2017 SRR I AK

(88 LT3

hE R e
2017 &£ 11 H



LA FE IR B IE 2GR AT L oot 4
2.2 F RAPD Fl ISSR JHE MBI TELLIEFR (oo 6
3. IR RSB U R ) R AR S5 WIREER AR s 7
A BUA T BT STVETIE T oo 8
5.50il Organic Carbon Storage and Vertical Distribution in The Coffee Plantations of
YUNNAN,CRING. ..ottt r et ee 9
6.Coffee Genetic Diversity Analysis iN YUNNAN.........cccoviiiiiiic i 10
7. E R ARAGI ZE H R BIUIRAEIAR ... 11
8. AT L FA B Z B FIARIERITE TE v 12
ORI B T 5 0K 2 0 HE ZF AR A TEIREMA oo 13
10. RARG I FLIE 1 A B B BB AR BRI TC v, 14
11, B PRSI 7 o 0 B S TR ARTT P oo, 15
12 AR YN AT - Py o 7 SO B U S TR S B e, 17
13. 25 M 32 R DX B TIIRAIIT v 19
14 BRI IRIITE TT vt 20
15. U 200 B BE TG L oo 22
16. 25 i WIHESS B AR FH /IS TE e 23
17 B A LD — S EEVEREI T GV o 24
18. AN [ 7% i 21 R 2 X 38 SR 3 B A G AR R TS BIRETR oo, 25
19 AN A R B FRAN TR R AR I HTBN ST T oo, 26
20,7 T H X R BHBEAT 8 FRBE R BRI oo 27
21 DU 57 TRT 751 0F 2 A8 BREI9 P FEL TR T3 ORAIT T o, 28
22.7A] 1R XK BHBEAT 2% LB AR B AT T o 36
23 fElE LB E 5 H LIRS A IR EORE RS B LA P S RBOAB] o 37
24 AR EE < AP Ty SRR I8 78 5 2R LA S RFAE AT RE I oo, 39
25.H202 FHf B Ak B Ty AR T T FEI v 40
26.GC-MS 52 K4 FE AT IR D oo 4
27 ASTRLHR FE FPVRIE T BRBFH B L FTEREI oot 42
283 ] H SV & Logistic 77 FERAE AR B HTIENE (oo, 44
29. 7% RV B AR AERIORLIRZ AR 77 A8 R R FH SE R s 46
30. - 3 U HR R B BRAE T I AT LR R v 47
BLHEF A 2R R R EETEVEIRBIT FEHIIRD oo, 48



32.Pink discoloration of coconut water caused by heating rather than the enzyme activity or

Maillard reaction under pasteurized CONAItIONS ..........cccvvveierieiieieee e 50
33t FEMIHER 5 B PFUSCEE T PRAFHEII covvooovs s 51
34T 25T B I 03 T A 365 8 S R AR o, 52
35 R T IR BT TR B oo 53
36 M7 ZE T LTI ZE I ZHTTTIE oo 54
3T M FZET LR ASE BT TC oo 55
38. J LR % ERTR0S B o P B SR o Y P /e 28 R S 22 VP oo 56
39. LM AT B A PR S ZT KA EE I HE .o 57
40 g g A< Hb I S AT AL SR T AL ZE 5T oo 58
A1 R R IR A T 2T 55 20T cvvov 59
42. 7 PRI U I TS TARDR . o) AR RS T oo, 61
43.725R MiCOL1A A1 MiCOL1B F: A 5t [ 5 RABMEIIHT oo, 68
44 P EERETR L FR(EMS) 5. — LM (DES) 5 28 H i RADA B AN R SAFATF IR ... 69
45 T8 IR BN BB TR AR TR AR SOIEBE G PEDTE <o, 71
46. 7[RRI A SR SRR A 43 27 B RE P IEIATE TE v 73
A7 RIS SR SE - BEHTEACTETEVI I D B 2ETE v 74
48. 5 A FE TN FAE TV IR B TEIF T v 75
49. PP BEVEE FRTIEIIUIE oot 76
50 A5 S LR T A= A P SR B R B N BE T SE oo, 77
51. 51| bR - R AR 5 DR 20 2 B 90 B B 1A PR AE BT 01T e 78
52. Jist el 78 5 4 T3 AR 77 FAZ AR ZRIE TTIIREI oo 79
53 H BE AR IR B L ZH SSR B 2 2T v 80
S54GBS AU Czk1 FE R BN BV VI TE S22 3 HT oo, 81
55 FRAC I I ..o 82
56.] AR A B 5 38 THEARATE B FERIE FT v 83
577848 B IX A T A TE 20 3T o 85
58. H i RABUKAE — AR AL TG AR AR e 86
5. FUAN [ LA WL AT I3 BT LA oo 88
B0. T BRI A TE L T et 89
617 M= B U BT AP B R B ECEARBE IR e 90
62. KL 42 5 H BT LI DR SRR RIS o, 97
6340 T 7 2 R R IIHE G T T TRETI oo 106

64.0il contents and fatty acid compositions of the seeds 16 avocado (Persea americana) accessions



collected from southern China and their application in COSMELICS.........ccocvrvevrireiieiireieice s 108

65. 5 L 2 FAT TR B B SR J5 IRIELT BTV v 110
B6. TKIEFFITH FE VL ..o 111
67.Morphological and chemical analysis of 16 avocado accessions (Persea americana) combined
with principal component analysis and cluster analysis...........cccoovivererienienienene e 112
6837 /B EAS FERESRAE BIEZ IR oo 113
69.LLTTRE AT H i RLLA 3 TIE B HRCEDIARTIIT oo, 114
70.A5[F] LED Y65 61 JBR2H 85 1 A2 S AR BRAF P BTREII oo 116
71 A FR T B B DXCH HE P WAL R AP B ER X s 123
72 T B DX BRI 36 7 FE T R i B AR AR R SR AL e 132
73,51 R el I A BE 7 RE AT EC 1 5 B0 7 V8 S HET ™ s 141
74.MuMADS1 and MaOFP1 regulate fruit quality in a tomato ovate mutant.............cccccevvrvrene 147



HIGR L HRARIEHINM A SN

KA, )5
JTHEA¥R¥R, ) #E T, 530005

E-mail:zmuging@163.com

A B A AT AR R, P T B (R A, S SBOA SR l BRH
o4 T3 AET G R E AR BT R 100 1270 361 H 2005 A& BT
EHIRES, P BE TGP M= 2> 7 50% L I, i b
LS TCIIAR o A BRI 05 J B D M B R A0 B 27 AR AEAIE B B 3k, 43
453 AR R R s R S VR R BB 0 R ARG b b T R . DRI, 4
AT IR IR R ARAT DL A A B L F2BRIBOM 2L, B Joa iy 55 TS5 A s> Fi
R BEAR T, SRZHIEARNEERITEAR. M 2008 4EFF45, T H A 1ESE
[ VB EBR A ETUE T 0 E AR R G L VG = S E bR A R T H SR
N, S EE M Z A BRI STRTR i B B Ik R A VR T R AR 35 e B 1 1
KEGYIOE R ST 7, BUSE R . (1) RAE KT 1 A G %
PETR AR F, BT 97738 2IRHAH AT 2000 0 J5 B A R 2B (2) i
ML T AN UK R G0, H Rl K 9K U2 RS RE IS AT UK 2545
MG A R (BERERIRE T 3.3 %), BWMFBIHHEY) R R
AT 5 T KB P 0 K LR FE K R A 1 7 2 R 6 e s bl 24 W B A A 9 B2
B, A R 2RISR 274.63%. (3) K AEERFNL 22 A HEAH 45 & XA ARG 25
IR BEAT RGBS AT RN ORI R, I RS I SR A AR (R 5,
T B2 vt 245 00 PR MAC B 3 R ) B I AT BT VR 80 s (4D SRR X IR G 3 I
PHRTERALEE, 2= 2B DL R AN IR Zn Ab 31 (2 B DA 04T R G5y
Bro &5 REH, MIFGRORREMR R EARKERIERT, HAAEMERERE R
HAA, XA R S T B0 I R B DA G, M S e e R B
B4 BE e 7 E R A IR A AR AR SRR



SRARE L. B EE. WA, BN RGO A R VR AR 5 R 5K A S
WK TR L R A BT OB AT, TR SR K, T R E R
ORI ERMEY R ST, R E D A RS R AR . 3 BV 2 E Yt
RS . FREZFMNYE () EARWH 25 W, REEFKMEHEEEE % 5 m, kE
EAKCEIR RIS 280 i B (Uw) EHS5H, TS LE5 A H (W) LFFE S0 24,
It R HL1: 18376762967



#T RAPD #1 ISSR AR ARFEG R R

WL, HE, KEH, HhRA, GHE, HREr
TR PAERRFFR A, BRENM, 363000
E-mail:yihualin0596@163.com
A (Moringa oleifera Lam.) 5= T EIEE . EEHREMENUR, 2 BRRHB
AEWEY, BARSWEFRNE, SN aH. NG T Tk, K
MAEE PN FEPHFH A S NS 22 1B 58 sl X )32 M . SR, B BROR Bl R i o
(1513, BAR RRIFE N IR, EGMITE S FhRc O E DL B i
Fo AWEFRA RAPD F ISSR 43 FAric %) 16 i BAFHR IR T SR & K8 R oy
BT, IRTE BB R 027775, DN N TR B MR A PRt 5% .
S5 RARW: 7> RAPD 19 /> ISSR 51 W3Ld 1 137 2%, ZAMEHLE0y 75.18%.
ISSR frlff 2R =T RAPD, & HAABMEAMAMIME. BeAl, Wifhbricd %
F G RIS HTRE 16 R R 3 AN, Horpsk S HEL ) 7 S ARIEIEIA
V=53, RAEMA, SHARRER R RIERSRE R R, Mol A&, &E
O ) (O RF 5 B B e R B PKM R B B RO RGO R, BNE—4. ik
G, LB K. KRS ASRHE I A BEIR LF e i RIEATIX oy, RIIHA R
AR SEE TR,

WELE, 1990 4F 10 A, WFFsE) i, EMEMEARSEF, Tel: 18359627259



ERIFFISHRM B R RERK LA S RIRHZ KRN

A, WUEAR, YR, MOCRK, SRIRE, T4k, KA, HER
FERE R A FIRE TR EDT R, EPRLYAFEZIMARFFR
E-mail : seayang2004@126.com, zjzenhui@163.com, linwengiu1989@163.com,
zouminghong@163.com, wanjifeng2002@163.com, 943647809@qqg.com, zhhanzhou@163.com,
Icz.163@163.com

Abstract: Macadamia flowers profusely but sheds more than 98% of flowers and
fruitlets within 8 weeks after anthesis. There is good evidence for macadamia that
girdling fails to ramp up yield despite increasing the early fruit set, but the effect on
its physiological mechanism is not well defined. In this study, we applied a 6 mm
girdle to the main branches of 6-8 cm diameter at early fruit development, to
investigate the effect of main-branch-girdling (MBG) treatment on fruit set and the
levels of carbohydrates and endogenous hormones in leaves, bearing shoots and fruit.
Results showed that MBG significantly reduced young fruit drop but unchanged the
abscission process. Meanwhile, the treatment significantly increased the contents of
total soluble sugars and starch in the leaves and bearing shoots, and also enhanced the
levels of total soluble sugars included glucose, fructose and sucrose in the husk and
seed. These findings suggested that the availability of carbohydrates for fruit retention
was improved by MBG. Additionally, MBG increased the indole-3-acetic acid (IAA),
gibberellin (GA3) and zeatin-riboside (ZR) levels but decreased the abscisic acid
(ABA) level in the husk and seed, indicating that MBG reduced the early fruit drop by
modifying the balance of endogenous hormones. Therefore, a positive interplay
between carbohydrates and endogenous hormones was involved in the reduction of
early fruit abscission induced by MBG in macadamia.

WoiE, 5, 19784E9H, EIWFA G, FEWFFRMIE. Pl MRS 54,
Bt &R . 0759-2859101
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Soil Organic Carbon Storage and Vertical Distribution in The Coffee

Plantations of Yunnan,China

Zi-Wei Xiao, Lei Zhou, Xue-Hui Bai, Yu Kuang

Abstract Soils was a significant sink for atmospheric carbon (C). However, the
role of coffee plantations to store carbon in soil has been scarcely investigated. This
study was conducted in main coffee zone of Yunnan, and SOC storage and vertical
distribution was assessed in the top 40 cm of soil. 282 soil pedons were sampled for
SOC analysis. The results showed that the mean SOC concentration invariably
decreased with depth, its vertical distribution pattern was notably different between
Dehong and other regions(p<<0.05) . The cumulative mean SOC stocks for the upper
40cm profile under different coffee-growing regions decreased in the order of Puer
(96.133 Mg-ha-1) > Dehong (94.620 Mg-ha-1) > Lincang (80.955 Mg-ha-1) >
Baoshan (67.153 Mg-ha-1).



Coffee Genetic Diversity Analysis in Yunnan

Li Jinhong, Zhang hongbo, Guo tieying, Zhoulei, Xia hongyun, Bai xuehui, Zhou Hua
Dehong Tropical Agriculture Research Institute of Yunnan (DTARI)
E-mail:408593512@qg.com

China has commercially planted coffee since 1908, today the total growing area
is reaching 125 000 hm2 with a total yield of 100 000 tons mainly in Yunnan’s
minority living areas. The total coffee germplasm resource collection in China
possesses about 652 accessions, mainly conserves by Dehong Tropical Agricultural
Research Institute of Yunnan (DTARI); Tropical and Subtropical Economical Crops
Institute of Yunnan Academy of Agriculture science (TSECI/YAAS) and
Spice and Beverage Research Institute of Chinese Academy of Tropical Agricultural
Science (SBRI/CATAS), with 55, 30 and 15%, respectively. ISSR is used to detect
variation of DNA sequences, and is more repeatability and stability than RAPD
technique. The use of molecular marker technology in selecting hybrid progenies can
efficiently identify false hybrid offspring, reduce the population, decrease the work

intensity and expenses, and shorten the breeding period etc.

Author: Professor li Jinhong, the associate director of DTARI, the major is coffee resource
breeding, born in 1969.
Tel: +86 13988237712
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WZE: CHMY RSO 2 B e =5 X 1 L3 AT B SRR == b, 9t
XF 57 AN IERE A AT IE ST FE BRI E A3 BT ELEL, R FH 2 O B 5 14 B AR HORT 7
2 G5B Z2 BvF o I e 45 Wi = 56 DX f - 3B HE R, D mimmeERL 22 AR, AR 2E
FERR A —E M ER A . DE5 R Y =Bk 3R X 3% pH. AL B, &
ST AR N S U ST 24 43 ) A 5.5 29.96g/kg 151.2mg/kg. 27.13mg/kg
125.83mg/kg 1 339.40mg/kg; WA P 2= e Ml SR X A R IR SR 2
EIRIRYE, AR TS, BRERTE, B, A, Rz,
TIEAEE AL s IR IR AR A S AR B A % pHL TR A ZZRGH
APV T ARG . (458 ] B nE 3 3 X 0 IR s A e
BURWIVE: — AR A7, T3ER0 7o B f— A .

AAHIER(1989-), WHFLsE>] 5y, LW, BN FInHE L IE R 7T TAE.
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R DRI

REK, BREE, #)I, #HA
o A AR b R 2 T A BRI 5 BT AR b B 08 N A A g A S UL ST B

E-mail: wzxrri@163.com

T B AR AR E R SRAGRE 77 X, KI5 I A S G — Bk Z R
GV RIRFE DGR, AR Z PO ROR, M T 5 S R IR A R 56
BRICVPAL AR R, 45 S BGUAR AR, SEIL 7 Nk i B XS RS e, 25
EO BT T R B XA ARG I 24 R S L R &R, RSN

1. BREAEMEFBEL. IREMHENS BRI, ME T SRR
PRBBIC A4 AR AR 2, 7 3R T T AR AR A 75 R Gmicl K LI fry m] S v R AR e
P CHAERIA R 80%LL FD, Mok T FEBr b AR IE S X 0
SRS SRR AR AE K HE BRI (10~16 #4) ~PIBRIL R N 9.92 Wik 2 bil- 4,
(5] B 1 AR Ak 22 7E R R PR BT 7 4045 31 )82 A

2. FIHZIRKE 7o g K], & EmmEsiE, wd T
3ol R FRTRG B AR B 43 SRR S S I 77925, R AT T ¥ B S RSB R TR (A 43 28
WEFE>05%) Mepkit GRZE<LAE) IR SAMEE, Gl R SR TR
AR R Y B TE o B IX RGE AT T s AR MBI Th e, #ii T
W B SRR IR AR BB I B AR ARRAE , B AR IR AR SV e AR it o ¥ R S AR B i
JEEZS 5 3270 JMfi. ¥R AR MRERIC DhRESE K, A3 [k 171~180 JiMdi.

3. MiEAMEBEE. WEAHIEFREBRANE 3 KT77%, SRR
537w L1 == o 3 D P e B == e o B S S o S S e LY
THABRGAERY ENREY RS, (RS RE,

TUH AR OTE S S5 R, S T HEAESFR, R ESRGESY
K, N SRR Ty R AR AL TR, AR b m] R 22 8 AR LR A
) T E ARG 77 MV AT 4R 2

RERE, 5, WA, 1970 4 6 A4, W, BIFTATR, BUEAESIm. DR b E e
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ANV R EBEAR BT TE T ARG IR R A SR AR, BUERBEASH TR AL, &
IR AE TR A, AV RS MR RL 2 I S 30 b b K o [ SR RGP M BOR A R
R A A A B A S, DS R TR A B o MM 3 B vh T il N MK (%
JEM) BREK A G+ AR S A3 R G AW T T AR DR & 5 MR HH B
Eo5. & HEERWIH 20 KR, KRB 110 /R, HREE 3. #6348, K15
BR300, Gac R ERL 5 T

Ik & HL1: 0898-23301800, 13648661688
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MEEEREEMRYHSNA

FEEA, BER, WAL, NEH, FTE
(RUEHFERFRMENFEREFRBNAEEEZRE, | ARG R LA FRRRAF R
J~ ), 510640)

Email: rbkuangl5@163.com

W2 FE (Musa) RREEMIEFE AR, HREFE K EPEAEASD
i 3, R A S T g S ) TR 0 R SRR M A T 120 H R REAE DL I
20% 1 B DU Y e, BB B E AP AR AR R R SR . R, Pk
T 2 BB P 1) 35 B A H AR B R M R AR A R P DB ) . R AR
R PR 22 BATMEHEVEAS 1 A0S B, ME D@ I 4 A8 B ROk BE B iE | TR E AL
R B 1 4 5 P, A7 BE 8 43 it b 3 Tl e AR A AR SR A T >R o AR
BIF ¢ A T2 A il R FH 3 o6 5 s ot o ECL P 8 0 R P 4 B 7 R A
kL, J@iT 60Co-y ST LRI IAAL, LML RIBUMAEEREER R, (D
I R BRAAE P, DL EL P AR WA R A HETE AN A, 35 IR i 42,
AL T AN R R AR AR R (2) PLETEEET (AAA) S R IR PE 40 A
% (ECS) MK}, HHAT y 4R (60Co)FRHT AT . 8 5 F5 A8 A H Ji5 A RHE 4R 4K
B IR R 4RI %, SEJE FAEILRAE L) 2.5 TIRR AR . (3) 5 A SR B B e
i i o A e AEL IR FH 5 AR IR BRT VA AT & B R T BRI R 2208 4 5 A /IR IK e, S8
JE R T BRI R AT RE FRAIOGE ,  JEIRAT 1300 RARAEEEAR, VDT N—
PPt (4) K HR [ G SR A3 ORI . 4 — Rk e T B 8k
BRI 22003 A L DX R Bk, 80 2 4RSS, ARIEAFTE AR I 2R & IR
SEMATRE 11 #ke (5) BUFIRMIAT bk R CF AT RN, SRA9 &tk
JEAR, AR TR 0 O X K FE S AT 25 A PR S RI PR, DA G A DAt
MR, AR DY MR A MR VP, IR SRAF L5 B MR R IAR R I PU/ e i AR &
Wi 4 201, 233, 234, 236, ZI8. (6) fhik. FiRAURFP. AL R ZI6 AN
Z)4 WM AT RE AR IE, SFAMREN, EFET X7 Ml g,
ZEE VIO JE HEAT it M e S8 SR VEAET

JREGH, 1978-09, EIWFF G, B &M 5.
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ZEAUHEEER E A TR N TE

