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ETEY) & S FOHR L S R AR T O I . S5 5RSRI . (kb Jy e R BUR S0 AEARMORIEAG T AR e A,
AR . A, Hrh, REBIOEREREL, A HUOERABIERMBHRRY, X8 4 SRS
RATR DA AR 2HIRA Shannon-Weaver #5822 FMaK, Wl - Z[A, HEERE

RERIA). YA PPTUSRUR; AHDCHEMT, ZRRMEST RIUER

Analysis and evaluation of fruit traits in pineapple germplasm
resources based on correlation analysis and coefficient of variation

method

Su Zengqgiang Yao Leiye Hu Xiaozhong Pan Sheng Qin Jinzhuan
Jing Fulin Zhang Mangqi
Guangdong Agricultural Reclamation Institute of Tropical Crops Science Guangdong Agricultural Reclamation Academy of

Tropical Agricultural Co.,Ltd.

Abstract: In order to gain a deeper understanding of the characteristics of fruit traits in evaluating pineapple germplasm resources,

and to provide theoretical basis and reference for the research and development of pineapple germplasm resources. Using

YEZ R 73t (1992—), 5, WILBEE: BEIrmE: s ED AR R 58 E-mail: zjnkkys@163.com

pineapple germplasm resources as samples, the coefficient of variation method and correlation analysis were used to analyze and
evaluate fruit traits such as single fruit weight, fruit transverse diameter, fruit longitudinal diameter, fruit shape index, soluble
solid content in fruit flesh, and sugar acid ratio. The results showed that a total of types of variation were detected in
descriptive traits of local pineapple germplasm fruits, with an average of . types of variation. Among them, there are types of
fruit color variation with the highest number; Next is the ripening period of flesh color and texture, both of which are ; The
frequency distribution of variation types for each trait is different. The Shannon Weaver index of each trait also varies greatly,

ranging from . to ., with a mean of ..

Keyword: Pineapple; Germplasm; Correlation analysis; Diversity analysis; Fruit traits
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# %5 [Ananas comosus (L.) Merr. ]J& T RABIRELE 2 F L B 2 A, JEr=TrEM,
RERE KPR RZ —. WERFEGEAHERAE, AAZHEERS®E S, ), #Eqit,
S EBE MR %2 RERLMEE (MELE) , ZRFCRE 248, ERFRMANET R
S OBEM, D o WP — P EGZ TREFES KR, TFEEE IR RS LTS
R (EH:, 2013) o [Fk, FFEGFFOE MR IR SR RAE N, RIERFAE, AEMEARNE
PRERULRL ARG . RN EE MR M T, RS e PMIEE. TER, REA L
FHFFALAL 2 I A1 5 338 35 3 R Sk AT R N, T3 AT BT I AR, T 3 140 B R A, 7
3O\ T3 R T 3 AT 94 SR SN E e SR S A S e R RO U R S R o 9 B R SRR A RE SR
AP TE SR 5 TH . PITE R R R B FE RS bE,. MRS EUAPERIL. &5, RNGERSTE. 0
JRRRAY R R S AMERIREFE RN TR, R, RIRKN. RIRRES, XMk
RV P T S R EEAKYE . RS O X Mg ERENRE. T 20, Rt
BRI PR, KUK EE SR ST R EAT R IR AV, S5 R REH Bilg SR s A T8 ' mFl, &
FiST DUEESF, 2&—/MERMEER MM KEGME O RHIERD ST ERN EE Ry A
HAPERIEATIPAN L, 45 R IR, Pattawia. X%, THIRE. FIEE NS ERIER; ™
W% O XF NS SRR I AR IR R AT VA RS . AT R R AT VA I T A AT LR AT, SRR
HF B 4938 50 110 SRS S TR A o SR AN D BT 90 38 68 AS [ 5t e o 80 SR s ) R 8 B — R EAT A SRV,
K SRR AR S oy B O A AR R S RV MR A A A R R R S B LR
oy R B AT E M, DALGEROAS [F) B R o ) () 22 S AR i (R4, D) o B O XF AN
B ESSY KAFEREAT b, 2R TS O XA aoph i 2 I 4E A R 7y ) & =T TV AT,
MRS O X33 RSB J R A 03047 TWFFC, (B RIS o 2 B R U R SR A T T
WU Ll Ase b, ARG A S 40 A R AR 55 28 500 ot 3 98 0 P o B SR SR AT A0 AT VAR,
R BRI R 5T RIRES % .

L. MRS

L1 RepR 5 REREE

AR AR B0t I i i 28 b o SR B (AL T AR TR T R (XD ORATF FA) 473 93 25 o

JRBEIR,  SRIFRIFR R 4 FR LR o

Wi 5-FH1T, S (NV/T2813-2015 Bt /E YR BRI A MG ) (RLENE <5, 2015) f£
BRI R SE SR H LI ER 15 >R SEAHT [0 236 = OREF kA7, HEAT 25 S RSCIEIRIR bR R UL 2R
A . Forb 9 MR TN A B ISR 223k, FRx & R BERIRE, & 2.

® WA NHMERER

=
e WES  MEARK = WS MR AR
1 ZKOl  ZL%J4%  Hongxiang Anana 24 ZK24 HR95 Tainong 9
2 ZK02 5% Shenwan Anana 25 ZK25 HBk115 Tainong 11
3 ZK03  jlERPF  Shanweikayin 26 ZK26 HAKRI135 Tainong 13
4  ZK04  /NEHFHT  Shousiboluo 27 ZK27 HR165 Tainong 16
5 ZKO05  ZLTiEHE  Hongdingbali 28 ZK28 HKR17T5 Tainong 17
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ZK06  HRZjE%  Heipiboluo 29 ZK29 HK 185 Tainong 18

ZK08  MEER Fujian Cayenne 31 ZK31 HR20%5 Tainong 20

6
7 ZK07  AHLR[  Zhanjiang Cayenne 30 ZK30 HAfR19 5 Tainong 19
8
9 ZK09 JPEREA  Guangxikayi 32 ZK32 HBR21E Tainong 21

10 ZK10  EE-REKE  Hawaiian Cayenne 33 ZK33 HfR225 Tainong 22

xR RS
11 ZKI11 gjﬁﬂ& Sarawak Ananas 34 ZK34 G235 Tainong 23
12 ZK12  ZEE-REFE  Thailand Cayenne 35 ZK35 236 W& Pineapple 236
13 7ZK13 Tk Smooth Cayenne 36  ZK36 136 3% Pineapple 136
14 ZK14 &k Taiwan Cayenne 37 ZK37 4 Hongboluo
15 ZK15 Mk Australia Cayenne 38 ZK38 ZLRJHY Hongguoboluo
. Malaysi
16 ZK16 =k Yunan Cayenne 39 ZK39  LRPEILEE RE
Ananas
17 ZK17  FWREFE  fengshou Cayenne 40 ZK40 HiE15 XihuaNO.1
18 ZKI8  #EiE%  MD-2 41  ZK41 B Yuecuiboluo
19 ZK19 g JHl  Hainan Cayenne 42 Z7ZK42 Hikl5 ZK NO.1
20 ZK20 A+ 85  Zhanjiang NO.8 43 7ZK43 BIRES Zhenzhuboluo
21  ZK21 HIFH%  Queen Ananas 44 7ZK44 TJFE1 5 Kaitai 1
22 ZK22 £ 45  Tainong 4. 45 7ZK45 AHhEH Zhanjiangbali
ISP Philippi
23 ZK23 &K6E  Tainong6 46  ZK46 FEEER HIPPIES
Ananas

RScgE RS, IR A ATORN {845 S FUiEbs <R BIRFERREETE . 7 R°F. DV2T JsAa i
ESRSLRAE . Y. TEFKEE. RIVEMEEEY) . SRR E . ST AN SR 2, 6- S A
(GB/T6195-1986 /K& . EZE4EER C HEMEIR) . 3, 5- I AKMERIL L (NY/T 2742-2015 7KH
S S TR ) BB VRN EgEE R C SR WA S BN RS .

L. 2 5t #r

KH Excel Ml SPSS24.0 @HATHUIEMEI ., ZHEMEREUTE A E R BEW T, MR TER ISR
RN A5, BeEtRBaN 10 %, 1 2k <x-20, 10 & =x+20, FAFLEME 0.50,
o AtEZE . RIMEIRZAEMELL Shannon-Weaver (N ) EHE5HE, B I =- 2P iln (P i), P i
FRIZMIREE i ARAIF RO BT 5 BB otk GRAAAE 2, 2015)

®2 HER 9 MER R E

PEIR HIANKME Assignment of each type
Character 1 2 3 4 3 3 7

AR i [E 1 [ 7E SREE REEEE R HEE Y
B g et e i i Cog i) e
RIA 5 At il 5? | e
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KR 7% IR T il il
ot KN KX h 4N
LA T EZ h b
HEgE
A =HTF /g H TLH NH + A J\H JLH
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2. GREM

2. 1 R ER

w1 Fs, 46 Gy S AR SRR 9 MR MERILA I 55 MR FIRA, PR R KA
3.7 A H, BuRFETRBUEL, N 74 HICHRRABEMEMRAS, B8 4 4 SR
(A SRR R AT ANE o SR Shannon—Weaver #E¥i2E Rk, JEEE 0.324-1.660 2|,
BEIEE] 1. 107, BRNRBEHIE, BN B, 200 A0 2 R 5T 1 B Se i id toR A 2k Al
£E.

SRELANHIR . RSLTARI 7 NRAY, DR R R, HUOCHRIETE, B 5
%1 s REBEZ WA, SEMERE, 25N 24, 0% 22. 0%F1 20. 0%.

WIERRE MR R PSSR, (SRR 87. 0% KIL 1 0 ARG, AN
G 16; RAMAPERAESL, 5005 50, 0%F 40. 0%, HAeNBRBHEMAR, &4 HF 1 4
RPAHA 4R FE NP HERE, § 44, 4% KIRBREHECZ, 5 50. 0%, HUCONKET, & 24. 0%, KILA
BRI 3 fn, Al NBEIE3 S, ‘136 3’ . AL 8T WlIRH IR R 54% R0/, Rk
FREEF RS 22. 0% 24. 0%.

BCESR: RSCRGASHM 3 A N R 9 A A, B TRk, FEEHRE 5 AR L6 A
RIM-BH A3 A, 205 b R FR R B 18, 0% 32. 0%F1 30. 0%, 3L/ 80%; &4 23 SHIFUL
REEFE 10 Ao aymszl, Stk zamhm .

3 HER 9 MERMERTRABG R

PR BRMAR B A2 % Assignment of each type

Character 1 %) 3 4 5 5 7
AR 7 16 10 20 40 5 2
it 2 10 24 18 T 22 20 4
SN Joi 7 35 52 6 20 2
R 4 50 40 4

LS 12 8 50 24 6

TR 22 54 24

R 27.8 44.4 27.8

g &=

FSCA 4 8 28 20 24 18 10
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2. 1. 2 B &R

46 3 5 3 B AT R SE ) 9 M EMIRE R REGEECY 9.83% ~ 67.60% (K 4) , Shannon-Weaver
ZREVEREOAE] 1.698 T 2. 341, RUPALHE B ML EREZHEMEEE .

Bk BERRE. #E. AEMEIRIEBIME Sy 1426 g. 12.87cm. 17.56 cm M1 0. 97,
Hop BUm AR F /AR 54. 32%, ZAEMEIRECYEIE 1.80. MR ER AN ‘B 2157 4684. 4
g, W/ CEBRGEE 323.30g, Hr 1500 g PLEMBIEE 70. 3%, 2000 ¢ PAEFIET S 20%; 4
BN ‘BR 217 1K 42.67 cn, RFEN ‘BEHREE’ 6.95 cm; BIAERKA ‘GAK 65 11.81 cm,
BN WEIEHT 5.21 emy RIBHEEIR KN GR 21, AN CHRIEIE 0.78.

EEMOIR: EFEKEAHEY M 258 8.91 cm Al 3.05 mm, AR ZRE 36. 22%F1 21.09%, ZAEf
PEFRHOE 1.901 A1 1.843. KA ‘B5I 19117 & F] 25. 31 cm, A ‘HA 237 A “LITREJE” 3. 05
cm; BN CELRK2LT , 5.60 cm.

FEPUIEEIR : SR RIS AT A I [ T AT R AT R IR S EIE BN 4. 96 kg » cm2.16. 81%.
8. 61%A1 0. 64%, 4857 K KN BRI G B BR & B (48. 26%) , T Al IR & B 2 REMEFe L 3 2. 074,
RN RKAN FUWLH” 7.38kg + cm2, H/MNA ‘G416 7 1.64kg « cm2; AHEHERETEY)
FETIMEN 16. 81% MmN HIE 357 24.61%, HICA LGS 11.24% nEHESEREN ‘6
K17 I8 10.64%, ALK TTFERE 4.54%; FEERR SRR (BRI 4.614% KA ‘H
£ 167 1.207%. S EHERR L T S8 20 A B 45. 24, 4853 KRB BIE T 41, 14%; HEES LI KON A
+ 857 50.28, F/NA CEEIHEE’ 10.98; RWLEER C SENTHMEAN 0.0570 mg » g -1, #
A CENEREE 0.1026mg ¢ g 1.

R4 46 PR GFRFIRRE 9 M EMCRS M S

AR PEE BKE BME bR R A% ZHEREE
Bift/em 12.87 2231 866  19.87 20.81 1.826
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H\12/cm 17.56 36.97 9.12 29.57 28.33 1.856
RER A 35 59 23 25.6 37.82 1.876
eI 0.97 1.49 1.01 0.17 12.44 2.003
K E/em 8.91 25.31 3.05 17.76 15.52 1.677
B RE/g 1426.7 46844 3233 587.6 54.32 2.341
ATV A % 8.61 10.64 4.54 3.41 28.76 2.074
Al B R &/ % 0.79 1.08 0.48 0.35 48.26 1.932
VERR L 4524 11632 1470 4241 41.14 1.901
AETERENAYI S =% 16.81 24.61 11.24 13.16 30.15 1.843
HERCE=E 0.0570 0.1026  0.0280  0.0197 31.88 1.769

© 98 58 o 5T VR SR S VIR TR) B AR S A3 AT A TR AR 5 T o 9 A I o T U SR S P R S SR SR AR

PR VIR BB E MG, Hrh g R R RSB, RSCHURARIL 2 9 RS i
=2, BHFRIKERAE—ERE ESRERNE K. HERREEGRBIRBEREE EH R, AR
/N REE LR, NREKEMEIG, SRR, SR NRIRIREBA LS, RN REEL
FEBCERK R SEI R, PRGNR30S TR R IR AR EE . SRIEHRHCS AR
B ORERIR . R R SRR B AR, SR & i i 75 2 [ I S 2 4k
W, A REILEFERIRT

FEORK A

PR WA e RIR%  SUE 5 B REME TR MR WA 44
iz K i HEE  REE t EJEY %= C
F=3 s
Witz 1.00
e 0.931%** 1.00
HR% 0.467 0.607* 1.00
RIEARE 0.089 0.474  0.712%*  1.00
WA 0.584*  0.674** 0377 0.518 1.00
FRFE 0.934% 0947  0.898**  0.226  0.831**  1.00
ArEtERE  .-0343 -0.388 0.176  -0211  -0275  0.188 1.00
o
A ERR  -0.688*%  -0.576*  -0.684* 0321  -0284  -0.48 -0.718* 1.00
e 4
PR LL 0.414 0.371 0.458 0446  -0.156  -0.43  0.886** -0.910**  1.00
7
AT 0.304 .-0.189 0.337  -0.286  0.341 -0.40  0.784**  -0.240 0.689 1.00
2 e 1 *
$iAZEK C 0264 0.34 0.567*  -0.372 0220 0463 -0.549*  0.667*  0.507 0468  1.00
o

R 5 REMRABRRIHEMIREX S

6
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3. gwhEitie

AR 46 A7 35 55 o BT IR SR S i B PR AT A 2 AR L AR SR AT AR SR A B 2 SRR B AR R
SR 1A EEHEERS, TR ARECTURK, He, RRE\NTFEERK, BRRHN54.32% ;
RIEFREM BT REERAR, DON 12, 44%; HAR 9 MUEMRT 7 REBAE 15%-48%2 17, BRARHK, £
R BB BONF & MEHMEE SRR HE I, 2R K50N, WHEEARONTRE . AR R 5 & R
P ) 22 S AR 3

PRI RE W p R ES RSP R, REUMBEMRETRENBENIEARX, SRt RE
MIEASS; R R EERILE BENIEMC; TR R EE SR REE, Rgn, Ropm, B ME
P& b 2 B I U O VA EE R 5 HE 8 AN EEHIRAE A B2

Rt 4E (2010) SRF “ A HL-3E R AN 22 4E A0 (8 FS 10 G 00 o) 94 2 R Sz B3R AT 48 B LR B A0 #,
PERR (2009) « FMEOE (2022) . XIPERE (2019) & EFEH 5 2 /045t 3 38 SRS S R EAT 794, T
K AR S R E0E S M S A W (e 9% B b R PR IR RS SO M AN 2 . TAER, o B R R R UR I 2 A
ST SR EER A SSR 43 FARiciZ. RAPD. AFLP A1 ISSR 4041 (X P[E, 2008; FEAIAK, 20105 ki
HE, 2006) AN B SRS TR B AT ATEEAT SR AT, AN RS R SR A PR AL T
B SR AT

SR

SR, X, GBS, hEEE P ER S S T RCA I “45H 7 BRI (I, kAL, 2013, (09) :
118-121.

fREA. o E S E B RS A D], T AR AR AR R, 2010.

IMEA, RER, PEE . REESE PR EIUR R T]. R ERG R, 2013(3): 22-24.

XSHEMG, FEM, RHED, mhi . REESFVREICR R, WdERIEA, 2018, 46(6): 1031-1034.
PRERE, MR, 55, AZF, MER, &N .10 4 SRR R IRRRITE (T, AGEEYER L 2009, 30(12):
1731-1735.

SKPAME, HEds, AT, i, xRN L R IR R S R AR R E R AT (D], R, 2016,
39(2): 10-13.

RhETAE, RS, XM, IMEA, kFM, ZFEE, IEE . BEERR IR AL RS T (0], AR
#2012, 33(5): 936-940.

K, XM, HEHE, RER, IDEH 6 MEERFESRS IAEESSN ] TRRWFRY: , 2015, 42(24)
111-117.

BrEae, 2ok, IV . R RASERIERS AL P RAZLRCRT]. B2, 2010, 27(1): 135-139.
TR, NG, RS, WS LT GyRR R ISSR M [J]. v E AR 2238 K, 2006 (06) :428-431.

TAENE, PR, BRAEEE, 5 . 4T Y IER MRS SRR RAPD AT [J]. R EMIEAR, 2015, 36 (8) :1392-1397.
FAMK, BEE, R, S5 . R SSR - TARCIIT AR [T]. BAEEER, 2010, 27 (4) :551-555.

