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Abstract: Magnesium Transporter ( MGT ) was charactered as an important transporter of magnesium absorption
and transportation in plant. To investigate characteristics of papaya ( Carica papaya ) magnesium transporters
(CpMGTs ) , their gene family members were identified, and their protein characteristics and gene transcriptional
patterns were analyzed. The results showed that five CpMGT members ( CpMGTa—~CpMGTe ) with 387-491 amino
acids and molecular weight of 43.95-54.84 KD, which were predicted to be located in nucleus, cytoplasm,
chloroplast, peroxisome and other subcellular strucures, existde in papaya genome. According to the transcriptomic
sequencing and analyses, tissue—specific expressional patterns of CpMGTs were observed in different organs, and
the predominantly expressed CpMGT members were distinct among mature leaves, young flowers and roots. CpMGTs
transcriptional profiles had showed specific sexual differences, i.e. CpMGTc displayed sex—biased gene expression
in roots and flowers, while CpMGTb and CpMGTd showed their seasonal change tendencies of gene transcription in

distinct manner between male and female papayas. All these findings charactered the expressional patterns and the

R

special sex bias in CpMGTs transcription, laying the foundation for functional study of CpMGTs.

Key words: Papaya; Magnesium transporter; Expression; Sexes
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BERHE, A, MER, L £, W K, HER
A AR B EYIIITET / AR T TR G, M 350013)

8 E. D@ Jesc o SME R, Gl ERE IR ] R A KT R] (6-BA L NAA ) S5 CHEH
TR LR PR . HRARZERG T 50 b MR, BRI 2 Fh T JC IR ] Kk SRR ZE IG5 5 A G R
GERFZW] . RIEFAERMEI NS 8~10 D H , FhFBI R MW HEFREE N 12MS + EF 15 15 g+ L7
+6-BA20mg L' + NAAO2mg * L' + AC03 g L'y HURZEMGIE 38 FIRT 7R IEH 1/2MS + 6-BA 0.5 mg - L'+
NAA Img - L'+ ACO03 g« L7, HIERKGE 5.34; HURZESMEAE R AN 1/2MS + 6-BA 2.0 mg + L' +
NAAO03mg+ L' +ACO03 g+ L', MLk 56%.,

KR H#; Wik MUIREE; R, b

RESES: S682.31 XEARIRAD: A XEHS: 2095-5774 (2023) 01-0007-04

Study on Aseptic Germination of Seeds and Rhizome’ s Proliferation and Differentiation

in Cymbidium ensifolium

Fan Ronghui, Ye Xiuxian, Lin Rongyan, KongLan, Lin Bing, Zhong Huaiqin"
(Institute of Crop Sciences, Fujian Academy of Agricultural Science / Fujian Engineering Research Center for Characteristic

Floriculture, Fuzhou, Fujian 350013, China )

Abstract: Taking the hybrid seeds of Cymbidium ensifolium as explants, the key techniques of aseptic germination
and rhizome’s proliferation and differentiation were discussed by exploring the effects of key factors such as harvest
time of capsule and plant growth regulators ( 6~BA and NAA ) on seed germination, rhizome proliferation and
differentiation in Cymbidium ensifolium. The results showed that the best harvest time of capsule was 8—10 months
after flowering, and the suitable medium for aseptic seed germination was 1/2MS + Hyponex No.l medium 1.5 g + L™
+6-BA20mg L'+ NAAO2mg L'+ AC03 g+ L"; the suitable proliferation medium for rhizomes was 1/2MS
+6-BA05mg L'+ NAA Img- L' +AC03 g+ L™, and the proliferation coefficient reached 5.34; the suitable
differentiation medium for rhizomes was 1/2MS + 6-BA 2.0 mg * L'+ NAA 03 mg * L' + AC03 g+ L', and the

YRS HHEA: 2023-01-13

ELTH: HlEEASRIBE AR LI (2020R1031001 ) ;5 [ £ 450 G MM 2 e T 4 S0 30 2 PGS ( MNNU-
MTTSYLZW-202011-2) ; R R EFRBERHERIHIAI G H (CXTD2021010-2) ; fRAEFLLATH S 4k TR
H (ZYCX-LY-202102) ; #EEEE 4O AEBERHEEIH -G L0 (CXPT202102 )

YEZ R o« omEIAER, AN (1979-) , B, BIBSEGR, FENFAETFFITE S QU TAE, E-mail: zhqeast@163.com.
BEORRE (1983-) , Zr, BIWHGEOL, t, FRNFAIT- T E MU LAE, E-mail: thfan1012@163.com
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differentiation rate was 56%.

Key words: Cymbidium ensifolium; Aseptic seeding; Rhizome; Proliferation; Differentiation

% ( Cymbidium ensifolium ) X FR U ZE %
SR A A, R E R R
—, DLEmHm s, MDA a4 i E
e U IR | AT . AR, R
FAE M RBWLR: , R R AR i A6 EAT,
iR R EI, W AR T,
AR M RSN 7 i it JB 3 T e o AR KBk
FEFE W, JFRTIZRETF M,
AN SR EETB . 25T
TG TR AR AR 251G Bl DR AR BBOHT v A R 1Y
HEGRR . AL i T = SR ISR U ]
IR & . HUIRZEIGTE 5 b i sl 1 7R 4
DU A Bl A e B SR R S

1 M EFE

1.1 iR 5e b4

22 B T A AR B BEAE ST L
MERW. D2 B 5 RO 4%
PAFHRIE GG L, RIerh iR 71y S
TRHEA T ISR A
1.2 JHSAE

Jef R I E TR IR 10 min, YK
U6 30 min, JOREKERTE 2 W8, B 75% BT A
TTRIME® 30 s, ZJEET 0.1% RIS TR
TH# 10 min, WML, WHELSSHRE, B
PRZK B 5 1K .
1.3 RE:RE AR FFIE A