B% %! VMPVARZEA?, 441, M.CSILVA?, =4, kot t, E4!?
LR EE R KL AR 5 B
2Centro de Investigagdo das Ferrugens do Cafeeiro-Instituto Superior de
Agronomia-Universidade de Lisboa

o E TR H A Y I = B R A2 BN AR SR Y, DR s 5 12 A 4T
B B FRALRHEARYE; [772:] T 2011~2015 4EAI7E = 510 WK E . BEFHIX
12 ANE (D) B iRl L REEMNHESE I ARAE 51 47, SRITIR SRR 7 iR %
19 AN s A ARSI & S AR ROR IR s (4R ] B 9 4
AR, A VI (v2,3,5). XXX (V5,7 or v5,7,9). XXXIV (v2,5,7 or
v2,5,7,9). XXXVII (v2,5,6,7,9). XLI (v258). XLII (v2,5,7,8 or v2,5,7,8,9).
New race (v2,5,6,7 or v2,5,6,7,9). New race (v1,2,5,7 or v1,2,5,7,9). New race (v1,5,7
or v1,5,7,9).  XXXIV JRFHNF,  HIAEAR 54.91%, XXXIHIL XXXVII,
VI, XL 4350 &5 R A ) 15.68%. 11.76%. 5.88%F1 3.93%, XLII. New race
(v2,5,6,7 or v2,5,6,7,9). New race (v1,2,5,7 or v1,2,5,7,9). New race (v1,5,7 or v1,5,7,9)
Bl 1.96%, VI 5ABNPE £ G A S.288. XXXVII 5 AE BN 2 3 Sl
CatimorT5175., JiAt A= F/N 25 3 it 404 Catimor7963; L4518 IXXXIHTL XXXV,
XLI. XLII. New race (v2,5,6,7 or v2,5,6,7,9). New race (v1,2,5,7 or v1,2,5,7,9). New
race (v1,5,7 or v1,5,7,9) 58 /NP K = A, A8 2 R AR LR Catimor7963 22k T hiEs
Y, brEE = VMRS AR ES A R A 1A SR, N RS R D A e R
Mo

HSE, 1982 42 4 A, RIBTFCO, T BN HIMHEUEER & Fh 1.
Hi1%: 13529520059
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HARFTIEMTR—S " EEM RN 2 S51FEN
SRR A N B INE R R E B A R
THEAFARFRIYBFHRAH, =8@A 2 661300

E-mail : dcjhm@126.com

FE. K E PR AL AR . — B AR e AR e e, 45 AT
. vy SRR o B U AR T 4 S 23 BT A PPN il AR Ll — 5 3
VIR IR R R Z AR R E57 BRI, 2 A3 3 AR,
RS 7 AV RS, RISk, SRR (G, #IRE 3609, &
R 73%; BEIFERFE, 545 4mg/100g, 4% 23.4 mg/100g, % 38.2 mg/100g,
4 1.96 mg/100g, #f 297 mg/100g, #E4:% C 13.3mg/100g, & H & & 1.74%,
SOE 1.76%, FLARNGT 4.99%, HHET4E 3.21%. AHWFFEAA 5T M AL & IE PN G
BRI ARYE, WAL A — S R R SR A S

SR AL BT R L0 — S TR e i PR

s (1982—), “x, ik, BHEEWFFTOL, W7 M NEE E .
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A EFRBFREXT BN E R T & FR AN S

IEE, FF, OKAEE, xFH, wEE, NEHE, @8, KEER, FH, A,
F R
(ZHALLFAHR VM FHRZH %A D 661300)

E-mail: 394011435@qq.com,

TE BT B AN R E ) 5 B 2 TR AL R IR L (OC) FhF, TEVDIK
E3EFR 50 KE, SR HIERG Hhm. ERSHT SR, R A T
B WInRHIZO SR RIEASHAT N . SREY: (1D K ARKEREREL
MG, BRE. thm LS E T RA, FaEEEEER, Ll 300mg/L i
R ZE MR, VR IR N . () ARREAR S, R, iRETE
SERRRARARE R TR IR BRI 300mg/L I, MRARKEIAHAE,
HR AR R P EARIA BB . 08 2 7R85 3R S 1 N 1) — 2 I (300mg/L) B,
MBI R AR, (R R MR B S, SR E IR 3
m, s R, (RERR RN EK. (3D RFEIRELI)S,
i (L>4.0mm) B RTAHR, 40 (0<L<=2.0mm) "7 300mg/L Ab3H frImg /)N
TR, HARAFAC TR, LL 500mo/L AbFE &7y 1 I 7R 5 2 e R SR
FHAR K 4HRRAR AT (et A= A IR

HETA] . EPNIRE; JREER; FhFEIKR; WRAES; WInRHIZO

PNEEFR(1986~), T, WAL, BEAR T MM A ERRE .
It & 1% 15287317402
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PEIERMNEENERRE K ITENTEMR

IEE, FH, KB, NFH, wEm, NEE, BiE, KEER, FH, i,
F R
(ZHALARTRLYBFHRT =@ D 661300)

E-mail: 394011435@qg.com

2 DR, IREER (B3RS R=41D. EEEMHEN. A5y
Ji, RFLLRE— 5 AR AT S TR MR e S AT g b e AR K
WA BTN, i il SR 2 . 5 R R I : IR S 2 B & R4
FEM P8, WA SES AR B BRERAA RO, X A A B T
R7d ZAARE A, 55 35 RJE, ARG AR KRR H TR A B i > >
R >EEAEMEN; RABBGEIERE T, B 7d 5, IR EH TR
RBRPEEL RS HAR—EHA TR, £21d 5, E54WEFIERRKE. &£
g AR PRER K, SRR MR T W 35 R, MRARES
BAKRE, REEWEN>REGEF>IESE L. RUESEFEE ST
s SRR E A, AT N

RUEW - AELIE RAREK BB BEEEWEN; WIinRHIZO

FVEE(1986.11), T3, WEFSES A, BRI RN TEA FERE .
It & 1% 15287317402
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A O3 X K BHAEKT F AR KR 574

A2, B REE, EE4, B, TRY, ¥, KEE, NEE, nER
(ZEEaFARF RV FFHREA, =8AH 661300 )
E-mail:1245854812@qq.com

B AT X R BH BEAS FRT Bl U 2% B 10 3 R AT 0 REE St 458K
W REHBEXT Ve REAR BEA H . SE#H . Fl HF RERCRE; 43T
FEJURIAS AR, 7 8-9 4 H B i RVEAE Ja Pyl b, 2248 2 H /e fis Bl
M6, 3 Ao b VR OB BE R B2 . RE ISR A > & it >
LEM; R OHEFEARMRITHIRIZEIE 2 ; AR Z 3 BT AR RCR B 4L
AN, FESEAR RSAER T, AR BUTVIRENS IEHISAT o A45 AU XS R BH REAT A% Hif
ARMHES R AR -

RBEIA: KFHRER T Fd, Ak e

s, 1992 411 H, BHFCsE] i, FENFEYHE RE G .
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PO Fp R 57X & R R Y A B BT e TR 5°

G, wam?, Tewb, 5%, 2240 GRHY, krEY, HEY,
EEY, gaY, hErY
A ZEAaARwREYBZFHER @A E  661300)
E-mail:368428262@qg.com

T2 WEH 4205 ME- 1 BRI B ) 25% L R R R LI . 20007 15 - e
FETRIRT ABYOAR Y - Wk T i 227 7)< DU bl 7R S S P AR 0 A R B (A
WGP B EUR AN E FEREL0R ) BEAT TR B ia ORIk, 45 R LW - 25%
NEE P P T <7 e 0T 7 6 = B 3 SR B, DU 25 )5 15 R IB 20N
50.76%~68.07%;: HLIZ 420 M- F T 15 17 711 1T 48967 1 - W R i 227 71 A1
200/l - /I MR B BT T S S U AR e 22, ANHERE A

R AEMBDN: REA A RCR

The Field Control Effect of Four Kinds of Fungicides on Control of

Banana Leaf Spot Disease

LIU Xuemin®,YANG Shaogiong”, WANG Xiaoyan®,LI Qin”, LI Zongkai”,DENG
Chengju®,ZHANG Guangyong®,DU Hao®,SUN Yinhu",GAO Mei"),CHEN Weigiang”
(1 Honghe Institute of Tropical Agriculture Science, Hekou, Yunnan 661300, China)

Abstract:The field trial was carried out to study the efficacy of 4 compound
fungicides namely 42%tebuconazole-chlorothalonil SC, 25%pyraclostrobin EC,
20%fenaminstrobin-tebuconazole SC, 48%difenoconazole -azoxystrobin SC on
control of banana leaf spot disease (Sigatokaleafspotdiseases,gray leaf spot disease
and coal and grain disease). The result showed that the control effect of pyraclostrobin
EC was 50.76%~68.07%, and was remarkably higher than the control effect of
tebuconazole-chlorothalonil SC, fenaminstrobin-tebuconazole SC and

difenoconazole -azoxystrobin SC ,the tebuconazole-chlorothalonil SC was second,
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difenoconazole -azoxystrobin SC and fenaminstrobin-tebuconazole SC had lower
control effect.

Key words: banana leaf spot disease; fungicide; control effect

HREMBUR N EREERF, &R F R — DGR, W WA SRR
T [ Pseudocercosporamusae(Zimmerman)Deighton=Cercosporamusae
Zimmerman=Mycosphaerellamusicola Leach ex Mulder ] . 7 4
[ Cordanamusae(Zimmerman) von Hohnel J14{ £¢5[ Deightoniellatorulosa(Sydow)
Ellis=Helminthosporiumtorulosum(Sydow) Ashby ] £& ™, Hort DA 2 K BE 1
RN o A AR B A] S AR AL, 3G O Ao S E AR, S BUE R
R, WHMRLRKE, MENEEEN, SEFELMR™E, ABCKIERHRETEZ
— 28 AR DN A RS I B ] SR B 30%~50%, 97 YA 125 ) AS AR
PERRACIR 114 FeA 4 S, T E R R R A A AR B A R A A
b, AERE b EENE R ARG A N E O BRI T SR T RS e TS
AL IR PR L AR ORTRE A ACRER A SRR IR AZE B R A AR
PO 2R W24 5 PR DL LA T R = M R T I E B B B e 2
KOS 28T FH IR (61.7%) KBTI RURIL TN (59.7%), (H & &A &
FMEE R eSS AR I AR Dia & A B b B IR I R RCR
T A 25 22 1 2T S Al B B RS U A I B 1 RT3 o 2451
WARAATHIR, AR IRG . M " RIRE R R IR 2 AR e+
P ARG+ IR BT VA BOR LT BRI G I B ROR ,  DIAUER R+
TR IR A o I T RO T AR R AR 24 75 DL+ I TR R D PR+
T PR R 798 ROR RO T BRI 25 R BTV ROR - DA I+ 48 B IS 7 R o . B
It A — AR 2, i SRR o AR 2= AR i 51k, R REC AL R B R
PERIALHI AR, AN RESR v 2% 1 770 B0 FHROR T HL BB SE A% B 7 A 438 P AR FR
TSR, BRI R R . AL R T A A A S — BN TR P VA A
PRI B AR AR 270 B BRI B (¥ R 38 32 A A AR B i 1, T e i 1Y
A SR AR IR I BRI )R SR T o AN FUAR IR I A B v A R B I R 24577
[, G55 T 1 X e i v ) A S 1 A A el A5, 3ok HC DY AT 1 A e 7 2
FEBRRE, AR LT W =M P (R ERGKIN . & REKLUN
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AL BEATH B PG BCR AES, BT EM BN &AL EinRit S
ET

1 MESINE
1.1 #hk
111 S5

DU LIRS B 50009 4295 7 B T R ) (Ml & i 31.5%, I B
BEEE 10.5%). VLHUTRRML A A PR A F] s 25%0Hk Mk R s AL CR 280895
B 2500/L) A K ETTRBEA TA R A A 20%)715 - MRS 75 (3 me e &
10%, 5L & R 10%) R A; 48% 7K A -1k B s 2RV 7). Rk FH PR m:
S 18%, MEEAE S E 30%) BUNTTARARIEA IR AT .

A BRIl GRS SR, A RS & 5%) s ARSIk
HRAA .

WSS R IR AU 55 BhA) (ThRE R A R IR M = RS D)
1.1.2 B 45 P 5 L Hh PR B

I8 HAT T 25 P 8 200 B RO R 22 T BT T AT P, AR50 3y
TEWIE, AR, HEEAIE R SHRERA R L0 B RO R
FEHTE EWRFE RS AL 157 RIS HCR IO PR K 7775 € 1,
AR 110 £, EAERE 2016 4F 4 H 18 H, il IEATHEME FRAEK T
M, PE 3 HERAKAERE.
1.2 J7i%
121 Wit E

28 T [A) 25 280 B HE ] (GBIT 17980.95 — 2004), 454 DU Ah 24551 fr FH () % L
2GR R B AR FE (W3R 2. R 3. R 4, LIEACHRITIE, JLikE 5 M,
fig 3 KHE S, 315 NNX, BENLIXZHHES o F5Ab BRAE T 24 B #80 \ 1 25 B )
A U TIERR — S, R )2 750 £% . 3000 %A1 0.3%-
1.2.2 g7k

WK H 17 BT Gl sl e 25 25 AT T W S5 i 24, DAY AR A
FERINEE, HiZifs 6h WA BN, FiclZibrde ERmizy 1 k. 5 1 Kk

ob I
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2y Jy 2016 £ 8 H 29 H, LUSHERE 15d mijti2 %) 1 7k, Lz 4 K.
1.2.3 AEHIE

TRUEZ AT 4 Wi 25 15 RS R RGO, BN X FEHLE#E 30
B JETFIRA 5 I IR A R BOR S GO, 4% R A dbRiE (R D
A SR IE TR EMBTA RO, & H SPSS #ds 7 M i A 2847 75 Z 0 i

®1 WG GbRE

% .

" W hr

0 JohwkE

1 JRBEIAR A S AR 5% LT

3 RIS AR 6%~15%
5 RBEHEA A ST AR 16%~25%
7 EBEEAR G ST AR 26%~50%
9 JRIREIEAN & S AR 5006 LA 1

TR TR E=Z (3 JOm PR 12400 ) / (U 22 M- Hodi 1 e AR
RAH) x100
BIaRCR (%) = RIS 1R LA BRI TR0 0 I 155 16 £x100%

255K 50
2.1 ANTE AN BB S KB (15 2055 H

HREMS KBRS KR (B 2): WUMAREAEDIGHFERS KR F, H
WG REON CK —FE R EHEZ ETHI#Es, G 20005 - GMEREAE 28 — Ui 24 J& 15 REI
ORISR T CK, S34h =M W 25 f5 FOR S 4R BB IR T CK. U2 5 1) 25 1
KA T VU 3% T 7 7 e SR KPR S — € A AR, ERTM 2 5, JLBR L
RARAEARGT, 42% M- 1 B T8 I ROR ey, ABILP Rt A 3 12.73%, 1M 48% 245 HI - 3
[ PRS2 A 4.91%I B30 (BEE DUIRIEZS J5, 42% 5 ME - F 17 A0 AL A Pk 1 s 1) fe 24 B

31



Ry s #) 60.78%7F1 63.33%, M A G M, (IR 0T 48% A - TR i A
20%7 5 - PR, B RUER ZE /2 0%l - e, e 4B R A 12.12%. BRI DYA 3% BT 57
FE VY Wit 24 )5 B 16 2 R K SUR W ROR IR 9 259% Atk M2 FE 4] IS5 >4206 13 ME - 17 T4 15 >48% 7%
FH - 15 T 16 > 209045 /17 - T B

R 2 VYRR R 6 A AR M 2 K B FH [ 06 4

Jiti WM G B2 U0 A B3 EG s 4SS
M 55 15d 15d 15d 15d
Qb FE N — — — —
% WieE W 55 %% I 55 %% 155 %% 155 %%
5 RE I3 ta
4 & (%) i) (%) (%) (%)
42%]%, 100 11.4 12.1
‘ 1.77 2.17 29.07Aa 6.58 12.73Aa 45.25Aa 60.78Aa
M EBEES 0 2 2
25% M 100 10.6 11.3
2.01 277 9.62Bb 6.95 7.85Bb 48.79Aa 63.33Aa
ik 12 Fis 0 9 3
20%7 100 19.2 27.1
o 1.91 350 -14.54 6.90 8.45Bb 7.83Cc 12.12Cc
5 el 0 4 5
48% 7 100 12.7 18.0
1.98 297 3.01Cc 7.17 4.91Cc 38.87Bb 41.76Bb
. 0 6 0
e 20.8
CK 203 306 — 754 —— S 309 ——
7K 8

M A FRE 7R RAE 0.01 KPR R, ARVNG T BERIRTE 0.05 K25

"
e

2.2 AN IR F B EU I B 8053 B
TR B BRSO 1R 45 BB (R 3): WUMREFIEN A A ERKLON F, Hwthda
A CK — R 2 EHLE BT, (AR 20947 5 - MBEVE SR — K2 J5 15 KRB lE
Takm T CK A, 48%7K HH -1 1] I L 7E 58 — X 245 J5 15 KRR Efafios T CK G,
A A A R R i 24 R S TR BT CK. B4R 20%075 15 - TRIMEIE AT 48% K F -1 14 Fi £
M2 e A B VA R, (RTES T iEZ S, 20%04 5 P EE AT 18.34%IFIT AL,
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117 48% 7 FH -1 BT i 5 & 1A 21 T 43.08% I 3. 4 DU 24 fe 25% ke ok 4 1 1) 977 R0 4
5% 68.07%, M RFEN T HABZ AR, HIFRIGE 42%% M- H TS (57.57%) 1 48% 4%
FH- TR R (33.17%) . 20%) 5 - IR PEBE I BT 8 22, 4 8.81%. BT 3% B 1) E DY it 24 f5
B13 76 75 BE KB B BRI R 25% I W Tk TR IE >4 206 1 M - 7 TR 75 >48% 4% FH - 185 T I >20%0 4
5 e e

3 VYRR T BT i6 A AR K GO H R 6 45 R

M2 W LKEA)E 2 s B3 BB 4 Rtd R

5 ] 15d 15d 15d 15d
Qb - — : : —
I I 5 %% 75 %% 75 %% 5 %%
5 R Jpi +& I3 +&
E- G = B i (%) (%) (%) (%)
42%]%, 100 10.2 10.7 59.04A 149 57.57B
2.15 2.75 31.13Aa 33.54Bc
W S 0 0 7 b 3 b
25%It I 100 62.77A  11.2 68.07A
237 290 27.35Aa 7.53 50.97Aa 9.79
ik T4 i 0 a 3 a
20%7 100 125 24.1 32.0
B - 2.36 5.03 -25.88 18.34Cd 7.97Cd 8.81Dd
Ji5 - A A 0 3 9 8
A8% 100 43.08A  16.7 23.5
245 479 -20.01 8.73 34.4Bc 33.17Cc
FH 16 B i 0 Bb 1 1
b 15.3 26.2 35.1
CK 400 — S - S
Ko 222 6 9 8
e F—HRAFERE FREFRRTE 0.01 K PFERESE, ANE/NGFRERIRTE 0.05 /K FER
A

2.3 ANIE AT E BRSO K 5 80 b

Xt 24 5 B FE IR SOR R B (045 R (R 4« WUR BRI EERLOR £, HR
THEIREON CK —FEHf 2 B2 BTy, (B DU w7 B i6 2R ILAE AT = 0 24 J R A A
FEAREF, = IR R b 19 48% A T - WS TR TR, (£ 25 — i 24 )5 iR BILH 1 36.71% B VA
ROF, 2500 Mk B TR AR 2, BRCA 35.39%. T AR DUV Z 5, 259Nt e ik T i 9 R0
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I, 5 50.76%, FHIRIE 42% M- T, N 41.43%, 20%% 5 - S MEBE I 48% 7 T - 1 1 i
IBH2FE 25, 593N 36.25% K1 30.31% . I DU 3 B 7028 DU it 24 Jim 95 765 75 5 K 80093 YRR
IR 5%tk 1A ik 1] G >42% 1M - T B 15> 20%75 5 - [ 5 >48% 7K H -1 TR i

R4 DURRIR T B VA A BRSO FH Ta] A6 45 R

it WL E B2 tAE B3 uAE B4 KA
M 2550 15d 15d 15d 15d
Qb - : : :
& WiE W I B1 %% B1 %% agee
5 117736 (%) ELE Jpite
H & & (%) (%) (%)
42%]%, 100 16.76BC 12.8 13.9
150 2.95 7.71 15.4Bb 31.83Aa 41.43Bb
W TS 0 bc 0 5
2500 100 23.03AB 12.1 11.7
1.83 2.73 7.63 16.42Bb 35.39Aa 50.76Aa
ik A i 0 b 3 2
20%7 100 14.8 15.1 36.25B
o 158 3.29 7.41Cc  8.36 8.33Bc 20.75Bb
Ji5 - A A 0 7 8 Cc
A8% 100 15.1 16.6
1.39 225 36.71Aa 6.70 26.5Aa 19.1Bb 30.31Cd
FH 16 B i 0 9 0
b 18.7 23.8
CK 167 355 —— 912 —— S —
7K 7 3
Ee F—HAE KRS FRRRE 0.01 K FEREE, ANEV/NGTFHRFRINEE 0.05 K FER
F

