta
Kb AL)E KUNAE Dahlia pinnata
b 5 Y Y ETE Zantedeschia aethiopica
1. 2 A4 2 v TRAEAE Tarenaya hassleriana
it &34 Calendula officinalis
EHHE REH-B Ageratum houstonianum
BeER 4% Tropaeolum majus
SR BN Quamoclit pennata
R 2224 Callistephus chinensis
LR /NRFE Primula forbesii
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L5, FEIEHERA OIS AR, SR,
JERAEANAE . HA SRS A R R AR
TUREER . fbds, AT RIS, &R “H
B, SE PR A AR I B KR AR A KRR,
B AR AR R R A LR 2k 56, IR LAT AR
ZRINVE IR, SRR T3, 2Ltk
FLAn CHEMLT RS AR TR AR T, TEA
HAR NI, EmL kB RMEU (K6) .
TP AT RPN Ty 2, A BGERETE
MRAE S8 1 DU Al B AR, SRR Ak s A A
TR PP R T A T RSN . ST, BR T
TEARAETT, BRARAE 2 1 el FH AR, BRAR
eI 10 2 SRR 1 AR AL T A 8 O P
ATDABCRN A BRI BRI . 1L 2 AEA R —
AR AEAEBE RT3, LARANERIR AE T AE .
RS , BRI A T 5 00 B 0T AR B AE 4 7
TEIIHT G P, B A6 0 I ) 5 e 0 7 i — i
BAERT, HaE . BSE . #IlERER KR
AR, TP REES M, —RE TR
JEJT, PR R IR . RAASE R AL
RAZEHE AR A, L2 e, & B,

B EARA s MRE IR W)/ NEFAE 5
PRAEZ Rmm T, TR, R MR 1Rk
2RI RG RSk 22 I g, O R P LAY
2LRHEY . =R RANAEE (Impatiens sp. ) BIAEY)
MRFE, SRR B A P

R TP ' BEOAS 2 1 B I b DX AT LA - B 1
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Abstract: Kiwi fruit is rich in nutritional composition, has strong biological activity, and has a high fruit market
share. With the yield increase of kiwi fruit, kiwi fruit industry needs upgrading, and the research on the biological

activity and comprehensive utilization of kiwi fruit needs to be strengthened. In this paper, the latest research progress
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of kiwi nutrients, including sugar, organic acids and others, and biological activities including anti—oxidation, anti—

tumor and others are summarized, and the comprehensive utilization of kiwi in food, medicine, skin care products was

summed up, aiming to provide references for the deep development and utilization of kiwi resources.

Key words: Kiwi fruit; Nutritional composition; Biological activity; Comprehensive utilization
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Abstract: The complex and changeable geography and climate of Fujian Province and its superior ecological
endowments have created a rich variety of fruit tree species and resources. It is a characteristic fruit producing
area in China. This paper analyzed the current situation and evolution of the fruit industry in Fujian Province from
the perspectives of fruit tree planting area, yield and fruit selection, and analyzed the advantages of Fujian’s

development of characteristic modern fruit industry from the perspectives of “opportune time” , “geographic
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advantage” and

“unity of the people” . At the same time, according to the problems existing in Fujian fruit

industry, ten countermeasures and suggestions are put forward, in order to help the healthy and sustainable

development of the characteristic modern fruit tree industry in Fujian Province. Including strengthening government

support and guidance, doing a good job in regional planning of the fruit industry, strengthening the collection,

conservation and utilization of fruit tree resources and the cultivation of new varieties, adjusting the variety

structure, improving the modernization level of fruit industry, implementing the branding strategy of Fujian

characteristic fruit industry, promoting the improvement of the industrialization level of the fruit industry, further

promoting the science and technology commissioner system, promoting the development of the rural leisure fruit

industry and strengthening the cooperation between Fujian and Taiwan fruit industry.

Key words: Characteristic modern fruit indusiry; Fujian province; Rural revitalization; Countermeasures
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Analysis on the Abandonment of Cultivated Land in Mountainous Areas of Coastal Provinces and

Its Countermeasures with Danyun Town, Yongtai County as an Example

HONG Jia—kai, FAN Shui-sheng’

( College of Economics and Management, Fujian agriculture and Forestry University, Fuzhou, Fujian 350002, China )

Abstract: In order to understanding the causes of cultivated land abandonment in coastal provinces, ensure food
security and then promote rural revitalization, field survey of Danyun Town, Yongtai County, Fuzhou City was
conducted in July 2021, and the situation of local cultivated land abandonment and land idleness was briefly analyzed.
The reasons for the abandonment of cultivated land in mountainous areas were deeply analyzed, including low benefits
of agricultural production, slow industrialization process, shortage of labor in production, immature circulation
and trading market, backward social security system and others. Some countermeasures were put forward for the
abandonment of cultivated land, including increasing financial support, developing scientific and technological

management of centralized contiguous land, adjusting rural social security policies, developing characteristic high
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quality and efficient agriculture and implementing policies and regulations on cultivated land control so as to provide

references for solving problem of abandonment of cultivated land in mountainous areas of coastal provinces.

Key words: Abandonment of cultivated land; Situation; Reasons; Countermeasures
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