ST ANTEME 6 TH. 84H . 9MHM
10 D H AT R SRIEIBRE N 2 (0,1 R TT 2L,
TRLT f R . BT BT IR IS TC R R, TG
AR TR0, PIFFIRTE, MR 5 M AR
BiFRAE b, BRI 100, RS T R R. A
AEEFRIEN 12MS, B NAA 0.2 mg - L' + 6-BA
20mg - L'+ FBEME30 g - L'+ BB 5 ¢+ L7 + Rk

e (AC) 03¢+ L7, 180 d Al 240 d J5 4L itFhTilfi
KA
1.4 MFHLTEIBLIEF

IR G 9 A H B R IEWGL Rl pRE, 3
AREEFRHE ) 12MS, DR InA K315 71 2 A
YR, FBANRINAEE 15 15 L7, SfEE 15
1.5¢+L'+6-BA20mg -+ L' +NAAO2 mg - L', Jf
BMACO3 g+ L7 + JEHE30 g L' + BE 5.0 L7,
pHAE 5.8, #ATRIF IO A&, BT #0010,
240 d JG Gt B, UERHLIRZE A K AF 1L -
1.5 HRREREES D LEEF

PR AT AR ZE, TR AT )
i 0.5~0.8 em B YI B, HeRpTHFRAE b, Bl R
BLHERR 10 DHUIREE, BANBCTHRD 5 O, HEAR:
FRIN 12MS, FEP A KT NAA 1 6-BA,
NAA MR 03, 1mg L', 6-BAMKE N 05, 1,
2mg - L7, YIBINEERE 30 g - L7 + BRS¢ - L'+
ACO03 g+ L™ . 60 d JF WA ALK 251458 5 7 fb 1B
THESE I RECRZF AR, R =K
HORZEE / HER AR 2R, 2R (%) = (O
AR ZEAR A ARLIR ZEEL / FERPRRZERL ) x 100%.
1.6 HHEALE

N Excel 2007 X a2 AL B

2 EREL

2.1 ANE) R IR U HA X3 7 T 85 & RIS
A1 RRURMCT B35 9 KRR 2 e R

I KA HH R R
(4~H) 180 d 240 d
6 _ *
8 % sk
9 sk sksksk
10 * skk

VB ESETAVN, BRSO HESRR, o
%, FUGRACRRE . FER.
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K EZHT AW AR BACKE R ST
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SRIERMI X705 A (MR AR 1 R,
1Ja 6 N H RUKES, FhF 255535 180 d ¥k ™
AERVIREE, 240 d B4 RRVREE ; EfE 8 A
FME, R 2255 3% 180 d 1 240 d B 7= A AYAR
R ERZ, W5 oA (RIFFIEA
BUAMT) B R ARZE G R £ E)E 10 H
BF, Fhryag R BRI A TR, DL SRR
J&i 8~10 M H PRh1d BAE I IMEIA
2.2 AEMEFEE=MFIHEZNZMN

PP TERE SR IR RE TR 180 d S RlisiA 4k
I, BEE BRI R, 2 F AR ZE
T AEA [R5 FR TP i A ek 2 o, 35
FrRHEH Sy TR R ROR, R RS
AR R B IR R T R ROR B 25, TR
FEF 1 SRR P BT AR RCRA A, S
YK HE, BIE 12MS + 8 15 1.5g - L™
+6-BA20mg L' +NAAO2mg-L"' +AC03g-L"
FRFR B B AR R

A2 REABRAAEZHFH LG Yoh

B S

GIRREV-ZEN

12MS +AC03¢g - L™
12MS + 65 15 15¢- L' +AC03¢g - L

12MS + 5 15 1.5g L' +6-BA20mg * L'+ NAAO2mg - L'+ AC03 g - L'

k

BT

sk

2.3 AEEMEKIBAHHIREGFRIKREZEBES S
Eap=A|

PRI IO B R RS AR ZEE AR, DR
FEMA KI5 NAA F1 6-BA XFHURZEIEGTE AN 31k
MM, 55N 3 s, NAA Fll 6-BA WL
ANTE], HARZEIETE RN A 22 R o TE—E T

P, BT EE NAA RV 2 6-BA TEA I TARRAR
ZEIATH , BOERTFRHEEN 1/2MS + NAA 1 mg- L'+ 6-BA
05mg L' +AC03¢g-L", B RKGLT] 5.34;
B EE NAA FEL i kB2 6-BA TEA FI THUIR=E
O34k, BOE 3R KE M 1/2MS + NAA 0.3 mg* L'+ 6-BA
2mg - L' +ACO03¢g- L, 2Rk 56%.

A3 RRIAM A KT AR SRR E 38 5 506 %k
AbF e B IR 2R MR
NAA 6-BA HRZERL HERZERL HRZEHL B Y (%)
(mg L") (mg -L") (4~) (™) (1)
0.3 0.5 50 169 8 3.38 16
0.3 1.0 50 148 20 2.96 40
0.3 2.0 50 136 28 2.72 56
1.0 0.5 50 267 9 5.34 18
1.0 1.0 50 236 14 4.72 28
1.0 2.0 50 214 21 4.28 42

A

B , B -
A KEERR, B: KEBIK, o HURZERIL 4L

A1 #2ZRABAERLAE
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TR R L, HEFREEARATEAE,
TIRFL, HFR e S R BT, B
H RS NARME &, — MR TC w5 52 09 I =X
PRI A, BFIR RN, $5 T B Y SR A S e
S 2 ARHIFSTE 1 SR X BT K SR
RFFRE R, IR R B A TE AR TR &,
BE& FIIR R B e 4, FhFof R BT, Wk %R
B, (HRAEET AL I Fh -, R R L
W, TR PIEE A B R A
AR AT A B ACRAE — T, BRI
PR T Y, RYER L 8~10 4 A
HE. RN, UYITFRERRE A A6
Ky AR AR N L

R A KR T 7E 22 AL 285 3R P AR R 25
B A AR B HEE B EM. NAA 5 6-BA
AN [ J3E TR Ll X RROTR 2548 5 52 Mot A 9K 25 5
A e BE NAA B IS CECHROIR ZE B AR, L b NAA
1 mg * L'+ 6-BA 0.5 mg + L™ NHUIRZEIE 51 oo 15
Frdk, AT AWFFREE RR A 2wy T, Bk
JE ) 6-BA FIEAHR B 1Y NAA A FIFARARZE 010
BT AR BRI R B, NAA 0.3 mg - L7+
6-BA 2.0 mg - L™ T0@ AR ZE 01k, bRk

S 3Rk :

1] X, 2 e 4 i A B [ M ] AR
FRERFEHOR B L, 2004

[2] #ghite, SR/NSE . 2AERFETRIIE ()] . AR
YR, 1994 (3) : 32-34.