3. B LI

AR 5 e 2 P00 2% g U 1 X BE AR S K BTG (0 R AR MU 7 T el
Xtz B A X A BRSO R A SE FH A VERT T . 15 T AR S KB |
TR R AR R Z B LT FEW . IR, IBERIREmT . FiE &R K E
TR BERIE 2 IR R IREEINR, B R RO G E R T, 8~11
HONE M B AR K e ], 11 H LURBEE B FRIR. FERImD, &R
I BEI 995 175 T 4 e 9 1921, Ay il B A S AR TR AR BB T 8RR B I B 1)
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RISt W B G T o % VA 70 P B 9 R

A BRI LUK A A R SR A FH 1R 2570 22 =R B R, P e 5 0
86%, LA R A N TR ER I R B UL 5 B T 56% P2, [l — 24 7R K S
—fE ], W HOR B P AR, BRI B R A RO B AR R o KA [
Py 7% T 770 22 25 it FH 5K A P AT AS [0 7D 2% B RV ROt Y, AL T 8 o 2% TR 8R
I B KA TR 7 P AR R

MARIG BTG 2 RKE , DURR R B A A A G KNG 77 BE IR S0 A
FIRGURIIE — 2 MBA IR . TEIXPURR R BRI, 259Nk P ik B i o ix =t
D I RO Bl 1), o 42% M- F BRG « 1fT 48% 2K FH - M B R AT 200044
J5 - el B B — g R, R ROUARNT 2, AHEFAE A . BTLL, DUFh
27, Sk B B B U6 24 7 1 4 LA 25960t M ek T 1 A PR S e B (H LA AR
AR T 429 M- T, BRI 2 BOA S G B — 2 e A 2, T
TP R AEAIIATT 4G, DL 1000 5, TIRE 15 K5 429%/ M- A B IE S5
i 2475078 & e FH

XA (1981.12), 5, AR, BUPEORTT 6, TENFERGT KRR E .
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] O30 X K BRBEKT F B AR R 5747

HiT 0 R, A R A A, R, O BTN R B R
(ZEHLFRAFR LR FF P, =@ H 661300 )
E-mail:1245854812@qqg.com

B R b XORBH RE A JUT B R BIR) 3 IREHT 0 R EE Gttt SRK M-
RFHBEXT A R B H L # H L B H F R R RCR B A HUTHEL
PN FE VDA P A5 2% e BB R 3 R >3 A T > 7 5 3 > 20
s RO ECEEAIAEL, £ 8-9 6y Bl KA 5 Pk, B4 2 Ak
ATERIEARAE, 3 H 4 LURTTHIRIZHIE 2 5 AR Z A BT TARRCR ML),
LA R TE T, RAUTVIRENS IEH 81T . AL AKX R FHAET 4 BRI
HE SR A -

Ryt KFHREARHUT; Fl, M3 HE

MG, 5, 1992 4F 11 A, #d, BRFUsR , WE5U0T RO B BTG .
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ERHEEESFERTEARERARERSNH

A AEE AN

z@mal, kAL Axsl, 2ERE?
1FERVAFRESHEFR, 2] BeBRLERAFRAF
E-mail: lixl@cau.edu.cn

R RE EE R KR, G ERR AL SO N AR BB . 25
Sl A B AL P AT AE 1) v A WL FE A A2 A PRt P A 2 v PR
LA U — BB, AT 2012 4EAE) U SRR A ST TR AR A
T E A — 2k DA B SE R A = il O H AR B BHE NG, R T
— R LA TR0 i ROM T A% O AR 7 VAT 78 A

TR IR M FRREBOR, EFEE T2 2 ELW ML, XA
PR RMEIR R, HXT AR EROS, B, B 8. ISP E TR E
T, PEEW T H AR, XIS A 4] 2007-2009 A it AR 15
BRI, HRER. B B H R 709 865 kg/ ha. 840 kg/ha. 2125 kglha. %t
X 4 e Tt S e AR P A e 2R BN D 1), 5 0 S [ A Ul A
Ao e RIS EEAT IR R, S48 T A A GBI JA TR 0l i o 454 e
J7 MR AR A AR AEFR 2 B L], R T H RN T %, IR AR =
SRR T 40%. 54%F1 39%, N T AREEREIN AN B . EUBEER 7R o AR
D153 3= T 72%- 153%F1 72%.

H1 R AL LI pH FUICA MU & S BRI A 2= L R R R R 2
— o 2011 FENF G REAE el 3 AT T I e R I, 62% (1) A [ 3% pH 7E 5 LR . K pH
LIgEFEE R TR e I L A BERNVE L, BN T b S AR T
IKEFRIG A TR, 7E 100 pM Al JHpie R 52 FRAK T . 80, AR & &,
IS g R TR AR 525 I B o R U230 it T R 28 LA T DA 25 PR AR L 3 b A8 P4
frers, $RmpH, AP, HMESEN S EMEY . RS EEa
HUIETT DA 25 5 i b 3 A M 2 R, o R S L b AR TR A T (B
TEREFR o AR S 1E R . ORI E =& R, ThEeA HUARAL I T 25 32 i & R 10
7 B R T o
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TR HUR faE HER RN EE R . HIRRF A SR, b R R
B, AL R ER M E. 7. 10 FR, FERSLDRERE, KORE
AR RS2 N sy, LR RENIEZ . AHIREFILREA RPiA R £
SN FER AR E, Rt dulich, s L3 a a3 2 Ui & Ee .

BT AR A 7 AL 1 DB 1), Sl T AN RS TR AT TS AR K T & 88
TR BRI G il T R IR AL R BN LG SR ORI 96 E
HoRVe R R LR S AR G A E EEOR . BRI 1 s S
J7 S TAIERAR SN R, T T AR LI R, N AR R,
FESh A RR 7 g o Y ORI 2 (] 5 SRR R R JE

ZEEAR, 1958 £F 6 H, PEAMCKEFIR SR, A, BENFRM
Yra R SR, ERERBRRER . BB BREEER K. 2012 FF
GRLET VP S ARAO AR B S R NG, BEAT AR B AN AR R 0 A8 BT TH BT T
HLi%: 13488675799
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AEmE. LA ANGIREEEHFEL SRS

MEE, BET (ZEEREEDREFED
E-mail: chunxiayang.student@sina.com
M OE: [ER] KU Lieg, B E., =RMERE. BERME 4
P B R IR iR IR S AN AL 3 7 20, i IR i B] . D75k ] BUH IR K 9%
HE, CRFOR s BRI . =ARMIOER EL. FAERIM L 4 FhERIE D BIET IR TR
€960 °C. 65°C. 70°C. 75°C. 80 'C. 85 C. 90 ‘CHI#K AT R b3,
H AR A5 B D B KIRIE 8 /NN IR MY, DU 2 GBS S R A PRI
SRR 4 T IEAE S B BRI ZEKIR T, 0Bl BOIMEUK B2 B R AL oK
PEPE I BRI N HOKBEREE 3 F I KR 3 RN AR PEDT 30, IR T
B o BB FAFRRAE . ACBEDT SR OB L BRI S = RMIERE. AR
KW GRF AR EFRFAE, 70 TR S AR BE T 3% 4 RhSRIER 1R 28 R R 3
KPR F RN, IRRENEA F iR AL BT e [452R]) 4 Fif
ZRAL AR 2 BN R 2 3 IR BE AR A IR S N — 250, B AR KGR T i 3 i o O
I L L R R 2R 3 R R B AN BRI L A 3R R — B BT, 90°CAb By, BRI S
A G N BE AL BEIRL L A 3R =y S5 BT H A R, 75°CAbB Ry, =0 J# R SR
A SRR FE TR AR v ) T B A, 60°C b HR AR iy o AN [F) b BT N SR IE R 2 1 5
AN, G WA K A SR RO AR A > Ly BRI > KBRS, =
RS PR R 2 B e KRV > By b B4 > EARVS A, EAEAR I S ) R 2R T
FEAE IR I > Vo KB > By B3I, 4 Fhag UM 7 IR ZEFR A W A Rp i [a]
FMZR K. =RMER G B G AR e 8O B, 2w+ 50, FAEK M
SEMET 20, BRM DA A SF AR B B AR 10, =RHE R BRI AL 4
R T RBUGEREIR, BAEKME S LI F52E 17 R 25 K. [45iR] 5P
I L S R B R 2R O 90 °C, FAfEAKM G0 85 °C, BEREN 75 °C, =R
5 PR 509 60 °C o B L el AN 52 1) e AR AR BT SR I OK B2 BRI,
=R PR GO IN ORI BRI, EAE A SO MBI SR (3 3 F I ve 7K

RV .

WEE, 1979.03, fit:, BIFFFCR, W7 ONIAX 1 S5HEYE 5%, 13578118302
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H,0, A7 R AL TR D AR AR A 1A & S

BAEXD, & &', & ¥, IRAL, BHA?

(ZEELARFRLEMFRRS @A D 661399; m@aA I ELME ZEEHD
661399)

Email: dongxingzhaoll@126.com

T NERVE HoOp 32 R R b 7 A FH 5tk e o118 e B 4 A K RO B
AR TG DU SRR 1 SRR 7 A LR AR, (AN RIR B HoO, 1284 24h,
TR R R 4T BE AL B, E 25°C HARJGIRSRIF T, 4RI 263 TV IR LEATHE 9%,
MELFM TR HR RS itk i, I EaRsiT gt . 4
BoR: AFEAEE BRI 1R RN, 4 mg/L HO>Ff 7 4T BE>CK>FF
s R FESH M, JF1> 4mg/LH,0,>Fh Bz 3T BE AL BE>CK X 41 ik s (5
Wi Y FF F1>1mg/LH0.>FT BE>CK: X gl AR K IR sE I, JF H>1mg/LH20,>4]
PESCK, SEGaE R, (FHKREEN Img/L Ho0, 12 F 24h S {3k Th A A b1 i
Ko ARG A K R AR BT

BAR (1983~), 55, WHHWHIUOL, F M IT I : A
Tel:13987372184.
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GC-MS M xE APtk hBYIE & M B 57

F &, KEAR, BEX, F K
(ZEALARF R B %A, =8 F 7, 661300)
Email: lichunhonghe@126.com

WE: HE: O Kk 22 i Ry . VB RE S T A, R4
Ja, FIFASAHERS-FEEH (GC-MS) {UGHHATIE &M/ 44T, WA —1k
PASBIS A AT . GRS 101 A, w1 ORI R 2R
RMALEDITRI 594, 2 AN A K 91.56% . K- H4 AL 2545 Kk il 3=
TR LA E R OAEE (11.92%). R (25.29%). fHA) K EE (21.88%). B
(2.49%). & (2.76%) FFERPpi. Hi, FE&R&EAZRGER (13.21%). B-
B EEE (15.75%); S EBRKMZy-B 8 EE (3.94%). fHAEIR (3.50%). FZEFR
(2.03%). EIHENIERE (6.01%). 5-4,6-H & — Ml (4.67%). IE=1—¥t (2.23%)
o G R REE ZEFE R I RS TS 2 o AR S48, ORI 4
R — 25T R R R i i 5%

P (1985~), L, fiid, BYEROTSUS, BEEOTRTT W AAEE IR AR 2 3 H
Tel:18760729220.
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A [E1R B BRI X HRAR AT A & RS2

R, KA, AT 2, KT AR 2

(LEELRE YR FTHRTH, BEZEN 363000; 2.BELTFHERB, BETL
365400)
E-mail: yuezhou@163.com

WYL FR E O R —, MEMRAE KK BAA EERH. AR
KW, ASEFEYIRAN TG 2R RS AR K N A R ZE . HAT, A ISR B A
KB R0 A TR B D, A X AN R R B (ORI T BRI 8 R I 4
AR AT M8 1 A L VR A 008 o AR 7 L T A T R B 1) NapSeOs V8 BUx
FURh 787 R B A A R AR (RIE A, AT Pk 25 A ) s AR e B R 4K
/o

AR A8 T Bt B R 4 - F A 2 AR R R 1N B 8 R °18-3-3-37H
Bk Rk, BE TR 2 b A A e e

PRI RN —F, TORE I AR TN 55°C /K FHigF 20 min J=, A
R 7K BRI 22 30°C, 4kZLiRM 4 he KRS AT B T8 P Z BB AR 55 77
M, SRJE 2N 5 mL FIANFEIRE NaSeOs &, BT 28 CIHRFA T #T R
LRI . NapSeOs i L 15 6 MRS : 04 1. 2. 5. 10, 20 mg/L, LA 0 mg/L
IR, BRRALEE 100 Rifh T, 3IRER . DURMERBEM R 2 mm 7B R ZFFRifE,
BRUSLFFIFRFE, T8 7d G RFES, 5B 14d G K ER. RFRE
FIFF5 14840 BRI 10 BRIEIRZE . WRAREKC R f it i &, RS &
T80 CHAEM T RIEE, WETE.

BT BT IR IR G, BT R IRIEAR R R R, 78 28°C T HET
fEZF, R HUVRAR SRBHAT B (A1 b - X, DAk LA, TN N LA
FEBHATER R, FETmoe e EIT)a, B 11X 1/2 Hoagland's & 77, &K% 3 d 1F
TR R 121580 1 7% Na,SeOs Wi - NaySeOs i 43719 0. 2. 5. 10+ 20. 40 mg/L,
L Omg/L Hyxf i, fEALER 15 #RAIH, 3 IKEE . By IR (28+1) C,
Je8 16 h-d™*, JuiRERSE 100 pmol-m™2-s7t. & F 20 d J5, AFAbEEFEHLEL 6 KR4,
KH Handy PEA TEPIRCRACINE M4 R 0O6a 124, WE M. 200, Hh k-
i1 T SN L Nt G = O R T B WL CE

I LE LK, RIKRE (1 mg/L F1 2 mg/L) Pt £ 5 35 5 BB 7 1k

42



SFBMETIHRE =R AR 2 B RBAROR 1 (B A, 25 B AR 1 B 4
b, BRI ZFHERE . IR FE<S mg/L I, X IRZE AR I A KA (R, B
RIS B G0, o v VA R A U 2 7 R AR A P o BB v AR R TR R DG &
VERETE AL Plags 22 BEARIR L 1T i 256 TH R BoE 5, ik E 0y 5 mg/L i, A
BHREON Plags ISR, 8235 i T HAIR EE AL B . iR BE R, b4l o
RSB BRG], g PSRN A CniE PE T B £8 BT, NapSeOs b
BT 1 BOE R A 2 mg/L, NapSeOg Ab BRI i 1 Bd& ik 5 4 5 my/L.

KR (1984—), 53, BHEEAFSL G, FEMNFEDAIE K AEVE AT . Eifthht: 488
BEINTE Z X R B HIEE HAERT. MB%: 363000
Bt A HiE: 13559694121
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R B JAEL A Logistic FIEHAE 4@ MR =M

KAA, EAE, mEE, mEE
a4 A F A 5 B, B ® M 363000
E-mail: yuezhou@163.com

FHHL (Capsicum annuum L. var. grossum) SCFRRATIERML. Ml T8 A2 HRHER R
JEREEE AR IR — R, HRLERFE, B a4ER. AIRYE, KZA
1155, 34RO [ Bt 5 1) 5 B S ks 2 — T, Bl IR AN 28,
RIR ™ B AR AE KR S, B AR = B R ER, Hit,
AR FE P () 465 0 R B AU BT BRI 45 8 TAE R — I 2N 25, g PisEm A4
PR ol e 10 5L (1 B il AR SC B AR ORI B 8 T B DT MBS R I AR A R
B, BT e SRR 2 BRI (LTso), #R 1T M B SERC & Logistic 752
RSE I 52 EAT I I AT AT 2, Dt — D T A AR b P IE I R T IE R 1 i
B e IR .

AR AR @ R E I TR = 0, RS RO 248, Rk
F AR E A A PR A ] o SRR U R h K 3 — B e, 258 1K
Beid, oK R K5y, FBZAmEE RN RIS, #7KR
e AbEE ., ACFRIR I E N 12°C. 8°C. 4T, 0C. -4C, HMNEETRE
7ANEHAIBEEE: Ohy 1hy 2hy 4h. 8h, 16 h. 24 h, FAH 3 RELE . )G
ot HEAR 1 om B FLETFLASEETT 3= BR DT RE v, FREX 0.2 g B A
50 ml &, IO 20 ml LB FIK, REE T ES TR 15 min. H
HARERE SIS B SOONE VI S 2R4E S, Bl E TN 100°C Kt A2 15
min, &2 =G NE R AR TRE S, &R ESE (REC).
FREFARH Py 2E AN [RIIC IR 58 2 AT 8] i REC AR 2 il il 26, il Logistic
EE 7572 Y=K/(1+a-e™), HE LTso.

I RRN], EARRIERME T, FEE IR TE e, FRH i
REC iZ#tlimy, {EACFEATHI R POE IS, M BE ) 3 8 K E B W AR 2%
FEAFIAC RS RN, BEAL B FE A RRAR,  ETARUY i REC {2 Mg n,  HR e
1 REC bk, KA i f A 2 45 F ™ & . 8 h L FAL#ERY) REC 42
el 2 £ R R9“S7E, W2 Logistic JTRETHE LTso 225K, Ml hy 2 h A4 hib
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HY) REC A2l i 2k 233 BT, ANEHRKIHE LTs. i 8h, 16 h Al 24 h
REFR S5, A U LTso 76 5.77~8.27 2 I], SEREBERMERLF, £
BRI B . Rk, R S IARC A Logistic 75 2 AT FH R I s BRI
IEEIEREE (LTso), IFLAMLAE RS Ao 1 % I S 2 s . S 3
VARG Logistic 7 RETHE LTso PRI A0 FE B[R] B R HL 8~24 h.

KR (1984—), 55, BhEAFSL G, FEMNFEDAEI AV AV . EiHHhk: 488
BEMNTE WX R FHEIIGEERERN . B%%: 363000
&R 13559694121
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BRHIRR ] FRE BRI R A B IR N F S

g ' Iz4g”
1 zEARBREAWARRARFTELNS, FR . =@F4 5 HTHEREEEEETE60
B A 665700;
E-mail: 4046485042@qq.com
2 THRBEAWEBKRARTMEAT, T2: zHaEETHAMRKEEEE F#6535
665700;

E-mail: 675222768@qg.com

T2 KRG BN — Rl s, Joi i AR R, Al
MNATAERG - A7 e 26 (0 RARGIE R BAT IR s A5 PR AN R AP AO4 ht mT 28
PR BR K B s PURLANIR B S5 i, T2 R Tk ARk [EB S 203E S 8%
HUblIE . BR 2 AR H W ATE A5 . 21MhaE, 25 WA SR, W RIS
RS HARSE, (BRI FPE 1 B AR AERTER, IR (45 A 3AT i Itk
BERE, RIMGIALAEBEARKR T2 B [RIN fEREE 75840 H 2t 2, X5
FRETIN AT b ) Joit e T SR A 0™ o 25 R0 BRGSO ) ) J ) JBe | A A 7 A
A B & 8 Rl I AR R UG I R AP At Rk ad . B R MR R e A 1 5t
Wk, N SEBRIE BUATIN L b flr A AR R 1, S I i) 287 I AR R B
RUHAEN G HUERBR . R, TEHEOR D55 77 T8 31 0 B 20

K. PHEE, BB BlnEE

g, 5, 1988 £ 1 A4, =EBEiMEHE &) K, BEAZN, FENFRBGBINL
Ak, HLi%: 0876-8348007
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IR X R B 1 T IRAV B REUR

BH, ARIE, BRAZ, xFKE
RS R R IR IR SRR AT, W # R D 571101

E-mail: shanying@catas.cn

TE: MRMETHOE pH<6.5 f-LIRIERR, H ATt 135 5 At S bt L 1%
(¥ 40%, FE Bk L1 o A & 14 AME X, BIEAUL 2.03x10° hm?, 4544
ERF AR Y 21% (B2 REE, 2008). FRME TIEELHERELIIE, R4, 2088,
TR, AL LRI AR, T A TR ERGE . WHGEHLIX . T IR S X
B2 W RRFEIZENR S, 80 KRR LR g, Bl B
N, SRR AN UK, 0 bz e BRI, AMY IR L 1 HAE )
KPR (GREHRAE, 2012). ZREHHEN R MG, TRUK, A=)
IR Ko Xz 3N LAk RANES AL, W] RSOA K R e 7 25V I B A = e
(fEJTHIE5E, 2009).