WhAVE, PN, Vg, 55 . S P A R UM 7E BRI 8 2 b LT R SR I RS

K, 2011, 23(2) :320-323.
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BT & RIFRIRERIEN

xNE, BEHhE, AEE, TEF
BT RBIARR LR EANE, | Fidi 534022

R AR EE TR RS, AR RIEEE R R AR, TR Rk
B AR R SRAR AL
KEE W o AR

N T HERRICAR B R R, BORE B R, ORI, B B S LR R
TEICEE R EC R W, S5

N FE)[H%‘/R

1. M3 A

W5 B SRSV Wl E R G K IR 22—, 2020 At R G S RE T AN 117.75 T AT & 1766.32
HED , SFRPEHE LR 3045.57 Jin. FRE 2021 FEHE RN 6.58 A (& 98.7 HE)
S S S A 5.59%, FRETIAREEREEL DY (R 1) 5 B8R/ &N 1955 Jimli, SRS S
FEE 6.06%, MIEERAERRHELHEL (R2) .

1 2020 FRSTEARSIKAR AT+
Table : Top Pineapple Planting Areas Worldwide in

EZx (HX) T AR O ABD AN 4
Country (Region) Planting area ( hectares) Equivalent to acres ranking
2153
India

#H
Thailand

FEHSE
the Philippines
H
China
]
Brazil
BHIA RN
Costa Rica
fiiee]
Vietnam
eoYiith
Mexico
G
Columbia
P&
Peru

CHORRUE: FAO B PEE 77 84

(Data source: official data from FAO database)

TEBERA XIF 1982—), F, KM WFFITH: BARBGERW WA A L 5P H; E-mail: zkjn88@126.com
8
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R 2: 2020 FRETELTHKHRATT
Table : Top Pineapple Production Rankings in the World in
EZK GhX)

= . H
=S i
Country (Region) Feg (Jilf) Production ( tons) ranking
E[E o

the Philippines
kRN
Costa Rica
i}
Brazil
B E JE P L
Indonesia
i
China
B EJE P L
Indonesia
ES
Thailand
J& FI R
Nigeria
i)
Mexico
FHE I
Columbia

CBURIR: FAO Bl 2w 7 i)
(Data source: official data from FAO database)

HEE M R E IR R . . ARSI, Hd TR, WE. sERE . TR
DAL RS WRENE, MAEE &5 EEE G A 90.75% (3R 3) . 2020 ) R4 W 2 Mad
BN 58.44 Jim, HAeEEFE AR 59.21%, #FR=58 121.02 0, 5S4 E 27 ER 65.52%.

®3: 2002 FEINEE~EBHE

Table : Ranking of Domestic Pineapple Production in

reE (JImg) He4

Production ( tons)

(k)
province ranking

I % Guangdong

ez

Hainan

P
Yunnan

I

Guangxi
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HEEE
Fujian
Ul
Sichuan

CHRRIR: 2021 HERMNGHES)
(Data source: 2021 China Rural Statistical Yearbook)

2020 SFHLT T ME S AR 48.11 R, ) RIES PO AT 82.32%; L= & 109.60 FiMi,
AR BRI 94.10% . VLI 35 32 B0 A 75 7 M B R T LA R () IX 38, 0 B R VL5 — KK SR =
VAR E ARG SR, R X OR R E B A 5RIE

HICR B X R B MER NS5 A&, T2 E S~ A X IRZOX A, 2020
SERVTR BAEIE S 17.48 5w, 20T AR IR 36%, SR8 41.99 Jj, 25 ETiasR
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Efficient and Quality Cultivation Techniques and Development
Strategies for ‘Mango Pineapple’ in Leizhou Peninsula

Guangdong Province

Jing Fulin', Hu Xiaozhong!, Su Zenggiang', Xu Yangyu, Li Zhiyong?, Li Huafu*, Huang Xiangwu?*, Chen Shiwei'
1. Guangdong Zhanjiang State Farms Research Institute, Zhanjiang, Guangdong , China
2. Guangdong Agribusiness Tropical Agriculture Institute, Guangzhou, Guangdong ;
3. Guangdong Zhanjiang Agricultural Reclamation Group Co., Ltd., Zhanjiang, Guangdong , China
4. Guangdong Agribusiness Group Corporation, Guangzhou, Guangdong , China
5. Guangdong Agricultural Reclamation Red Star Farm Co., Ltd, Zhanjiang, Guangdong , China

Abstract: This article comprehensively and systematically introduces the efficient and high-quality cultivation techniques of
mango pineapple and its development strategies in Zhanjiang. Detailed explanations are provided for various aspects, including
garden planning, planting preparation, planting techniques, field management, flower and fruit management, pest and disease
control, and fruit harvesting, aiming to provide a comprehensive and practical reference for mango pineapple production in
Zhanjiang. At the same time, this article also delves into the future development potential of mango pineapple in Leizhou
Peninsula, aiming to promote the high-quality development of the pineapple industry in the region.

Keywords: mango pineapple; efficient and high-quality cultivation techniques; Zhanjiang region; development suggestions
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Study on the construction, stability and antifungal activity of

microemulsion system of Noni essential oil

WANG Xue-feng!?, JIANG Qian!, FAN Zuo-wang?, ZHAO Jian-ping!, XIE Xiao-li', LIN Jia-xin!#, HU Xuan', WANG Kai!,
HUANG Mei!, YU Fulai', WANG Dan'
.Tropical Crops Genetic Resources Institute, Chinese Academy of Tropical Agricultural Sciences/Key Laboratory of Biology and
Cultivation of Herb Medicine, Ministry of Agriculture and Rural Affairs, P.R. China/Hainan Provincial Engineering Research
Center for Tropical medicinal plants, Haikou , China;
.College of Tropical Crops, Yunnan Agricultural University, Pu 'er , China;
.Sanming Medical and Polytechnic Vocational College, Sanming , China;
. Hainan Medical University, Haikou , China
Abstract The microemulsion system of Noni essential oil was constructed, and its stability and antifungal activity were evaluated.

Four kinds of polyoxyethylene non-ionic surfactants and four kinds of short-chain alcohol cosurfactants were selected by the
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method of apparent observation, pseudo-ternary phase diagram and phase conversion titration to determine the suitable
microemulsion system for Noni essential oil. The stability of microemulsion was investigated by temperature, centrifugation rate,
pH, salt ion concentration and storage time. The drug sensitivity and minimum inhibitory concentration of Noni essential oil
microemulsion to Candida tropicalis were studied by disk diffusion method and microdouble dilution method. The better
microemulsion system was established for Noni essential oil, with castor oil polyoxyethylene ether as the surfactant, glycerol as
the cosurfactant, Km=, the mass ratio of mixed surfactant to essential oil was :. The emulsion area of the pseudo-ternary phase
diagram with % water content is .%, the particle size is . nm, and the polydispersion index is .. This microemulsion with good
storage stability, and then low speed centrifugation and different salt ion concentration could not destroy its stability. In addition, it
microemulsion is suitable for use in acidic environments and below °C. The inhibition zone diameter of Noni essential oil
microemulsion was . mm, indicationg high sensitivity, which was significantly higher than that of Noni essential oil. The Noni
essential oil microemulsion system has the advantages of simple preparation method, high drug loading and good appearance,
which significantly improves the stability, storage time and antifungal activity of Noni essential oil. This research provides a good
basis for the subsequent application of Noni essential oil.

Key words: Noni essential oil; microemulsion; pseudo-ternary phase diagram; stability; Candida tropicalis; antifungal activity
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Y& A ZGY50], B R T ' BEGMURZGESURA . AR AU, VA R 2
BV PE, JCHORXECE WL BOW Ju5E. ERGJE A E EBI  R 22 B BE BT (Candida tropicalis) %5 H
o RIFHRIER . B2, BT ISR AR RAER K, BXEETK. WEH 0. 5
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FHE, £ Mt RIEAL, RA MBS R A= R A EREE TG KR 5T S
FeEli R & AT IR HIAR 1), BRARENER, A5 S2im AR LRSS, 5 H Ath 870 5 ThVE P 77 e
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RE WG RREIEER, 2050 0 BRI R N 40 QRITIZRE T 5 MR MiBER A LIHBEFRER (1L
FEMBUTREERAT) ; BIEREAZER 9 QUARMRULTREERAT) & R RE 1k
10 CLARBRM TREARATD o BIRIEER, 20N =8 (FREFEFERARD » BB,
Tl (HAEANHRFERAFD 3 R O MR o BLERF N Hrad.

FABRA B A IR 01 e 2% R EMREARARD 5 5575 I WHEHE (Solarbio) ; &
W (FERRRFZEIRATD » BREA S (FRAIFERARD o &R O MR 5 HEE
(FUBERIEA AT , YPD WiiARRE TR, BERRE b IR 2 M iR 778 (Solarbio) .

W RS 228 B Candida tropicalis BNCC334135 CAYUMAEM BB IRAT) .
2 ARG R
2.1 TETRE I % B Al

T NIAG I (Noni essential oil, f##% NEO) J2& MW H i /3 7 FIAEYIIFEA BB Morinda citrifolia L.
03I i SR SR /K Z8 S ZS MBI ikt 4 T e, RHBRLEE A 10 3 B, TETTAS I 3R ECE N 0.3%.
2.2 TR AL ) & Ak R AR
2.2.1 k& & &P A i T A A LIRS R 8 %o

LB R IH SR AR 2 M Tk 40 FRITRE SR A O 9. TRITIE R A LABRIR . R R EA LI 10 4
FKENEVER, BIRMEIEFI AR =8, %8 Km=3 (Km NRMEER SRR EERG I , #%
VRS R HTE M55 (Surfactants mixed with cosurfactants, AR SMC) o FRI4 VRS M 77 5 3 A8 v N T
FIE SMC :NEO=9: 1. 8:2. 7:3. 6:4. 5:5. 4:6. 3:7. 2:8. 1:9 (5 & LR & H R4 2000
pm iR IE 30s, BB ESVIEERZMTHE 15 min, RAMBEREE, 28 FKENKHEEMAL, &
TN 2B FRIE SR, 10 N2 R e B 2 7R R s E ARV B AR, HORAESAA, a3
g A BB TR IR, EE 3 K. HERH SRR S R =S H . BB SEA 2 minl!,
e E 24 h WEFEMINURES R B LN, FTEEAR. 270 DAETTR AR, 258 T /K R7KAH L
SR EMEF N =TT A, I 5 S & T i 2 40 BOCR F Origin 8.5 AL = Jo AR, e el i X
B, THECH L X R T AR, B A AR TS PRI

M 4 Fh R 2R T R EIEPE A P ORI A 45 AT, 24 Km=3 i, DL BRI SRS 205 Bk 40 RS
PR, A =EEABIREEMR, MAA : NFO 25108 9:1. 8:2 Al 7:3 Iy, n] DIFE REEEH, HiEkn
WL, HEE 1AW, L X AR s, O 0.863,  HUIE S U R RS I AL R 1) £

-~ BERHEREZ IR0
.00

0

T RIS AR

~—000

1.00
e
VAT e BRI

0,

WA RS

B 1 4 FhREDEMFIMEBL= TEE

Fig.1 Pseudo-ternary phase diagram of four kinds of surfactant microemulsions
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2.2.2 Bk & i P T 3k T A b A SL iR S AR B8 RS oFs
MR 2.2.1 HEIEER, DLE R R A L JAmE 40 NRIEVER, R0 T 8. W= RO/, ®RIX
FENBIR MG, Km=3, #l&MIA, SHMl=cHE, TEMAXBMIHE, &EMARNEEE,
HE— 2 e A A ) B R T P
HRIEFR 1 FIE 2 AT%0, DABERRIH SR A 0k 40 VR THTEE], Km=3, AW Bh 2R VS 1 770 A
TERREEM AN, 5 R0, T = B EE A RS A L R A .
= 14 MEREEMRIN A RZNAMAXEEROENE (Km=3)

Table 1 Effects of four kinds of co-surfactants on the apparent and area of microemulsion (Km=3)

B2 T v ) SMC F1 NEO Jii & . MFLX AR
Co-surfactants SMC and NEO mass ratio Microemulsion
9:1 8:2 7:3 area
= 5 5 A BIEEH, 2 0.863
1, 4-T 8 5 ZE N 5% A R 0.718
RO EIHEY T T 0.781
I BB ZE HIEIZE M VT 0.655

A AT i P 71
.00

[ 2 4 FEDZR HEE M5 E WA AL X 2

Figure 2 Effect of 4 co-surfactants on the microemulsion area of noni essential oil

2.2.3 Km {& 3 3% 78 4% it S 5L & AT A 89 %)
RHE 2.2.2 ISR, DAEERRIH S AR TE 40 R TSR], =R NBhRIIEER], 40 53% Km=4.
3. 20 1AL, SH = ot BRI, SAMARNEEE, d—P e mEr
0 THT 9 FRRTAE 2 PR Kom (B2, S 4 ARG e AL ) B AR B 7 o

fRyER 2 FOIE 3 v, DABERRIH SRR Mk 40 SHRIENER], W =FENBRIEMN, AR Km
EXFALIE B AR, 25 Rt — P IRUE Km 4 3 3& & v A T TRFL 0 il 45
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Table 2 Effect of castor oil ethoxylate40 with different Km values on the apparent and area of microemulsion

Km SMC F1 NEO Jii & . THEFLIX TH
SMC and NEO mass ratio A

9:1 8:2 7:3 Microemu

Ision area
1 HIE 7N BIEEY, Wt it 0.755
2 EIEIEY, IR DL T T 0.791
3 HEIEEY HEIEEY EIEEY, BRI 0.863
4 BB 7N VM VM 0.856

T Km=1
0.00-_

1.00
ARG

3 N[E Km EX AR L XS R0

Fig. 3 Effect of different Km values on the microemulsion area of noni essential oil

2.2.4 W5 FAH 5 T AR AL RS R A9 %

KA SR, Eil TIEMAS 28 FRMRES R I S50, 2 50 MFL & K E S 5N 10%.
20%- 30%- 40%-. 50%-. 60%- 70%- 80%- 90%FH] L R3],

YR 4 vT A, BEE SOKERIRM, MILHESREZME LTS ERIRAER, 75 70% 5 /K &R I 2] 5
KAE, SEEF, TENNRS MBS O/W BFL. Ja4k, BEES/KERM, HS3RAEFK.

[\ [\

o W

o (=]
T 1

—_

W

(e}
T

W
(e}
T

H 5 2% us/cm
conductivity us/cm
S
o
T

(]

0 10 20 30 40 50 60 70 80 90 100
EIKE/ Y%
water content/%
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REEMERES FPE b et KA

E 4 FEEKEXT NFON B S 2K 20T
Figure 4 Effect of different water content on NFON conductivity
2.2.5 W MM ILE R S s SO E
KB R SCHOERLEEAX (Nano-ZS OB RLEEASO 78 =i N e AR K/ . 220 #iFe 21 (Polydispersity
index, PDD) , RHIH-SZ &R EKEN T0%MABNIK, FATNE 3 K, HEMIAFIREM L
o HE U4,
MRHEE S g5 R, ANZAMR M RLARZE 10-100 nm JEE N, K2 K/NA 25.88nm, PDI K 0.177,

Size Distribution by Intensity

gilmenenmened et e st R :

A0 ................. ................ .................

Intensity (Fercent)

100 1000 10000

Size (d.nm}

|
E 5 EmEEMIL RS HE

Figure 5 Particle size distribution of noni essential oil microemulsion

Record 1956: 2 1|

2.2.6 AR AL A 2

K B BEE AN 5P T B 55 3 o U FLdh AT e, ol ok % €0 3R R W 7L R /K i . FREX 0.05 g T
HAL I, 28 F/KECE K 10 mL AW, B 5 mg/mL W FH 30 Y (3% ; FREX 0.05 g 757 101, 14 95%
CBERCE % 10 mL VA9, ALk 5 mg/mL 75 PF T 42 3. 70 R EX 1.5 mL 1) 70% & /K S T H AN B0
i, R, —EHIA 02 mL WHEEREH, H—EMA 0.2 mL 755 O G, MEGEHT 8
0L, B HOKEME. BEIRA 2%, —&IA 1.5 mL 87K, —&IARELE 7 LBl iR &%
TSR, 2 BN 0.2 mL WL Ye i, MR,

et ko P AL A R B B T3 ik, HE 6 AT I, 70% 2 /K AL 78 0 R JE 0 St i b (4 B B R
T 5P T G, 6B Ubi SRR IEMELE, #IADN O/W BI[15], UiBASFLE IR & T ARG T K
W, TR, ARICRA MRS RIEEFEEA R G HKEN.

Bl 6 EMEHMILETRRE T PR HIER
Fig. 6 Diffusion of noni essential oil emulsion in different stains
#1E: a3 NEO MFLKIZRSH I 4et; b oA NEO LI HE B R (0 ¢ AR T /KL SR B (0; d i A R IS VR Y R i e (o
Notes: a is the Sudan III staining of NEO microemulsion; b is methylene blue staining of NEO microemulsion; ¢ is methylene blue staining in

deionized water; d is mixed surfactant methylene blue staining
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2.2.7 FH MUK S

K FH 7 55 F - 2 R L5 70% 2 7K B v MRS VAL T A5 o K4 X B Tl b, 300 2 uL B
HAR T, 2 2% 05458 (pH 7.4) V0 7RSSR b, 4 R A 4 X 48 B T 49 b, £ 4% 15 min,
RZEWK e, T, ERgENEE[16].

H &7 WA, IR BB B A . BRI BROIR NS BROR A0 AT [17]. [RIAF, -t 3E B v WA Jih AL
9 O/wW L,

B 7 EwEhNILESERRA

Fig.7 Noni essential oil microemulsion TEM photograph

#YE: a-x 60000; b-x 90000

Note: a-x 60000; b-x 90000
2.3 MR ILE B SR
23.1 BEATHK
53 il 2 & KA 0% 90% v MRS i ALV, 43 il #E 30, 40, 50, 60, 70. 80. 90. 100 °CZ% M~
BEAT KA A 15 min, WS RIDRES, I MR BOG R, THEIEE%, R SPSS Statistics
27 AT G A A, I E G R o Al R v R R PR S
R /%=Ao/An*100
Aoz NIFARTTAFLIRBOEE s An: IFETFLIRIBOLEE -
HE 8 AI UL, ARNRET, ARG /KEMMIAMIE IR KE TR . 70%F 90% & 7K & 1 FLE
RAEARIRERZREZE, I H 70%E K E ML E R TS 200 B PRI B3, fE 50 °Ci i
TR TR 50% LA T o 90% 7 7K & LI b 3 1L B & 1R B2 1) v 2 00 S PRI T - 2 5 TR Bk )
¥ . 1E 50 °CHY B HRAE 80% /L A7, LA g5 SRt 70%H1 90% & /K & [ FLEHE B AE 50 °C LA Al
TRAF o
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B & 7K §70%70% water content Microemulison

B 57K &E90% 90% water content Microemulison

120 3
100
§ 80 F I
N j‘: L |
= 60 | |
% g ;
< .
=40 F |
20 5
o LB b B2 L EE [—| ik b =

30 40 50 60 70 80
IRE/C
Temperature/°C

B 8 A[RENREX &M H M FLIELRAIRM
Fig. 8 Effect of different temperatures on the light transmittance of noni essential oil microemulsion
HE: AFKRE FEEERR 70% S/KEMAAFRE FEREE (p<0.05) ; PNEFRERR 90% S /KEMAANFEE N ZRE2E (p<0.05) FH.
Note: Different uppercase letters indicate significant differences in 70% water content at different temperatures (P<0.05). The lowercase letter indicates that

the 90% water content of the microemulsion is significantly different at different temperatures (P<0.05), the same below.