[ 3] BGMR, M. BARTS 2 FhF TR R 1 RE FR0t
LI =M EY 5, 2001, 23 (1) : 105-
108.

(4] BREWE, mh—kL, B . R P21 R 2ER
BRGREREEEE LA (1] . b2, 2002,
29 (3) : 251-254.

5] Sk, skalE, f7F, 4. B2 HURZES 0
FRIBFEALL) | SOl K248, 2000, 21(3):
53-55.

[6] R, mHFk, BRWIAD, 4 . IR ERIm s
Xt B 2 LR ZE R R [ 0] . b e AR B
R, 2003, 23 (5) : 42-44.

[7] ERE, SKRAGEF, b, % ROEE T EH
RIS BHIFAE [T ). 247, 1988, 15(3):
205-208.
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64 M FERIRY) ISSR 43HT

REA, HmE, R, F O, ke
(" REAE AR B R BRI, AREEM 350013;
SRR A ANT R, HER T 354000)

HOE. NIRRT E B OC &, FIF ISSR ARICNT 64 A5 BRI EEAT DNA 38800047, e

161 5%, H 28 159 45, TFHZEH %A 98.8%, 514 UBC841 Wk 64 A li%s i F X 30t .
FIH G285 R AT RIS, FEARL RS 0.568 RS- Al bt 432 3 N 268, JEXHILSAE G R A TR
R WA AP ISSR; R4U; BERAR

RESES: S682.31 SCERARIRED: A XEHS: 2095-5774 (2023 ) 01-0011-07

ISSR Analysis of 64 Blueberry Cultivars

Zhang Lijie', Xie Lixue', Zhang Xiaoyan', LiTao'", Huang Lixin’
( '"Fruit Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China;

> Shaowu Municipal Bureau of Agriculture and Rural Affairs, Nanping, Fujian 354000, China)

Abstract: In order to clarify genetic relationship of different cultivars of blueberry, the inter—simple sequence
repeal ( ISSR ) method was applied to analyze the DNA fingerprinting of 64 blueberry cultivars, and a fingerprints
database was constructed. Nine ISSR primers, with high polymorphisms and good repeatability, were selected from
60 ISSR primers. Total 161 DNA bands were amplified, 159 of which were polymorphic , the average polymorphism
percentage was 98.8%. These varieties could be satisfactorily distinguished by a single ISSR primer UBC841. UPGMA
algorithm showed that 64 cultivars could be clustered into 3 groups using a genetic similarity coefficient threshold of
0.568, and their genetic relationships was evaluated .

Key words: Blueberry; Cultivars; ISSR; DNA fingerprinting; Genetic relationships

W, N4 MRG. BERR, RS AER My oAt LA = AR, AIARACEEE . i TR
( Ericaceae ) #it%)E ( Vaccinium ) F¥). W5EHE At i Rk, R R AR 204k | RS A IbAR S |

Wi 2022-12-01

EUIR: WAHEAmERIBE I AR5 (2020R10280011, 2019R1028-1)

EEEN: * EIRES, 2560 (1969-) , 5, RIBFSEE, FENG/NERF R IR S EFIIT, E-mail: Leetao06@163.com,
SRS (1981-) , 53, WUSBOISEO, Wit, FEMGF/NCREEF SHEFHRDIY, E-mail: zhanglijie0111@163.com
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A BRI ZE Rk B A LB 8, B0k v BT
MEN R, SE R TI R

oA 8 WA KA, R AR
SIME. WEHER NN AR, 15 e AR R
WA AR . AREN IR RRTIX, FIHRE 2 L)
RRIG AR £, BB, 280716, SEAR5E4e
Gitl, 2016 4F, 4R d AR B2 800 hm,
Br= AR 300 hm®, FBESMIERA . T4 M
SEH . AREE SR RS, AU CRERT RS CE
Wi TS CEURT R T Al
R2OCREEET CREET CORRRT R LasfE
5 Bl T B S J RRIRE T AR A B I, R
PRI AR T IR A ) 8 H 228, S4rdbm A
WARRAAN N AT M EE SFERAETIA, 4
SCWEREFPRE P 1 U KA . Rk, TR A
o ) S 5 VT A A W K T T 3 V) A

H DNA 43 F bR i2 71 4= 1 DNA 48 8045 R 7
S T R LS R Al B S O TR AR A A, o
ISSR Fric & —Fi & 57 51 8 2 X (] 314 2 28 4
FhRc, HETC) Z TRy & e e |
fEEIE M 2 R e 2Rty Y S AR
EaE TSR D A e T et
JEHR L IR B A s S
AHIEFE L HT ISSR 43 FFRic kit 64 A1 45 i 1 358
156 241500, FESE DNA $580KIE, N
P s | S K e el A 38 R IR 55 o

E

G

1 MR 5FE*E

1.1 iR Ba# 4

VR 64 D WEREa AP (R 1) , HAEg s A
Ff12 4, JbmEg AR Rl 34 A4S, R FR 3 A,
SR A AN 114>, BB\ 3 /SRR ok B L SE R0l
ABRA T, BOLHAE I
1.2 &M 5 DNA $12E