SN Y A 3 R R R P R R B AR, TR R T B e ek
(19°45'49" N, 110°07'38" ED JTJ& 1 Fff K HH [A] /N X s o - 498 257 13 22 (=
) IR R RA AR AL, FORMACONE T R E TN AR,
AR RS HEE ] (100 kg/H)~ s AEE S (200 kg/FD) Al EL AT (400
kg/Fi), EHE =K, FMRE/NXE 40 m®, RIGEEREY, S5 LR
FHEL, T FH 3 U S0 A R 0K 7 B e 5.1~6.5%, FiEHE N 0.13%~0.24%.
T3 pH ELHE AL IESR R 0.09~0.16, LIEE LTI 0.44~0.53%, TiEfERZR
$Em 0.22~0.31; HrhmERE AL ISR, HEENEASENEER
TR IE AL PR o Ty H, it P g B R B R e T R, B S R
PSR A S R . FONTEAE DGR S E 22 m T FAIEA B, G 21 4E K A
B 5 M2 =1 56.4~81.5%), B-1,4-N- £ 19 It 2 52 78] 460 W v ME 2 =1 35.5%~48.6%,
R LT R Bl VS 1t 12 /51 33.7~44.8%

FAFR (1990-), 2, WEHEWHASKA, BUR, fid:, #FFse>) 5, T8GR IR 4
5+ B, Tel: 0898-66969272.
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BRA MR RMAREF IR RIR®

EHRS, BREMK, BEE, XA E
(P E AR LA F R TH A 571339)
HEAETH: BHA~FH—EMAET (cxy20150020); F E i & b B 2 fr £ AR W 4
Eh% 4 (JH%S: 1630152017008; 1630152017002; 1630152016008)
E-mail: xcjial@163.com

OB A DU R AN, B RIEEE, HEl R
FRREPERE S8 Z o AR SOR A B 1 Sy = AR s i 77 i, BAH
PR R R BRI R R, KRR BbREE R R SR SR
W BB HAREHATIITE, S5 RERW, o F AR R IR RN,
PR [B] AR 57 FR AN 4.35%; K843 BALBR AR FBE TR B SR 7 1) A8 SRR RE ALK
SRR 5 R A 35.61%, ANl SRR AR (R B SR P AR e, R R R
N 2.26%; RSP PRERFIERON, 14 24.20%, 227082 &K
AN RTEAREL, 1N 5.94%;: B2 SR AR i ORI N R
H LR, AR RE I 39.99% K 19.91%. ZRa LA EAER,
1 DAHR e i S SR S B AR BB R AN R T BRI, 7EME R I
TR X AR e PP 2 B MR AR Uy EOREEE L A 2 ) B ff SR 7= i
FAIR MR R

KB AS: R R SUFER: R

A Preliminary Report on Economic Traits of Oil Camellia in

Hainan Province
JIA Xiaocheng® CHEN Lianggiu ZHAO Zhihao LIU Xiaoyu

( Coconut Research Institute, Chinese Academy of Tropical Agricultural Sciences,
Wenchang 571339)

Abstract: Camellia oil plants in Hainan local regions are identified mainly as
Camellia vietnamensis, which are rich in genetic resources. The current

systematic studies of genetic characteristics are lacking. In this paper, we
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used the method of pan island census and three-year continuous observation
to study the branching angle, fruit yield per plant, fruit quantitative traits and
seed economic traits. The results showed that the variation range of
branching angle was small, and the coefficient of variation was only 4.35%.
Most variation coefficient of fresh fruit per plant between years was very
large, the average coefficient of variation was 35.61%, and the yield of fresh
fruit per plant was stable only in the individual plants, in which the
coefficient of variation was only 2.26%. The variation range of fruit weight
in fruit traits was 24.20%, and the variation range of fruit shape index was
only 5.94%. The variation of seed economic traits was mainly in
hundred-grain weight and grain number per fruit, in which the coefficient of
variation was 39.99% and 19.91%, respectively. Based on the above results,
when the new varieties or the evaluation of germplasm resources were
selected to improve the yield of Camellia oil fruit, the economic traits
recommended and evaluated in areas of Hainan were in the order of
hundred-grain weight, the fruit yield per plant between years, the number of
grains per fruit.

Key words: Camellia oil, Excellent strains, Economic traits, Hainan

PR, B, 1975 FA4E, BhEAER A, 1, FEMNEIGEMEMEY BRI A . J8E k.
HEF A BT S0E KIE 496 5 WB%W 571339; Tel: 0898-63330640
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Pink discoloration of coconut water caused by heating rather than the

enzyme activity or Maillard reaction under pasteurized conditions

Deng Fuming, Shen Xiaojun, Wang Hui, Tang Minmin, Song Fei, Zhang Yufeng”
(Coconut Research Institute, CATAS, Wenchang, Hainan 571339 China)

E-mail: dengfuming870316@163.com

Abstract Composition, effect of heat treatment, pH, mental ion, polyphenol
oxidase (PPO) and peroxidase (POD) activities, coconut variety on pink discoloration
of coconut water were investigated in this study. Results showed that composition of
the coconut water vary with varieties of coconut fruits. Pink discoloration of coconut
water would be accelerated significantly with the increasing of heat temperature and
time from 75°C-95°C for 2-32 min, which could not be relieved by decreasing pH and
accelerated by adding Cu®*and Fe?* after heating. However, PPO and POD activities
in coconut water were decreased or inactivated by thermal treatment at 75-95°C for
2-32min. A significant negative correlation also was observed between pink
discoloration and relative PPO/POD activities at p< 0.01 and p<0.05. Meanwhile,
there was no pink color changes appearing when coconut water was stored at room
temperature or 4 “C during storage, and adding extra PPO and POD didn’t accelerated

the pink discoloration.

AAEEH, 1986 4F 3 A A, BhEERFFL A, WFARZEFAL, EEMNFHGEHEMEY = fom L
WF5t;  Hi%: 18289700193,
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A UIRdEh BT ST RIS S IR R AR L

RS, WK, B¥E, FEM, TXE, AV
PR T 8 R

E-mail : kaboly@163.com

E-mail : zhouhua646@soho.com

FGEL: ASCIEA 7 e o 5% e F ) Kt R o) B 2K AR AF I O, SR 44 Dy
MR B AR AL S, X E e PR VR K 5 L U ORAE AR . BRI
o BV, ML, W, SRnilom. Fe W 18 A E K ILIRAF ik
P B IRZ) 64000 1, SEJEPERRL, WnHEE, T 50 Fh. Fdr, /KR 20000
Z Ay kP 5600 243 KRiFPIT 2000 £ . ELPH. W27 FNRMRE I BL AR /N
PRI FELAEE S ORI R 3 AR P E BRI RO PG AIEDJE eV K
RLFR BT LARMRRIE PR 2 o HRIS IR 8 [ ST 44wl o o B2 s e, bR ad B
FrfEsE—, RAFECRERZ, % 22000 fy, 31 AR JHxEPE, i 19000 f7, 13
AFhs REMELT., W2, SR, §Re. sHlrikZm. eI, B
JE Je VA R s Tk i iU SR R AR RO R R R R R N, 3k 41 A
Fo  E ORAZIMMERR BT SR (VKA. HoRiF)800 Ry, FEET IR T A
iR RO R, deglE, e, EEmMEEM R 518 £, 5 MM, BEIE
[ ORAF 445 1y, Forb 46.7% 9 5| iR ot .

IR 4(1965-), L, ARMVHET AT O, AR EENFEREFED R SORBE T, o

IR o U o
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MFE=TRCRFREELEERETZEYFFNE

ARE, FBK, K, BERE, Kk, #H8E
(FEHRFERIVAZRAFHAR, B8 X & 571339)

E-mail: yufengyul7@163.com

FE: W22 T8 R% (truck rot disease of coconut) J& 745 Kok A2 i s i) —
PR B RRE R L M . B 2011 R4, WTEIREA A, BH . 50E,
JITAEMBREE A, RO AL 40 %ULL, JETSFRE 5 %. WERY, ET
IS MAEIR, BEE RERR, MR, 2T, BEERIET, AR E
TEMRIETZN 3~4 M H, GRERIEMEELTR . BFH KT NHL 5k
MIRAE F 2 85 BB S B R, AT DVE TSR 0IE, T8I TR S 54 e F oy T4
# IDNA-ITS FPAlZia i, REi%00 i I 58 € 77 5 AR 5 BR %2 I [ Thielaviopsis
paradoxa (teleomorph = Ceratocystis paradoxa)]. A4=4F4 w7t 45 R B, I3 R
T 2 R KOG HIER N 25 °C, 20~30 CHBE B EE -, FEfm A B %
Sy RS pH (B 6 ZEALEY 8 PHERUEAN 7 R AR, A LEmR A RS A
A T R PR 22 A KR P A

SRE, 2, 1978 £ 12 A4, BIFR G, FEMNFEDFEDETI . BRHEIE:

0898-63330640
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BEHHEAREVSIEE
ARE, XWNE, FEE, FEK, Tk, BEE
(PEHRER VB FRETFHAREEEEFTFL, BE X5 571339)

E-mail: yufengyul7@163.com

FHE: % 2016-2017 X0 R A ARG AT TR TR A, JEXT I R I R
FRAEDESHAT T obr. SREKY, EEEEHFMRIWES 13 8, IRIER
(Colletotrichum gloeosporioides Penz). #:¥T75% (Cephaleuros virescens Kunze).
JEJH5 (Capnodium, Meliola). 7K J7i [Pestalotiopsis theae (Sawada) Steyaert].
NICFH I EFZE

R R Wk W MERIEE, REDE

RRE, 2, 1978 4F 12 A, EIWHFTR, FEMNFEHYFEEHT.

It Z 1. 0898-63330640
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=T R I= TR R = A 2557 ik ik

FRE, FBIK, K&B, KHE, BERE, HHEX
(FEHRFRIVAFRAFHAR, B8 X & 571339)

E-mail: yufengyul7@163.com

TEE: W22 T84 (truck rot disease of coconut) J&ir ) LA X R M1 6 35 Bt
NP R E 2, SRR R T IS AR, BEE REER,
i, EMETEE, REMKIET. @%5€, WER NG RN P RER
[Thielaviopsis paradoxa (teleomorph = Ceratocystis paradoxa)]. &4 K3 L 44
VRS 25 PRI S V223 TN TE 1 9 b A% TR AR 12200 JiR A Y B 2 2B A L i R
EE AR AANEIEF o 45 R0, BRI 9 B 25713555 S5 i A — w2 13 s AR A
FC AR TR 22 AR ROR S i 24570 9 28 - YA, (iR 2 0.05 pg/ml 1
FIE AL 2 100 %, FUCHBKEE 4 £ AT = WAk, V5 2238 2] 100 Yo it
IR EE 735008 1 pg/ml AT 5 pg/ml s S7 T BRI AR £ B (0 AR BE D 50 pg/ml i
T AR 100 %, HFEERR I R (AR 50 pg/ml i, 17 23k 3] 90.00 %,
AR TR IR VTR AP T I A TR ORI R S A R R A
s, B30 51.67 %o 28 H - FRMANE ISR 2 B AR K I 2 e m, Bk
100 %, 3 T HE AL

R s 2T FRRERER;: AE

RRE, 2, 1978 4F 12 A, EIWHITR, FEMNFRYWEETT.

It A HIE: 0898-63330640
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WMFE=FTRIREAERENEMR

HSRE, FBK, BRE, KXEE, KE, 8
(FERFRIVAFRAFHAR, B8 X & 571339)

E-mail: yufengyul7@163.com

TR RHE JT U0 M7 o0 g B 7 25 J i A fa T R AT T 7T - 45
REW]: W ERE RN SRR EABORER R R, R 19~34 C,
NRRE 6 RN, Bl BWHE R A MR WEHERRAE. RIEE 220
il BT ANE RO 22T U A R R, SO 4 5 (BKEET) &5
8P, ORI R Ay, RO SRR SO 2 5 (R T RSO 3
T (LB, A A0 78F AN BB HU o [R]— b A EE AN R e i B
TN IR RIHTE,  BA 10~ 15 4F (R8I -1-1g A2 P o

R M TR, R WE; A

RRE, 2, 1978 4F 12 A, EIWHITR, FEMNFHYWFEET .

It A HIE: 0898-63330640
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JUMEYDIR R BRI O B R AR R g iR S 1 R R M
i

#EH, BHE, E4N, A%
(PERFR VA ZFRMFHR, X5, #mE, 571339)
Email: baozhuz@163.com

2 FEEWNIE TR 5208 B A BB 2R AR )35 % B i
CoPrEF G, Al R A A s R HC B A M ORI O G /N B )
03l ERAAS S TR 5 ) S5 5ER A, A AR s SR S5 0] R o prf
R — 7€ R AED S o AEXTRECo e R O ER 35 1 v, R o R £ e T ) 7
PEZ AR, B&E T EOBRER : Xl St PRI e v, DO ol 24 700) FRO 5 DR/ I
A SRR RS SRS EVR R R B R LR, DU R 2570 A
IR =S 2l B ba i 7o L R RAN A S faf oo =i i A BT S 3 N 2 T
A P A EJV AR 2% A AR A7 7 B TS Ao e R RIS P A /)N e ol B Y 2 55 2
EE431°50.1586. 0.1169. 0.1111F10.1737. 7E45 %4Bh VA RO H A RTEZ T, XK
ORI Co I RS /NI ) 22 A VEAR UON EDBR R > 0 > 5308 > fkie. 45it:
BTV 2 AR AT 7RO FR 25 A B b R A R

P P V= 7/ 1| I TN ol S TN RPN et = =

PRPEER, 19814 2 A4, BHEEOITCOL, TZNHAFEY A S ST 7T,

Tel: 13976343185
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FEFEHEERINLLARIES N1 iFiE

EEEY, #E%k, IBRAE, EEKN
(FERFRIVHFRMTHAREAN, X5, HHF, 571339
HXATH: BEAE LM L TXTE (ZDYF2016059); 7 4 & A A £ H W E
(ZDZX2013008-2)
E-mail: Icj5783@126.com

THZE: COMKARIE (B H, WEERD SR TE T EIRIK 2 80K 1 T K P AE A RE
FEE N TER, ALY 2 B EIE fE FH RO M . H AT R R DM
Biiva A, BEIE IR G R AR PR R R R R RS U RS o A TR A AT
Ay B — RGBT red-3, RJETESLIGE LM T, WFL T S4B B red-3 X 21 kRl
A R RS . ENAEIE SRR, HME 14 RIEERMKREE /R
TIIEHE B red-3 N AT 62%[K 21 Bk AEIE 3 #34h dt (1x104 fiI-F/1ZT1). 1x108 i1
2T} 5| LA KA S . 99%(1BE T 3R, LT50 Ay 2.27 K (1x108 fil F/=T). %
BRI, AW FUUE B LB AEIE )y s SR B red-3 BONBRURE, IR RR R SRTE T N
FH T 2L KR 1) AR 0917 76 A0

Yeinl GRE, MRS, AR, DTG

EZE, 1980 AR, RIBEIT G, EEMNFARN R RS E RETRHTTT.
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BRI A MR A AR RNIEE LIS S

BEE FTHER BFREK
(PERE RV Z M TR HH- X5 571339)
E-mail: zzh5268@163.com

TAZL: WA % DUBR B I AN ., BB SRR, H Al RS re
WHFL 3B o WEFT 1 g T A i 5 0 2 S UG 5 A (s Sl AR AN R A K
TR SR . 45 RER, L MS JNFEAREIRE, BN 6-BA 5.0
mg-L-1+2,4-D 05 mg-L-1 ¥ @A A RB LG, R 6-BA 2.0
mg-L-1+NAAO0.1 mg-L-1 4k RIE TR &I Ik 7R 5, K@i gl
# N 6-BA 15.0 mg-L-1+IBA0.5 mg-L-1 /0 fb 572y 15d J5, @mibsE K
HEFPIR R AL, FITAREHNES .. /£ 6-BA 2.0 mg-L-1+IBA0.5 mg-L-1
i SIEFR A, DA L BOR I MEAR, 27 (17 5 31X 3 97%.

JeERIE WA WAL e

BV, B, 1990 A4, WFFtszs) b, R, FEMFERGEECEMEY R R . BAE
WA BT E KIE 496 55 HRZm 571339,
Tel: 0898-63330767
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RS TEERANFS T

WRAY, YF', ¥R LucBaudouin', EigiE ', RE', F#'!, K
1 FERFTRIVAFRBTHEHR, X &, BHE, 571339
2. FEBFERLBFIRAFTEDFEAFR, B, BHE, 571101
3. £ AHXH, HII, 518013
4. FERVEFAERRTLRETQ, ZHEF%, F-34398, #*E

E-mail: yyang@catas.cn

2. HET(Cocos nucifera L) & #viy h X 8 Z ) /K RAMELL GrEY), #5s
Pistt& . gz &FMEER, (ARBTHFIMRD, BERK, %
SR BTN BRI L AT IR R R IR R, UK R I A T AR iE AR O
ZAEHEAEYRM B BEEVEAN A B R S AS 3] T T2 RLA , (H 2 T
PRI B IR R BR i T BB 2 FAmac I« MR I STk A FLAE & o o 118 oL FH 55
TAERITF R . AHIF ST LA B iR PR 1t ST R 1 A B R AT 5 40

i 9 1~ DNAC170bp-40kb )i A ST 2E il s A& 4t 1o 6 Je 453815 419.08 Gb
(¥4 reads, K-mer 73 #3500l 1B -5- (FEE K 40 K /Ny 2.42Gb. I SOAPdenovo2
A 33E47 contig A1 scaffold FIF4%E & gap filling, /53R KE A 2.20Gb T
SERA R (AT 90.91% 0 U L AL i A/ ) o ST [ WEE I ke, 2 Sk T
FOFE A L S5 T iR AT SE T 7 28,039 2 (A igmfg sk [A, Hoh 21,087 &P
FBA RSP, 15,705 MER# 1,622 Gene Ontology (GO) ThEERI, 4k
U7 (X e L R A 8 T 14,410 BRI, Hop oA 282 JEH IR E 7R 1.
BEAR 53 AT s B R AR (4 43 BT TR K ZTE 46 T 347 AT I TR A2 1) 43 BT 1)
ISR BRI GBS Zi#r, LRI 621,283 SNP Frid, Hr 8,402 1~ SNP
e e F| 2,303 scaffolds b, il X Eebric, FATRIIHAEE 7871 16 2k 4uta
PRI e AT SNP FRIC I AT . BRI GC B JRERVESERE LT T 40
B, JEIE LCACEE R 2 A0 A, FRATE A TR il ARFIER A 9 A AR gtk FE
XELYFP I AGE AR T, I T — IR R AN AR T 18 5%, il AR
TR B PR ) 73 238 1 T IRAE RIS T AR 1) 16 S gtk . JRATIEES &8
FER A T RIS I AR I R T T B R I 2 T, R R e BRI
B3 L 1) 43 T AL B AL 1 kAl o
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AHEFONR T DhREZE AR B FUaR (I 1 — DS RN, B ek R T 3
ERRHEVEY) LB AL AR IIT 8, 9T DNA 70 5 ARic (T A b b1 2K
SRR A RIS 2Rtk 97 (1 e B AR iR IS 1k &,
et 5l B B A AR IR

WA, 1966 4, BT, TEMNFRHMEHEY A BRI R T
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SEEBRARERE N TE TR, BN &% R R

IREY, kB B Al ART
(1. ZHALFAHRFRLBFHAHT =HAE  661309;
QTHEA MR FHRF == 666100;
BTHAERPFERUMFHAEN =#FIW 678600)
HETH: RUHMMEFRERZE NS FETE (16RZBC-06-02) ,= 8 & H ALK =
FAMK R EE LT (2017KITX008-05)
E-mail: wangshm1881@163.com

FAEE: ARG o3 U T 2 HUE B VE AR B2, AR A A 2
ARG HUH B R A G T B R AL, IR AR G BB B R S A A
T R A S I Tl A B, T AR M T I T T A BAS AR . 2B Xk
JUFER 2 g 8 AR s R 35 B D U AR DR EEAT T 20 M, St 14 Ja iR et

REEE: B, HIE, WTE, oM

Abstract: Monitoring and early warning of rubber tree diseases and pests is the
basis of pests’ prevention and management. Now, the diseases and pests’ occurrence
and damage became more complicated since rubber planting patterns changed. In
order to strengthen the management and building environmentally friendly of rubber
plantation, pest monitoring is very important. This paper reviewed the achievement of
this project in Yunnan province in recent years, and puts forward the countermeasures

in the future.