232 HUARE M
53 ) 25 KA 0% 90% v MRS il ALV, 73 il #E 2000 4000 6000 8000+ 10000 r/min %17
TEL30min, LEBTFAKIMENSE, RIRE, HNEMILMBOCEME, HHEELR, EdErng
Do IR RN i R R R AL
B /%=A0/A3*100

Ar: BEOERELRROCE: As: BORTARBOLE .
N T BERMFLIER. I TR SRR R BRI R E . BB ERABAEASR IR, Hi, XA
B I AL R e e, ARYEIE 9 "I L, KRN T0%A1 90%F O/W BL i IAS i A AL AE AR
F B OFGE T, BOREEEEN, HBEAYZE, HiEERBE 90%LL L.
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O 70% 2 7K & 70% water content Microemulison
B 90% 2 7K #:90% water content Microemulison

160

120

21%

6%
Transmittance/%
o0
(e}

1

2000 4000 6000 8000 10000
LI (r/min)
Centrifugal speed/ (r/min)
9 EE LR B X iE IS h ML iRIB S R AR
Fig. 9 Effect of different centrifugation speeds on the light transmittance of noni essential oil microemulsion
2.3.3 B AR M
3 SAEF 0.1 mol/L kA R A 0.2 mol/L R — 4, 0.2 mol/L #i#hERAN 0.2 mol/L &4k L il B
pHE N 3. 4. 5. 6. 7. 8. 9 WIPIM AR E T HIBRSE R, CAMUE R TKCOUKM, H&mMIL, W
SRV, B SE O ELBRE S, O EE, W KO, THEZEGE, 7 E BRI L
AP
BEHH/%=Ad/A5*100
As: MOFRRTRUFLIBROCRE ;s As: AER S LR OEEE .
MR 10 ATk, SR A BRI AN S U B B R R ZE pP U, ANIF) pHL AbBR IR 2 57 825, pH (A
6 BIIE N i, BIE G IR MSFLIE S, HIk pH N 2. 3. 4 B, BEHERIET 100%, HEES. X
AT ER R AN B IR — SUPAIC B ORI e, ANIF) pH AbBR ) 2 57 B2, (HO2 R 1E pH 2 1 3 I
FLR RIS E YRR . 5 SRR A S AR IR B, AT BR AN B IR — S A B A BRI
pH Jy 6 I, Z6A B EFEAR. T PIAPERIREE M RAE pH oy 7~9 B, TENIAE M L2 I T 30 B i
PR DEGRUY], AR B8 &R Y%A TR

O M IR A8 Dilute hydrochloric acid and sodium hydroxide buffer

FFEFR AR 45N Citric acid and sodium phosphate monobasic buffer

160 -
140 F
< 120 F
S8 100 F
3 S 30 F
R '8
WE 60
<
= 40 o | 3
20 | |
0 b .
1 2 : 4 5 6 7 8 9

Ph

B 10 AN[E)E&HRLRE 318 A S FLIRE S R A R4
Fig. 10 Effect of different pH on the light transmittance of noni essential oil microemulsion
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234 BB TREMARK

53764 05 0.2 0.4, 0.6+ 0.8+ 1 mol/L NaCl #hi& AR B WE KN, il &L, & T 25 °C
FE TR, WEMARIRES, M EMAREMZ B ARE (PDD , #iE S FIREMIARE
RIS

B 11 BT, AP R R PDI A R 25 B IR BE AR B W) 22 7 B35 . 5 NaCl RN 0 mol/L By
FHEE, HoAthEh B8Pk FE X BB T AL PIkiAE, (KT 100 nm, BT RIS EIEE N,
B, H PDI¥ITE 0.3 /247, BEEITFLIUR R MR/ 8O 35 5) . DL Eui B AL 7 B AR &S+
WEERREE

—e— fift ——PDI

50 4 0.35
ST 4025
g 3
S EU
P= 4015 =
x5 a
R 520 | =
T g
im' 4 0.05
0 1 1 1 1 1 1 1 _005

-0.2 0 0.2 0.4 0.6 0.8 1 12

NaClik [/ (mol/L)
NaCl/(mol/L)

B 11 BFRENEWAERNFRER S BRBSMm
Fig. 11 Effect of ion concentration on particle size and dispersion coefficient of noni essential oil microemulsion

235 @A

3l il 46 B K EN T0% A 90% I vk AR I L, 23 JIHE 4 °CHRZ N REATIE L, FFAE 05 15+ 304
45, 60 d M EMFLBRIBOC AR, THEEEER, WEE G LB A 2 R T R4

BIH/Y%o=Ad/A1*100
Ao: TEBHT LB A WS JE LI .

MR 12 /T I, £ 4 CREAFSEAMF T, 12 0~60d, 7K 70%H 90% K] vk I FLi% ' 22 25 Bt A I (]
(R I3 G B ARG, AR AERFAE 90% LA Eo FFH., 70%F1 90% & 7K B I 7L 128 s FEAE 25 Ab BN () 22
.

B & 7K & 70% 70% water content Microemulison

_ 2 7K E90% 90% water content Microemulison
250 4 g
S 200 | By C
X g c
f 8150 d
RE 100 F =
E 50 F
0 1 5 1 5 L C J
15 30 ; 45 60
NEIIFN
Time/d

12 A [E) e e B [ 3 18 A A S R FL iR E S R B9 $2 0

Fig. 12 Effect of different storage time on the light transmittance of noni essential oil microemulsion
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2.4 FEE SR
24.1 thE ZAEHB X
24.1.1 FHEE

I AS R FLAE A 70% & /K & V8 MRS AL s Bl i BB 4H 9 AR s T B LI 5 V8 770 s VARG
T 2 A FE S A v TR el s B P T R 2 g R I A P ) R MYV Y TR R R R I A R
TC B AR AR G V8 A o 1 R 0 0 M R 5 R R IN BRI, REEAT AT 25 A0 3 S B R4
REEEFRE, RIMANFEBRAEFZ, B 259 RERR B 3579 40.96 mg/mL.
2.4.1.2 R &

KPR AT B 22 B BE R 1 NSRRI TE, TNZE 20 mL YPD AR R+, T
28 °C, 200 rpm HJREIRH SR 11 h, RJEHEBMREE 1%107 CFU/mL % H
2.4.1.3 F/MIEERE (MIC) %

VETRAG I ACL AL . VR WK Vi 2H DA R PR R A 7E 96 FLAREE 1 LA i\ 200 uL 3, 5 11 FLn
A 100 pL W, "REC S pL ARLZGYIIINEE 1 FL, WRITIH5] 5 FEIREL 100 L iIn N F—FL, HEE DL F#EAE
212 4L, 512 fLRFTIIS)E 325 100 pL, Pm AR 1024, 512, 256, 128, 64, 32.
16, 8. 4. 2. 1. 0.5 pg/mL.

AL IR AEFLA NN 200 pL B AT 5 L LA

BRI IR AEFLF N 200 pL BB 5 ul FHEEIE .

FIvEXHEZH . ZEFLH NN 200 puL B

PALEACEZEE 3 IR, SRIEH 96 FLARIIN 28 CCHIFR4A TR ARG 7%, SeRIRM KGN, FHHE
BRI E %% FE i OD fH, #i%E MIC {H .

GELRH, VR IIARS I O PG 22 B RE B ) MIC S5 512 pg/mL, V&R MIC 4 1024 pg/mL,
BRI 24590 B FE MR ) MIC Dy 32 pg/mL,  Hofs b 3545 ARG 0 H 400 B 1
242 HRA T HE B E
2421 MhHEHKE

EANRE AL A 2H: BRI 10 pL 70% % K & U IS AR LI, B 40 FERZGRN 900 ng;

RS AT B 41: F TR KRR 70% 5 7K B 16 U IR Vi A 7L 21 40.96 mg/mL, W HY 12.5 uL,
B LERZE N 512 pg;

TEIIAS 2 : TR 0.57 pl AETENNFS I, &40 EEEAE A 512 pg;

BRSO HEZH . o P FE s R IR P S5 B 12,5 pl, B 4R B3RZG 0N 512 pg;s

ALV R ZE . RN TE ARG I, A8 FH I A KA T RS Vil )3 LI 71 12,5 s

VRSN R . A0 vE MR i, A58 0 B KA V8 RS e ) B VA R 12.5 s BT R ZH: IR 12.5

uL TR KARE 2iAb 3.
2.4.2.2 FVER BB 2

RYE 2.4.1 & AEFLA ) MIC AT Z580SE0, MEMEE ES. KA 2.4.1.2 DERGI S WAL PR
100 pL BRI 514 YPD [EfAE 538 . HE 2.4.2.1 ZACFRAL MW E, 40 IR R 25903 N\ 6 mm 24
WA, RHREAN G PR AR, 105 28 CRRRAEEFE, HRA T8 k2 B HZ,
DA EAbBEIE A 3 IR,

F 8 R 13 BTN, THARREHIATL A 0T $0H 1 22 2 Bh A A, A i L RORS e A 3L 2H Dy v
Hp, RGBS PFLEZ BN 900 pg B H R BBl B oK, B R T A AR EEAH, BB PENT R R 7.44% .
RAEAL I MIC £5 5, 4400 FRERZER 512 ng b, 7L B 3G B2 & TR 4 15.36%,
{ERAG T PH X R 2
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3 EWERREMANRFRLESENEETHERZFNIE (mm)
Table 3 Effect of noni essential oil and its microemulsion on the average diameter of the bacteriostatic zone of Candida

tropicalis (mm)

WFL A A 7L B 4H Tyl E IH P %o i 2H BRI BRI Rva)
Microemulsion Microemulsion Noni essential ~ Positive control group ~ Microemulsion  Solvent pairs e
group A group B oil group solvent control Shine Negative
control
22.25+1.33 A 17.73£1.21 B 15.37+1.28 C 20.71£0.70 A

ik P RORCTOAN T B BN B 5

Note: "-" indicates no bacteriostatic zone or not obvious.

13 ARV S A h T E B R R
ik oa BILAML, b WELBYAL o WEPRRMAL d: BRPECIRAL e MOTLAAIXIIRAL, £ WEAIRAL g BIMEXSIRAL

Fig. 13 Effect of noni essential oil microemulsion and pure essential oil on the bacteriostatic zone

Note: A microemulsion group A, b: microemulsion group B, c¢: noni essential oil group, d: positive control group, e: microemulsion solvent control
group, f: solvent control group, g: negative control group
3. Wik

i R Vil R B X S BRI R R R 2 I B i R A AR, (B, VRTITRS VA AR L)
PR MR AT R N R A A St DL va RS i il AE AN DOA R RS 1 R SR AR AR R TS
A FRAN VY Ak I B R A 5T, S S =Jo AR, B BERR T SR SR O M 40 NRTETEMER, H=EEN
BhRTEE TR, 258 T /K 97K AH, W] LUK S fieid B A VA IR U A O/W UL A & . DEFR B, Km O 3,
VAR T SR S RN TR R Loy 7:3 I, SRR MELRE . EBUEE, IR R, Bkt
FEFE 10~100 nm, PDIFE 0.3 /A, SIRASCIEI K PN GOR L G 3R (0 12 0 R B 1 i AL 038 O/w Y,
Je 8 R] DL A LS /K AR A R P 2 R A A DA R R T K 1 DR/ 0 R e 3 S L R ) 00 R i L A TR R
MRS R -

N T HATRZSFLAE R 325 A0 5 R v AN A A o B RN S R R OB, X VA AR R Al L O R E
17788, REREIEGIREY, IR L BOE BAE 25~50 °CIAME A (R4, XATREH THRBEH
e I 23 R T VR B S BUE R AR 2, RIS, IR T & L o T Issh e, SR Y
T, R R R A SR PR 2 S R, U TLAS E P R B8 RS E MRS AR, VR RS I fELAE 4 °C
T RAE 60 d NREFALH ZILHETREY PR, BICRYERFAE 90% L L, XATRE2 i TRE T, Lk
THIAMEEES, AT, SBERMRIIRTT, AMEmEaA . IR E e K&, sl
BT BOE SRS TR, AL BB, FIRER t TATERER BRI A AN NN, U R BEERAR
BT HIGIN, B0 T LA R B R AR, BET SR L B B AN S s T, RS A
BETERRD AEIR, N\ ERERIR, BT IRIERSS, BRI %1 N 2 KBRS .. T35,
UESE TV AAR I AL AT R4 R B Do MR AN S B8 IR PR e 1, AR 7RI R 70 46 (e, e
P LR T AR R JR WL 3 T PR BRI TR S, A5 20 BSORE A0 20 S o P o R ) RS 300 2 Az TE) B 51| 7 )
TEH, R, IRy, ShRHMBMIGIN, MAARBELT &, HRASENE, EREEER
TR B EAG I LR R, BETTHR e 1 AL AR E R0,
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T 2508 U A Vit G 2L A ) A R 2 I B DR IR SRS SR B, AH IR A B 2 &, T RS T &l L 8 )

FR 00 T Bl S 2 e T 2tk MIC B T 20K, X W4 nd Sl L 60 39 )5 RS I BE DA g IV es RCR B8

INFF AR ZE o AHTFEHH A IR LB B I, TERE, AaREIAET, JOoFRER

TP I L v WA WAL AR 507 b BT R AR B3 5E 1 R4t

PN
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1. JHRMKGRERERARNE], JHREM524299; 2. FMERRLREARNS, | HEFN 524299;
3. B ARBRLCRE NI EERRE T ERFREAAFE RS S0 TR, | AiEiT 524001
TE . W EARERIG S . MEERS S TG TE . AR SONM S E AR EAYER . B0 A= 50 % |
X5 B 2R R AT T 453, B R o 8 2 = A R
RG] G JEEEAR; YRR RBOYE; M

9% BRI E E B AGT WA KR, i FAO Giit, HRER4k AR, EBERT. s,
BT 2 Ji i R HEAZ 5 LR 9 R K, RhE TR CLHE 100 JTRT . 3 55 SR S0 3 B T A RN SL &5
L, WE K. REMLRPYEERTHERER. IR AS BRREEERNEE T SHEEEN
WEEAN, HESN. EAHMEMESEET Z RS, SR, BT IR F 58 R A, 3R E
B A E FAESEIEE D, KADSRKE T IEEREREEZKS O F, 4SO 8 8 DR
JR~ SRR RN DARAELE R8T T 45ih, B IR IEE B AR L R R
1 EEEOEMEAHER

95 55 B B AT TR SR 0 — PR R AR B 1 T K AR . 9 55 SR 1 BT 2 D SR B R 1 RN 2R B AR
ERg. WE, MRS E AR, ROvE S & AR (Fruitbromelain,E C3.4.22.5), MEE 2
PRI R B, FRONZEDE S R (B8 (Stem Bromelain, EC.3.4.22.4)451, B3k & & (il 2 /DI E AN,
53728 FBA A1 FBB. FBA 73T &£ 23000, HIKEEMZE R &N AR, RE K HEK; FBB
S FEN 27000, BEKIARNAR, RERGLLARG T, HEZEFE 6 MEAMNKS, HFo0ke
4 SBA. SBB1. SBB2. SBB3. SBB4. SBBS5. ##illag, 1X/N/N 7 Tk Bl 1 2 J5 oK vy 28 L R #1102 U TR
M H R R MR WA BT ANFE . SBA Fll SBB1-3 H L A ufi & H & ER, 1M SBB4 Al SBBS (15 3 A vy )
SRR W5 B BRI N 9.55, B SOE RIS K Y 280nm, FiE VIR EE N 55~60C, &
pH 4 6.5~7.5, HH pH 7E 7.1 NHAE.

PR ABEVETERR T 2R A pH B2, & JE S AN R S B Vo0t v B IR S M R AR AR
M, (1) W EAMEES 2SR E TR, K ca?. Mgt M2 W EEEE (EEER, A
53 MAEWE N 2mmol/ L. 4mmol/L 1 2mmol/L B £ B &, Zn?" X} 3% 35 & A A B B i dsEA, FHH
SRR R, KA Natt 3% 2 8 A RS A K. SEhrds = i 2 vpod i i ok R . 1L BL IR AR 55
BT MHIREM A K, EDTA(Z I 2./

PEFBIN FEHE1984—), B, K2 BRI Rl AR PR SR H: E-mail: 10271658130qq.com
W) HEAE R C AN IR AR 7 1k b S 1 AR S DR 0T 9 58 R S 67 s S S, NI v v
FE ARG . PO Fe IR EAE 0~0.75 mmol/L JEFE PN, X i 35 2% (4 B 1t A e 3t
ER; 24 FeX IR KT 0.75 mol/L B X 3 35 & (ARG s M oA HHIE . B BBy, Ji 1 A ki o
Fed ) o 3 B A B Iy P R HIER . () B m I H A 3 & AR S M AR s . B Mg 500
PRI T 8 w0 9 B8 ¥ v 9 2 B RS R BRI, R IR R R 7 DR B R R R 250 i B i
ARG RIE TR B2, S S EJE /18 300MPa. 5 30°C. ££JE 10min I, 3535 5K QBT
T LR A BEAE 157 65.54% 0 X1 PS4, o 3R v o (140 1 70 0k 3 28 B Vs 130 W R, (RN IR )
B 7 R R AL RS 0 B R (R R- T S S R R RN T 1.76 £, ERH IR AR T S B-HT B
UK GEK M Typ FRIE 0 R BRFEE A 50 . MR 20 e I v s B ek 55 s ot 3% B 2 1 i vl M R 2 i
TR
2 BEEOBRRNTE

AR ARG I L E EEA WM E. UIIEIEME S 3RS, RHELR A BT IRgE-EN T 4i- 2
B WA FIUTTE A 456 71 N B R S R S X B SR 1, e T st L2540 1.0:1.5(m:v) . 2%
MR E 30°C . FEPERS ] 40 min. ZE0VR pH H 7. THATIRIE 30%FEHTH 8] 28 h, Z2M P S & A
S RIS 68.45% . XIMARCURAL TR AR 1A FIVE I 35 B 3R B 35 R AT, et L2046
FACRETE-H v DES BE/REG 1:2, F/KE 20%, EWREE 1:3 g/g, $EHEUAA] 12 h, FELCEAF RS & AR
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BT AUV o B A B R O, R T Bl L 2N K77 266kPa, i fE 12°C, RO
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i AR SEAT M4 17181y 25 B AR 001 T 93 B B (1 I R A I B 1 AR e e SR 2 1 I mT LA ) 38 R i 2
2 R R K M AR TR 7 7 OV LA RS ) ) 4 SR P s n 9 8 B 1 e T DA 3 PRI S LR 4
FEAMKESE, REMESTEP<0.05), XK HHEEE OO ERS, 7 DLEE R T
TR A AR, AT S0 25 R A TR AR S RT47E Jh A JRUBR 00 J 0 2 o 1 TE PR 2V 30 9 B 2 (1 I
XA R T ORI T AR RN E Ag. HAh, B EAMEA RIFBUmIEH . 2 T9 P T T % 2 & Al
X SR BE R A it 78, S5 R B, EEOEA RIGFHMBMmRCR . Kinik A KE (E.coli), EE
BN KT E, &5l ARV i 3 B0 R . S RERUR I 3 & A B K88+77 15 5 KA
(ETEC)ZH I K B /N 26 5 b 5z A i s il A FH , &5 SRR B« 9 25 B2 1 G A S 2% PRI K88'ETEC B %,
H 5 RAKFE R I R A 24 (P>0.05)
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Some considerations on developing Non-timber Forest-based