% H TIANGEN #8 9 55 R 2 DNA 48 BGR50) &
PEATHE AR DNA 421, SR FBRAEWEEE M i vk Al
L HMIEOGEE T E DNA B A . 2ok

DNA R % 25 ng + pL™', BT 20 °C vk
1.3 % ISSR Rk R HE T

ISSR-PCR J I & % H 2.0 nL DNA £ 4z
2.5 wL10 x Ex Taq Buffer, 2.5 pL dNTP, 2.0 plL
10 pmol * L™ 5[4, 2.0 wL. 25 mmol + L™ MgCl, . 0.3 L.
5 U+ pL ' Taq DNA polymerae il 13.7 uL ddH,0 21
B, MRFN 25 L, ISSR 5 I¥FE5 5% & K6
& H V. K 2% UBC Primer Set#9 ( University of British
Columbia Biotechnology, UBC) , Z4LA T /¥ T
(B B RAFA

SN R P 94 °C i AZ P 5 min, 94 °C A% P
45s, 55°CiE k 45s, 72°CHEMf 90s, FH 35 M1
Wy HJGTE 72°CHEH 10 min; 4°CPRAF. PCR W
E Techne PCR X L #E47, HLUKA IR H] 6% 221
KRNI, HIKZZ0PCH 1 x TBE, 150V
FEHLUK 4h, FLUKEE ARG
1.4 ISSR 5| ¥9THE R =1 & MRS ST

FH 60 Z5BERLG 1 PIXHEE—0 DNA FEGLFE iR
() S NEAAR R M) B AR P A T 1S, DASRE S 1),
ST IR A0 ST . 2 i IeE MR
L RITA R SREAAA TRA A o ARE FELTK R
AT, KBRS — Sl — A TR
ite LA M REERE A <17 AR “0”
AL SE s FH NTSYS-PC 2.0 B AFE 7SR50 T .

2 BERE5HM

2.1 &7t ISSR 3| ik

VEPRIE B0 5 | 02 HE DNA 5 S0 i) e dt
HEZ—., AT 60 ZLBEHLE Y e 9 4
WL 2R . ERMELEIY. 9 4 ISSR 5]
Prxf 64 A~ SRR IS R 0L FR 2, LR SRl
161 %%, HP 2B 159 4, FHEZEH R
ik 98.8% o £55 |'H HER SHTEAE 5~25 SR 211
2.2 64 MNEERMIBLEILHEE

5149 UBC841 ] LK 64 3tk klog 41X 43
Tk (K1), T 64 NEREM R DNA $84r
KIE (%£3) .
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551 REARF: 64 NIEFESRAP Y ISSR 447
k1 64 NEH AR
el e T et el A2 e S
1 R A 33 WLk B[ =N
2 = AL 34 W77 =N
3 el iR 35 PN B[ =7N
4 wEAN YR 36 W4 B[ =N
5 L e AR 37 e B =N
6 Toiég AR 38 I B[ =N
7 AR HallR 39 (Y B[ =0N
8 ER I iR 40 i S B =N
9 TR it R 41 s B[ =0N
10 BT A 42 BEYE R B | =10N
11 s R 43 21| B[ =10\
12 HJRIR A 44 XLt B A=7N
13 LI s Pl [REI=N 45 y(EkSS B[ =N
14 PN m A 46 Hreie B[ =7N
15 22 TN 47 A% B[ =0N
16 JER F A 48 Wrif gz B[ =N
17 TR A 49 e} B[ =N
18 M3 F A 50 TR B =N
19 PHOLE A 51 KT B[ =N
20 A119 TN 52 IR JtE A
21 R [N 53 H B A=7N
22 THREA F R A 54 N B[ =0N
23 T [N 55 B AR B A=7N
24 e B[ =0\ 56 Je /R #R B[ A=0N
25 i) B[ =N 57 fA5aF] B =N
26 bl Ty B[ =0N 58 B B[ =0N
27 NE B =N 59 Wt v N
28 BOR A B[ =N 60 Ze YN
29 AP S| B =7N 61 FH LN
30 B B[ =0N 62 Jek 2 SN
31 Y INE B[ A=N 63 (@) SEETN
32 EoEn B =7 N 64 Jukk RN
k2 ATEERAEE SIS ISSR 540 &I 3425
519 FF3 (510 3") et aR EZN Xz EZNE
UBC807 AGAGAGAGAGAGAGAGT 13 13 100
UBC810 GAGAGAGAGAGAGAGAT 17 17 100
UBC825 ACACACACACACACACT 21 21 100
UBC827 ACACACACACACACACG 5 5 100
UBC840 GAGAGAGAGAGAGAGAGTT 25 25 100
UBC841 GAGAGAGAGAGAGAGAYC 19 19 100
UBC847 CACACACACACACACARC 17 16 94.1
UBC856 ACACACACACACACACGTA 23 22 95.7
UBC881 GGGTGGGGTGGGGTG 21 21 100
Bt 161 159 -
S 17.9 17.7 98.8
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B 1 UBCS841 5145 64 A 15% DNA # ISSR 3¢ H

EHE e

A8 ISSR 35 35 & B 3%

L SR LD

%

\

%3 64 ANBE®
G’ 514 UBC841 i 54 UBC841
1 1100111001010001000 33 0001110100111100000
2 1100111011100001000 34 1110110100001110000
3 0111111111100001000 35 0111010111011100100
4 1100000011100000101 36 1101001010001000000
5 1100011101100001001 37 1001111110101000000
6 1010010111000011011 38 1100000011111110010
7 1101010111100000101 39 1110101010001010000
8 1100011101000010011 40 1111101000000000000
9 1111011111100001101 41 1101000111110100010
10 1111011111000001011 42 1111011110111000001
11 1000110010000000111 43 1111111100001110000
12 1101100000101100000 44 0111000100111110001
13 0001000100100110100 45 1111010100111100001
14 1101110101101000110 46 1101000000111110000
15 1111100000110110110 47 1101010110101110110
16 1111100100111000000 48 1101101110011010010
17 1111101001111110010 49 1000111101111111111
18 1111110001101000000 50 1111011011111010110
19 0111100010000100110 51 1111111110111111100
20 1111001111001001111 52 1110111011111000100
21 1111001011110100011 53 1101101111111111110
22 1110001010001100011 54 1111011011111110110
23 1111110100001000001 55 1010100111111011110
24 0001000100001110010 56 0111011101111010001
25 1011100101111100001 57 1111010011110011111
26 1111111111111000001 58 1111100000110000001
27 1111001111001000001 59 1111011001100101101
28 1111101111111000001 60 1111000100000000110
29 1111111110001000001 61 0111011111111010011
30 0000001110011101001 62 1011110001010000000
31 1111000110001000110 63 0100111001010101000
32 0000011100011001001 64 1100110001000100010
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2.3 64 NEERMABEES T