PG T3 R 00 0 o U B ¥R A BB A, A A A TRy s i 55
BRMATHIRTHE, R LR R B A IR AT
1904 5| BRI, & 3R f B G PR L IX, 24 2 100 241 P 5,
% 2015 FFIEFE AR ik B 834.2 i, #7 - 367.7 iH, BFETRLA™
HI1A 38.8 Jill, fP{HZ) 100 1470 = E A ARE G IR IX Bty b 2 ik
X, AFREFBFEFEATE A, T5 B IREREESE B 2R
GERH R, RIS R AR S P AR RS, B 2 AN IR
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T mr AR RE A ARAT IR R R 2 AR . BHERUCK, ZREBIK
W2 Ao E DU A KL, BTG € faH B LA RIEW Ak =E
Wi ERWEE IR SRt M. JEROW . BBk . AR e L
T RN AR IR, XA U A R ARG 5 A IR 3 R OR 2  4
Sy T H ATE B LA BN 583 NG R BRI R AR R o B R AR A
S AN IR AR A RS BRI, 056 25 T 48 AR B g L2 00 9 4 A
R, KRLAS BB @A GUF. JTERPHRTER, JCHRGEME
Fi 2 P KRR B — A AL 1) 22 PRI, e ARG « WA S T -
TOR-BRE P A-REAF AR AR ET 2 HEAL, PRFE R R AEA G 2R
e, NN aEAR R SR BRSO SR B At T A AR e R e e, T AR Mg
LI TS AR BAF AR B2 2B NI LA oK 22 5 A AR B TR 25 0 2 1
PEBUIREEAT 72087, 32 7 S IR IR R 3.
1.7 B AR 2 B e 0 75U BLIR
1.1 AR B T S

73 P B DX AR S B R AR SR 11 o T A AR AT T 24, RPN
FAT . 1959 SFERRIBH AR AR I R O AETAT . BEJR RIARAT, =rtEiR
(X A\ 1962 4ELASKAHAE R AN, 2D 60 4EARAR, A SLH R AR A O I3 000 T3
WOAT THETE, A EIFARIF HREAT T B BN S ia TR, =R e
Yokt ST BT AR & BT 5T 3t X 25 P RE IR ) U 2R AT T 2 7 LA
FUR AT U B TN 7E, 8 25 VR g R Bl S TNRORT 5 2, JFE m R R IX
e ES, B RIFECRD, K2 ENRE, sERBEY T -EENR
B2 A I T B B 45 A 2 o LRGBS R I AT A1), R AR I SR IR 4
PRI/, R E RGP, FEA WA KAERIAK, 47
1A GO /INEL RGBT /N2, DASRCARGS L, 25 A2 7 BA R [R] I e Sz 40 /N AL
M EBIN S AL SRR, TR EANE, TN —FI—%, REINTESE
R AL, B SL e NS I DUE R R FEAR S O I AT 393, 2% A2 7 A
MRIEA RIS L ot 2R 5 S B AT ACRAE R S T IR s, T SEAT
=R IRV 8 BRI, (et 7 AR EOBi B ia TARMRI I RE, %4
SRR N LA B T AR IR A 98 T T4 B S i MRV 5
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1.2 A5 R T M W T Ak R AT T R

H 2010 FFLASK, TERFEERERRGTT, TELO R T IpAAER 2 2 1
W SBE I HE SRR, ERXEN T 42 AN e Wl s . 2013—2015 4, fE =~
P 48 T B0 T 55 4 T H 2 B A AR 3 S s W D P AR R e sl T, i —
BINERAN e T 2 A AR P R I T R 4, K T RIS, T BA
LB HAEIRL I T . 25 P48 2L 3y AR F0 B RN 2 B 48 A 2 Ay
ANV R EHI TR = AN DI IR, 43 F DX A7 SRS R s i T 1
M5BT S TAE, ZHATNIE, TERFH 28 ANEE R FIH 7 R i
SR 72 AN IR, SIS T Y RO e SO
LWL, 7E— % XBEUE L T 59 G AR A Z G MM, ARG
IR R BORE, R, s ah & A6 P BT F AT R L T AR R 7 T R
1180 />, MEMEAUEE] 7 263 FiE, AL AR fF I 56 TAE QQ
B, BrfoC DUt . MR ST VIR, N T IAE EE, KRS
PEANRAT WM TEAS S, S F8 S A P s (BB AR, WRBTERL T A A&
R Ry R — [ 5 M 7 Ay S AR B PR RGBE IR  E  H  TR A 2R
1.3 W BAHIZE DK

PR ST 56 35 2 i A RGO s e M I T R, = Lo R S o
T AN A AN R E S B TTAE . RO R B LA T RRE R
NG, ARAE T 5 Aol 3 0 R T FR e AR 7 S R L X AR R
U NI T L SO A A S ) A R . R AT IR R WA
BRI REFIF RGBS, 2 VFERS T, 2ROV T —3X A
A — 2 W IE AR, RERT 58 IR T A (I AR AT, 448 O 4 e i)
A 2 2360 A
1.4 WA AW 76 3

R & R K TR, AR H I O T AR R Tl M. RH
O B NE R = c RS- Ak B e S E A e I Y BN AT
TAERE. ATHIFREUSK, &R AR N GO WIn 8 x #&Fop R ET 7,
FESCAEA g T AN S AL, 78 A 7 S B A A ORI 56 3
WL T R 6 2 B SEBR IARUBRAR s T W DT 5 28 o s 3 B DB R -
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AR RV AIRRE, 1 1 DA R B I o ST A, DA I0Y  ) 3 IX 3
R | AR IBE IR O 5 S A R OIS 0t B, SIBL 1 RHE R VEAT S A AT A 2B
U i A

1.5 Mkl iz P e, B HE%E

HRYEAR I o B A 5 SRS L SRR 7S mig I 70 A A R 32 1 M
SPAIH 2L 5 EOR, HUE 1 %28 200 dUE WIS BRI iR A 18], B
OR 7 MDA A I P E AR R, BB 1 4 O IR AT 55 R Bk
BR%INESE, et 7 IITE TR Vet L E S

A R At X i A5 N st A, R I AR SR A e LR
RGN G2, AARESSVESERINL, JFEAL T 5 2N &5 R, — i —4L,
JRIZIE S ORI I B sl e, 2% A IRkl nas 7 2ol s 21, bl
DAR b T VAN 51736 5 B M R i AR, AU 2% B I A DA 1 A, K
4R W, R OR U A I S MERA . SRR R
2 AFAE ]

2.1 BWMAHARE, TAETFRAGA]

M I LA St 28 3% AN AL R R T 25 T AR R U I U AR R
TEMER. HAT, WilTE TARZ 28 B i I BR AT IR [ T LA 2
WS = 8 W BUE TR 38 SCRE T RS, SO RS0y . SFRIEATE
FEAI AN AL, WA AR OIS RIS IR BB e, MVE IS A 29
T 5 THT I AN BE T A2 25 B AR O g T T M U 0 AR 75 2o B M0 TR N 5
TR, TAERREAR, 7 RERKEEXAZEMA AN EESE
I A
2.2 WM 28 At 4, B, A 1A M A AR Y 7

AT LA 72 AN I 5 K A AR M T I 10 B < SERF T S S ) M
ok s B M N R AE 25 T A T R T BT 4 SCRF I A A I e P A ST 4
A i 1 BB oA Ay R A BT o B b s 7 ot T X o 2 R ARG
S THIRR ) 300 26 A7 o M 00 X 268 328 328 AN BE i8S A2 2 i A L R el R PR 2 M 0
TAFFRE
2.3 WIMBMEATEE, BIAARBIP, M EA
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FAT, B = Aol 4R b e 2% ) M DU BAELAE N RS g A, 45 2 B A IR SR AR IR
RIS, ML ARN G EEERZ, H AT I AR 52 S0k
PEAR, BORBAREZE, JUHZM I REBRK. R, HEEMHRA 5 HEEN,
TeVEBE PRGBS W A, o B R AL AR Sy, SR R R A
GUECHTAR, PEE RSN 7RI TARR TR o B A R B IR N SR HMELE Bk I [R]
N EIR TR R BORERE I FUEFNR, ARG L P AR E 1,
A O A B T B A 1 R TED
2.4 W FBvE, WIAERER, IR PA R

IR AR 7 kL 55 M 0 SR 7 4R LA T b TP ) SRASE 1 2 1) 7 30 A T
PRI JE R R TRAR, SRFEMERE R, BT RAR B MR S H AR R, AR
Zo AN, HTEW%AR, 52 B 5 JovRm 2 S I T AR
THEL,  HH A R AR B A A AN BRAE R, i RGN ONIRZERUR, AL
AR A o
2.5 BEIRANKE RFERARRE, AR5 e 35 TR AR AN v

2RI AG FREARRR DM, R ET AT JRAR AR BE g
PETBFALEA G, “TAB N E, ZRE IR IR IR T B RAERIRA o R 1
TR BRI S, AR s 25 7 B f S e . B A MR s I T 1A
W EZEMEVRA R, KIISRIE SPGB IS AT BR AN E 3,
G JFRK, R RATBIE, 3 B0 AR IBA 3 T K5 R SR A B SR HL T B L %
TR, 8 IE K IR 25 R RN A AR 2R 2 () A 5P 4
3K RS
31 MINA RN, BH MMM Ew, T hiERE

RGP Hh 5 9902 AR — AL S A i M gl B — TOURR A P 1 i
TAE, AP H T B W R SRS I, S R 14 T R I B S
BNJRLRIH 228, KSR SR H IR N FURIHE) TAE.

THRERBERREGRK, AL WHEREZ, AR B Mk
TUETAE, FEGPBUN SRR, 42T AR dU I W T A R 1 7 4
NGB I BT, #f ORI T AR —NRR0E T H B84 3R, DATRUH 4
B EN A S 5 BRGS0 o T M D T A v, 30 i i R AR S PG
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MEFERPAR, IR RFE RN S PR EORAR, AErE IR 2R, R
R K E AR R IR IR B 7T &

FEIH A BEHESD N, I PREAE AR B o5 I A s v A, o B
EERERRE S, LR R R AL, DL AR 2 B I R e Bl
P BRI Se E SR WNTHEHLEAR L “3S"HiR . A Tl e BRI e )
B S BRSSO IS DN PV S v, iz B A A o TR 3 M U A R 5
B, BB e 4, (5 S AL F PR AE R ) MU TR P 2 A 2R, SEDUAR TR I
SEE I H AT TSy A @RS N DB &t e PR A e vk
LR EEAL &, AWRTT = m AR BR f 3 BN RE T, AR AR
ERFFREAG W R RS- BB AR, JRHET N B R X .

3.2 Fa s MFRALAG, e IR AT, SRTHEORBIEOKT, R b 52 J5i 84 20k
%

AT H 3 BN EAR, 1 — 2D R 2 X Lo R st A, 3656 mh Lol it &
WAFARN GIRRAE R TTAE L, 5835 MU 25 Ho 4 AT, (8 L3l TR A9
ANE . [Ny, ZRT TIN50 W R N G55, AN il 2ol 55 BoR 7K
PRI BT B AR R 5T o AE DRAIEI i BT S AN AR 2 TR, 258 7300 A2 7 A
TR B TAIMAE 2%, LA AR o R S R SR I, A
e AT AR DR KT, ASEARAT RSO RG  ER 3 M 0 AR R4S BT, g
T 227 S A R g 3 M 0 Al 55
3.3 QUFr LAEMLE], s INRE B, 3% m K-

FAT, BHZHRAWR, SNBSS M55 55 3R D, 202 W AR METT
IR 2 — o D DRI AR R A 2, TUH B AR H 7 Z A5 2 S B AR T
FEFEAL, bl MO0 25 AR R AT H RS B DU, AU
T R I A R ANB AL AR bR, SN BIA TR G A% N o ™ % B A A5
B IpiE, ST 53 R AT AR DA
3.4 TNSRAR AN BT TARRTIETER 7T, $em N SR TR S &

A rPC PR R 53 BN SRR BT )95 R T AN SRR SG R R HUE AT 7T,
S v T R HUE R, e CA R R AT RE BT R AT R T, SR AT AR
SEALAVE . FIERAEYE . B ERA G N IR EOR, ARSI = M A R
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T B B 1 N S RE TR B, N R IR IR AR T AT T R 82k J SR R S
.

EMW] (1972.3—), 5, ZHE LA AR AT TR, AL Bt RIFTS R, &
ZNE AR R H AT S S PTG, Mig: 661309, Hilk: ZEgEI AL
Hi1%: 13887553056
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=58 MICOL1A #1 MiCOL1B E£EFE m &5 RIAER S

kFEIE, FH, ##, AEE, e, #3K, [THe”
(JHAAFRFRI BAFLEAERIVAMFREF EARAEBREALEE, ¥ T,
530004)
Email:393772676@qg.com

# % CONSTANS (CO) RAHYFFAN A WU OCERE R« 7E A B 70 1
fii b, AT T B AR 24038 T 2 4> CO &K IFFEN, man
MiCOL1A #1 MiCOL1B. AW Bt o, 2 4> CO FE[KIgwiY X Fr o 7
5l 2} 849 bp 1 819bp, i ELIR K AN 283 ANFI 273 A, AR T &5 WA
32.34 KDa f131.02 KDa, Z5H /2N 5.26 f114.89. 2 > CO FEK 4t = FE MR 7
FILE C ¥ A —MRSE CCT 45idl. RGEUMUME, T=HP4 MiCOs
EHBETHE =K CO EHERKE, Sl (Citrus sinensi) CsSCOL1A Al
CsCOL1B AHA: B ey 11 BR 2K 21— o FRZRIE 70 Mk B, MICOL1A A1 MiCOL1B
BHRIET RARAL R BRIEL, HRIKPAFEER, MICOLLIA TEM hRAE
B, 1 MICOLLB fEZEh R B, e R B R IRIE SRS, B4 Co
B RTE SN W R 3Rk, I HITE e A 0 sh Rk 7K B
{H MiCOL1A [HJZRIE/KF-EE MICOL1B [IFRIAKF-1m 8.25 fif. LA 45 uia,
MiCOL1A 1 MiCOL1B &[] 5 b A 5%, (H YA R DA 1 i 48 452 2U AT Re A7 AE 22
o

JHE: R, MICOL1A; MICOL1B; EWfs Bafirir; #isHa

SKAUE, 19924E8 5], WHFTAE, M RW H LRI IT.
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FREFEER CBE(EMS) SHiER — ZER(DES) ST H R E MR AT R
FHHUA

WEE, TEE
(PERVBFIRMREFTET, #E, K2 410205)

E-mail:376582547@qg.com

.

HREE R P AEAES SRR —, EEREE MR, SR EIR . SR A
U R BRI AR I . TERGARIE T, R BN EE A SR A TR R T
PR E S H AL E AR A MR I E A, i AN LA
A GRAR, AT AR I AR A H A IR R VIR I AR, SR T ARS8 B M e A
FIEFAZ, MRE TR ARSCLUEAL—5 . T 5 50 P AN T R il oy
kAR, @ T HEEGALNIAE S, . LR AR AR R,
W7 T EMS. DES ACHEARMEANARM . ARG 3SR ZEZE G Xt HRs . A K1
TRR . WFARERY:

1. HEGGASUE S, WA, S RIR RN A G0 . o4k K 2 4 B A A
MRARIE 45 5 -

(1) HRERGHLNIE TR LBRNAEHN: MS+2,4-D3.0mg/L I, HEH
BN 1558 92.8%, A RN 91%, KH R, @HHLSHKR, 2k
f, iR,

(2) H R B s gk e B R AN MS+6-BA3.0mg/L+NAA0.5mg/L+KT0.4mg/L
i, ZEMA KA RLT.

QH ® A W K O ox E Kk W £ 4H H N
I/2MS+NAAQ.5mg/L+IBA0.3mg/L+PP3330.5mg/L I X AR R4 SR fe i, H AR
A5 100%, “FHAAREL 13.7, “FIURRKHEAL 1 504 2.53cm, A& 2.47cm.
()55 7 JE b & i v sk AL R 0 1 2 M DUAB AL I B, 7™ EE R 4L v 1 A K
HESSHIET:. BIARKZM PVP, VC, AC =ANCFISRIRZ LR,
RIGEK B 0.50/L 11 AC f e AR M LT

2. EMS ACBEXS A, AR HIR 2R 2 1 AR e a5 R
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(DB HHLREIEAERES EMS IR [R] 1 1R I R FE 3 i s i, dndn i
G A0 H 2 2 BE A EMS 12 6L 7] 1 28 A MR A B2 1A 385 i v P41

()& EMS &B 5, B T H RS H G A s AR B TH 4G4 0.1%
WbFE 2h. 22 DES WbERSE, i 1 H R s A SR A I AR IR B I N (R 4H AR
0.1%4bF 3h, B33 4 MS+2,4-D3.0mg/L I}, B EHRNM M ERE, Kk
if.

(3)4 EMS AbElm, Wi T H A RS 2 il & AR SN T 2H5 9 1.0%40
i 5h. 24 DES &3R5, #isE T H R B 2F feddi & (5 AR IR B IR ZH A 0.8%
A0 3h. FEAK: IRy MS+6-BA3.0mg/L+NAA0.5mg/L+KT0.4mg/L .

(4) 23 EMS AR ACEL S, BisE T H IRE FH IR 25 2F (10 0l G 5 AR IR B SR (R4
3.0% A4b# 5h. ik DES HARAELE, #fE T H M H R 2L 28 1 50E A AR IR S
oWl o4 A O~ 30% & O 3 . FHOK B O KON
I/2MS+NAAO0.5mg/L+IBA0.3mg/L+PP3330.5mg/L .

PFRS(1991.6.12-), &, BAILA, fEihit:, TFZMNFEHREFMOIIT, B EARALE =BT

RS, Tel:18535504803
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IE R E AN R BRI R S E AR R E YA N E

FRE mEE ZaK
(RBRE MR FF LA, MBEEMN, 363001

E-mail: songmaolu@163.com

E: [RG5S 2 (Phyllosticta citriasiana) 51 AT i3 % hh 22 595
(Pomelo black spot) J& ¥ i B A g —Fh 8 B 251, 7 o S min SR S AR A WL AN i

Jo % T BRI AL AT . [D5EIAE TR A R G 5 R E . Rk
WRARIE RN AR 2B 2 v, M5 P. citriasiana 7EEAN [RIVRA R, 75 (e R
Fik: OA. R EHI B ERG 720k PDA. DR B e 77k PSA. B AL AL,
AR G Czapek-dox 357755 . PDA+HAI V185773, . PSK #5773 A KRk
S G FRIENT 25 0 A E . [ R]SE R KW, Pcitriasiana £ OA. PDA.
PSA. PDA+lIFH . PSK S84 RE TRk i A Kb, 5557 7d WITE BERR T 22 ]
(25°C. 120r/min), Tf7E Czapek-dox FIFRE kiR EE 73 FAEK 2, AWK
BROIRTE 22 . FI859% 30-35d 1) OA. PDA. PDA-+HHIH-H 85 3% i vl 15 4 b 2
EHH, ERMEA B P (5-10d), 15 B BRI A 6 R R AR L,
FAR B FRUEURT X AL B R L BA S5 3 o B . JE— B P. citriasiana 7F OA A
B R aE EARRIE W R IR A (10d. 20d. 30d) FOUEW, LLRAENERE (50°C.

60°C. 70°CH180°C) sK¥FALHE 15min 5 FRIEM IV AEDDIE T, 2RI, B
F57% 10d. 20d. 30d FIPEH, LAREAN[E] AU AL B R S8 v 250 mT 3 B0t v il 43 3 or
TR OB, TS ZR AR, RUVEYEEY) R ik, R T 2
PR T BT 22 B A s S, A, E— 2B e S8 He4E (60°C . 0.95Mpa)
FIZ R (40x. 1x. 0.5x. 0.1x. 0.01x) [{] P. citriasiana Ji€3 (OA, 30d,
25°C. 120r/min) FAEMIEYE, S5 RKBL, A0 R IZHON it v IS iR, 4d
JETERIGIRALA 2% LI B (B, 1R 0.5x [ ikZ, 0.1%. 0.01x 55t HaHIA
Wr e 11d J5, 40x[¥rt frIRSE =, 1x. 0.5x IIRSERE BE MR IR 4%, 17 0.1
0.01x -5 X HE AR B9 IR FRTE 0T o [45 TR V5% S A A B bR TE VAR RE 5 5 9T, 7]
G xos gy L P AR B R EVE Y BT, B PEREIR S50 5 B AR G A R AR AR

L, ELEN i, (RS YEAL RRE— r mai K E .
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REEE: IHFEEM BN WM SRR RRETR EYETE

FIkATE, 1983 4E 7 J1, BHERWETCGY, WEFUTT [ A IR B AR B B B

Fi%: 13860897573
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P EERLERAE S 2 EF MR

THRE ¥R FER
B E AR B F T A BT R L8 571339
E-mail: lixia.311@163.com

R PR AT LR AL A0 SR S 1Y) B 5 TR A0 TR (1 A0 ol R 5 B R S
AR SRR MR A R B P 20 o AR SEAG R UM B il-J5t il (GC-MS) 73 #r 7 ikxt
W P WSO B A [RT R SR S B B IR 2H 73 A5 AT 1 0 Ao A R R BT 2 R AL SR s
WA S EZR R, Hrp LLE L2 27 7 #arEitsidlsy, e4104 D- D-
R R  D-WRIR AT 1% Wb . D-AHMR SRE o B-D-WRIRg - FLAE . B-D-MEMG A, a-D-
WL R bE,  p-D-MEMIAE AR L2tk L1 2 7 1 MANIRA S T2 2R .