Economy in tropical areas of China
TANG Huan, YAN Xiaoxia, WANG Maoyuan, YANG Qing, YUAN Langxing, LI Yingying, CHEN
Xiaoyan, ZHANGAIling, WANG Zhunian, WANG Qinglong*
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Identification and Evaluation Center of Tropical Agricultural Wild Plant Gene Resources, Ministry of Agriculture and Rural
Affairs, P. R. China / Hainan Provincial Engineering Research Center for Tropical Medicinal Plants, Haikou, Hainan , China
Abstract: Non-timber Forest-based Economy, as a new economic form, is an eco-friendly economy. The principle of
Non-timber Forest-based Economy is sustainable forest management, and the leading is agroforestry management, relying
on forests, woodlands and their ecological environment, including under forest planting, breeding, harvesting and
processing of forest products, and utilization of forest landscape, and so on. The development of Non-timber Forest-based
Economy in tropical areas of China has advantaged conditions. Based on the analysis of the present situation and existing
problems of Non-timber Forest-based Economy in tropical areas of China, this paper puts forward some countermeasures
and suggestions to promote the scientific development of Non-timber Forest-based Economy in tropical areas of China.
Keywords: Non-timber Forest-based Economy; under forest planting; rural revitalization; available forest land
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Report on the random inspection of sisal fiber in Guangdong and

Guangxi

Abstract This study focuses on the physical properties of sisal fibers from the Guangxi and Guangdong regions, with samples
randomly selected from each area for an in-depth investigation. The study thoroughly examines key physical performance
indicators through rigorous testing and comparative analysis, including fiber length, impurity content, moisture regain, and bundle
fiber-breaking strength. The findings reveal that Guangxi fibers have a slight advantage in length, while the impurity content
shows minimal differences between the two regions. The moisture regain is slightly higher in Guangxi, whereas the bundle fiber
breaking strength is marginally better in Guangdong. These results provide valuable scientific evidence to support the
development of the sisal fiber industry in both regions.
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Current Situation and Thoughts on the Construction of

Agricultural Machinery and Equipment in Zhanjiang Nongken -

Huang Zhuojiang
Guangdong Guangqian Sugar Industry Development Co., Ltd, Zhanjiang, Guangdong , China

Abstract  This study explores the key factors of endogenous motivation, structure, and funding for the enhancement of
agricultural machinery and equipment through the analysis of Zhanjiang Nongken's agricultural machinery purchase subsidy
capital investment and the current situation of agricultural machinery and equipment. The results of the study show that: the
central subsidy for the purchase of agricultural machinery in Zhanjiang Farm Reclamation applied for , yuan in and, yuan in,
subsidizing a total of sets of agricultural machinery; the purchase subsidy funds for the purchase of new types of agricultural
machinery were invested in ~ with . million yuan and in with million yuan. In the past two years, the amount of subsidies for
the purchase of agricultural machinery and the number of subsidized machinery in Guangdong agricultural reclamation has
increased significantly, and subsidized agricultural machinery in Zhanjiang agricultural reclamation accounted for ~%. The
equipment structure needs to be further optimized to meet the needs of modern agricultural development. At the same time, the
funding channels are relatively single, affecting the process of upgrading agricultural machinery and equipment.
Key words Agricultural machinery equipment; agricultural; zhanjiang nongken
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First Report of Leaf Spot Disease on Avocado Caused by

Bipolaris setariae in China

X. Y. Wang, D. J. Tan*, X. H. Tang, D. Y. Xu, Y. C. Lu, Z. Q. Yang, and T. Jiang

Guangxi Academy of Agricultural Scienses Guangxi South Subtropical Agricultural Science Research Institute, Chongzuo , China
Funding: Funding was provided by the Guangxi Natural Science Foundation Program GXNSFBA, Guangxi Academy of
Agricultural Sciences Stable Funding Research Team Project YT, and Science and Technology Development Fund Project of
Guangxi Academy of Agricultural Sciences ZX.

*Corresponding author: D.J. Tan; E-mail: tandejin@.com

Avocado (Persea americana), which is native to Latin America, is mostly planted in southwest China. In November , leaf spot
symptoms were observed in a nursery in Chongzuo (.°N, .°E), Guangxi, China. Approximately % of avocado seedlings in
the nursery were affected. Symptomatic fully expanded leaves showed small brown spots that ranged from to mm, surrounded
by a yellow halo. Lesions gradually expanded and became nearly round and dark brown. Finally, leaves withered or curled. For
pathogen isolation, symptomatic leaves were randomly sampled from different plants of the nursery, five leaves were selected,
and four X mm tissue pieces were cut from each leaf and were plated on potato glucose agar. Identical fungal colonies were
observed in % of the samples, and no bacteria were isolated. The single-conidial isolation was performed. After days, the colony
diameter reached . mm, and colonies appeared gray and developed aerial hyphae. Conidiophores were mostly solitary, with a
few clustered erect or slightly curved conidiophores, and were knee shaped and . to . pm wide. Conidia were . to . X .to. um,
slightly curved, rarely straight, light brown to yellowish brown, fusoid or navicular, and truncated at the base with to septa.
Based on the morphological and cultural characteristics, the fungus was identified as Bipolaris sp. (Manamgoda et al. ). An
isolate named MP was grown on Sachs’ agar at °C under a -h/-h light/dark cycle for week, and consistent with Adhikari et al. (),
no sexual from was observed. To confirm the tentative identification, genomic DNA was extracted, and internal transcribed spacer
(ITS) and glyceraldehyde--phosphate dehydrogenase (GAPDH) genes were amplified and sequenced using the primers ITS/ITS
and GPD/GPD, respectively (Tan et al. ). The ITS sequence (GenBank ON) shared % identity with Bipolaris setariae (MN.), and
the GAPDH sequence (ON) shared .% identity with B. setariae (MF. and MK.) and B. yamadae (MK.) . A maximum-likelihood
phylogenetic analysis based on GAPDH and ITS sequences using MEGA . revealed that the isolate clustered with B. setariae
with % bootstrap support. Healthy -month-old potted avocado seedlings from  disease-free nursery were selected, and the
conidial suspension ( X conidia/ mL ) of the MP isolate was prepared by harvesting conidia from a -day-old culture on water
agar. Conidia were sprayed onto young leaves of six potted plants. Three additional seedlings sprayed with sterile distilled water
served as controls. All plants were covered with plastic bags for days to maintain high humidity and then maintained in a
greenhouse at °C with a -h/-h light/dark cycle. After days, typical symptoms of small brown spots were observed on all
inoculated leaves. All leaves on control plants remained asymptomatic. The reisolated fungus was morphologically identical to the
original isolate used for inoculation, thus fulfilling Koch’ s postulates. This is the first report of B. setariae as a pathogen
causing leaf spot on avocado in China. This information will facilitate further studies on monitoring and control of the disease as

accurate identification of the causal agent is a primary requisite for designing management strategies.
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Fig.Symptoms of Bipolaris setariae leaf spot on avocado
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Fig. Phylogenetic tree of the strain MP based on GAPDH-ITS sequences using maximum-likelihood method
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Fig. Pathogenicity testing of Bipolaris setariae leaf spot on avocado
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Effects of Plastic Film Mulching and Fertilization on Sugarcane

Emergence Based on Two-factor Analysis of Variance

FENG Xuejuan', YANG Jiangbo?, JING Fulin', ZHANG Mangqi', CHEN Shiwei!, LIU Weiqging!, PANG Sheng!, WU Ren!, TIAN
Xiahong!

1. Science Research Institute of Zhanjiang State Farms of Guangdong, Zhanjiang, 524086, Guangdong;

2. Guangdong Agribusiness Tropical Agriculture Institute Co., Ltd., Guangzhou, 511365, Guangdong

Abstract: By designing two treatments that include plastic film mulching and fertilization to explore the effects of two factors on
sugarcane emergence. The results showed that both mulching and fertilization could promote the emergence of sugarcane
seedlings, and the results of the two surveys showed that the number of seedlings was the highest in the 10 cm treatment with
open film under different fertilization levels, and the number of seedlings would be reduced when the soil was covered with the
upper layer after mulching. Under different mulching treatments, the results of the two surveys showed that among the three
fertilization levels, the number of seedlings emerged was the highest at the 1890 kg/ha level. The interaction effect of mulching
and fertilization showed that mulching had a greater effect on sugarcane emergence than different fertilization levels.

Keywords: Sugarcane; plastic film mulching; fertilization; two-factor; analysis of variance
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1 MR 55
1.1 Ak

R T 2022 422 H ~5 AT, M fUR e ARA WL R E X R W AR BARL0T 50 fir S 56 B i .
BEAHRE AN EERE 555, FECAARRM AT, . KB SR OEWIBER, HH
B =/ R BRA R A=, M 350 mm X 0.01 mm; SHRARECNH L A NUIE, R A FUchH A &
EIRAFT B A5, JERHEEAMER: AHLURE 15.82%. pHHE 6.8, & 10.12%. # (P,0s) 12.21%. 4
(K20) 8.11%- /K& 14.67%.
1.2
1.2.1 5%t

BRI 15 B A AR AN R 3R BRI R (A 0 =ANKF, 7008 2 5 (AD L #&JE S om (A2).
FEME 10cm (A3) , 2ESEHERMELERE, FHELSMESAFETH, &K Sem. &
10 cm 4375l 6 J5 2 P MRS 78 S Pl , VG VE R R IS, B DURN I o 28 75 4 W 3R Ve 40 Bl
FE tHHE 2.5 cmy Sem; BRI (B) 40 =AUKF: 205l4: 900 kg/ha (B1) . 1450 kg/ha (B2) .
1890 kg/ha (B3) o 5T WL 1.

= 1 gt

Table | Experimental design

N

Bl B2 B3
Factor
Al Al Bl Al B2 Al B3
A2 A2 Bl A2 B2 A2 B3
A3 A3 Bl A3 B2 A3 B3

IS P AE R A AT T RAT 1 70, BIRHAREE 20 om, R ERRWEA . ATTEAEVDSR B S H A S 15
TRIIBIR A N7 AR o5, REBUT BN X A, FERE 1. SMAaHBE 3 kES, 3127
AN, BEANDXA 100 emy 58 35 cm, NMXZ B BCE 20 em S, FEANATHZ R AT IO A HEIE,
Kkt 5 L B S PN XN, JEEEZ 10 em, BENXEEMAL 147, 3505 AN, [IFEAESE, #%
ME K, BNXHKE S, PIREHLRAKONE, BERMEE RNt 3R U5 H % ER T
B, BR@MmTRR, SUAHTK.

3R THER S 45d. 90d T H R H B IR Id %
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E 1 XA
Flg. 1 Experimental block design
1.2.2 J5E I3
SAFHE J5 MG I G THE IR AT S BT AR, e BIEEER (A WEZEF MO ),
SR LT FELRE P 0 H R SF B E s AR R (B) MEZEFA C D, RBUAEKSP 0 H 7 2
BRI 7 7 LMY it S A e R 3R ) 52 LN 51 Y R 2 5 NRZEFTTH,  HBENLE R 5
AR B 7, SRR TR ZERHAER H R B S NEBEZFIM, HEBAHEAXN:

= ﬂ(‘—‘f
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I
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XA, ASHMMMERESME,  NERENE (A ERFEKFRFOME,  AHERZ (B) £
AFKCFRPEE, 5 NGRS AARINE. FEREEER (A SRR (B) fAELHE,
w85 . ZE.

D BRMLINME K A iR 2275 AN TH SR R BRI, 7 R %1 D A 45 SRR LU AT 148 B BT B
B, BAYT. HEAMAEES N v o GFERHBCKIEH, diRhs
AN T2 RN F 350, A ERM R, Ha8dREn HREEAGH, & 2.

®2 BESHER
Flg.2 Anova result

J5 ZE R SEJ7 A H B AN F1H
soruce of variation quadratic sum degree of freedom mean sum of square F volue

K= A

Factor A =/ = /
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Continued table
Ji ZE R S5 H HE B An F {4
soruce of variation quadratic sum degree of freedom mean sum of square F volue
K= B
Factor B = / = /
R AXFEK B
Factor AxFactor B = / = /
R
Error = /
syl
Total
1.2.3 ddb 3

BE g FALFER H Microsoft Excel 2016, 77 Z40#T &3 14 #1 K H IBM SPSS 23.0.

2 SR 50
2.1 F—IAES

PN AL EE 45d J5 , F AR ERAE G 0 H R H T IB L A0SR 3 B o oA T B 2 AR BE DN R IR 10 cm X 1890
kg/ha i AEKF (A3XB3) , F¥JHTE 10.00 A, 1 H 7 b A 4 78 55 X 1890 kg/ha JitiAE /K (Al
XB3) MIFEME 5 cm X 1450 kg/ha FifiEKF (A2XB2) , K 5.67 4. MHFALEE 2 5IKE, i e ab B
B, 1890 kg/ha /K°F (B3) TR Z, FHN 811 4 B G, FEAK 10 cm 40P (A3) HEHUR
%, PR 9.11 1

xR3 FRPEHESGR

Flg. 3 The first survey results of seedling emergence

iﬁl’. I

FES H)E
Factor Bl B2 B3 Mean value

Al 7.00x1.00 7.331+0.58 5.671+2.08 6.671+1.41

A2 8.33£1.15 5.67%£2.31 8.6710.58 7.56+1.94

A3 8.334+0.58 9.00+1.00 10.00+1.00 9.11+1.05

HfE

Mean value 7.89+1.05 7.33+1.94 8.11+2.26

Wk 4 fros, EAFRSGE 45d I, HEAEXHE R H B R R E R (P=0.4372>0.05) , {HEEXH#E
H T A2 T 2 (P=0.0028<C0.05) , [FJHY, 78 JIR RN e A ) 22 T % SR 5 H I HE 7 [R) BE A 30 32 B2Mi (P=0.0329
<0.05) o R FE LRS54 AR DR 25 28 AR H I i SRR

R4 FRPEERFESIR
Flg.4 Anova table of the first survey results

T5 ZERR Rl H B An F & P f&
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= s LY - -
E2024F5 2B AFEVMFEARE P bRt LA
Source of variance Sum of squares  Degree of freedom Mean sum of square F volue P volue
B A
27.5556 2 13.7778 8.2667 0.0028
Membranae tectoria A
Tt At B
2.8889 2 1.4444 0.8667 0.4372
Fertilization B
B A XL B
Membranae tectoria A X 22.2222 4 5.5556 3.3333 0.0329
Fertilization B
R
30.0000 18 1.6667
Error
SR
82.6667 26
Torel

R 5 AT%0, MBS 45d, 7E 900 kg/ha (B1) il /KF T, AN [E] 78 f A 24 B) %o HRE o 1 0 S8 38 5
Wi, TA7E 1450 kg/ha (B2) . 1890 kg/ha (B3) P NHEAEK T, AN 7] ()78 62 Ak BE [R] 0 H A HA B A o 35
o, Horf, 1450 kg/ha (B2) HifE/KFE R, FEE 5 cem (A2) AbF 5 M 10 cm (A3) ALBRXH E
R E# (P=0.0162<<0.05) ; 1890 kg/ha (B3) JEfE/KF T, £F#HE (A1) AHE5FEMK Scm (A2)
KPR, FRBE 10 cm (A3) ACEEXTH R B AT R E 57 (P=0.0020<0.05. P=0.0322<0.05) , {HF M

5cm (A2) WS 10 cm (A3) ARFE H e H 5

x5 ERBERTERERENHEL

B/
[Z=k27

i FF AN 2 2

ek % EELALE R

Flg. 5 Results of multiple comparison of the effects of mulching factors on the emergence of sugarcane under fertilization

ZAB I 95% B AF X [H]

B A ? FriEiR %=
it B SEREEE " P 1Y 95% confidence interval for the difference
Membranae Standard
Fertilization B ] Mean difference P volue TR FIR
tectoria A error
Lower limit Upper limit

Al A3 -1.3333 1.0541 0.6661 -4.1152 1.4486

A2 -1.3333 1.0541 0.6661 -4.1152 1.4486

B1 o A3 0.0000 1.0541 1.0000 -2.7819 2.7819

Al 1.3333 1.0541 0.6661 -1.4486 4.1152

A3 A2 0.0000 1.0541 1.0000 -2.7819 2.7819

Al 1.3333 1.0541 0.6661 -1.4486 4.1152

£ A3 -1.6667 1.0541 0.3938 -4.4486 1.1152

A2 1.6667 1.0541 0.3938 -1.1152 4.4486

A3 -3.333* 1.0541 0.0162 -6.1152 -0.5514

B2 A2

Al -1.6667 1.0541 0.3938 -4.4486 1.1152

4 A2 3.333* 1.0541 0.0162 0.5514 6.1152

Al 1.6667 1.0541 0.3938 -1.1152 4.4486
gk s
Continued table 5

it B B A FIEZEE PRt iR 22 P ZEE) 95% E A5 X ]

Fertilization B Membranae Mean difference Standard P volue 95% confidence interval for the difference
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FE L RERAE
tectoria A error TRR BR

Lower limit Upper limit

A3 -4.333* 1.0541 0.0020 -7.1152 -1.5514

Al A2 -3.000%* 1.0541 0.0322 -5.7819 -0.2181

- o A3 -1.3333 1.0541 0.6661 -4.1152 1.4486
Al 3.000%* 1.0541 0.0322 0.2181 5.7819

A2 1.3333 1.0541 0.6661 -1.4486 4.1152

A Al 4.333% 1.0541 0.0020 1.5514 7.1152

VE: ZHEEET: WibeRik. *RRENKTFFEREE. TR,

F o[, W5 45d, E2EE (AD . 5 10 cm (A3) b3 AN [E] ALK P ) HRE i
BIXREER. fEEE Secm (A2) AF T, 1450kg/ha (B2) . 1890 kg/ha (B3) PN AL KT ) H
B ZESEE (P=0.0322<<0.05) .