FETISSR M4 845K, R UPGMA L 31T
FRRLRBO TR, LT 64 D HEHREM
MERISHPIRIE (1 2) o TEAHTLZR %L 0.568 /KT,
Aok 3AARARREE, S T JERET 134 5AP, bR
TR SRR A, HA 11 AR S iR
Bpo A5 RIAET 46 NMLFN, A& T4 RZH00
mA L BBNERE, FEAHL R B 0.58 KTz Al it
W2, Aoy a4 (F4), 1M 04H
WIS SR, H g CEE L 4
6 MR R ANIE AR, CERAEE) (8RR 4B

AR AL AR, 2R MRS 52
AT 20 A dn i, Horf SRR CEITRS
SFSAaRMONR AR, CEOREET  CRREE

G5 AR AERE; 5B 3 MRA S 8
T R S| 59 S| & I 4 R I O ST = 9N
WAL, R B IR CHBRAFIRAR A
S ACEI N RE ARl 25 4 DAL E 3 A A,
Horp Hrdiso REBEAERE,  OKFET R
At A ERE . S MR T 5A-EAD, B
N RAERESS, HAY 4 A hdbm A EE

r T T
on
Cosfficient

B2 64 NEFERATG R ERIKE

3 it

31 4N EESRMHEREXRESN
22 KW B FR B) FE AN LI IR b XE DL X 4
DNA 43 Fhric B R 76 W 8 i A 28 e R 2 &R

SR ERA AT, R RREE, XA
SSR'"?' . RAPD ' | ISSR '™ 1 SRAP P ZgRid
TR FEAT AL ZHRENE . SR80 200 B LA I i b 4

TERTTE o
ARPFERIARERY], RAREER . PR
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REAT MR — 20, DI AE SR ) R O R
GRS (AR B R R R
SEXF 93 AN WEREFI TR IR UEAT SSR A FhRic bt
BRTEBAEAL R R 0.70 40, bR, RIR
WA R R —J; (B RABIG A EAL S A
T 1 DA B NI R 2 R, 1 B SR B 5 %
B IGRAOR FIEAREHER IR G R, X
A RE R R AR AR B 1 K 200 s R R 2 L
AN SR B RO 2 s AR 3R
3.2 % DNA g EiE e

AT, S ZRRR e 0B, s
BB Ak A NI AL AL PRk AL
THRE . BT T AR R AR, A
W RHR SR DT TSR, AR IS LT L
ISSR ARic g # 17 4> 5 Fl i) DNA $8 8CEIE A1,
Mg U EsE YT ARERE 0 45 LL EST-SSR T
T HSCWIIE, ik, JFREEERET R DNA F84L
Vel i o A B T R ] A 0 o R TR A L A 44
/e 8

AHEFER AT ISSR AR AU ZE 5 T RAPD
AFLP (4 KB 43 1 5 2, H 2 25 5 Ik RAPD,
AFLP, SSR F&, ZA&M & B &KW 98.8%.
— PSR ISSR HiAR 5 SCAR FRicE AL 5
B2 ST IR, JFRFES 1Y SCAR FRid,
PR TR . AR MU IE R DNA $8 8081, k%
s S A A ST IR S5 o

& o

&

S 3
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Effects of Different Plant Growth Regulators on Plant Type Control of Hybrid Cymbidium
‘Shuangyi Jinlong’

Lin Rongyan, Lin Bing, Kong Lan, Wu Jianshe, Zhong Huaiqin*
( Crop Research Institute, Fujian Academy of Agricultural Sciences / Fujian Engineering Research Center for Characteristic

Floriculture, Fuzhou, Fujian 350013, China )

Abstract: In order to explore the effects of paclobutrazol ( PPs3; ), uniconazole ( S3307 ), chlormequat chloride ( CCC. ),
and daminozide (B9 ) on plant type control of hybrid Cymbidium, ‘Shuangyi Jinlong” was used as material to
analyze the plant height, plant width, leaf length, leaf width, new bud height and width after spraying different
concentrations of paclobutrazol, uniconazole, chlormequat chloride, and daminozide. The results showed that
four kinds of plant growth regulators were able to control plant type of hybrid Cymbidium from the overall effect of

plant type control. The best effects were obtained by uniconazole, and the order of other plant growth regulators was
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paclobutrazol, chlormequat chloride and daminozide. In particular, spraying 200 mg * L™ uniconazole and 800

mg + L' paclobutrazol could obtain the most significant effect. The results of this study provided scientific basis for

further research on plant type control of hybrid Cymbidium ‘Shuangyi Jinlong” .
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Analysis of Abnormal Climate Effect on Flowering and Fruiting of Chinese

Olive in Fuzhou Area in 2022
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Abstract: Meteorological data from April to September in 2022 were collected in four national meteorological
observation stations of Fuzhou, Minhou, Yongtai and Minqing, two main climatic factors of temperature, and
precipitation and sunshine were analyzed and abnormal climate effect on the flowering, young fruit and fruit expansion
stages of Chinese olive in Fuzhou area were studied. The results showed that the low temperature from April to June
resulted in the prolongation of flowering stage. From May to June, continuous precipitation and lack of sunshine were
not conducive to the pollination and fruit development but conducive to the diseases, so the number of deformed and
diseased fruits increased. From July to September, high temperature and drought caused severe burn of fruit, which
affected the yield and quality.
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B A AR TERF 92

wes, &
CHAEE E T TERBE I Lo, ARAEIETT 361000)