ZEIREE, 1987 SEHE, BUEAFTCGY, EEW SO ZTHEM R 5 E TR .
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EHMREETEMANWEEIRN D EEE

w1, 2, AAEL 2, REWL, $EE1, 2, FEE2, £/F1, 2, K1
1B LR TEGAR BRL IR/ TEYEEANESLRE, %2 E(] 361006
QBERMAFEELFR, BE &M 350002
E-mail: chyile_1@163.com

DAROHE SR SRR RL, 180 LR IRAE E AT, 19 B RIVR FE 2Bk
W5y, 4y mlR AR A (DU SBT3/ B8 Ak sh GERR DPPH H
5 g J1AILEE )5 ) FRAP) HTAEETE E PR J7 1R 1B BR A [R] £ BEIR FE et 5 i
WIEYE IR R Sy . S5 RERT], 30% LB S i e & R, DA TE L
BROR. BETIR 30% LME el 4l 70 i 4, L 7 10 Mueat, &
'H-NMR 1 'C-NMR Lz HR-ESI-MS 437455 , 43 1% & 18 (Gallic acid) .
3-0-KEFE T (3-O-Galloylquinic acid) . #4t8 (Ellagic acid) . ¥E16HR
-4-O-B-D-#i%iFE (Ellagic acid 4-O-p-D-glucopyranoside) . ¥51¢&-4-O-B-D- i
AHE (Ellagic acid 4-O-B-D-xylopyranoside) . 54 B 75 Clsocorilagin) - #i#)
2% (Chebul®agic acid) . Z B (Geraniin) « Z &K [E 4> MK (Geraniin
isomers) . fHMJ53AKE (Brevifolin carboxylic acid) . H:A 3-O-1% & 74 T .
VAL RR-4-O-B-D-H & hE . ¥FACIR-4-O-B-D-MEMANE . M #ZIR. ZHEER, &
B2 ZR (R 7y A AR O B IRE R SR s b 0 B . SR AT B DPPH 77 &1E 4 1 A
B RAE), RO AL A Y% DPPH [ HE A IR IS bR Ae ), H
H 2 R R 0 e AR TS B B R R U, R IR S — MR S
TR R MR B 2 My i e S B B BRAE iR B R EE A . A
WFFE T R A IR 2 1 SRR At 1 1b 2 Al

Wom (1983-), 5, A, WA FIVEMRIRT IR -

Tel: 18350262932

74



SRR MNP R & X R

4 A AL
THEBENEREBFRRA =% IWmW 67800
E-mail:342592430@qg.com

W2 BRSPS W At HRE. BN R B KR DL K
At AAE P A DR, [R5 H R S R A X 55
B EPE, BRI RREXT R R

BIFEAL, 1964 4F 12 A e, 2w 4 g #a RO RLHEIF TSR Fe O AT, mdeRk 2
i, TN e, A B ARSI R EYI R . B RIS R AR
WL TAE. Hikk: = FEA RN EGIN T H 3% 36 5.

PR FHL 13987026416
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ESMRFIRE FFmBRENE

B, RXHE, EARE, #R, EANE, Fr, FBR, BEA¥
E-mail:1249515757@qq.com

#E £ (Dioscorea esculenta (Lour) brukill) W A2 ZeiF%, #2, #HE, HE
5%, R¥EVE (Dioscorea) M—AMFh, W HNE€, WM, MUk, ®
ZRAMNEZ. BREREFEEEM. R T, M, WL, HE D
B4, HyuRHmAE, R, & —Fod R R R AEY, R T & R
S -4, 7 R YD HURIE FE SRR . B A A R R R (AR AR 2-3 A
fE 9-10 AR RIATYCER, 7638 HE I ) R 3R ST IA 2w 7 1000kg-2500kg,
ARE AT AP AR, FeE Rl 3000kg. EHHHLEEFRMEIET &,
MTEARZ B A, O 20 A BUR G5 S I Rbi s 2 A,
EARAEMLE. PUREEER, AR, BOESEER . AT RIRE T
KEWR. T R AREAEM 80 M EBE MR, DERIRILZI AR, X H
T M ZHE. EA. AT ERERE R S AT I e R E AT, O B Ik
— I RFI I BE ALl A REH: BEN TR S EN T 18.62%~38.88%,
M2 P& EN T 2.88%~15.82%. HHEE/ T 5.14%~10.71%. AIEERE & &
AT 0.1%~13.84%. JEMFENT 11.94~64.28. SxtHILIZGHLL, BEMT
YOI« SR AT I R A Y T L 2 s R 2 R AR B E R A T L2y BeAh,
BT AMFAES — B ARG, TR SRR RE MM, 5%
FURIER RN ARG JBIEXT 80 B 1078 7= MR BT S b, 7ERRSE
BIA 347 W, RN, KRG, RMIVEEFRMEE S, Hihk
BEESELE 98 DR A5, TOKSRBEIV 5 AN SRR T 2440, I AL R AR,
MBS Rt — 0 ORI B B0

BPF, 1993.8, WG RSHHF =54, BEEFENR.

TEL: 18289736331,
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BRMARBREENFIFE L REFIEZRAFZNNE

WA, 4, R, MHEIF, BX, JaeR, Bk, ZrE>

CoF Bl # A RO B Be 30 R 5 Y R 4P B 2T, R E AT RAMA E AN E RN 5 EFE
RITRERE, BEARTRLAEEYRNEFELELRE, B0 571101 )

E-mail:hechunppp@163.com

PE: HGIRR Z B 5RO R 3R E A ) fa T R E AR AR
Wi, AT A BSHRIGI LAR NG, X R 2 p SR BARGR TR A Y £ Ao
Fi[Ganoderma pseudferreum(Wakef.) Over.et steinm) JfAY 4 PEEAT T WA,
FEME T 1L FOREAIE NS SEREW, MR EEKIRE N 25 C, pH
64 7~9 £ FAK+HRIRARAIEE HR AR 35 70 2k B A K e, Sl 2 K
AR, BRI F 2 A K, SR LR KA HEIER, B2l R 2
B IR, Forh DUH BehE . SRR BIR AR K s i, X SRR R FH ke DA 2R
LR E R, MERRMRERZE, WLMEORER 47 C, 10 min. KA
PR 22 AR KR E 11 MR BRI E N ), SRE R SOR R BURYE R I, TN
PRI 4 B RO Fe i, EC50 A4 0.1547ug/mL, RN 2.5863. ik R MR |
ETEME. =M, EC50 43%)4 0.0261pg/mL. 0.5512pg/mL. 1.0436pg/mL, #}
o179 2.2001. 8.4468. 3.1205. AL I IE 1200 F N AT AR, TR
MR, TSR =M SN T IR 255

KRB MBIW LA IR R ZH: AR SAET)

ﬁ%ﬁ (1974 ﬂz')y ﬁ) Eﬁ%ﬁo ﬁﬁ%ﬁﬁ: *E%ﬁ}i%
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S R SR A 2 R 4B RS 7 5 B WS T 15 A AERD S 4

g, B 8, EolE, 5%k %, £AE
SR EERERE R, W BT 530001
E-mail:499481815@qg.com

Abstract : [ Obijective] Sisal is one of the main economic crops in tropical and
subtropical areas today. To understand the codon usage bias in sisal chloroplast
genome is essential to study its genetic law, molecular phylogenetic relationships
and exogenous gene expression. [Method] Based on the 52 coding sequences, the
characteristic of codon usage in chloroplast genome of Agave hybrid No0.11648
(H.11648) genome was studied by the software CodonW, CUSP, SPSS . [ Result] The
effective number of codons (Nc) ranged from 41.34 to 61.00, indicating that codon
bias was weak. The third positions for all codon are preferred to pyrimidine.
Significant correlation was found for Nc and GC3.- [ Conclusion] The mutational
pressure combined with selection influenced the pattern of synonymous codon usage

across the genes in H.11648 chloroplast genomes

Key words: Sisal, Chloroplast genome, Codon usage bias

Mg (1970-), J, g 2m, EENEIEVHHES BT B R H1E: 0771-2539
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R T 2 5 AR ) RSB AR 25 IO
REE, BT, KK, ROD, THr
oo I L BRI TS R B E AR TS AP 7R HRIT 524013

E-mail: hbj46@163.com

OB BREEAGESRENE Y, HEUWEREATIAE., TIEE A
PR A K o e 7 7 A B T R e el AR S A B L B v AR S R I, ik
R IR R VP BIE FE AN 2 o A SC B TE /3 W78 26 A6 5 1 3 IE PR AR 2R 20 A
fiE o JEREXS 2008 LR 7 s AEAE 2 S R G0, T 2014 FERHAL X A
MR AAR R AT 0 A 5 BF 70 KB AR I 78w A A6 H 70 il $2 sy 17 0-10cm
A1 10-20cm HJZHHUF N 46%M1 17%. LB EEKT, _E T HESRSTE.
PAS ARG IRBE AT R VE B R Mg s 1 s et VAR AR R AR, B A 5 )
AT 98.07%H1 77.11%, MR AR/ 10-20cm JyEA A 0-10cm KN E, R
KO3 & ERT 50%. 4IRRIG N, ARPIWHEREE PG, 25 Pk, il st fe s de
w1 R AR, R T IR R A SRR, R TR &
oA, e TR RGN, fest 7 g e S H A .

R R B LHEFRS: RARIEH

PRZEF(1981—), BHEERFFTOL, WFFAUE: B PTIEEF M, BERELE: 13763077035,
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HEREREERELE SSR EE 71

REW , FH, Aok, HX, ZRK, R#EE, IR, KEF
Cop [ Al Rl B 5 B 30 52 5 AL M0 1R 37 BF 28 B R b 30 A KA E e A\ R A I
EEMERATTREREEFEAFTRIFELERNEEERAZRE, HBHED 571100

E-mail: weihuaiwu2002@163.com

FH 4k 781 7% JH B8 Colletotrichum falcatum Went 5| 2 i) H 7 7% J 5 A2 i [ H i
Fofr R DX o 3 AR PR LT T 2 — o A ORI H U T MISA - (MicroSAtellite)
(http//:www.pgrc.ipk-gatersleben.de/misa) 7 A #cfE, HHE =, =, M. TN
TR D EE U N0 R, 7 K 6 IR 6 Ik LAK6 IKIFSSRIF A bR
e, S I R S T A JE R AL A1 34T SSRE&E A » &5 R L4 7 31148394 2~ 6T Ik
SSR, ISR St i R A OB A, YO =R B A 0,
582368519494, L H B 437 N 48.93%540.27%. AGICT N IR
M EF LM, HHAHM57.94%; TAAG/ICTTS5AGC/ICTGI N = AFIR 1t
HEGRM, FH R A TFRRSSREE119.65% 516.88%. &t Bt T /5
SRE T RE AR R . SRS TR T P hRIC .

BRI HE RIS BRIRIATE; SSR

SR, 1977 4, 5, A, BIRFR R BRI Y HiE: 0898-08986696238 .
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HMEZFETE Czkl FLAMMRINEEENESEHS 7

P® Ex, RENR, #X, J4R, Hek, BEE, ZER
I RO R S B IR R S A A R AP A R BT R L B R R M E AR BN 54 E A
FHEREEEFERERVAEZLE N SEESLRE, HF E O 571101

E-mail: yangiongliang@126.com

PE: FiF AR (Bacillus subtilis) # & A =915 HARE R Y= —FF,
e REEREPTRIE. N T RBEWAEYIE R YA TR AR @R, AT
J& 7 B AT, AR T, DRI ZIAR )% % (Ganoderma pseudoferreum
(Wakef.) Over.etsteinm). A #AR B (Phellinus noxius Corner). H A 4%
MRI B (Helicobasidium compactum Boed). #/# H#R% % (Rigidoprus lignosus
(Klotzsch) Imaz). i AR (Sphaerostilbe repens Berk.et.Br.) Kt 7
JE Y% (Colletotrichum gloeosporiodes) A H Frpd, i~ ILXT 17 i 5 B4R
AR B S AT T Czkd 48R MEP ST AT S 14 IR FH 002 [ AR G B - =R (i
-5 1% (HS-SPME-GC-MS) 7341 Czk1 HIH#ER T4y . S5 RR W] Czk1 Tk
P45 R0 6 M2 I T 5 R I A B A B R A, R IR
10°cfu/mL B, MR 1K F) 50% LA _E . CzKL Bk T = 4 5 40 T 5 A% R b 4 7
T3 o AN BEL T TR 3R B2, BRI T T 2 WY, R W] Czk i AR IR
P S50 AN [5]955 J T A0 40 B SR A E L 77 ARl 4k GC-MS 704, Czkl 4%
RYEEVE A 16 FANFEH Sy, XEYBsr e Thike. . IR, BE. By
FJLRD. XS RERAMEIEN, &R PRk,

R AR o BRI SR WS TE B A

WY, 1, 1985 A, BHERRFALGY, WRFUTIA: FEHYRIEYE .
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RN HERY BT

A, EooR, E4E
(ZHEBERFERLBFHATED
E-mail: sulinlin1226@163.com

EL: LABOR IR 9 250, X BRI K A4 7 L2 AT AL . AR
W SR AR RIS, R FH BA R 3% S8 T2 S U0 ff o 7 i IR AR IC 77+ R
AR 57K 1:20, ARSHEF &N 55%, ERFIHE N 2% (iR RHik=11 ,
FrEIR &9 0.06%, 0.0125% Z3E3 2F My, #E 50°C NHLT 16~20h Fril 45 HI%K
PEBOARHIRAL . B2, A SR R AT

Rk 1987 £ 12 1, & (PO, BhEATTTL, EEMFEA RN, 13628873822

82



I"ERESNE TBRMBIRSIEMR

WEE FE AR AR RAAS
(16 " RREHRFHEIFRAFFRAN | AWM 5251452 " R KB RKER " RKk4
525000; 3 = [& i R b Bt o Betk BB %5 B W B B N 571737)

E-mail: dglix@163.com

JUARAR A 2020 AR ETIG T EIR 705 Jikk, 4% di4 I, TGN T 4000
ZN, RS EHIL)RAR BRGIR PR R R . R T B 14,
JCHRRRA 2014 FHEBRXIFRET d6ld7. AREIREHRR. ARG T
2015-2016 ] AR WA K ERBIA S A 3 ANAEF=BAITE d6. d7 B RSEI
I TT EIE O, A FRARAR R sl 1 i AT & &4 774
PRIGEZIR, T BN R R A S R4

AR AR R RS AR B KR 4y K BR SR I s/2d6+ET 45 v BAR
SI2d7+ET o LAKH] Excel ittt A X5 2015-2016 AT 7047, SFRE
AYARIRET (2013 45) MU= HIE T b IR gE Ran R

1. WARL, ¥R 3 AMEHLIX R T HHT 2013 FEA5 LR T 12.25 4,
TLIT7E) ) 41.5%, NBIRIPKY 3171 Bk, tE 3 M4 3712 7K-F 1907 PRGN
1264 Pk, M4 66.31%, KR LT =55 3h R .

2 TR UR M P 4 I E R TV . 2015 AR IR [X 42 4F 77 B AR b
23 9T 2013 1) 73.96%-95.80%, il E T 30% LAY . R A4
Pk i T IR TR AN, 4-6 Ak 2 400 T 95 14 MO ARTIFE], I
PR BB K . 2016 4 A AR AT A X 4 4E 72 I A T A3 AR AT 2013 4E 1K
95.03%-102.34%, 7™ S IRz 1k 1156 T .

3v T, FEREIIR. 3 ANEARAEN R X P 5 3 H A A
m 1.2-45 NE S, BAETESETAY, Kbk Ba KR Rt +&
7E 30%LA b, 35t B RO ZE AR AT ) = IRV R AR, @EUCRT 0 RI&E 138N &
TRBOREE, 75 F2 907 KRt
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4. NFP=esm, e TN, 3 MNMREE X A FIRF=E# m T 4.
2015-2016 “FEAMRBA . HIPBA 73 /KA NIEF1 9 6.02 Wi, 4.97 WA 5.87 Wi,
Sy AIEE S E AR 1.04 W, 1.18 WA 2.18 W, 1 20.80%. 31.12%#1 59.30%.
HIEIX 2015-2016 FFAEIJYRAA T 3.03 T76/N-4.21 FiTu/ N, A FER L7
S NI TT o SEAT AR B 8 I NP 8, B TURON, RasE R L, MR
SRR A BRI 10 BA AR IR

5. SFIRRF 5 45 LIRS K. 2015 SRR 45 R I 7E 4-6 ARk T 2 4,
SRR PRI N 36.59%, HiAR RIS X IR A 26.72%-7.98%. H.BHA& HH IHE ™,
PRI 12 P A, 2016 ~F-3490k =Rl 18.52%-4.11%.

6. WLIFER . FALHEX 2015 FEIR TIH L 4114 35.14%-43.18%, 2016
TEEIE TIE L A3 1T 2 17.74%-34.00%, KK T IR IFE R, IEKEIRFEIR .

UIEEER (1986.03-) 2, AKZ, EENFRIRA - BORF G- uHE .
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kB BXAREE 3R o A

FuEESWEREFR AEL, FinK
(J"REERFERRZFHRA T RUM  525145)
E-mail: lipengyiO03@163.com

WE: TS BXRIE L3RR, 2014-2016 44T BIX 6 MGG
el 13 R R AR SR . A5 RERE: XA R X LA PR A N
3.73-29.99g/kg, “¥-34 15.2 g/kg; TIEAE S EN 0.14-1.23 g/kg, 113 0.64 g/kg:
3 % 0.34-9.98mglkg, ) 2.75 mg/kg: T 3EHE AL 5.75-99.48 mg/kg, T
#] 20.41 mg/kg; 13 PH3.39-5.49, V14 4.35, LI R 25 PH<EZR<A
WUTT<IE A< A 200 AR b 37 0 Ak, FEAR S 32 0 FRAR IR TAR R AR K
Fabr, 88.25%[ HIERESANLTEL S, 82.02% ) IR SR ELZ, 89.11%f
MRS LA R =, 93.31911 LR R AU =, LR IR

R Bk SRS EARK

Fh (1983-) &, REN,EENFELIEIBEAR KA BN TR,
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HtRERMKE— L T RBAERA

HEFXE  EEE
IR B (R A B R T S~ HMMN 525145
E-mail: 452753289@qq.com

WALTE S 2R AR B VR RL 22T 58 BT AR LR 1 58 7 Vi b A T AR
AR RIG RV, B 4h HTE PR X H ORI E UK L — b T LR R AR

1. dnFP . HRAE S P X 10 Rr AL, RPN BTGRP
e IHE . EE TR RIERR

2. O 8 H L Ew, 9 H Bfdh, B4 5-6 HRfisin.

3. HME . AMRETeRIENE R RFN AT SR e I B o 1 A v
BaRRKIG, TR 0.5 amdTHL, R BRI, Bin— B R, A5 R
MEANORIT: 24 60-700% M T HEES I, BT ORIBAR: Hi A& Bl N 28-30C i fq s
FEJ I E 80% A A

4, WA, WM& E ARIEE 22-30°C, WIARE 18-20°C, & HiAAILR
RS R ETE 70%/5 4. RRgiii PP, JM PR Har, &R —mik
400 & 584 E TRl

5. BAt. BAERT TR, SR AR 51 LRSS,
FREA T FOREAVERRESAT A, R0 BRI A 1000 DN/ IR E At
NE R S8 SAR GBI . Fr4hi Kt 4~6 v B e, Mk
L RN A R P 2 ko

6. EMEHEETE, FRIE R 3 St R, TIHAE AT DS L B0 2 R A,
MEB 4-5 IR EAML, DAERGE R N E, UG KSR, R A 2R R
A 3Rk BAK, JFHBEIAEEME [T AR, R XER, B
MR, HRER. BER A% E, H—RmRgEAEE 34, UGRIE
TRpR RN 25 AR 6 AN BINHBR T S0k, 2 T0mT

7. BIFWEE] . A EIRE S AR, BE 2 EHRRE, A GEAESEC, B
HENE BB TC RS, BLJ7 A 100 3 REGRTHEBE K (725 HE N B8, TR
& U IR AT E .