*o AEBEERTRERREMNHELEFMS EHRER

Flg. 6 Results of multiple comparison of effects of fertilization factors on sugarcane emergence under mulching factors

ZEER) 95% B (5 X 7]
B A . FEME ZEAE B 95% confidence interval for the
Jtit B bR iR 2 P fH ,
Membranae Mean difference
) Fertilization B ) Standard error P volue
tectoria A difference TR LR
Lower limit Upper limit
. B2 -0.3333 1.0541 1.0000 -3.1152 2.4486
B3 1.3333 1.0541 0.6661 -1.4486 4.1152
B3 1.6667 1.0541 0.3938 -1.1152 4.4486
Al B2
Bl 0.3333 1.0541 1.0000 -2.4486 3.1152
2 B2 -1.6667 1.0541 0.3938 -4.4486 1.1152
Bl -1.3333 1.0541 0.6661 -4.1152 1.4486
2 B2 2.6667 1.0541 0.0629 -0.1152 5.4486
B3 -0.3333 1.0541 1.0000 -3.1152 2.4486
B3 -3.000* 1.0541 0.0322 -5.7819 -0.2181
A2 B2
Bl -2.6667 1.0541 0.0629 -5.4486 0.1152
- B2 3.000%* 1.0541 0.0322 0.2181 5.7819
B1 0.3333 1.0541 1.0000 -2.4486 3.1152
X B2 -0.6667 1.0541 1.0000 -3.4486 2.1152
B3 -1.6667 1.0541 0.3938 -4.4486 1.1152
B3 -1.0000 1.0541 1.0000 -3.7819 1.7819
A3 B2
B1 0.6667 1.0541 1.0000 -2.1152 3.4486
- B2 1.0000 1.0541 1.0000 -1.7819 3.7819
B1 1.6667 1.0541 0.3938 -1.1152 4.4486

22 BRIREL

AbER S 90d HEATEE —UCRE, HEARWNR T PR, HEREZ MAENEEE S cm X 1890 kg/ha Jiti Al
KF (A2XB3) &M 10 cm X 1890 kg/ha JifiEAKF (A3XB3) , ~F¥JHH AN 23.00 4>, HE &K
AL FE N FE IR 5 cm X 1450 kg/ha FEAE/K T (A2XB2) , ¥ 12.67 4. MWHIFAEFE > HIKRE, HEALALEE S,
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b

1890 kg/ha /K°F (B3) HEURZ, Tk 21.44 4> B G, BT 10 cm 40H (A3 HEHHZ,
179 22.00 4. 5HE—IRIAEZR 2

x7 BIRPELEER

Flg. 7 The second survey results of seedling emergence

Bl A
(IS HE
Bl B2 B3
Factor Mean value
Al 17.00£3.00 20.67%1.15 18.33+4.04 18.67+3.04
A2 19.00+2.65 12.67£3.79 23.00+3.61 18.22+5.38
A3 22.00+2.00 21.00£2.65 23.00+5.57 22.00+3.35
BiE
Mean value 19.33£3.12 18.11£4.73 21.44+4.53

xR 8 NAHE 90d MIH I T Za s R, 5 —RIRELRAFENZ, HACAE R H R
Y76 82520 (P=0.0579>0.05, P=0.1357>0.05) , 1] & B2 B0 H 52 52 (P=0.0453<<0.05),
XEE AL R —.

®8 BERPELZRAESR

Flg. 8 Second survey results analysis of variance table

Ti ERYR “FI7 R B HE Syl F1H P1E
Soruce of variation Quadratic sum Degree of freedom Mean sum of square F volue P volue
B A
76.7407 2 38.3704 3.3528 0.0579
Membranae tectoria A
Jitht B
51.1852 2 25.5926 2.2362 0.1357
Fertilization B
T A X fIE B
Membranae tectoria A X 138.3704 4 34.5926 3.0227 0.0453
Fertilization B
R
206.0000 18 11.4444
Error
¥l
472.2963 26.0000
Torel

% 9 Al %0, ALFRJS 90d, 7E 900 kg/ha (B1) 11890 kg/ha (B3) PHANMEAL /KT R, AS[E] )78 i b
PR TE) 5 P T B R . TITE 1450 kg/ha (B2) FlAEKE T, ASIF f 78 FE AL 2R ) 5 H 8 H P 6
Hm, Hi, B Sem (A2) WF54E% (AD AF. T 10 cm (A3) ACFRXHH R
ZRRE (P=0.0289<0.05. P=0.0222<<0.05) ; i (A1) AFEER 10cm (A3) ALFEEXSHEH
W HAEE (P=1.0000>0.05) .

*9 ARBERTERERENHELEFMA S ELLRES

Flg. 9 Results of multiple comparison of the effects of mulching factors on the emergence of sugarcane under fertilization

Jiti At B B A FEME A bR 22 wEE ZEAM) 95% B (5 X 17
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Fertilization B Membranae Mean Standard Conspicuousnes 95% confidence interval for the
tectoria A difference error ] difference
RR LR
Lower limit Upper limit

A3 -5.0000 2.7622 0.2610 -12.2898 2.2898

Al A2 -2.0000 2.7622 1.0000 -9.2898 5.2898

A3 -3.0000 2.7622 0.8753 -10.2898 4.2898

Bl A2 Al 2.0000 2.7622 1.0000 -5.2898 9.2898
A2 3.0000 2.7622 0.8753 -4.2898 10.2898
A Al 5.0000 2.7622 0.2610 -2.2898 12.2898

A3 -0.3333 2.7622 1.0000 -7.6231 6.9565
Al A2 8.000* 2.7622 0.0289 0.7102 15.2898

A3 -8.333* 2.7622 0.0222 -15.6231 -1.0435

B2 A Al -8.000* 2.7622 0.0289 -15.2898 -0.7102
A2 8.333* 2.7622 0.0222 1.0435 15.6231

A Al 0.3333 2.7622 1.0000 -6.9565 7.6231

A3 -4.6667 2.7622 0.3251 -11.9565 2.6231

Al A2 -4.6667 2.7622 0.3251 -11.9565 2.6231

A3 0.0000 2.7622 1.0000 -7.2898 7.2898

= A Al 4.6667 2.7622 0.3251 -2.6231 11.9565
A2 0.0000 2.7622 1.0000 -7.2898 7.2898

= Al 4.6667 2.7622 0.3251 -2.6231 11.9565

F 1005, AHE)SE90d, EEEH (A AH. FEHE 10 cm (A3) AN HAS[FE bE AL KT 8] H R H
MY LREZER. EEESem (A2) 4K, 1450kg/ha (B2) . 1890 kg/ha (B3) PNt AL /KT &) H
HHERZEREZE (P=0.0045<0.05) , X558 —HAELE R 5.

* 10 EBREERTHRERREN HEH BTN 2 ELLRER

Flg. 10 Results of multiple comparison of effects of fertilization factors on sugarcane emergence under mulching factors

ZE{ER) 95% B 5 X 7]
I A PEEZEAE . n 95% confidence interval for the
Membranae )‘?E‘HE B Mean & HE%%‘E difference
——— Fertilization B P Standard error Conspicuousness e o
Lower limit Upper limit
B2 -3.6667 2.7622 0.6028 -10.9565 3.6231
Bl B3 -1.3333 2.7622 1.0000 -8.6231 5.9565
- B3 2.3333 2.7622 1.0000 -4.9565 9.6231
a Bl 3.6667 2.7622 0.6028 -3.6231 10.9565
&R 10
Continued table 10
IR A AL B FEE FriERE BEM ZEAH I 95% B A X [H]
Membranae  Fertilization B & Standard error  Conspicuousness  95% confidence interval for the difference
tectoria A Mean TRR FBR
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 FERFFIFEE+T—REESGARKE | F4s 4@ 2%
T B2024F2ERFMHEMERES | P2 TLA
difference Lower limit Upper limit
Al - B2 -2.3333 2.7622 1.0000 -9.6231 4.9565
Bl 1.3333 2.7622 1.0000 -5.9565 8.6231
B1 B2 6.3333 2.7622 0.1023 -0.9565 13.6231
B3 -4.0000 2.7622 0.4943 -11.2898 3.2898
Ao B B3 -10.333* 2.7622 0.0045 -17.6231 -3.0435
Bl -6.3333 2.7622 0.1023 -13.6231 0.9565
- B2 10.333* 2.7622 0.0045 3.0435 17.6231
Bl 4.0000 2.7622 0.4943 -3.2898 11.2898
B2 1.0000 2.7622 1.0000 -6.2898 8.2898
Bl B3 -1.0000 2.7622 1.0000 -8.2898 6.2898
A3 B B3 -2.0000 2.7622 1.0000 -9.2898 5.2898
Bl -1.0000 2.7622 1.0000 -8.2898 6.2898
B3 B2 2.0000 2.7622 1.0000 -5.2898 9.2898
Bl 1.0000 2.7622 1.0000 -6.2898 8.2898

3t 4w

AR IO R I, R P e A R G L R S5 AN S5 ) AR R 20.18% M1 34.80%, 1Tl
7R A R 6 LG IR T NS SR R BB 33.3% 1 84.4% . AR EEL R TN, £ AHALKETR
IR 10 cm (A3) B EmE, HPES ML ER (AD ABEMBER S em (A2)
H 17.84%F1 20.75%. LA L, fEREMEE BAEOLT, & 9% L3RI t MR T 32 i i 4

Jite AR DOV RE A H B A — e . ZRE SIS IR, ESEM AT T, A H R A
JaH B & PR R DL TR0 = A 4 Tt A 3k O 2 A ERNAL B 5 24 38 00 B 1 AR s B 124 () 1
FAMR I H L I RE b = B BB A 2y, SRR AT AT . R AR 36 3% Bt B | 78 & AR
RN R, EAFFERGE T, XSS R ER =K, 1890 kg/ha (B3) /KF RN H
FEHH U 2

AR KT, MR TH, M TARBALAKS, B H R SR K, JEIe T i
JEAKPR, BRI 3 Fhabsd, PRIAESE R EREEE 10 cm 44 T HBE R HE® S, WTRERK AR
JETERESE R, HREMLE AT Bz 2, A RUR I 7R ZFERHTE .

R LR, TEARHLX SEPRA =, H R RR S O s R, O b 7 A S e AR R A B R 10
em P b, HRESH LRSS, BEnTH RBiE, J8a] SRR CRIRORAE . [R5t 2 JEAE, 39 2 K2
H T B 7R 5 7 K

23 R
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HFESES: S MERFRRAS: A

A Study on the Current Status and Strategic Measures for
Innovation and Development in Guangdong Agricultural
Reclamation's Southern Medicinal Herb Seed Industry

WU Zhaocheng’, CHEN Shiwei, CHEN Haijian, LIANG Qiuling, LAI Zhiming, XU Yangyw, DENG
Liji, ZHAO Shuangshuang:, DUAN Menjun;, YUAN Zhineng', WU Ruhui’, HUANG Yuquan, ZHAN
Ruoting, CHEN Mingwen’, CHEN Yehai-"

. Guangdong Agribusiness Tropical Agriculture Institute Co., Ltd., Guangzhou , Guangdong;. Guangdong Agricultural

Reclamation Institute of' Tropical Crop Science, Huazhou , Guangdong;. Science Research Institute of Zhanjiang State Farms of
Guangdong, Zhanjiang , Guangdong;. Guangdong Agribusiness South Asia Tropical Corp Science&Technology Center,
Guangzhou , Guangdong;. School of Pharmaceutical Sciences, Guangzhou University of Chinese Medicine, Guangzhou ,

Guangdong;. China Resources Sanjiu Medical & Pharmaceutical Co., Ltd., Shenzhen, , Guangdong

Abstract: The germplasm resources of Southern medicinal herbs, regarded as the "chip" of the industry, are of strategic
significance in ensuring the effective supply of these herbs and also serve as the material basis for the original innovation in
agricultural science and technology and the development of modern seed industries. To support the large-scale development of
modern agriculture characterized by "high yield and high quality” in the Southern medicinal herb industry, Guangdong
Agricultural Reclamation has joined hands with Guangzhou University of Chinese Medicine and China Resources Sanjiu to
establish the "Guangdong Southern Medicinal Herb Seed Industry Innovation Park," basically constructing an integrated
platform for the innovation and promotion of Southern medicinal herb seed industry, which includes "Guangdong Southern

Medicinal Herb Germplasm Nursery (classified by efficacy) - Genuine and Major Southern Medicinal Herb Germplasm Nursery -
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New Variety Breeding Base - Seed and Seedling Propagation Base - Innovation Laboratory - New Variety Promotion GAP Base."
Currently, , kinds of Southern medicinal herb resources and  kinds of , genuine and major Southern medicinal herb germplasm
resources have been collected and preserved, functional genes of active components in Southern medicinal herbs have been
excavated, modern breeding technologies have been developed, excellent germplasms have been created, and new varieties
(lines) of Pogostemon cablin, Illicium verum, and Schizonepeta have been bred, and  technical regulations for good seed
propagation and standardized production have been drafted and published. Guangdong Agricultural Reclamation has achieved
an annual seedling capacity of million, built , mu of GAP bases, and a total planting area of , mu. This paper, based on the
development idea of the whole industry chain of "protection, breeding, propagation, and promotion," deeply analyzes the current
situation of the innovative development of the Southern medicinal herb seed industry in Guangdong Agricultural Reclamation,
discusses the development prospects of seed industry innovation, and proposes suggestions for strengthening germplasm
collection and utilization, accelerating breakthrough new varieties, innovating seedling propagation technology, improving

cultivation techniques, promoting Southern medicinal herb GAP production, and deepening collaborative innovation.

Keywords: southern medicinal herbs; traditional Chinese medicine; seed industry innovation; germplasm resources; preserve,

cultivate, propagate, and promote
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Preliminary report of Huajuhong (Citrus maxima Tomentosa)

germplasm resources re-grafting and seeding experiment

Xu Zhiwen, Chen Ruibiao, Xie Lili",Liang Qiuling, Lyo Ping*, Zhou Qinghua, Chen Yufan, Liao Ruxing, Li Limin, Chen
Yangyang, Han Hanbing, Huang Xinmin

. Guangdong Agricultural Reclamation Tropical Crops Research Institution, Maoming, Guangdong , China; . Guangzhou
University of Chinese Medicine, Guangzhou, Guangdong , China; . Guangdong University of Petrochemical Technology,
Maoming, Guangdong , China

Abstract: To study the performance of different Citrus maxima Tomentosa germplasm resources in the Taoist medicinal herbs
production area of Huazhou, varieties of Citrus maxima Tomentosa germplasm resources were introduced from different areas
of Huazhou City, Guangdong Province, and were rewired at the base of the Guangdong Agricultural Reclamation Tropical Crops
Research Institution. After two years, the leaves, flowers and fruits of the various plasmodial resources were collected for
botanical traits investigation, and their fruits were dried to determine the active ingredients. The results showed that the various
qualitative resources showed different adaptability, among which, the plants of Miyejinmao and Luzengxianwen germplasm
resources had weak plant growth after grafting, which had no suitable fruits been colleted, while the plants of Miye, Huangrong
and Jinzhong germplasm resources had strong plant growth after grafting , and the botanical traits of leaves, flowers, and fruits
were better, Huangrong and Jinzhong had relatively high contents of total flavonoids, naringin, and rhoifolin within the fruits.
Keywords: Citrus maxima cv. Tomentosa; Germplasm resource; Introduction; Botanical characterization traits; Total flavonoids;

Naringin; Rhoifolin
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Feasibility and development
strategy of planting southern

medicine under rubber forest
YIN Huafeng

Abstract: With the continuous adjustment and
optimization of the agricultural industrial structure, the
underforest economy, as a new type of agricultural
development model, has gradually attracted people's attention.
As one of the important economic forests in China, rubber
forest has a broad underforest space. Through the analysis of
the ecological environment characteristics and the growth
habits of rubber forest, this paper discusses the feasibility of
planting southern medicine under rubber forest, and puts
forward the corresponding development strategy, aiming to
provide theoretical basis and practical guidance for promoting
the development of rubber forest economy.

Key words: rubber forest; southern medicine;
undergrowth planting; feasibility and development strategy
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Bt 1 SEW MR, APUAERE[70-71]. “F
Mes” 5 “EHMS T AEN (W) HFEME
TR B A, HEEM R AORFE RET
&M 15, X Focd CRIFH N 0.1%~5.0%) Al Focl
CRIFFEN 1.0%~10.0%) /Npts gk, 75
PO, YR B2 B IR O A
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R IR I R PE[4,13-14]

] Py A1 2 3 350 R A 4 5 00 DR 1 ELAE R AR

S v VR S DU T DA S o 20 P B R RS e 4
MR G P B R [41], B EENPHE AR B Z
Pl R b A R, BE LA IEE (POD)

HEMAMEARE (CAT) « ZBM%AMNEE (PPO) . XA
RAIRRENE (PAL) , UWAJLT HEES B -1,3-8 %
PERE[19-23]. AMUIJLT o B s M (0 K /N 5 7 4
FifHL. BOR 2 (A R IEMSCE; PO BEM ML T R
B G 1 1 KN R b A 5 B R BT B
P2 ) ARTELEA R PE[38]. ALK, Bl
4B. Bt HIKEREFERE. ClassIIT B4 i S AL P -

2 LT Fi B (putative chitinase) 14T 4 & & Bl g i
PP 3L 55 5 AN FE RIFE B & R b (0 AR 6 3Rk i 1
TR S R . B RE oW LT YR
KKWB-5 H k%S H R ESIR, IEH>WERES
BREIJLT 5 B T LA S| S AN PR &R A i 2 N A
& M A0 T A L AR K [33-34] . X PUR IRAEAR
= P ORI A S R S B A F Bk o
BiEPifEH . CDPKs 25 &8 P E PR M - [40]
SRR W B IR SO DTG S P Ak 2
RIS R, 458 EH, CAT. POD. PPO [jff
TR 1A R /DN T % A 5 A 8 T 57 10 g iy e {1 38
WE AR5 S Fh o M 2 IEAH G, SOD B Al B 14 2%

WEHURPEREEUDN, R IR MEFRE— B R[32].

LM Focd J5, PAL &R NLEACHHE shill, 4%
ZIBRE W RN, MARNGEAW R RELE, H™
VITEMEP A S S E S P DR 3 . W IR
MR FE L R ZH R 4 e HY 8 > MaPAL 2 [ 73l i
%N MaPAL1~MaPALSR,F% | MaPALG6 b HAth 75
PAL 2[R A4 B IF S K ARG I PAL 2[R SR AE— 2,
MG 5 DR 5 4 B B 1 i 45 A3 R B 8 > MaPAL
FHKJEF PAL KiK. MaPAL2 1 MaPALS 3%
[AI7E Focd 124« NR I H N, 1T HEMAIS. Focd Jk
B 12 44[19]. Xingchen Jia 252235\ N, FIFHL
M7+ HOS15 & [ 541 MaHOS15 ] fig il id /K% ik
PR IAIER T AHEAER N FEEMZER, 5
TR PR RN BT & PR 3EAT Focd b, 53R W,
MaNPR4 #1 MaNPR11 7E 7 & & Fper R i, fEBihE
A B [36]. I B AU FH P AR A B 2 AT R
(velezensis EB 1) A=W TiAbH# A AR 5 HHIM & EAH
BT REA SO Foc IR, EB 1 AbHE (1 22
T HE B S R R, g e se R e e . B R
JRARREZAK . TS L. ARG R 4T i A%
BAEE, HiEEEEY) SA. JA 5 13 5 8 i
DAHE S BT PE[39].