8 E: REZEEMTS R E AR L, Gl R R IR HOR IR LR B B A M — i U A R Y 1
AW Co T bk, SRR, Co T bR AT B EL W A R R 3K 69.01%; I WLEE C6 B bR 1Y 25 2 R IR 2
4 16S rRNA JF 843 H7, #2045 C6 Bk W HURMRAFEE (Delfiiasp. ) 5 #F— LRI FRBLIAR . A
WL R GA VR . KRR IENILG pH (H . BEIRIREE . PHBRHEE RN A . Na® VRN Mg VR I A5 R X
CO6 TR AE KM SZ M, Z5 A WIR, C6 TR R el T 5 35 2 (R B 9 SRR R R 75 mL. RUUR by 6 R i

TR A ARV BE 200 mg - L7, W1 ER pH {H 8.5, RIRIEME 25°C, R 15%. Na"WREE20g- 17",

Mg™ VR JE 100 mg « Lo ASHIFFE 25 5 0 ) F A 0 o 5 il 1 % - SRR A7 D 2 0 18 52 4R I BB AR Ol

KR RLEME MR BURTRERRRTER; AERRE

HEES: S4824 SCERARIAEG: A MEHS: 2095-5774 (2023 ) 01-0030-07

Isolation, Identification and Growth Characteristics of a Glufosinate

Ammonium-degrading Bacterial Strain

Lin Jingou, Lin Rong

( Xiamen Environmental Monitoring Central Station, Xiamen, Fujian 361000, China )

Abstract: The microbial strain C6 growing with glyphosate as the only carbon source was obtained from soil of
banana orchard contaminated by glyphosate through enrichment culture technology. The results showed that the
degradation rate of glyphosate by strain C6 reached 69.01%. Combined with the morphological characteristics of strain
C6 and 16SrRNA sequence analysis, strain C6 was preliminarily identified as Delfiia sp. The effects of medium
volume, nitrogen source, initial concentration of glyphosate, initial pH value of medium, culture temperature,

inoculation amount of bacterial suspension, sodium and magnesium ion concentration on the growth of strain C6 were
further discussed. The results showed that the optimum growth conditions were 75 mL. medium, ammonium nitrate

as nitrogen source, 200 mg * L™ as initial concentration of glyphosate, medium at pH 8.5, temperature at 25 °C.,

s HEA: 2023-01-20

ELUH: WmEaW e mH (2022R012)

BRI a8 (1969-) , B, Mg TR, EENFKIAEE, KM LIRSS RO R FR I TAE, E-mail: 1jg5034327
@126.com
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15% bacterial suspension for inoculation, 20 g * L ™' sodium ion, and 100 mg * L. ' magnesium ion. The results

provide a theoretical basis for the in situ bioremediation of the soil contaminated by glyphosate using microorganism.

Key words: Glyphosate; Degrading bacteria; Delftia sp. Strain; Growth characteristics
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BRI ONAREE . RS BRG], AR
SRR SRRSO L B s,
HHEABGRAKETE, BEAT5 KB E— e ®
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AP INRE S JBiE T 45 37 M0 O3 o BB IR R AR TR R . LB
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300 mg + ml™, FEAHIE] AR IR AAF TR IR 3 AN
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TR 7R W BN IR N A DR R R A R
SERR b, A3 IIAE 30°CHI 37°C A AL R FEA¢ b e TR
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PR AL R B AR S SR B b il s BRI, T
WRGREFF R RFE 3 d )5, DL 10% 352 5 w3 2
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PR VAN NI 2 I e TRT AR 1 R A B s ot VS VR
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/ Cox100%, it C, MHELEL R AL, C N
AR BRI AR R T Pl IR R B
1.4 EERBREMRERNESE S FEE

SR FH P M U AT 100 07 32 I P B R e R AR
FEAEAEFRAE T 30 CHEFR 12~48 ho SR (H L
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KUF9I7E NBCI 4 PE#E4T BLAST [R5 L XT3
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HRGLFM
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Delftia sp. strain SIRB MN013400.1

Delftia lacustris strain TR19T2 KF737157.1
Delftia sp. 558.13 KC160658.1

Dalftia tsuruhatensis strain BN-HIKY1 HOT31448.1
Delftia tsurvhatensis strain BA-53 EUB5T415.1
Dalftia sp. AMS ELI252483.1

Delftia sp. T-38 KP207610.1

Delftia tsurvhatensis strain D9 MT374262.1
Dalftia tsurwhatensis strain FAS MT271888.1
Delftia lacustris strain NC48 MT289010.1
Delftia [acustris strain NG12 MT266822.1

Delftia lacustris strain NC15 MT266833.1
Dalftia lacustris straln MC16 MT266832.1
Delftia tsuruhatensis sirain OsEnb HZB H16 MNBE8405.1
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Study on Technical Efficiency of Rain—shelter Cultivation of Kyoho Grape in Fujian Province

Song Fang', Xu Xuerong”
(" Concord University College, Fujian Normal University, Fuzhou, Fujian 350108, China;

? College of Economics and Management, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China )

Abstract: Under the important development background of current agricultural green production, based on the
micro—survey data of 314 growers of Kyoho grape cultivated in rain—sheltered facilities in Fujian Province, the
BCC-DEA model with variable returns to scale was used to measure the technical efficiency level of growers, and
descriptive statistical analysis was carried out according to different production scales. The results showed that the
overall technical efficiency level of growers was high, and moderate scale operation helped growers improve their
technical efficiency. However, with the increase of operation scale, the difficulty of factor allocation and the increase
of moral hazard of employees would cause certain efficiency loss to growers. In the actual production, growers should
choose the appropriate operation scale according to their own factor endowments, and should not blindly expand
operation scale.