8. VEWEIE I Tk
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EHAER T, &I EC [HIEHIE 2.0-2.5ms/cm, PH {H 5.8-6.0, &g/
75%-85%. B FERIE L, EC (IS 2.5, WHERS A &I 3-5min £ 53
6-10min.

O, FEFSMEIA TS HEHRERNE @R IR B E. KE .
FIF IR 45 4 B W R s 1) o 70 B0 R A ), R A I E AR K R E B VS A

10, JRHRFEPIA. A BT PR, EEREWEPA R, RYEE
Ty B R R AR RLK AR B A R ORI S S BRI B e R R, R
RHHY, GERA.

11, KW WRIET I FE SRR b HI7E 90% LA F: Rt H % H
ANTITERAE TR YR RS RIS 12 /N T R 2. B, s i
i, R sE e Jn G i b, R FEAE AT T E AL B

PHEYE (1977.01-) 5, BHEURZIN, EEMSRE. Wk WA A BRI SR
e
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HARIBRAFE LML 7T HTELE

E oFl, amTd, REAY, IOARL, ENTEL, EEAN BEgT
(1. FERAF RV A F¥IEoxksk, EEED 570102; 2. ZH RV KFETHEAF O,
24 A HE 230036)

E-mail: zjwhma@163.com

# E. MAL (Persea americana Mill.) Jy#if} (Lauraceae) #54Lj& (Persea) 1H
Yy, AR 552 V0 BT b 56 P % ] ) vy 8 b X R AR B v ) A v i L R
M, RFALNRE . AR . BRHEY) 2 TR, ADRSERIR S,
T EFIERM, LB E S« RS R AL ZREE ) R 73 AR A6 T A [
WAL A 8 . AR SR TS - ARG BGE (HS-SPMED A1 UAH (-t 1%
(GC-MS) BRHEIAR, X ABURA KA AT M, JFIE LG BT . Bosk
(5D o (AW L AR SER R B RN B3 R MRy 72
St o W8 T AR TR I 2 0. 50/30 pm DVB/CAR/PDMS [l Al i A< HX
oo ZEHURE 60°C . ZEHUETE] 40 min. SALHER VARG B, B
K. MR M. ke, HRRMILERMEY) . EIEF b ke U 2 K% A Y Ry
N 29 Fh, HumbEmkthaEERS, SERENLEYN 2,2,2-15,9,9-IYH
1,47 ==, 5 27.90%; £ B ks i B RHE R VDR D 19 F
HmimR e amEBERZ, SEREICEYINEIEREE, & 27.50%; AR
A RS I B R R VDR 7y D 23 B, iR EVBR R, SRR
WER 1-ANTI, 5 42.42%; FERRT o Bk U B4 R VDo 22 B, e
R EYHERY, SEREREYN 1077, 5 45.71%; 7ERCRH AT
R BV RHE o 9 26 B, HdabiaR it EvitE R L, SERERSNLEY)
F(1S-Mixk)-1,2,3,5,6,8a- /N A -4, 7- ~HIFE-1-(1-F 3 2. 35)-25, |5 14.84%; fEHH
o iR I B R R Ry 22 B bR e RER L, SRR
EVIN - AR =M, & 8.36%. ARIHZURIE KM A AR, HrpET 2
Pk B KSR RS % . REZBHAL P wiaR N EVEHERE .

e A, AL, WiE-EAEBEERGE, SRS, R

BT, WU I Y B RS A EOR
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BEXRELBETZMR

AL, JRERA 2%, FEE L, B2, FHRH2
JHRRIBREYHEAFR; 2 RE R LB FREMHF R
E-mail: flkong@gdaib.edu.cn

FEE A SR S SR A R EKAR , Jo R FH K AN 24— LR & K %
S R IR R S DUR IR R ). BERERRM E AR M L9 (34D
IEAZ SRR, 19 & ORI A B S A IR 20°C L I TA) 3d, 1 b2 &
N 0.03%. PRI 20%. KT R A AOKINRIREE )y 27.1%, RN
13.5vol, KR, HRGEMEEE, BA BRI RS g .
R}eEE: EHHE KW KW

Research on the Brewing Technology of Banana Rice Wine

Kong Fanlil, Kuang Ruibin2, Li Baoyul, Sheng Ou2, Deng Guiming2
(College of Guangdong AIB Polytechnic, Guangdong Academy Agriculture of Sciences)

Abstract: Four factors (fermenting temperature, fermenting time, the amount of
fermenting agent, the ratio of banana juice) influencing the quality of banana rice
wine were investigated. The results showed that the optional technical parameters are
as follows: fermenting temperature is 20°C, the fermentative time is 3days, the
amount of sweet wine yeast is 0.03%, the ratio of banana juice is 20%. The produced
banana rice wine total sugar content, alcohol were 27.1% and 13.5vol. The banana
rice wine was pale yellow with clear and transparent, strong complex aroma, suitable
sweet taste, and the rice wine had high nutritional value.

Key words: Banana; Rice wine; Brewing technology

LA 5, 1977 4, Togfld, JRlhg, EEMNFA AR RITR ST, fF&
M it N T ORI IX Tl K= =48 80 5 B4 : 510640; 541, |7 AR AR LRIHRMLEOR
Bt o

Hi%: 13724868766
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FINF HRE A5 R EERERAR

B, kAL KERY ERY, EE
B, AL WART

(L] FZHETRBERFHAF, 7 FREIL 524000; 2. I KB ARKIN KX BEHRAF,
I BT 524022)

PE: LSS T 2015~2017 JHTL TR By B a A 51, O TR R
R R R, SIEER AR AR 16 5. CBK 17 5. B 22
IR ORISR b A AR EEAT UGS . L L, SERERER
6 S IEE RAPIRR, TE, B, MR, PEMES &
Frlan i, Al M SRS R A

R B SR ERBEEOR: D

A Ry

Introduction and Cultivation Techniques of new pineapple varieties in

Leizhou Peniland

Pang Sheng,Zhang Guanghui, Zhang Mangi, Liu Jianrong , Liu Weiging, Li Qiang , Hu
Xiaozhong
1.Scientific research institute of Zhanjiang Nongken, Guangdong province, Zhanjiang,
Guangdong 524000;
2.Zhanjiang Nongken Modern Agriculture Development Co., Ltd., Guangdong, Zhanjiang
524022

Abstract: This paper summarizes 2015~2017 in Zhanjiang city of Leizhou Peniland,
introduction of new varieties of pineapple, pineapple in order to resolve the problem
of a single species, the introduction of new varieties of pineapple‘ &4 16 5'and ‘ &
4% 17 5" and ‘&4 22 5'and‘Golden Pineapple'and‘Large pineapple 'into 5 varieties
comparison test. Through comparative test, results show that‘ & 4 16 5" and‘Golden
Pineapple' varieties resistance to fruit cracking, high yield, good quality, high yield,
good product value, significant economic benefits, is suitable for the cultivation of
varieties of Leizhou peninsula.

Key words: new pineapple varieties, introduction, mating cultivation techniques,
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Leizhou Peniland

WH, JRARE, JBREARELE . R EM G R, R AR
Y. VSRR, B EKIESEN 24~27C . 15C ML FAKEE, 5C
SRR THESE,  43°C iR s A KM PRI R, Ky, RN E
T 1000~1500 mm HAMAYIAINE. WEEENM, S5, HKRE.
EEANUR IR g L. 16 AL A S ASERE NP E, FEE~ XA R,
SOV AR MR ZFSEAE, AR TN B KT AR . T N S A
9 4 P R TR IR, KRR 0.7~ 1.5 K ZEHH, B ARt JE G I 2F
Wi, 6ERZ LR, RATEG, E0.7-25 Tw, RENZEUNEE LR
WA, BT EEME SR B, BRI E, A TR KRR
Tt, B MEE TR, SO RIK. AT ik B S A TR N e SRR 9 5
i, T 2015 FEGIHET SR, PUSHERR. B AR E AR 16 5T CRR 17
5L Rk 2257 iR CORIERAE 5 AN FREEAT LGRS, UG %
XA T M B R 0 R A

1 MekS U7

1.1 SRk

k. R 165, GR17TS, GR 225, &%, KEY. BEN
X A, IR OR A 3 A

1.2 g HU AL

IR FE R R B E F AR REIX A, ATEFE R, LSRG 23,
111 N 82 N0 et A o/ e S S e a kg

1.3 R4 J7 %

IR FBEHLIX HHES, SATES 3 K, BETE (EW )14m , BEF 0.1
m, fEEEFN 2 17, PREE 0.3~0.35 m. SRA—i& Hiti—RORHE, F g A itie.
2015 4 10 AEME, Rt EHUE 200 kg, Tt 25 %5 % /R 2 A AR 200 kg A1
W REERES 100 kg VEHEAE. BIRGTRASINERL, FEHURGACEE, RN, HpE
didk, FTALRE. HARDIGRE E ., GERHELL. BIIA . IERSRIE.

2 R

2.1 HEYA RIS L
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MFE 1 ATLEH, R 165, R 175, R 225, &8, KEZHM
ELE AT AE K AR AL, HEK 17 5, BEEAEKAKRTE. ERRIKKNE
K165, KEE, G175, G225, £33, OE, DERESRE. B
ELE S A A1, oAt b Bl 235 TE o

® 1 AEES M EEEYZEER

Pk

. EIEGRS
oy = PREY " JaHKH
(cm)
ER 165 104.8 2o, G4kt CHH G
NIRRT, ek, Farmy
ER1TS 95 G &
GiEAR AN
ek 25 93.8 20, R AR G o
SWHE 84 PERUTFaK, R TeHl, R TREE CHH G
K 98.6 M IEEARTCH], HErt G G
BRBUTFSK, W HSZER], MR
EE 62.7 o o Hh &

2.2 VIR
MFE 2 FTUEH, 6 MEHRMF NG W R e, BREE RN AR R,
HoAth i — N LAEE (2016.10.9), & EHE &5 (2016.11.25), EJEH 5
o SRR, CRUCH 40d o RIESCABLEGE R, SR S 40 K, R
A 30 d.
£ 2 AESFPE X

i JETE i3 i K
G165 2015.10 2016.10.9 2016.125 5 FH-6 AR
)
aR17TS 2015.10 2016.10.9 2016.12.5 5-6 H
R 25 2015.10 2016.10.9 2016.122 5 A9fy-6 A
)

EWE 2015.10 2016.10.9 2016.11.25 5 H-6 A A
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R 2015.10 2016.10.9 2016.12.2 6 H A7 AL
f]
EE 2015.10 H R R 4-5 F

2.3 BLIL AR PR EL
MR 3 ATLUEH, FIRRELRIAE RIED 1.67kg, 64K 22 5 140kg , &
WH 1.31kg, 6416 5 1.26 kg, EJE 1.09kyg, G4 17 5 1.01kg. &4 16 5.
AR 1T SRIRE, TEHEE, AR 29, &Y. KEERREE, OEE
HRR. HEFEGUES 165 mm, MR 136, WFimZE. ALl Lo,
e IR R R Bk 165, ARk 225, RiEY.
R 3 ANRFES e R R

RAB FHER

LY R 5 3i3 HR  PURk
& H( kg )
BAR 16 BUHETE S
‘ R 1.26 15.35 b 58
= B, RMRLE
K [ T B ‘
B8R 17 N K%,
B, R & 1.01 15.05 o faum
= YA
Hoi~F
R 22 AR
3 e 1.40 15.25 A Gk
5 ¥, RHREE
5 &, RN \
EWE . & 131 155 5/ il
B
B, SRR \
KL . R 1.67 14.4 5/ il
B
5 &, RN \
EE o 1.09 13.6 Bb 5

i

2.4 7RE PR TR EE

1A RER 2800 BRIFEL, miF-mE 2 KIS 4676 kg , HUUEEAK 22
53920 kg » EARKIR G 17 5 2828 kg, HAEM MM R, BREK 17 5
JE HABUR PR SRS, oA PP T P
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3 W R,

RIRILZ VAN, ESWMN 6 AN E A LR SRR I N2 S B G K 16
T, EARMERRRIIR L. A IE, RIREE, RREEeiksE, DKL, &
Bk, AT MR, mE, mahtEd. PrErEE. R s R,
b5 T SRR AR LG, BT T A R AR I AR L, TR R
SEE AR R R B4 22 5. K 17 S HEIREBIEAH, MY
R E R AR ARE RS, SRAVRIREUT, LR, AR A& SR
T, BERE R, RJE R F RN R, RAANEE, IARSERE,
AL, ANESTEARMME .

4 BIGHARE N

4.1 JT [ HE

411 EEE ORI, MBI IE R T, SR ETE. SOE. B ke,
VEWE S HK R 4055 FIE% 5~8m, IE%E 2.5~5m, 45~60 miX—Mpidk
7, PR TERE 6~10 m. e KIR, BTHRAK. BAK. WEKRS, SEKRIEM
RIFR LSS HEK R G, BRI Rl i K i 2k .

4.1.2 Bedh  TIEEEHHTIRHE, R LHOEE M, 0RO LR O L
e ), RIESR R T 2 AL, H, HIREMENR. . B, % RE AN
RECHE, BETE 1m, BES 0.1m, BEEIEE 0.4m ANf7iE, DMEER. KA —iE Qi
—RKHE, FOEA AL . B A A HUAE 200 kg, Pt 25 %5 /R E A E 200
kg Flid BERRES 100 kg fEIRAE . ZERIGIRSIALRL, FRHLMGACEE.

413 M TEREMIJCHR TS, SA)5 % L m SE R A, JF4% 0.6%0.3~
0.35 m #TFLAAT Fifd

42 i CHEEMEZ 4000 t, & 16 5. 17 5. 22 5. &, K
L REMIEZ) 2800~3000 #k, MUAERS SRIEEAN. AR, — B R oA K
BN, KT 3~5cm, /N 2~3 om. FPETEAE AT G, FETEEIE GEEE
b WEE 7 d BAE, dESRRE AT — K AT 1000 £ (1 B R AR AN 300 £5 1) £ B
R LA, AR R R AR ORI . B M B — R AR 7~ 10
JIBEATFORE, ARAE Sl PR AT - M B, SRS, R —
ANE S COR/NIEAR) BEREAT 43 Sobide, (8 T4 3.
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4.3 IE/K
4.3.1 41
AR T I 20 d AW — O T, RROCRRR 15 K, 1ESEmT 4 1,
A B SRV AE N, B T HERNEAT, AR AT A 800 % ) B R AE
2000 £5 IR ER 2RIt J5 PR BRI 0.5% 7K 1t m BB it . 1 & F 464
K5 FELLE 600 17 ) B ARV 4 Y. BTV AT N 19%7K 75 1k s IR AT
T i, PR AT AN 1% K P v Tl R A A T AT I TR . AR RS,
T OLIE MWK R ZKIE, A4 3 IRAE A o AT IRIHULTF B A
4.3.2 25511
(DIETEARHE K= AT G AR 164 17 SFPELRIFK 50 em PR FroAs Db
F 50 A AT REAT AL . AHEAEET IR ) TR 45 o SR AR BRI 1] LR AR Wik
I 250 s & 164 17 SHETEA 40 %I ZMF) 600 59800 1 %R RO —IK,
k2 50 mL, [ 7~10d FH 40 %[ 2.4 F) 600 57 FEO — k. 3% B AL,
A% 45 d AERAT ST, 3 )5 148 105 KA BT AR
(2) HR G416, 17 SMIFEARBA 15 FHKMA/RE R 0.8 g ALK
VRUIE 20 mL PRI/ B VA v ISR & Ja W AR S, WiE S 20 d F 0 15 THKIA
IRBEE 1.2 SO AN B R AR 25 mL TN/ B S v A VR A TR TR S o Y R S
ZJE SRR A b, DRI N, BER R RSB N R, TR R
W% i P8 7 i A T
(3) R —MRAERICHT 10 d A2 A5 555 40% 1) ZAG R AT (2L, 155 205 F
IS R HEAT, NI ST AR, AR AIRE B SRR, R v I U R AR B
4.3.3 R HA
B 17 SR FA AR 3-4 H, 64R 16 5 R N 4R 4-5 H,
B b U G BT e, BT RS TR IE, WK 15-25em, FRAR
0.8kg LA LmdEss, Al ey B, g N &1 i3 .
4.3.4 K J5 #
RRWERE, Rl 4G, Bi— oo TAE, FPRAEEIRER 2 kg + B
FRHH 2 kg + 7K 30 kg DMK RAR K3, (R RSFTHIR, KA
4.4 95 UEB A
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TERFE LWL AN, B ATLME PR, W HAR A AR R N
AKIRE T BESE, MRREIRIT AR KR, JF4h& IR EiRs, 55 dU A
JEARMEZY o A8 v AR HEATT2Y, Al A 2 R 0 AR B i o o Rl B M
Sk HACR .

Pk, 1976 4 8 H, WHAkH G, RSN, T TTIELH R GIR &S R BRI
FCEHE AR
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HEHE 42 SHESmMERE T XS RN IE

e, xER, KEHL, B, ERE, FF

CELIREMZFHRA, | FREIT 524086 zjnkkys@163.com)

THE: AU TR 42 5 H R A E DI X ) & PR Z R B, A
HREMHE 25, BER, thim, mARREL 22, W, PR ERS IR
BOINT, WRUEAERE 42 STERTH X AOHE R34, iR e SRt — e i Hdis
i H .
PR FENE 42 SH R BUCHIX; SIFERIL HET
0RIS

HREH RO RL AR AR M E e, FRH A i, B —UCH T R AR S e,
S5 SR TRE B P BB 40 BB T o DAL, s R — A R R A A A
S H A PR SRR 0 1 — T A R DGR R e, DR b ) 3 PR L X
ERNE W TRTY P a WA S

UTAESR, 52 3 [ B A B A0 A BRRLE 2B 77 BROAS H 25 s AN R I 4T TR
T, BREH R A =22 7 =0, NSRS R, R PR
R S A i R 34 R P T L A 1 e KT T 51 5 A At X
AL RSB st 72 e 2 A o R, — ol bR ) A R o B — i) R )
WA,

FEMEA2 5 CHEREO4-1001) 2 W AR 27 Bt H AT 70 BT & 160 H R il ol o
Za M LAROC22 5 Y BEA, H:H592-66 N XAMATIRAZE M, RA“TLHEIH]” ik
BT A M. 2013 Fil T RED S FIZ RS E, 2014 FNET P HE
BRI S=E - LN £ P L = b

1. FERE 42 B FiE

T AR BRFEBT ST T 2015 2 PUAROMLARR 7 B HEEBT 70 BT 5 HEHERE 42
7 (FEHE 04-1001) BEAT IR SYE, JFEHHET BIRXAME 2000 fi. JFkME—E
R 23 2 SR HEHRIS AR R, X 42 5 H REAE TV X A PR it
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ITERE TR AR 45, B AERE D R A A R P BT 77, SRl H e

PRI, SRR, SRR BN, RSB, R B
SR LR TR 1.

2. MRITE

ZIRAH RN 4 A KEBE 42 5. 688002, &85 006, S8k 25 5 H IR .
3. RFEE T
3.1 REMAR

HERE 42 S FRE AR AR (314.84 JEKD, BREVE L, $45). HORZERR (2.69
JHOKD, G RE f, BRIt Sl WRIBEEY, WK
s SRR AR, EER, FNmCFEGE A KR SRR NI
FEAR mHTRMABUN: gk KR G VR A H = AT
ShFETG: 57 SEBMR. AETC. R, ARG, &N, RCF
T, RAEME, SEERE, FNEEE, BE. PLRAEE, mETREmEEL

3.2 B BER L.

2016 SEXTAENE 42 5 H BE SRR S5 A HL I 2 5K SRR T S 6 25 5 DL A 5] F
16 Bl 002 F1E bl 006 BLARC, FfiE ik X 45 ot AR R 1) 28 B diie %, BRI s
gE R nER 1.

R 1 OKEWE 42 5T R Al R EL A A D 2 A 3 B LE AR

it il FREZEE WM WiEER ZERML pEEX

i 42 240 184 77.0% 485 201%
£ 4 006
340 146 42.9% 358 145%
ckl
£ 4 002
325 165 50.8% 370 124%
ck2
& ¥ 25
y 320 191 59.7% 553 190%
ck3
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® 1AM, BFREEAEMA R, BT 42 BERSH L, S 800
PRI EE AN SOt WizERA R . RENE 42 S BER R, JrBERE ).