FFEE W TIP (banana bunchy top virus, BBTV) &%
B BEENREN, BBTV EFEERILEER, &
BRI B, KEFMERDUR . LKiEw
B4R R RE. MES 1 Mo E. RIN
BRI RM B RRERN TN B s

109

NSP 4 s 5k, MM a5 (8 NS 4 )
iR AR, B8] 4 BBTV {71 NSP Al NS
PN ASFIRE 2R [26]. Yu, N.T.25 2034 WIE B AR 6 5%
I B, A & FEH cDNA K22, SR Fl RT-PCR
TEE B3 R E ERRER . 4RRY,
TEF M B 8 A A B2 25 kDa 14 71 %
RS, RIF1ZZ PR RE NS B3 2 R R
R A S DU, IEWI A B3 2 R E
B2 5 PiE R T 25 AL [27]. MR EEXT R £
BM T AR IX ) E B ORI, S5 RER W
T 20 A 1 ST 9 1 S i A7 R 2 S P ) B
WP . EIEE Xj7-1-4 HORHER G, KEBOK RS
MR K 4 DY BAE R RE, 451K, 9
ANHUUR B ETTEZ, 6 A A KRR RS
B mi[28]. Z5 ERTIR, By AR 5 R IR 4 R
775 HAA A RE O 5 AR AN A2 2% 1 3 TR 5 S ML A
Ko

R ER b E I A AL T
E 0 B3 T 20 B AT 4 2 B 7 b e

(1-aminocyclopropane-1-carboxylic acid synthase,
ACC) KEA, FIFBERETEFRIES0].
RN E R il 2 B (PAL) Be s L- AR N & IR A R
KRR, kAR =6 K, SMHERMEAEA
YIS E[19]. CDPKs 7E YT 5 {2 3 A o6
il N & 55 540 T I ALFE[40]. BT BR (Abscisic
acid ,ABA)REE i tEY N 2htE, LHEEFM)E,
ABA 5 FHEY MRS IE R, BIRE TS
L E PEP FRALEEIE 4 [24]. NHX 8 H 5 1) & 40
A ek (Sodium/Hydrogen Antiporter) 3 [ 5 ik,
Y Na+/H+ % #% 12 7 A (NHXs) A& — Fl € AL T 41
MR R 1, HAE A 2 4ERF 41 I Na+/K+F1 pH 1)
Fads . W iEm (S 5 @ B SOS (Salt Overly
Sensitive ) {5 5 1H 1% H < H# Na+/H+#5 12 & H SOS1,
el 2 R NatBr i g, A1 S5y xt ik
Sy W38 R R [52-54]. IEE IR R H RN
5 38 A R ,MaPIP2-6 3 [K) Ry 25 7F 4b H 5 3 3%
X BB S W T A B B R, A
Al R 5 Eh il N [55]. A 3 E ] MaPIP2-7
[Pk R IR ek A% 2R i N AN B IR R4 . $R e T B
FE A ABA K, BEK T Nat+ A K+HIH
B, 5/ 7 K+/Na+fJHAE[66]. X0 78 &
18T E A A B AR R, R 3oy
Sy HTIRIE ) MDA . R RTATERE B
HRF MDA & MR SOD H AT Va0 4 25
MR IR ER & & IR & A & & 1Y SOD.
AR 11 o7 FEE 325 P A D 0 2 Pl e A B ) %7 ) 2 Y-
Hrigtn[44].

Wei Hu 4 % % B 7T ABA {5 5 4% S 4% O B2 1
PYL-PP2C-SnRK2 F & 5 EL VU8 (BX) R £ (FJ)
X AN B AT R e e R 2 SRR,
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THALFER, 1/21 PYLs. 10/84 pp2s 1 0/11 SnRK2s
7E BX W 55, 11 1/21 PYLs.6/84 pp2s A1 0/11
SnRK2s 7t FJ 8.2 L i, 10 NEEHF (MaPYL-8.
24, MaPP2C-20. -39. -47. -52. -53. -57 fll
MaSnRK2-9. -10) . 5 NJE[K (MaPYL24 Fll
MaPP2C-67 . -77. -80. -83) 1 14 /3 [A
(MaPP2C-87. -83. -67. -52. -57. -61. -85. -25.
9. -8, -51. -13 . =76 1 SnRK2-9) #£ FJ
s B R EE S (BT Log2 MIEHUER
tt >1; P <0.05) , A FEFZ E MaPP2C-44
FN-63 7EERACER J57E FI AR B G 1) o
T 5 S N B B B T T O 2 A B DA T AL R
FIROLIVE TR S ERALE, M ERREE>0.01%
W, BEEERIRERT S, BTN g
WFR IR 17, 1X B IR K AR, 3
55 BR8] (535 T 2 22 AR, AR 41 B AR K,
b ETo 5 HME IR R TR S
WEFETL R K BT ek v Re A k%
PEIRUS K+ Ca2+. M2+HIRE T, M A 4.
A4 B N PRI R LA IRALNE . NN T AR EF
MR E, 2t 4hHE Na+al 3  5 Na+7E AR [A
AL A, AT RE AN Z 1 Na+ A7 TAR &6,
M BH 1E Nat[A] it 32 5 ¢ Na+7E 18 51 id 72 7 4
ZER T R B Rz AL s A M W i [42] . ¥ IR S EE
I3 MT AR S 264 TN MaPAL i 3 K ) R 1A 15 I
RIVAE LR WMHE T, MaPAL1. MaPAL7 £ 81 Fif,
AR ZH T, KB MaPAL1. MaPAL7 A
REXT SR IE IR RI[19]. F 3 EWF LRV T b hiE T
HEEYEIEES R, K NaCl e 2045 55
T, WA HED (CaM) AR
(Ca2+-ATPase) VEVEAFERRIE. FeAlfeH, ¥
BELE Eh a8 R AR EF Y Ca2+-ATPase & [F & ik B 3%
B, BB SR, naeS R m Y 3 A
Ko BT EIE Ca2+Hads, FELWIME T Hhia
ERRET, MERIINEE. BFEHEEE R
PR £ 1-Z M I bE-1-FR IR (ACCO LB (ACO)
FH (MbACO2) , FHHtATRIE M, Nk
FE ACO R KRR G e S A2 R i Thae e,
GERLH, ZindEih T (300 mmol/L AALEN)
Jo » BB AL A S MbACO2 JE[K i IA (i
Bl 2) [51]. A A [F) 2 R 23 Y B2 7 2
(M.acuminata L.AAA group) FUK; B4 N I
MFEE A, B FEFHHHRE FE3R B NHX A1 SOS1 4
RAE A FS], % MaNHXs. MbNHXs. MaSOS1.
MbSOS1 #AT/#r, 45REKMH, NEEBERFA
R E % E P 9 > MbNHXs FE R 55 il 72 2 A A
W 4R M B BRI RIS | NE R
Na+/H+i¥ #4128 85 [ 2 [ MbSOS1, %A 5 Fh
(MeJA. GA. SA. IAA. ABA) A4 fh (GA.
IAA. ABA. Me JA) TEHYIEEE N JC/F; 2 7E
200 mmol * L-1NaCl £ 4-2 T, MaNHXs 757
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FER . A AR Rk, MbSOS1 3[R & B AE
R 22 4 % NaCl %5 F & & ; MaSOS1 % [#
MbSOS1 & [K ] DA BE AR 4R AXT3 i £6 14
O e 1 5 25 $E v [43]. MaROP Sg & [RIAE FR 11
fiif 5 P4 3 i AT e L RRAR T AN B
Y P K+/Na+HAE N Ca 2+IRE A 5%, %5 1Y
Y EhEUR (SOS) BRI ANAG (5 S 12 2 R 1)
KIE[61]e L PR, K REHEAE 2R e I H L A
IR BN > F 0L, B AR R T R AR
. MEPBER MG 5150 55 7 P e de, Xk
BLA) S [F 4R F CASE ok B2 0 T R 12

YRR o B Y AR B A AGAT 5T

KR A KRB —. ‘&
M15” hERHEEAWE, #8115 F
[70-71]. \NEEM FBEYIRE, TRWbiET,
T 040 P PN B 2R 45 RS 33 1A 15 0 R G R 2R T VA
e AR QSRR IRBES, M TBE R
o DAAERFAM KT AR 4B T
JERE, TEMET, HHARERFELAEH
FAER T AR S EAER, BRAEE AR K
HEFANE U R BN —MEHEBEMR, 5559
FANMISET, A AL YIBE(POD) AR S AL 1) S AL il
(SOD)fe 6 1B i A AN M N 22 R (WA B B SE 4 RF
B R HIREE[5T, 72]. MbAh, KO Hhiais <4
TEHED RN SR O BER (ABA) MES
&S IB1%, W 5P 1K FRiX (Yang et al.,
2015) . V%R (Abscisic acid ,ABA)RESR EHEYIPL
Bk, TR, ABA £35S H 405 iR ]
(5 BAE s, A RIS, Bk
oy &M AR AT R LR [24). T RFMT,
IR AE AN H] ABA 35 SRR M K& T
SIRCEE, LN AE 206 I8 FE R 5k 3Rk
LIA[S50]. EFEYIH ABA ZARE N ABA 15 5842
H AR S 5 Y PR W N [37]) . A IE B
MaPIP2-7 {3 Fk 78T 2 254 T 5 B AL A 43
YHHIEIE T A1 ABA 7K T F&AK[66].

B U2 S5 2 2 O BT AN TR IS 25 11F T MaPAL S K]
[FZRIE1E HUR AR IBIE W E T, MaPALL. MaPAL3,
MaPAL4. MaPAL7 KL _FifBAZEF ZHHE T
W, 728 MaPAL1. MaPAL3. MaPAL4. MaPAL7
A] RE XV 3% W38 W B [19]. Wei Hu £5 2% F i 7¢
PYL-PP2C-SnRK2 %% 5 53 8 Jilp 3 1 7 4\ Ay FL
SRIER AT REN T RAEFE S HEHEMATME ACO
RN FGEETIEM SR ThEEER, 28T
(200 mmol/L H#EEE) WhF )G, SREH, T
B A s RE S S MbACO2 2 FilEk (nE
2) [51]. figHESE g nTiE e & A
REE. HEE (N BEEE . POD i&FMEFR SOD
T 6 TUAEBRFRFR AT 5 PPy R AT LRV,
PURRE SRR N : &8 15> Rkl E >
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¥ Z4>HA>H:#E 6 5 [58]. #id 13C rid s2i,
Vantyghem %5 \ & BL/K 53 e F 2F - (sucker) 77
TESL) 2= 38 B 2= I A AE LR 0 S, H 4 P 3 (]
WAEERT, FBORERWAHAMEAL, AmED
1 RE LA U A XA 28 AR 2 I Bk 3R 23 BiL[60) - B
T RME T B E T i e R e et
F, MR ERAR B 32 A KA IR e &K s i,
X2 MR (i BB YEmt i+ 5 e
(RBIF 9AE SE TV PR B AN R VA YR RE A B2 T R
FREE R TTH I, RRBIFE R WY& 2L
HEERa[63]. MK BATFEhE T, M
(FJ) ) MaROP-3b. -5a. -5c. -5f. -5g. -6 3&
HREEEZES TR (FPKM >8.9) . fE31&
AR, MaROP 6 7 FJ #_E i (FPKM > 2.3)[61].

R ARSI e B A B A AL BT 5T

FEV 18 2= 5 B0k £ 20 B 5 45 R 40345 AR 2L
— RN E WA S AR A 7t
SEt . MG AR ASTRRD g T R ) B S AR D A 0%
FEAFAE K[62], JeAIERA . FEIRAE R A1 DG BERE XS
e A BAER[22]. 2 S S5EYNA R, FHa]
G ghi) B RR R 45 & LRI Aa e v, [F)
£ DOS. POD. CAT Z5iE M LIS 48 B th &
PRI, BRAR AL B AR S e 38 ] v P
J 2 IR S 2 T T W ) B R AR IR R
VIRE[47]. (RIRMHE 20 20 R E =445, 50].
it % BR (Abscisic acid ,ABA) A 7 5 1 4 1% 55 firf 5&
P, I HE A I AR RIR fE E [24]. B
F FCUE B MaPIP2-7 {E N AOPUKIBIEZE 1) FE K
4H PIP2 WV Z% R i 013 A W AR A8, (] 3D
TEFEV WhE T8 & B AAE B PR, T BRI
BN ARG, HEIR. Al TEREF ABA
FEM, MEERAE R iR RERTELF[66].
FRP"RFEHE"H MaSULTR3.1-2 J [K A fg Bl H:
HEARIR, @ QS bR S B 2k, H202 1
IR EESILIA S, AR LLE R FEA[74]. FHR
I8 1 S HigE S A R, i e i 2°C~4°C 11
FERTIR[68], #kr 1 S HEFE[70]

WuENEE T H5AMIEMHXH =AmEtEH
H A (MaTrx6. MaTrx9 fl MaTrx12) , & F
MaTrx12 754 JiiE T B34 52 2] 247 1 1E 7] 1 4%
[59]. Wei Hu 252235 W1 70 ABA {55 4% S A% 0 sy
] PYL-PP2C-SnRK2 Z &5 L £ (BX)FIH; £

CEI)IX PSR b Aot JE A P e 1) 2 1 T2 e

RN RIEHER, FINEFEZRAPLEET
24 4~ PYL. 87 4> PP2C #1 11 4> SnRK2. %% %
B, RIEAFE R, 4/21 pyl. 17/84 pp2c Al 0/11

SnRK2s &Ik &3 L (GE T Log2 1 fold change >1;
p 1< 0.05), 1} 5/21 pyl.19/84 pp2c F12/11 SnRK2s.

MaPP2C-25. -43. -44. -45. -46 F1-63 £ 4 kbH
JEEFI Bl (CnE 1), M AESZIXU IR E
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G B T N7 4l B B 2 [25] 0 B IR SRR AN ]
T 26 A S MaPAL SR 3 K] (1) 3R 1A 17 1 ik AT 5E
%A R, MaPALl. MaPAL4. MaPAL7 £ H
L if,MaPAL2 230 H T i, % B MaPAL1.MaPALA4.
MaPAL7 ] fEXFFEA Wi S 19].

L H TR RE ACO 2 PR 5 75 10 355 Fo e st F2 11
REVER, S AURIE (4 'C 22h) AHJE, 45
BB, FEAMHEAHEEFE S MbACO2 A i
Fik (i 2) [51]. Wang X S22 X0y B2 kAT
12252 T R AR K RFL, BIF 78 % B AT v P A
B 11 R 385 I R e 4 AR R (3G DA K% £ 4 R iR
AR /D> A 0 FE M AN 5 P 386 5 ) AR B[ 57] - Wei Hu
& H TSR TR R BN FEVA il aE (1) it 52 AL .
T, RN R TAE FI A
XFF BX i 7R FEVA 38 T HF 5 R IB LR IA ARk
fEHCE R RS . BRI, &0 22 /N A Ak
HIE, FJ A 404 NEEFIAE BX d o sh R R
W, T F) A A 1210 AN R MR, HA
1502 /™ BRI AE P A i B oo 8 52 381 5804 i ae (1) 3K (]
W . R L R R, FI A 434
AR R AB AR T K. IR SR J & Fh
AW R RE, WA R ERE . B R
Ny SIS N A, PRI, B RR T
(ty ERF. ZFP 1 WRKY) . #7548 A A1 E3
2 REAEEREEN K 30 N2 ZFE FI A
rp 3 57 B FEVA L 35 IE A ER s i St ) a2k
1 1 K] W] BE T T R RE K 22 it 35 1) i 52 4
ABA (EHYITIRMEMEER) 1 ROS GEPEED
G5 WMZETE B SR v M S R, X AT e L
TR 52 M 7 HL] 2 —[64]
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&3] 1 BX A FJ R &% PP2Cs, PYLs M SnRK2s IR
RSB IERNRIEIE. BT Log2 HEHTILATEE
;“&!o EFRRENEHREUURCIERZIERR. A H
PP2C #x B £ 5. Fig. 8 Expression profiles of banana
PP2Cs, PYLs, and SnRK2s in response to cold, salt, and
osmotic treatments in BX and FJ varieties. Log2 based fold
change was used to create the heat map. Fold changes in gene
expression are shown in color as the scale. Group A PP2Cs
are marked with purple dot

PR KRR : The core regulatory network of the abscisic acid
pathway in banana: genome-wide identification and
expression analyses during development, ripening, and abiotic
stress.
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B 2: MbACO2 ERFERSS, TREMEEME THRIERE

Mt Fig.9 Expression of MbACO2gene in high-salt, drought

and low temperature treatments

e 733 2 0 HE 22 7 S0 2 (P<0.05) Bl S5 2 (P<0.01)

* represented significant difference compared to control
(P<0.05) ,

** represented extremely significant difference (P<0.01)

ZERIRIE: Ry AE MbACO2 FE K 7 [ K HR ik /04

v
MaPIP2-7 expression
'
v
Water transport
I

!
Improved osmvotic adjustment
’ 1 L

% H N
K v u

Improved ABA hesis and signaling <--- Reduced b injury ---2> Change in Na* and K* levels
| .,

™, ] v 4
£y & K
Tolerance to osmotic, cold and salt stresses

3: MaPIP2-7 HMMEEX T2, FLMEHBAIM 1%
HOHE TAEHLE . R BE AR TRHRMN R EE RS E.
Fig. 11. The presumed working mechanism of action of
MaPIP2-7 to increase banana tolerance to drought, cold, and
salt stresses. Purple arrows indicate the salt response-specific
physiological process.

FRIRYR: An aquaporin gene MaPIP2-7 is involved in
tolerance to drought, cold and salt stresses in transgenic
banana (Musa acuminata L.).