Key words: Green production; Kyoho grape; Rain shelter facility cultivation; DEA; Technical efficiency
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HFRAUE S5 5%, Wit AR, BE LA CK (24 100 kg - 667 m™) . BRI (A&
JIEE 100 kg + 667 m™ + HHEFHLH] 100 kg - 667 m™, HANE 100 kg + 667 m™ + +HEHFEF] 200 kg + 667 m™,
HANE 100 kg + 667 m™ + HIEJHFIF] 300 kg - 667 m™) 25 4 NEFE, S8R FEXT AR Pt K ek
MR . S5 RRY]: il E RS, R pH (E . SSHMEES | SSH EBE SR A RS A R
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Effects of Different Dosages of Soil Conditioner on Cauliflower Yield and Soil Physical and

Chemical Properties

Kong Xiaofen

( Shanghang Agriculture Science and Education Station, Shanghang, Fujian 364200, China )

Abstract: The aim of this paper is to explore effects of suitable dosage of soil conditioners on yield changes of
vegetables and soil improvement so as to provide guidance and references for reasonable application of soil conditioners.
In this paper, conventional fertilization was used as control (CK, 100 kg * 667 m™ compound fertilizer ) ,
and blending fertilization was used as treatments in which there were three treatments ( 100 kg * 667 m™
compound fertilizer+100 kg * 667 m™ soil conditioner, 100 kg * 667 m™ compound fertilizer+200 kg *+ 667 m™
soil conditioner, 100 kg *+ 667 m™ compound fertilizer+300 kg * 667 m™ soil conditioner ) . Effects of different

treatments on cauliflower yield and soil improvement were analyzed. The results showed that application of soil

conditioner could improve soil pH value and effective content of exchangeable calcium, exchangeable magnesium and
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other nutrients and then improve soil physical and chemical properties. Application of 100-200 kg soil conditioner per

667 m” could improve cauliflower yield and economic benefit while application of 300 kg soil conditioner per

667 m® could decreased them. Based on comprehensive comparison, application of 100 kg soil conditioner

per 667 m” was suitable with yield of 1 546.1 kg per 667 m’. The yield was increased by 82.1 kg per 667 m” and the

economic benefit was increased by 146.3 yuan per 667 m”. Soil conditioner could not only improve soil physical and

chemical properties but also increase cauliflower yield and economic benefit, so its dosage could be used reference

dosage for further promotion in local areas.

Key words: Soil conditioner; Different dosages; Cauliflower yield; Soil physical and chemical properties
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Effect of Modified MS Medium without Ammonium Nitrate on Rapid Propagation of Potato

Tissue Culture Seedlings

Liu Lifang, Zou Xue, Ding Fan, Yu-Han Kaizong, Chen Nianwei, Rao Liping

( Mianyang Academy of Agricultural Sciences, Mianyang, Sichuan 621023, China )

Abstract: In the production of rapid propagation of potato tissue culture seedlings, there is an urgent need to find
a good alternative to ammonium nitrate due to the controlled use of ammonium nitrate. In this study, two potato
varieties were used as materials to study the effects of different modified MS formulas in which (NH,),SO, and KNO,
were used as substitute to NH,;NO; on growth of potato tissue culture seedlings. The results showed that fresh weight
of stem, leaf and root of seedlings significantly decreased in MS medium with (NH,),SO, as substitute to NH,;NO5;
seedlings showed yellow leaves and dwarf plant in MS medium with KNO; as substitute to NH,NO5; seedlings grew
up regularly in MS medium with (NH,),S0, and KNO; as substitute to NH,NO,. It is a suitable plan that 1.36 g+ L"'(NH,),S0,
and 1.04~2.08 g + L™ KNO, were used as substitute to NH,NO.

Key words: Ammonium sulfate; Potassium nitrate; Ammonium nitrate; Potato; Rapid propagation; MS medium
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 OE. IR FR - E R, DHREA TGS AT EE, AT AR BT R T H &R
PRSI RIS . G5 RRI, ZE MR 1 A R N EFTER, RS AR K, (R AT LR
FAATIR MG R 5 S T SRR A SR AERE,  Eo R B A R 15 667 m” P45 279.7 kg, 34
2797 8, LRGRGGRLEIAYE N 6 700 TTLL I
KGR FER 1IN SRS KR 2GR
HRESES: S682.31 SCERARIRED: A XEHRS: 2095-5774 (2023) 01-0054-04

Experiment of Stereoscopic Ecological Cultivation Mode of Passion Fruit and Bamboo

Fungus at Greenhouse

Xiao Lanzhi

( Jiangle County Economic Crop Center, Jiangle, Fujian 353300, China )

Abstract: In order to explore stereoscopic ecological cultivation mode of fruit and fungus and then improve
comprehensive economic benefits of their production, experiment of stereoscopic ecological cultivation mode of
passion fruit and bamboo fungus was conducted in Jiangle County, Sanming City. The results showed that there was
little effect on fruit quality when bamboo fungus was interplanted at passion fruit greenhouse. Cultivation substrate
after bamboo fungus was harvested could be used as fertilizer for planting passion fruit. When cultivation substrate was
used as fertilizer, yield, income and comprehensive benefits were increased by 279.7 kg, 2 797 yuan and 6 700
yuan per 667 m* compared with conventional cultivation.

Key words: Passion fruit; Bamboo fungus; Stereoscopic cultivation; Greenhouse; Benefits
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REDEKS: S666.1 SCERARIRED: A XEHS: 2095-5774 (2023 ) 01-0058-04

Investigation and Analysis of Fruit Sunburn Occurrence Rate of Ponkan

at Different Altitudes in Yongchun County

Zhang Yuping

( Tianma Citrus Farm, Yongchun, Fujian 362601, China )

Abstract: Trees of one ponkan cultivar at the same slope and at different altitudes at six ponkan orchards in
Yongchun County were used as research objects to analyze status of fruit sunburn occurrence at high temperature. The
results showed that there was significantly negative correlation between altitude and factors including fruit surface
temperature, fruit sunburn rate and degree. It meant that fruit surface temperature, fruit sunburn rate and degree
decreased with the increase of altitude. Fruit sunburn rate and sunburn degree had significantly negative correlation
with fruit surface temperature while there was no significant difference on correlation hetween light intensity and fruit
sunburn rate and sunburn degree. Fruit surface temperature was the important factor affecting fruit sunburn of ponkan.
High fruit surface temperature could result in high fruit sunburn rate. Fruit sunburn rate was mainly influenced by
changes of fruit surface temperature at different altitudes.

Key words: Ponkan; Altitude; Fruit surface temperature; Fruit sunburn
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7 M ( Citrus reticulata Blanco cv. Ponkan )
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8 OE: O TR RCE W IEX AR ISR SRR, DL SRR BUEIIE . CBREET AU AR
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YIIE 5 kg, WEAE 20% F D, ABIAEINGE ™ . SR EAERCR .

KGR BUEWIIL: NG, AL wigsl; RCRHr

RESES: S666 SHERFRIZAD: A MXEHS: 2095-5774 (2023 ) 01-0062-04

Efficiency Analysis of Application of Microbial Fertilizer on Citrus

Deng Yingqiu

( Xinkou Town Rural Vitalization Comprehensive Service Center of Sanming City, Sanming, Fujian 365000, China )

Abstract: In order to verify efficiency of chemical fertilizer amount reduction and fertilizer efficiency increase,

experiment on application of ‘Kesirun’ microbial fertilizer and ‘Sengeng’ organic fertilizer on early—maturity
citrus was conducted. The results showed that Yield and economic benefits reached the best when K1 treatment ( 300
kg Organic fertilizer+25 kg Compound fertilizer 1 and 25 kg Compound fertilizer I +5 kg microbial fertilizer ) per 667
m” citrus orchard could obtain the highest yield and best economic benefits. K2 treatment ( 300 kg Organic fertilizer+20
kg Compound fertilizer I and 20 kg Compound fertilizer Il +5 kg microbial fertilizer ) could obtain the second yield
and economic benefits. Compared with CK ( Conventional fertilization, 300 kg Organic fertilizer+25 kg Compound
fertilizer 1 and 25 kg Compound fertilizer Il ) , K1 and K2 treatments could obtain larger vertical and horizontal

diameter of the fruit, fruit number per plant and higher soluble solids content. Efficiency was lowest when K3 ( 300

Wi BEHE: 2022-12-21
BEEWH: WIEET AR R v & 45 H
EEE A BNk (1973-) , B, KL, FENBZFEDEARMET TE, E-mail: ckd88@sina.com
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kg Organic fertilizer+17.5 kg Compound fertilizer I and 17.5 kg Compound fertilizer Il +5 kg microbial fertilizer )

treatment was applied. Output value was highest and prohibit was highest without fertilizer cost when K1 treatment was

applied. Comprehensively considering yield, economic benefits and reduction of chemical fertilizer, it was suggested

that application of 5 kg ‘Kesirun’ microbial fertilizer based on conventional fertilization could reduce chemical

fertilizer amount by 20% and increase yield and efficiency but reduce fertilizer amount.

Key words: Microbial fertilizer; Citrus; Chemical fertilizer; Chemical fertilizer reduction and fertilizer efficiency

increase; Efficiency analysis
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Key High Quality and High Efficiency Bagged Cultivation Techniques of Black Fungi

Guo Meirong

( Yangzhong Town Comprehensive Service Center of Economic Development, Youxi, Fujian 365104, China )

Abstract: The paper aimed to improve yield and quality of black fungi and realize production with improved quality
and efficiency. Based on growth habit of black fungi and climatic features and production practice of Youxi County,
the paper discussed technical links, including variety selection, establishment of culture room, manufacture of
cultivation bag, management of mycelia growth, establishment of fruiting field, sterilization and inoculation,
fielding planting, water management, harvest in time, clean drying and disease and pest control. The paper also
summarized a set of key high quality and high efficiency bagged cultivation techniques of black fungi.

Key words: Black fungi; Bagged cultivation; Integrated technology
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Current Situation and Development Countermeasures of Tropical

Flower Industry in Hainan Province

Luo Yuanhua', Yang Guangsui’, Lu Shunjiao’, Wu Jianshe'
(' Crop Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China;

2 Tropical Crops Genetic Resources Institute, CATAS, Danzhou, Hainan 571737, China )

Abstract: Improvement of tropical flower industry plays an important role in optimizing economic structure and
transforming development mode in Hainan Province. In recent years, tropical flower production scale in Hainan is
steadily expanding and has gradually developed into a national specialty tropical flower production base. In order to
further systematically grasp the development status and existing problems of tropical flower industry in Hainan,
literature consulting and field survey on the scale, company profile and market situation of tropical flower industry
in Hainan Province were conducted. This paper put forward corresponding countermeasures from aspects of
strengthening scientific research, increasing investment in breeding, optimizing the industrial layout, improving
market circulation system, and constructing tourism system of flower.

Key words: Hainan Province; Tropical flower; Indusiry; Current situation; Countermeasure
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Status and Development Strategy of Edible Fungi Industry in Zhangzhou City
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Abstract: Zhangzhou City is a region where there were a well-developed edible fungi industrial agglomeration in

Fujian Province, with a full range of upsiream and downstream firms and good potential with cross—strait and even

national and international cooperation, and is known as the “Canned Mushroom Capital of the world” . In accordance

with the development concept of ‘Accelerating development, transformation and upgrading’ , we should continue to

develop the edible fungi industry and promote the development of rural vitalization with characteristic agriculture. In this

paper, aiming at the status of edible fungi industry in Zhangzhou City, the development strategies were put forward.

Key words: Edible Fungi; Zhangzhou City; Industrial agglomeration; Specialization; New model
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