TR LR AL A o R 3 PR SRR T 5T

B (Musa AAB Group Fenjiao)J& T Wi B &R
— AR M, DU ORI AR L T 2 SR
BAE-¥ i ,\%V\]m‘"LE@JZ&’TK%@ Jo 1 4
FRSH, K Hﬁ,ﬁﬁ&&méwﬁﬂ Frie s
RIAEL A B, AR, AieAmEE, Ll
B, R EROK e i 2, REEGS[69]. |
15 R TR FE I 2 [68]. TEME K

RTINS, BRE. B, FER. B, B
WEWAR, ARFTRAN TR —5 K&

é%&%%%%%ﬁ%ﬁmzmﬁm%\Tﬁﬁ
KlE. Ol TR AL, A0 AR EE
S, BEBERY LA 16 A, BN 90.9%.
9 M BRI M EES L H, B BERYIA
22 Fil, i 98.61%, 1-H LI M (1-MCP) X¥y
JE S o) SR SR o) P R SR % N 2 1
A, 1-MCP A B8 i 98020 5T 52 0 44 M R
A KR E R AR TR AR AR S FE R ) 7= AE SR Ik
KF[75]. BERLMESEEITE BIIR. 2424
e R R AR =Y. IRMRRE A2, mrE
R R . L ERANES. gbAh, IREE
By (LOXO 1EFF, MeWiige B #E b ae = Ak Fr
SE MBS DL AR N B S5 6 o 14C A 1) g R 7
HEED R REAL, 2 T22ER%, efl8
A A N SRR R, G T e I R
BN SR, AR RS R AT I 4l A Cacyl-CoAD,
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AT SRR R AW o TBUTPERR-14 FRid S256
o, FERLPM SRR DR 3-FE-1-T
B, 3-FAE TR, 3-HJE T Mg Al = CliR; MaiE
R Re A Aol 2-FE - 1- 0 . 2-H RN . 4R
2-H RPN e AW S IR B2 [ 78] ¥ S 5 B ferh, &
Ff BBl Koy B EREARREEAA, K.
AAEYEE Y. RIS TERE . AHLER . RE R LT 4.
PER LU B 5 A g B, MR, Vel €
KR SR 2 B R 3 T R (7]
LR R A B SR S R B, 3 e A e 4
FECfRad I M, o SR SRR A R DAk B i A
[50], &A= RUBAE AL 7 L, TR LR 9 %
(1) A AR, T3 S AP AS AL 1) AN R 1
FEAK TN LUK B RS RIS AR, AT IR a5
ERJEMERN G AR NLE, S&REH, (D
AR I SO BB SR, 11° C 2R & J I
ORE, M 2° C. 4° C. 7° C Ik ER el 5] A2k
EEME; () MEEMaXH BB ERLCkR
E, f£2° C. 4° C. 7° CIRIRMEH—E RE
WG, R R TR K, R, R
RIS (3) MR E X 25 R B A F 4
BKE, 2° C. 4° C. 7° CIikERa] 5l AT
BEiia, W a5 A FEREEIEL. BHERE
Tk — 52 I (8] P 3 B B = 00 R B, A E R0
e (4> MMEREME SRR ER T AR, F
R BEMAKRE, BEBK, MEOEAE.
R ST g O AR R, PRIR(EECR; g
BT AR R S RMERE, MED
PRORD R RN, 55 5% RO 110 €2 T R R A A L e
B, (fF AP, i)™ & O A (5)
AT 5L Pl 26 %o 20 i R SR PR i A R PR, K
T ol 2 008 T SR A R B, [ BN R,
JER R R, RS R R TR TR I e R A B B S
T ER M S5 0 32 BIIR, 20 SR AR R
B 40 B R v R R 22 HLAH i BEAN I S ML, )R
PAALZ EIH] (60 M R UK E R R E
TN ERE. RIFE. FHRE. ME. AR
HIBORUL, 25° CEBER 25° C HAR
RSN B 2) o (7) MR X 2
JE R TR BEE HERE R SR RE, RIRME E
ER BT R P« B R T ) I R
Ty (8) MG T 25 K 05 B Ve A A1 S
ek S BRE, M ERF 5 EBF2 5 EHEEER .
SCREGERY B B AR SRR, R IA) R ik s KR
Py R ™, S BV R ELBETER S R R,
(9) MK EX R R BT R, T
R[] TR e I e P P L, R BE A . A
BE. M. SRS RN (100 ¥3% MbEIL1.
MbEIL2. MbEIL3. MbEIL4. MbERF1. MbCBF.
MbICE1. MbICE2. MbICE3 1E £t B #5%
WS VETE[49]. BEAEEE AR TARIE XA B
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R e il 2 TR Rk B 52, IR0E T S5 BT N 2 A
KK HAEEEPWD1.GWDI1.AMY2B/3.BAM4/7.
SEX4. LSF1. ISA3), KIl 7CI k21t Nk E S
RAERE, FEUGARERSE, M 11CREAML TR
SERIER . %8 TEREMIE T REZE R W
A R AR SCER L R, BATIAE 7°C I 1ok #E 52 3
k. ik 33 5 MaEBF1 BAERIEH, H 2
MNEEANENTERIS . R AR 3
MEAS . EKE. BERNGESHESHER,
6 MEHSHEMPIEHEA X, A3 NMEASEARK
filt, A S ADRMINFEIERE . o HAEE AR
TEARIRIE T P FRIAHE R Sk A2 L S A FHHR 4
il B R S FR B A AH D1 [79]. RIERH B EIR AT
RIEMHE AN = M 1-MCP (1-Methylcyclopropene)
b FE R B SR S JE PR AS I AR BR AR Ak, F A
oy FIE TR AR . KRS S ER
SE i FAREAG 50 UK RN 4T B RE Y B, I SR
SEEAk . %0E T 5 Ja BARRRGAH OC B UE K B i 2k A
2 o BE [ iR 3£ R . MaEBF1 5 MaABI5-like 25 [
HAE, (1 MaABI5-like #1175 MaBAMS8.MaPWD1 .
MalSA2 . MaXYL23. MaXYL23-like Il MaPL8
(115 375 1 LA S 5 R 3 AR I b e 5 R i R
SEE HE RS . & B MaEBF1 5 MaABI5-like

MaNAC67-like F1 MaCCCH33-like2 &5:45 %[ 1 H.
1B, FFFL R T SR80 5 200 2 1 e 4 A0 4 f B
it . mREE 1-MCP AbTH S50 25 5L sz 5 e Fn 5
WA —F. Bid RNA-Seq 20#7, ki 5
W 1-MCP AbHFHC KR 2 2, W R
WEGE ST JEh AR RS IRA[80]. IRFT
7 # F-Box & 1 MaEBF1 {11 i#i i 5 MaNAC67
LA [ FRAE LA SRR P AR IR P T vk B4
fit, MaEBF1 £ 7° C fifijk 12 K J5 FIFRIE 52 24
W], VERD PEMRAE I LA MaNAC67(5 255
F 4 mails A B AR 25 RS20 AR R
5152 3] #H 0 . MaEBF 1 5 MaNAC67 Z5E
HEN i, JEHew it ST S
VEM A S R B 31 B, 40 MaBAMS6 .

MaSEX4 fl MaMEX1. BERFXUA%E. GST i Al
BiFC SZ361IFSZ MaEBF1 5 MaNAC67 B LE H K
FEAER, FdE— P30S T MaBAM6 il MaSEX4
(B 31 [82]

A ACO ZE R FIRAE FER TR E A TR
MWL, SERKMH, FEEMERLKE A,

MbACO2 7 2 i A% FN 4 i3 Hh 2 R Rk s 3 ik -
IR TR, %R R R R S R A
#Z[51]. MalAA17-like /& Aux/IAA FEMK L, H
EREHESEENSERENTF. MMEEE 3T
FVER PHARAE G EE IR, 5 Dk 3 AR Ak R 2 72

4, MaEBF1 5 MaLAA17-like H EAEH, &
R AGI TR, WOHH R L SR R A,

Cl HFHIRARER, BS54 KEMEEST
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B Gl 4) [67]. kiS5 I S Al
58T, #7R T AP2/ERF i F i AR N e s [ 7
AT IG5 5 IE B R UEE A B R SR A AR
SR AL . SRR PR AR . SREEEA AN 5 B ) R
MAMRIEZET . MERLRAEY, 74 DKk
R RIE B EAR, R 23.3%. HH,
32 N H FPKM fEE TS 10, 4 4Nk 50, @3
MaERF15. MaERF42. AP2-28 fll MaRAV2; [
MaERF42 il AP2-28 (] FPKM {ii & & #8id 100,
BN HEAKCERIE . M RERET I 17 AN FTE B
TREFRE, 29 NEEERAKEHC, X
RE SIR A6 BE sh IR IR Y, R EATA]
REAE A R AR o 50 /2 MaERF42 Al
AP2-28[76]. it 7t & # # MuMADS1 1 MaOFP1
PRl B 1 1 3 TR R 1 % HL RS 4 ¥ A ELAE F AL
MuMADS1 7E#& 8 RSk B Fl sk GE #2 iR Rk K
PRGN, TE A IA B AE J5 IR T .
MaOFP1 )31 7K P16 & 85 R S gl ot #2 vp 2 3
kT MuMADS1, H7EX®E (FI)dfp e iRk K
FETE BX)MF. MuUMADSI ) K 451k 5
MaOFP1 [ 5 T 45 $4 3k 7 A4 S R Ak py S50 Hh 35
~HAHEAER[81]. 1-MCP 1 EA HI45& T4 T 3
I s if RV 24 P B % i ) Bl (2 3 A2, - 1-MICP 5 EA
G VR I T R A2 S e AR I - AR
-1-BRIR(ACC)SEALEE . ACC & k. % g
M. Z8-FLAEIE IR AN IR e 2 i i vs e, DL &G BR
MbPME1 4 A MbACST. MbACO1. MbPG1 .
MbPL1 RiEKF. XIS “l” HE
AN BT b Ak 1) G B R 2R [83]
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4: MalAA17-like/MaEBF1 B 2 R A FNER (LAY
T1EER MalAA17-like B EEEAMEE . EMAMAE
BERMECHNESNFLAXEER. EEIZNE,

maebfl 5 maiaal7 -HEBHEE/ER, 58T maiaal7 -FE
EAEREMIMMERERERR T EMEE. %M, K
B EHNE] T MalAA17-like 1 MaEBF1 By3RiA, it
MM EIS TR MM X ERNRIEZ,
SHREEZFMRUKLNE.

Fig. 9. A proposed working model of
MalAA17-like/MaEBF1 in regulating Fenjiao banana
ripening and softening. MalAA17-like can up-regulate the
key genes in chlorophyll, starch and cell wall degradation
pathways by directly binding the promoter of these genes.
Notable, MaEBF linteract with MalAA17-like and enhancing
the activation of MalAA17-like on the promoters of starch
and cell wall degradation genes. However, chilling stress
severely inhibited the expression of MalAA17-like and
MaEBF1, and then severely repressed the expression of
chlorophyll, starch and cell wall degradation related genes,
leading to fruit de-green and softening disorder.

%Rl ok YR . Auxin-responsive protein MalAA17-like
modulates fruit ripening and ripening disorders induced by
cold stress in ~ ‘Fenjiao’  banana.
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153 F ML) G 58 £ 4 . MaPIP2-6 11 MaPIP2-7
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KA TS TR R 5204 e AL, EFERE
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LB R BE 58 £ IR0 B Y 52 A 0%, ABA il ROS
155 PR AERY B b G PRI o, T B A L3 15 i
S FALE 2 — o MK BE 1 S S R B AL il >R
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NS TR AW e At o ARG IR 52 e Ky 5 Y o g i 12
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A RE R ST 0 55 A7 1 MaEBF 1. MaNAC67 25
TE RIS R B AR, T S 8 B R A O
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FEEE LRI SRR SO RN Eh b iE
Vi S E R S 2 [ R 2 1y SO Y 1
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23 E BB A DU M 0 BARAE AL,
FR BT T MR R E3 12 R & HE B & A
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SRR FITEEN . By R L FSIL ISR
b J5 SRS 1R 2L R R IE W 7L /b . 32 T MaEBF 1
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0.
NTHERETREKRE MR RS REF EA T
R, AT LLUE I 206 R AL A oskis 7 &
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JHR TR . RIEHAS . HK R HOR KAL)
W B A, BRI R R S, etk
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SRR, 7 R DA KB . BEK A
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DRI S . W KPR WEREER R, &
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Effects of Plastic Film Mulching
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Emergence Based on Two-factor
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Abstract: By designing two treatments that include plastic
film mulching and fertilization to explore the effects of two
factors on sugarcane emergence. The results showed that
both mulching and fertilization could promote the
emergence of sugarcane seedlings, and the results of the two

surveys showed that the number of seedlings was the
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highest in the 10 cm treatment with open film under
different fertilization levels, and the number of seedlings
would be reduced when the soil was covered with the upper
layer after mulching. Under different mulching treatments,
the results of the two surveys showed that among the three
fertilization levels, the number of seedlings emerged was the
highest at the 1890 kg/ha level. The interaction effect of
mulching and fertilization showed that mulching had a
greater effect on sugarcane emergence than different
fertilization levels.

Keywords: Sugarcane; plastic film mulching; fertilization;

two-factor; analysis of variance
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Table 1 Experimental design

PSS
B1 B2 B3
Factor
Al AlB1 Al B2 Al B3
A2 A2 B1 A2 B2 A2 B3
A3 A3 B1 A3 B2 A3 B3

IS M HAE B A AT A T BT 1 Ik, BIRER R
20cm, o ERREEA . ATEAEY R Y KA S
R RIMBLIRSE . N7 B &, REUT
BENLIX 3T, VeI 1. SR H &% 3 IREH,
3L 27 NMMIX, BAPIXAK 100 em. BE 35cm, /D
X Z (B B E 20 cm Z2npos, FE A AT SR AT bRy 1
HEMA, KARRS L3 #E 5 5 FaifE /N X
W, JEEEZ) 10 em, BF/NXEEFIMY 14T, #&M 5 4,
[ PEAHSE, /AP EEK, BANXHKE—S, L
RiEHLRKANE, MRIZERBEANSZ . &%
PR H W BRETAE, BR@tkm 5 RR, &
A FEBEK

39 TR 45d. 90d 1A H R HE T
.
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FERIR  FHM B E 55 Flg. 3 The first survey results of seedling emergence
soruce of quadrat  degreeof  mean sum F & B A
variation ic sum freedom of square F volue SSL (R
FZ A = = SN Mean
Factor A / / Factor - P2 - value
&gk 2 7.00+ 733+ 567+ 6.67%
Continued table 2 Al 1.00 0.58 2.08 141
TERKIE CPIIA AHE )77 A 8.33+ 567+ 8.67+ 7.56+
soruce of quadrat degree of  mean sum F{H A2 1.15 231 0.58 1.94
variation ic sum freedom of square F volue 8.33+ 9.00+ 10.00+ 9.11%
A3 0.58 1.00 1.00 1.05
7.89+ 7.33% 8.11+ =
K% B ¥iE
Factor B / / Mean
B2 A value 1.05 1.94 2.26
B . )
Factor i - ik 4 FiR, {EALEL)S 45d B, HEIEXSH
AxFactor T E B3 0 (P=0.4372>0.05) , {H X}
B / / HEE 22 (P=0.0028<0.05) , [FH,
p 7 JEE R it JES P 22 TR0 T JRE Y e [R5 R
) W (P=0.0329<C0.05) o KM 4k 43 Hi A [ Al
wE FRAT LR H R H v RS AR
Error /
psyiil
Total T4 ERPEERBENNE

1.2.3 HE b
ARG+ A AL FE S FH Microsoft Excel 2016, 5
ZEor s BE M MR A 1BM SPSS 23.0.

2 R0
2.1 F—IRIAES

PiRp AL 45d 5, SACERZ A RO HE
BLANER 3 Fi7m o Hoh i i 2 AR B A # I 10 cm
X 1890 kg/ha Jifi I /K T~ (A3 X B3), T3 i1 10.00
A, T H R D R AL 3 D42 75 5 X 1890 kg/ha it iEL
K (A1XB3) FIEEJE 5 cm X 1450 kg/ha Jifi 7K
F (A2XB2) , ¥N5.67 4. MPIRAL B FI 5K
E, MifCALPETd, 1890 kg/ha KT (B3) HiThi%k
W%, F¥N811 4y BEEAME Y, FEE 10 cm
WE (A3 HHE#HRZ, PR 91114,

Flg. 4 Anova table of the first survey results

JiEFR . P
b ST AN H B177 A - H
Source Sum of  Degreeof Meansum | P
Vo
of squares freedom of square vol
ue
variance ue
T A
Membra
8.2 0.0
nae 27.5556 2 13.7778
667 028
tectoria
A
Jiti AE B
0.8 0.4
Fertilizat 2.8889 2 1.4444
667 372
ion B
T A
i 33 0.0
XMEAE  22.2222 4 5.5556
333 329
B
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Fertilizat 61
ion B 1.
R A 0.000 1.05
R 00 -2.7819  2.7819
30.0000 18 1.6667 0 41
Error A 00
B 0.
82.6667 26 A 1.333 1.05
Torel 66 -1.4486 4,1152
3 41
61
HZ% 5 Al %1, AP )5 45d, 7F 900 kg/ha (B1) N tece 105
Tt AE KSR, A [R] 78 Ak 38 () 6 7 H 1 6 2 '7 Z'u 39 -4.4486  1.1152
R . TILE 1450 kg/ha (B2) . 1890 kg/ha (B3) A 38
PN AE KSR, A [ R 78 Ak 3 ) %of Y e S A 166 105
H i Ewm., Hrb, 1450 kg/ha (B2) JtifilL/KFF, '7 Z'u 39 -1.1152  4.4486
FE 5 cm (A2) A EFEH 10 cm (A3) ALFEXT 38
HiEHmEmEREE (P=0.0162<0.05) ; 1890 0.
" _ - _ A -3333 105 -0.551
kg/ha (B3) HEE/KFTF, ©€F% (A1) LM 55 X O 612 .
s cem (A2) AbFE. FEHE 10 cm (A3) AbFEXHH - A 62
FE 20 A B2 %5 % (P=0.0020<<0.05 P=0.0322 N iee 105
<0.05), HEE K 5 cm (A2) &b 5 FR I 10 cm (A3) '7 Z'u 39  -4.4486 11152
b TR H R H T R A B 38
0.
X " R . A 3.333 1.05
x5 AEEEETERER AN HEEEZMNZEL . a 01 05514  6.1152
B4R A 62
Flg. 5 Results of multiple comparison of the effects of 0.
A 1.666 1.05
mulching factors on the emergence of sugarcane under . " 39 -1.1152  4.4486
fertilization 38
- {860 95% E 5 X g% s
G X .
S - P ] Continued table 5
A L : —
e B HE 5 95% confidence i ZEEHI 95% EF X
Mem R Ty B )
Fertili 18 P interval for the ) A . FrifE I]
brana Stan B B o H
zation Mean Vo difference Mem 7= 95% confidence
e dard Fertili UIER P
B differe lu TR R brana Stan interval for the
tecto error zation Mean VO
nce e Lower Upper e dard difference
ria A B differe lu
limit limit tecto error TR ERR
nce e
0. ria A Lower Upper
A -1.333 1.05
66 -4.1152 1.4486 limit limit
3 41
A 61 0.
A -4.333 1.05 -1.551
B1 1 0. 00 -7.1152
A -1.333 1.05 A * 41 4
\ X 66 -4.1152 1.4486 B3 20
61 A -3.000 1.05 0. -0.218
-5.7819
A A 0.000 1.05 1. -2.7819 2.7819 e 41 03 1
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0. -1.666 1.054 039 -44 111
A -1.333 1.05 B2
66 -4.1152  1.4486 B 7 1 38 486 52
A ’ “ 61 3 -1.333  1.054 066 -41 1.44
0. ot 3 1 61 152 86
A 3.000 1.05
i i 03 02181 5.7819 - 2666 1.054 006 -0.1 544
22 B 7 1 29 152 86
el 0. 1 - -0.333  1.054 1.00 -3.1 2.44
66 -1.4486  4.1152 3 1 00 152 86
A ’ 41 61 -3.000 1.054 0.03 -57 -0
0. B 5 5 1 22 819 181
A 4333 105 A2
i i 00 15514  7.1152 2 o1 -2.666 1054 006 -54 0.1
20 7 1 29 486 52
Ve ZEWEIET: BB, SERE 005 KT FEREE, T 3.000 1054 003 021 578
Al B 52 5 1 2 81 19
F 6 4, WFE)E 45d, fE4E T (A1) AbHE, 3., 033 1054 100 24 31
F i 10 cm (A3) AbFE ARt HE K P T8] H 7 L e 3 1 00 48 52
VILREER. LK Scm (A2) 4R, 1450 -0.666 1.054 1.00 -3.4 211
kg/ha (B2) . 1890 kg/ha (B3) P4 it 7K ~F [ B 7 1 00 486 52
HIEHE N ZREE (P=0.0322<0.05) - 1, 1666 1054 039 -44 111
7 1 38 486 52
*o6 EBEEEZETHEEREMNHFELEEZMNSEL o3 -1.000 1.054 1.00 -3.7 1.78
LSERES A3 B 0 1 00 819 19
Flg. 6 Results of multiple comparison of effects of 2 0.666 1.054 1.00 -2.1 344
fertilization factors on sugarcane emergence under mulching o1 7 1 00 152 86
factors 1.000 1.054 1.00 -1.7 3.78
ZE{E T 95% B P2 0 1 00 819 19
HEXIH 3 51 1.666 1.054 039 -11 4.44
- 95% 7 1 38 152 86
A $i‘/}j FriE confidence
Membr i/l B ﬁ{j R P:)E interval for 22 B oRIEESE R
anae  Fertilizat S Stand ol the AL S 90d AT R IRIAE, SRR 7
tectoria  ionB Wiy ard . difference B~ M wRZ P FAEEIK 5 cm X 1890 kg/ha
A error TR B HEAEK T (A2XB3) FlFE K 10 cm X 1890 kg/ha jifli
'y low Upp  JEKE (A3XB3) , TFHIHEE 23.00 4,
er er /D AL FE A E2 I 5 cm X 1450 kg/ha jitt AR 7K
limit  limit (A2XB2) , ¥ 12.67 4. MBHFIALFE S HISRE
g, 0333 1054 100 31 244 JEARALEE 1, 1890 kg/ha /KT (B3) HiHi#iik%,
B 3 1 00 152 86 PN 21444 B REALEE Y, BRI 10 cm AL EE(A3)
1 - 1333 1054 066 -1.4 411 H R %, PN 22.00 1. 55— RIS HE
Al 3 1 61 486 52 —E,
1.666 1.054 039 -1.1 4.44
: o 7 1 38 152 86 FT7 BIRPELHEER
Bl 0333 1054 100 -24 311 Flg. 7 The second survey results of seedling emergence
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pale 2 R e.00 18 11.4444
AL 17.00+ 20.67+ 18.33+ 18.67+ Error 00
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3.00 1.15 4.04 3.04 A WA
2 19.00+ 12.67+ 23.00+ 18.22+ Torel 63
2.65 3.79 3.61 5.38
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A3 2.00 2.65 5.57 3.35 F1 1890 kg/ha (B3) WMt E/KF R, AFEME
) N N N JIB& 4 B 1) % HRE H P ¥ BB B2 . T AR 1450
I R I e @/ha (B2) MEREKT T, /R B BAb B
- e A B, 3, B S cm (A2) A0
value 3.12 473 453 -

5485 (AD) 4F., & 10ecm (A3) 4FEXH

% 8 NALFEJS 90d I BT LT ZE B 4 S o
5B —HAES RARR R, A B
IR (P=0.0579>0.05, P=0.1357>
0.05) , 1M & )28 B N0F He 20w 2. % (P=0.0453
<0.05) , EX5H—~KIFAEL R .

*8 ERPEERBESNR

T T s 44 2 R B 25 (P=0.0289<<0.05. P=0.0222
<0.05) ; &% (AL M 5FEK 10cm (A3)
AR RE HY Y 2 3 A B 2 (P=1.0000>0.05) .

#9 AHEEERTEREZRENEHEL AWML EL
BRER
Flg. 9 Results of multiple comparison of the effects of

mulching factors on the emergence of sugarcane under

Flg. 8 Second survey results analysis of variance table fertilization
I 7> i ZE{H 1) 95%H.
IR Y OPH o
" : T e T T I
> i3 3 N M
Soruce ol Bl g F P JiAE B s 95% confidence
Quadra  Degreeof Mean sum . Mem (=l RE s .
of vol vol Fertiliz interval for the
ticsum  freedom of square ) brana Mea Stan Consp )
variatio ue ue ation ] difference
e n dard icuou
n B ) TR R
tector differ error sness
78 s Lower  Upper
B A ia A ence
Membra limit limit
76.740 3.3 0.0
nae 2 38.3704 A -500 276 0.261 -12.28 2.289
7 528 579
tectoria A 3 00 22 0 98 8
A 1 A -200 276 1.000 -9.289 5.289
Jita it B 2 00 22 0 8 8
51.185 2.2 0.1
Fertilizat 2 25.5926 A -3.00 276 0.875 -10.28 4.289
2 362 357
ion B B1 A 3 00 22 3 98 8
B A 2 A 2.00 2.76 1.000 -5.289 9.289
X it 1 00 22 0 8 8
B A 3.00 2.76 0.875 -4.289 10.28
Membra  138.37 3.0 00 A 2 00 22 3 8 98
4 34.5926
nae 04 227 453 A 5.00 2.76 0.261 -2.289 12.28
tectoria 1 00 22 0 8 98
A X A A -033 276 1.000 -7.623 6.956
B2
Fertilizat 1 3 33 22 0 1 5
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A 800 276 0.028 15.28 Low Upp
0.7102
2 0* 22 9 98 er er
A -833 276 0.022 -15.62 -1.043 limit  limi
A 3 3* 22 2 31 5 t
A -800 276 0.028 -15.28 -0.710 -10.
-3.66 2.76 3.62
1 0* 22 9 98 2 B2 0.6028 956
B 67 22 31
A 8.33 2.76 0.022 15.62 5
1.0435 1
A 2 3* 22 2 31 -1.33 2.76 -8.6 5.95
B3 1.0000
A 033 276 1.000 -6.956 7.623 Al 33 22 231 65
1 33 22 0 5 1 2.33 2.76 -49 9.62
B3 1.0000
A -466 276 0.325 -11.95 2.623 B 33 22 565 31
A 3 67 22 1 65 1 2 3.66 2.76 -3.6 10.9
Bl 0.6028
A -466 276 0.325 -11.95 2.623 67 22 231 565
2 67 22 1 65 1 &R 10
A 0.00 2.76 1.000 -7.289 7.289 Continued table 10
- A 3 00 22 0 8 8 - E ZIHI 95% B 15
A 466 276 0325 -2.623 11.95 ! # X [A]
A
1 67 22 1 1 65 {H . i 95% confidence
Me ) bR B3
A 0.00 2.76 1.000 -7.289 7.289 . #* . interval for the
mbr  JEAE B R (3
A 2 00 22 0 8 8 18 difference
ana Fertiliz Stan  Conspi
A 4.66 2.76 0.325 -2.623 11.95 Me
e ation B dard  cuous
1 67 22 1 1 65 an
tect error  ness TR BR
diff
oria Lower Upper
F 10 mH, AFE90d, fELEE (AD 4 ere | |
- N <A A imit imit
P, F&ME 10 cm (A3) AbEE R AN [A] jit BB KT 1) H nce
HHEBLREEER. EEHS5cm (A2) 4T,
1450 kg/ha (B2) . 1890 kg/ha (B3) P/t /K 23 276 1000 o
S N B - B2 -9. :
FlEEEENZEREE (P=0.0045<0.05) , X B 333 22 0
s AL
HE—RAEER . 3 13 276  1.000
Bl -5.9565 8.6231
333 22 0
F 10 EEERERTHEE RO HELBZ NN ZEL 63 276 0.102 13.623
A B2 -0.9565
REER B 333 22 3 1
Flg. 10 Results of multiple comparison of effects of 1 4.0 2.76 0.494  -11.289
B3 3.2898
fertilization factors on sugarcane emergence under mulching 000 22 3 8
factors -10.
y 2.76 0.004 -17.623 -3.043
ZEAH I 95% B3 333
N B 22 5 1 5
Ty BIEX [ *
. L bRifE A2 2
BIBLA wz 95% 6.3 276 0102 -13.623
\ R o ] B1 0.9565
Memb  JififIE B 1B S %M confidence 333 22 3 1
tan
ranae  Fertiliza Mea Conspicu interval for 10.
dard 2.76 0.004 17.623
tectori tion B n ousness the B2 333 3.0435
erro B 22 5 1
aA differ difference *
r 25— Ul 3
ence T s 4.0 2.76 0.494 11.289
Bl -3.2898
PR PR 000 22 3 8
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CC-type glutaredoxins
regulate abiotic stress
responses in cassava

e
HFEHEMEAA LB T AR RE/ P ERKFR
Ak At 5 T MR A BT TP
Drought is one of the important limited environmental factors
causing the decline of cassava tuber root yield, which
seriously affects the seedling survival rate and tuber root
formation of cassava cultivars at seedling stage. Reactive
Oxygen Species (ROS) homeostasis plays a key role in
cassava response to drought stress. Glutaredoxins (GRX) are
very important for ROS homeostasis in plants under
environmental stress, but the function and molecular
mechanism by which GRX regulating the drought resistance
in cassava cultivars remained unknown. The cassava CC-type
glutaredoxin MeGRXC3 is predominantly localized in the
nucleus and exogenous ABA treatment may cause
re-localization of MeGRXC3 in the nucleus of guard cells.
MeGRXC3 regulates activity of catalase at both
transcriptional and post-translational levels, therefore
involving in ROS homeostasis and stomatal movement in
responses of cassava to drought stress. MeGRXC3 interacts
with a cassava TGA transcription factor MeTGA2 in the
nucleus, and regulates the expression of MeCAT7 through a
MeTGA2-MeMYB63 pathway. Overall, we demonstrated the
roles of MeGRXC3 in regulating activity of catalase at both
transcriptional and post-translational levels, therefore
involving in ROS homeostasis and stomatal movement in
responses of cassava to drought stress. MeGRXC4 is a
tandem duplicated gene of MeGRXC3 in cassava genome.
Transgenic cassava overexpressing MeGRXC3 was sensitive
to mannitol and PEG6000, while transgenic cassava
overexpressing MeGRXC4 was tolerant to theses tresses.
Furthermore, MeGRXC3 and MeGRXC4 antagonistically
regulated the expression of multiple stress response genes,
including some key transcription factors. Therefore,
MeGRXC3 and MeGRXC4 are involved in the response of
cassava to drought stress by regulating the expression of
stress related transcription factors antagonistically. Our study
provides the first insights into how CC-type GRXs may be

used in molecular breeding of cassava crops.
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Combined physiology,
transcriptome and
metabolome analysis reveals
how potassium governs
low-temperature tolerance
in coconut (Cocos nucifera

L. ) seedlings

Lilan Lu Yaodong Yang
B R Ak A 5 AT A ST
Coconut holds significant importance as a fruit and oilseed
crop in tropical and subtropical regions. However, low
temperature (LT) stress has caused substantial reductions
in yield and economics that impedes coconut
production,thereby constraining its widespread cultivation
But the

and utilization. regulatory mechanisms

by
which K improves coconut adaptability to cold stress remain
poorly understood. Transcriptome and metabolomic analyses
were performed on coconut seedlings treated with LT (5°C)
temperature (25°C)
K conditions: KO (0.1 mM KCL), KL (2 mM KCL), KM (4
mM KCL), and KH (8 mM KCL). It also conducted

The

and room under various

correlation analysis with physiological indicators.
findings indicated that K absorption, nutrient or osmotic
regulation, accumulation of substances, photosynthesis,
hormone metabolism, and reactive oxygen species (ROS)
clearance pathways played crucial roles in the adaptation of
coconut seedlings to LT stress. LT stress disrupted the
homeostasis of hormones, antioxidant enzyme activity, the
regulation of nutrients and osmolytes. K helped maintain the
homeostasis of hormones, antioxidant enzyme activity,
chlorophyll, K, and the regulation of nutrients and osmolytes,
promoted the removal of ROS, and reduced malondialdehyde,
consequently diminishing the damage caused by LT stress to
coconut seedlings. Furthermore, the comprehensive analysis
of metabolomics and transcriptomics highlighted the
importance of carbohydrate metabolism, biosynthesis of other
metabolites, amino acid metabolism,

secondary lipid
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metabolism, and ABC transporters in K's role in improving
coconut seedlings' tolerance to LT stress. This study identified
the pivota biological pathways, regulatory genes, and
metabolites implicated in K regulation of coconut seedlings to

acclimate to LT stress.






	基于相关性分析和变异系数法对46份菠萝种质资源果实性状的分析与评价
	菠萝产业发展情况报告及建议
	广东雷州半岛‘芒果菠萝’高效优质栽培技术及发展建议
	湛江农垦菠萝产业工作现状、问题与高质量发展措施探讨
	诺丽精油微乳体系的构建及其稳定性和抑菌活性研究
	汪雪凤,，江芊*，范佐旺，赵建平，谢小丽，林嘉欣,，胡璇，王凯，黄梅，于福来**，王丹**�
	1. 仪器和试剂
	1.1 仪器
	1.2 试剂和试药

	2方法和结果
	2.1 诺丽精油制备及检测
	2.2 诺丽精油微乳制备和体系构建
	2.2.1 表面活性剂对诺丽精油微乳液形成的影响
	2.2.2助表面活性剂对诺丽精油微乳液形成的影响
	2.2.3 Km值对诺丽精油微乳液形成的影响
	2.2.4 电导率值对诺丽精油微乳液形成的影响
	2.2.5 诺丽精油微乳粒径和多分散指数测定
	2.2.6 诺丽精油微乳构型确定
	2.2.7透射电镜观察微乳状态

	2.3 诺丽精油微乳稳定性考察
	2.3.1 温度稳定性
	2.3.2 离心稳定性
	2.3.3 酸碱度稳定性
	2.3.4 盐离子浓度稳定性
	2.3.5 贮藏稳定性

	2.4 抑菌性活性评价
	2.4.1微量二倍稀释法
	采用接种环取热带假丝酵母菌1个单克隆菌落，放入约含20 mL YPD液体培养基的锥形瓶中，于28 ℃
	诺丽精油微乳组、诺丽精油组以及阳性对照组：在96孔板第1孔中加入200 μL菌液，后11孔加入100
	微乳溶剂对照组：在孔中加入200 μL菌液和5 μL微乳溶剂。
	溶剂对照组：在孔中加入200 μL菌液和5 μL甲醇溶剂。
	阴性对照组：在孔中加入200 μL菌液。

	2.4.2纸片扩散法药敏实验


	3. 讨论
	菠萝蛋白酶的研究及其应用
	程隆1,2，刘义军3
	1 菠萝蛋白酶的理化性质
	2 菠萝蛋白酶的提取方法
	3 菠萝蛋白酶的生产与应用
	广东农垦五一农场利用光伏板下土地
	种植高良姜经营效益分析初报
	揭育其 潘秀程
	广东农垦五一农场有限公司 ,广东徐闻 524100
	三、光伏板下土地种植高良姜的可行性分析
	（一）光照与温度条件分析。
	（二）土壤与水分条件分析。

	四、高良姜种植技术与管理策略
	（五）病虫害防治与管理。在遮阴和湿度较高的环境中，高良姜可能会面临一些特殊的病虫害威胁，如叶斑病、根

	（六）国有农场开展管理工作的一些要求。五一农场作为国有企业，在开展管理方面与普通的种植户有特别要求：
	五、经营分析与经济效益评估
	参考文献
	我国热带地区发展林下经济的一些思考
	间种平托花生背景下不同钙镁硅肥用量对剑麻生长
	和产量的影响
	徐闻县红星农场菠萝品牌建设高质量发展实践报告
	关于两广地区剑麻纤维抽检情况的报告
	2 广东省湛江农垦科学研究所，广东 湛江 524000
	摘要  本研究主要是对两广地区的剑麻纤维，随机抽取各20个试样，深入研究其物理性能。借助严谨的试验检
	关键词   剑麻纤维；物理性能；广东；广西
	表2 广西地区抽检剑麻纤维长度技术性能检测结果
	表4 广西地区抽检剑麻纤维含杂率技术性能检测结果
	表6 广西地区抽检剑麻纤维回潮率技术性能检测结果


	表8 广西地区抽检剑麻纤维束纤维断裂强力技术性能检测结果
	参考文献

	浅谈酵母在食用酒精发酵方式应用
	湛江农垦2022—2023年农机装备建设现状与思考
	入榨甘蔗品种配置对糖厂产糖率影响
	First Report of Leaf Spot Disease on Avocado Cause
	基于双因素方差分析探究覆膜和施肥对甘蔗出苗的影响
	广东农垦南药种业创新发展现状及对策研究
	A Study on the Current Status and Strategic Measur
	. Guangdong Agribusiness Tropical Agriculture Inst

	  发展现状
	.  种质资源收集工作扎实
	.  种苗繁育能力大幅提升
	.  标准种植基地迅速增加

	  发展前景
	  对策建议
	.  加强种质收集，构建种质利用平台
	. 加快新品种选育，推动南药良种化发展
	. 创新繁育技术，建设现代南药种业基地
	. 完善栽培技术，推动南药GAP生产
	. 深化协同创新，构建南药种业可持续创新体系
	参考文献


	化橘红种质资源改接换种试验初报
	摘要：为了研究不同化橘红种质资源在道地药材产区化州改接换种后的表现，本研究从广东省化州市不同区域引入
	关键词：化橘红；种质资源；改接换种；植物学特征性状；总黄酮；柚皮苷；野漆树苷
	Abstract：To study the performance of different Cit
	Keywords：Citrus maxima cv. Tomentosa; Germplasm re
	前言
	1实验材料与方法
	1.1实验材料
	1.2实验方法
	1.3数据处理

	2结果与分析
	2.1不同化橘红种质资源的植株及叶片性状测定结果
	2.2不同种质资源化橘红的花性状测定结果
	2.3不同种质资源化橘红的胎果性状测定结果

	3结论与讨论
	3.1结论
	3.2讨论

	参考文献
	橡胶林下种植南药的可行性与发展策略探讨
	粉蕉抗逆生理及成熟基因表达的研究
	引言
	粉蕉病害的生理生化研究
	粉蕉盐胁迫的生理生化研究
	粉蕉水分胁迫的生理生化研究
	粉蕉寒冷胁迫的生理生化研究
	粉蕉成熟理化性质和基因表达研究
	结论与展望

	化零为整成规模，强化管理出效益
	割圃效率：丰收为3.8吨/人/天，华海为6.8吨/人/天，应用前期：丰收公司割圃工工采用日工制，按照
	累计成品率：累计成品率为一吨毛蔗加工成成品甘蔗的比例，丰收为77.69%，华海为74.31%。

	基于双因素方差分析探究覆膜和施肥对甘蔗出苗的影响
	内生菌抑菌基因克隆及序列分析与表达产物的抑菌作用研究
	3种葛根叶绿体基因组的特征与比较分析
	苹婆及其近缘种种质资源调查、评价及核心种质构建
	榴梿重要害虫——马来异裂木虱 Allocarsidara malayensis (Crawford)
	天然橡胶加工工艺中磷的迁移特征研究
	滨海植物碱蓬、马鞍藤生物学分析和基因组解析
	五个芒果品种的不同成熟度果实挥发物的鉴定
	CC-type glutaredoxins regulate abiotic stress resp
	柑橘木虱保幼激素合成酶JHAMT及降解酶JHEH对卵黄原蛋白的调控
	PeWRKY20通过抑制PeMDH1调控西番莲采后苹果酸代谢和风味形成
	生防链霉菌17-7促生特性分析
	Combined physiology, transcriptome and metabolome 
	提取自
	页 1

	提取自
	页 148