33 EEKEE
M7 AT IEEH kR, IR A KEE . BABEEE 2.
2 HEWE 42 5 HRE SRR AR A AR KR R

SIZ
k] Memr (em) K
¥
15
7H 140 125 126 134 141 146 123 142 151 149 139
5
23
8 H 225 240 226 238 232 247 212 242 245 240 235 96cm/ H
8
29
9 H 300 319 320 310 325 295 300 302 305 304 306 71cm/ A
0

i EU A X BRI R vk = S e dn A ELBG, B0 25 1D IR L4 R n
*® 3:

R 3 ANE AR S AERE 42 5 T R A bR e LA

iny
i A thim (em) o ERE
H
FEE 42 21
200 210 210 200 210 220 200 210 200 207 A
0
=i 18 1855
190 190 190 190 180 185 180 185 180
006 ckl 5 BC
8 A
=i 19
190 190 186 200 190 200 195 186 200 192.7B
002 ck2 0
S HE 25 17
170 180 190 175 170 190 180 180 185 1795 C
ck3 5

9OH HEFE42 200 290 260 260 250 275 270 280 265 26 270A  63cm/A
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0

=i 23 2354

230 225 230 250 250 236 258 220 225 50cm/ H
006 ckl 0 BC
=i 24

248 235 250 250 240 245 236 239 245 2431B 5lcm/AH
002 ck2 3
EHE 25 22

220 220 220 240 240 240 225 222 224 227.6C  48cm/A
ck3 5

& AHETRHMRER A B %, FRARMRE AR EMEZE R (P<0.0D .
FIFH SAS9.0 HudE 4 b R 5t, FIFI B R 758 A BE LSS Bk %, Duncan
SR AT, SRR, HENE 42 SR G 25 MR A RS E R . K 2 FIR
3EH, HHE 42 SHMEAKMEE, 5K 3 MR H, e i s T
o
BAHARE
BEALIEEL 10 KH AT, THE 10 KN HEEAT O H A 2L, HARIRATEE, iF
HaAME, AEPUEE 4.

R A4 AFH I AP AT R 2R LU AL

FATH R CRRECR

Ab 3 RRSEERVESEN 5L
1 2 3 EA
FEBE 42 94 106 98 0.8 5428 0
&HE002ck 96 94 92 9.5 5261 -166
&5 006ck 101 104 98 9.7 5409 -18
HGpi25ck 98 105 93 9.6 5372 -56
MR 4B, N 42 HE AP BB, T o B

35 ZR
TEAS/NX BEHLEEC 10 HRH BE, TP H 2R B, ASIH H A
Fh 20 B Wk 5:
2 5 N[ SR RE 2R AR

i A 2% (em) 5
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HeWE 42 3.25

op

$
00
=L
002 ck2
5 hE 25
ck3

k1

(o]
(@]

>

2.93

3.12

295 3.32

334 295 275

274 295 3.05

3

3

3.1

337 3.02 365 335

2.79

3.21

3.08

2.5

2.9

2.9

3.02

3.24 3.06

265 276 254 276

295 3.06 294

295 3.06 285 295

3.24

2.76

2.95

2.94

ik MRTFRREBREREEZSR, FHARREKEAGREEEEZSR
(P<0.01) .
X5 &5 RARH, HRE 42 ZRWMEE S TR AR 25, 68 006 5XEHA

52, 68002 T E KT xR & H 25,

3.5 4

££.10 3, 12 AAN 1 H o3 550 A H RE s A X 4R RE AR, I FLS0T 20 i

FLAR AN 70 dr 45 R 3% 6
2R 6 AN[F] b A A R I T) BOH R LA

fiF (1] wh 2955 1y
HE:H 42 16.8 15.2 15.3 17.1 165 16.18 A
£ i 006 16.08
16.7 15.1 15.2 16.6 16.8
ckl AB
10 £ 4 002
15.6 11 12 15.6 14  13.64B
ck2
S 25
15.8 18.1 16.1 17.6 154 166 A
ck3
MR 42 20.1 18.9 16.3 19.3 19.7 18.86 A
£ 4 006 17.54
17.6 16.1 17.3 16.9 19.8
12 H ckl AB
£ 4 002
15.9 12 12.1 16.8 142 1428B

ck2
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4% 25
157 211 182 204 179 1866A

ck3
FEpE 42 19.6 20.3 16.7 18.6 16.9 18.42 A
£ HE 006 17.28
16.7 16.1 17.6 18.2 17.8
ckl AB
1H £ 4 002
16.1 15 15.5 15.2 14.1 15.18B
ck2
S 25
16.8 22.1 18.9 17.6 18.8 1884 A
ck3

ik MFETEMERA REEZR, TRARRREAWREEEZSR (P<0.0D) .

XHAERE 42 5 T R S A O F R X SR B P2 20 A, R B ] RO 2 AR, O
AR (510 il 28 77 P2 y=-0.361+0.874xL HELHIBE M, (B 42 5 H R SRl )
B AR i 2. AR A i 2 B AN 1

FERIEA2 5 FEREAS IR ) ORI 23 2 1

16. 000

14. 000 -
C = ek, |
12. 000 /% - 12. 489
10. 531

10, 000

5. 000 A

Liwix:

5. 000
4. 000 -
2.000

0. 000

108 118 . 128 1B
[ 1]

B 1 HERE 42 5 H REAS RN [A) BUR AR A

R 6 AERRH, HWE 42 BRI 25 I RE E R, S0 25 FEERE 42
H5E0 002, 655006 RAWEEZER, & TXEAHM.

M 1L RTRUE H, HERE 42 5 R RERREAE 11 )RR 12 ARE, £ 1 Ah
BT, T UAE HEERE 42 5 )8 TR FITE 12 AR 1 A%, HiEEZOLE1E
Hg5, Iz, HRERSIEE, BEBEAE, BRI R AL
3.6 Fitk
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T IAS A dd e PSR & A S 00, BRS A RP IR 100 1Y, THELHUTTR]R,
ANH R AR EL 10 K B AR B AT SR AR, SRR 7

RT: ATE] T AR A

SR LA R oy » g A
—J
= i (B 9w Bk
Qb L
1 2 3 1 2 3 O /10 /10
B
) ) )
10 10
b 42 100 5 9 6 67 -060 0 0
0 0
10 10
¥ 006 ckl 100 6 8 9 76 +03 2 0
0 0
10 10
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Oil contents and fatty acid compositions of the seeds 16 avocado (Persea
americana) accessions collected from southern China and their

application in cosmetics

Yu Ge', Xiongyuan SI?, Shengke Xiong?, Xiaoping Zang® & Weihong Ma'*
(*Haikou Experimental Station, Chinese Academy of Tropical Agricultural Sciences, Hainan,
People’s Republic of China; 2Biotechnology Center, Anhui Agricultural University, Anhui, People’s
Republic of China)

Email: geyu@catas.cn

ABSTRACT: The avocado (Persea americana), an edible fruit, is one of the main
agricultural products in many tropical regions. Avocado fruit is rich in fat, and
commercialized for fresh consumption and industrially processed leaving seed as a
major residue. Avocado seed from the industry is worthy of attention for certain
industrial applications and feasibility. Transforming avocado seed lipids into
ecologically friendly or sustainable materials suitable for the cosmetic industry is
promising from the perspective of green and environmental protection. The oil
contents and fatty acid compositions of the seeds of 16 avocado accessions collected
from southern China were investigated, revealing significant differences among most
of the accessions. The 17 fatty acids were identified and quantified by gas
chromatography-mass spectrometry in the seeds of 16 avocado accessions,
respectively. Palmitic, oleic, and linoleic acids were the major fatty acids in the seeds,
and the total contents of unsaturated fatty acids in the seeds were all higher than those
of saturated fatty acids. The physicochemical properties of the avocado seed oils
relevant to their application in industrial practice were examined [e.g., the acid (3.74
+ 0.06 mg KOH/g oil), iodine (124.09 * 1.14 g 1,/100 g oil), peroxide (49.83 £ 0.76
meq H,0;), and saponification (167.98 + 10.75 mg KOH/g oil) values] and found to
be superior to those of other seed bio-oils. Furthermore, the self-made bar soap

containing avocado seed oil was developed, and its physicochemical properties (pH
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and foamability) were evaluated under normal conditions and under ultraviolet

irradiation.

Keywords: avocado; fatty acids; seed bio-oil; cosmetics

Yu Ge; Research field: breeding and biotechnology of tropical horticultural crops; Email:

geyu@catas.cn.
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Morphological and chemical analysis of 16 avocado accessions (Persea
americana) combined with principal component analysis and cluster

analysis

Weihong Mal, Yu Gel, Funing Mal, Xiaoping Zang1, Xiongyuan Si2
(1Haikou Experimental Station, Chinese Academy of Tropical Agricultural Sciences, Hainan,
People’s Republic of China; 2Biotechnology Center, Anhui Agricultural University, Anhui,
People’s Republic of China)
Email: zjwhma@163.com.

ABSTRACT: The physicochemical composition of avocado fruit has been well
reported, but there has been little detail on Chinese native avocado varieties. The
present study investigated the morphological characteristics, oil contents, and fatty
acid compositions of 16 avocado accessions grown in the tropical and subtropical
regions of China. Eight fatty acids were identified and quantified by GC-MS. The
major fatty acids of avocado pulp were palmitic, oleic, and linoleic acids, accounting
for 78-91% of the total fatty acids content. The analysis of one-way variance
(ANOVA) of the data revealed morphological and chemical differences between most
of avocado accessions. Moreover, 16 avocado accessions were distinguished through
a PCA scores scatter plot and cluster analysis based on fatty acid profiles. The results
identified some remarkable characteristics of avocado accessions from different

places of collection.

Key words: avocado, pulp, fatty acids, principal component analysis, cluster analysis

Weihong Ma; Research field: breeding and cultivation of tropical horticultural crops.
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Effects of LED light qualities on the growth and physiological

characteristics of sisal tissue cultured seedling

Chen Shiweil, Huang Xiangwul, Zhou Xiaojuan2, Jiejing3, Li Dongyu2*
Farm Bureau of Zhanjiang, Zhanjiang, Guangdong 524048, China
School of Physics Science and Technology, Lingnan Normal University, Zhanjiang, Guangdong
524048, China
Institute of Farm Bureau of Zhanjiang, Zhanjiang, Guangdong 524048, China

Abstract:In order to find the suitable light for the sisal tissue cultured seedling, which
can provide data support and theoretical basis for designing LED lamp special for the
sisal tissue cultured seedling, differences in growth index of the sisal tissue cultured
seedling are studied by an efficient intelligent LED tissue culture system which is
designed by our group. Nine kinds of LED light are designed and are compared with
common fluorescent lamp. Experiment results show that irradiation spectrum at 450

nm + 660 nm, the the dry weight and germination rate are the biggest, and the
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photosynthetic pigment content is higher. Considering all the factors, we obtain that
the irradiation spectrum at 450 nm + 660 nm is the optimal light qualities for sisal
seedling growth.
Keywords:Tissue culture of sisal, dry weight, germination percentage,photosynthetic
pigment, suitable lightqualities
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Abstract:Sugarcane is the main industry of Farm Bureau ofGuangdong. In this paper
the development history of sugarcane industry in Zhanjiang in the past of 60 years is
reviewed firstly. And then the comprehensive factors restricting the development of
sugarcane industry and some outstanding problems are analyzed. Finally, Thought and
solutions on promoting the development level of sugarcane industrialization in
Zhanjiang are proposed.
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S R AREL FI P 0% K S 2 4 [, AN 2 4F oA e AR i 7k 30000 76/ hm2,
PR B A 7500~10500 Jo/ hm2, FhiE)E 2.5~3 SEA4 sk, FiftE 6~7
AR A, B BRI, MR TR E (2014 FHEEE XA 2016 4
FEEE N F YR =m BT 8, BRL A =R M), BUET
K MEKSZ, B S A (RIAESHD Aatil, ARG )
Ko

2.2 GRS B 5K KRk Z 55

SR F CEIHD LR /1 (AR T, AR CHEHBgIT) S 2.5 ik
O CEFEFI HIgk. HIFRE. WAL, 28, Mk NEMNRLEKRZ. EE
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FEPGHIT R, BB = RIRRDT /7o 75 35AT B0 B fcE U A e &
T XS BRF b R AT — 58 52

2.3 REITR AN

B IE =, LR KRR A R RS A, R (BIRRED Z5EF)
F CRPREARIEIAETT) MRS, L3RR TR A, Keefedt
REtised 71, EARRSH LTI AR, B R ATV st Pkl R R
R o

sbAt, B LGRS T BOREL, AMEDT LA B S AR AN R T
y, ANV ES S PR S ] sty SR o dbsr, ) P9 2R 4 R AT i RSP A bR R
A2 30%, XA FZME KA ISR o SO AE T s B 7= 5 M 5 3 DA
W, DA LRGS0 J1 78 KRR S BRI R0 B 2 B

2.4 JERHEM AR B, 0 SRR gt — 8 R

2016 4% 2017 SFMEZRIFERIEEMNAE B, HH B R S 3,
PEAEGTRRER R, BT IRETA G RGN E RS, DRI TR RS HEIeAe
FERER B REAE b, SRR R, T SRR AR . (AT R X KR
HRES PR X L, BT R X AUREEabT-95 % (W52 & K9 3 A o g e 5 A
W & BARE.

2.5 AHUEBAARE, MA@, 0SB K A A 50

AT B BRAR R E HUIE B GARA R BN, AR =R m AR E .
i 25 B IX SRR 0 R I SR S A ALAE, PR E R AR OR, WA T Ak
14 PAABASIBRIE AR 67 hm2, SE-FI b= Sk fr 135 ML b, BbAh, A
% BT LA W= 180~210 Wi /& 7= F Bk, RAFA Wik 35 RO 28 5 A

3 NXE IRk

3.1 UEMLIE, AP ATREEE R e SRR = b

I8 R G — PR BRSO R RSO, 2017 4 7 HARBAE/E
TGP TERLAR BJR2E B ERAIE T QIR AR 2, B TSI pR ™l 1) 2 e
RLANRAR 0, SRIAA 2017 FEREMN RIS K SRR, BERAEDLE I &1 K
R B, sERe = E AT S 2000 hm2 LA L, F] 2020 4 45 B X 81 ik 1 £
#| 4000 hm2 L L.
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3.1.1 InRFAML AR R B . JUEHLIEINRE A EE, AREE B — 1R B T
TRPAE 2SI FER R, SR, HRE “=m" GFRE. BUREE R
HESGHEND F2 S RD R, FFSATRIE. R (&) S5,
BN, SRR R AT AT ERMBAE A« HEAEEESE BRI SR L B R 5 Y, LUE
TR ZASCHEFPILE R, BEn AR R B, SR RE B T) (L5
KATEMEIEE), SCBAESHE, iR RasE, fedtdaits, N h—fH
PRSI FRIE X B e U SEEL R

3.1.2  RIFEGHIROL , INPRHURAL S o B15%oF B X R FR A B e 81 PRy
B, HAR B IOREHE F SKFEAT L Z R IR, 2 SRR 5 & B
WACHEVE, AA e AL BUbAL . drdEqbdsr=, fedt e KRS e,
ARSI 1S RAO AL 51 S

313 WK BL M. dt— D RIX R AL SCE, HEdtE A K
rEpe G, ERRN A, B R, JFRAR . e R .
R RO E B PR WA I IR TR g Rl KRS %
NS AR 228 ], i 22 R 20K R SRR o 5k A R AR S
—EE MRS IR, AR IRFELE . e RS R RS R R,
AR e 1) PR R R B A e PO T R o o {4 e 3 A TR 7 A ) o BT
A R TR R Z, A BAE BTN 95 AN BSOS AR B Al A 3 S5 (R 4 557
W, et AT S R ERSE, ST BT BRI .

3.2 JMEHE A, RERLI AR

3.2.1 KA RGIRR S BIIMER" o 5 B p AR EE— DT RR IR 251
REE ARM (BRI, BRAO ZZEFIH, BRIRE VT, IR IrE
. 4 2016 £, FAST AR LR 2B B BRI E I &V HI 2LV B g Ab 2 10
S RRE 5 RATE AT AR W, 2 1N R, SR BRI
FRFERCR PR, WEWEATERG 146, HFWMmEEse, JTE%k.

3.2.2 LSRRI P R AT R S BE B BRI R T8 A . 5B r &
TEUOR, A o BRI RBEFOR CUn SR FrSeR IO A= dh . Bk
MR JE I T AR B RIS TR . A, TR R OB 40 it
TP 0 SRR P SR B UBAE ATL Be e 3 45, Bk L (RO RE AL 5 8 R 8 L N P 21

il
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A b, bWt Dokt (AOEE NS & N5 TR, Sl
PGk — R ARIRK FR A TR KRB R 7], (R B i 4 el
EARTCR B ALIXES s ML EA E P T) Sk, BUBiIICEITERS 58 el
TR A g N AR R i 1 A5 DA Lo T8y NN TS, TAEFAR.
ASesh, mEOIE] GROREI D 5EH . AR AR EEM D, BRAER R,
JTESEH, AR, AR TG . R TEIK FR T 4 A Sh LA ISR, Yk i
—RMEEDEM , AGCE R BRI BT TS0 A i L, FAZ AR
ek fr B, ARORERIENERE A3 E, DUEHIOHI T R AL, it
H TR RS N TAR R & 10 5 0L b B BN, R e h
B s S iz e SN RE S 71, Brassh i ArficsIHUmS L, BB AT A R i
R P A R GRS T BN R 7] . EEURS KON 3R, IRt
L, A e SRR, PLEROAZHUCE . A BRI SRR A, T
THREIR DR ML AR 30 JTLL o A JE SRR HE 6670 v Bil, Wik 50 30,
IS 1500 F376. IR T AT, WS T, fRRTTBITIEZ 1
7]

3.3 ISk, MORMERSRR L5

FEHORABER SRR VR, 2T i LR — R BRI T, R 1)
Ry, MAMEZS SIS s e g i PR AR P RCR KA
SUCE SIS IR R A R M R, BRRFERAT A s 48 H s
FEESEAR I B S R TR AR, TSR], XA %,
SE R HUE, AFEAKIT R e . BATTEEAR LA AR, BIROIn Tk % J
WAL A R, DAV AO, Houfedt & e B, J7 alseBUm A 25 K
Jeg. DI, WA Aok, BATIE AL B S AR AR se k. (1D R
m AT E R, B A R B SR SRR+ RIS AR (DL
L3 A TE AL A+ DN R+ AR B A B SE . (2) FiE NK
PR s BB, Wit WAL FrrEAL[1414 7, wR BEAT 18
#r[15], FEMBICRAE T NI AT 4E & A R, (2K b & A s M 227
B, (3 fEBIbbLE], SIEELETRNA, SRR T AT A e B e g
i S B B SGEI U . (4) LT INRER IR I, RmA T ReR, KRR
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AEA, Rt i3ey, L) SEWIGRE AR, (RIFERIIEC), festftast
R o

3.4 JMESOR, Ml Bic & 5 N

341 SATRAR, AR AEMIRESE, UGy R RE, EAR. R

3.4.2 AiHESARAEAL AL . B N HUMACHHE, SETHARAHELL R IKT,
AR AU IE & B i WU A K R A5 B, B IR iR tE (B
510, A SRR M R R B S AR AR R S ) P 3 di e AR Bl T AN R (R 22 5
VEIREAT R AUAC A e 1Bl S i - LT, e B 258, ool -3k
SIEE I RAT U G R RRE Dy 9 B G TRAS (ERBEE 40em), BRI /K £
Wik, SCAERREE -3 AL E LG AR, AAMRAR AL, MAh, 2 IRl
I I LI B - — IR R 5E IR TR, HEBERRHEACZE ™, S 2
R, BTGB, AR A

3.4.3 HETEFRICWTAT A E R [16-17]0 ST R C A ER, LR ERRG VE t
JIE, it I SRR FH AR 7 BE GZRERUREFR, A HLTEHL AN s i A4 (VR
BEAE), HRFANUALIE , U At ia 7 -, (A YBe I BRI 2 il
YIRS RROCRWE, AAEART, TR R WuE. @BAThee, toh, Btz
frh g TR, AR T, SOE LIRSS, IR ORFRARARAR N IR 1A
e H AT TR BT R B A W, (et R, Pk R R 5
PEIRNTRIGWTFT: A AL BELT A G AT AT RLD, B hd el 4
T A8, JF AT SR AR DT IERE /T BL e KT AT RE /1, BT
TR

3.4.4 HETICH AR . N HHESPRE 6kg AR 70cm PRI RH TS B
F GUROGHPD EAE, RO CAIgakaEA I m Ll B K
FRBUESERY, LRSI AR I B L B AR

3.45 AT EM ERSIEECERMEY) . BRI RR AT 25 Al R AU R AEA A
R BRI ERMEY, DBE ), Sos LIRA S, b dUoNE, JF
BTG, BN .

3.4.6 ZAEBHASIRRIE BUE AR AT LR G BT IR SRR SUE bR AE, iR T
L IR ], KRS PG AR, s S s AL &, X B BTG,
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PEEBIARUR, KR FE ARG A, A8 % B B iR ARAKF, CREEF DL 22 4 RF
LRI .

3. 4.7 flFHARE I TAE

ARG A 7= 75 2, RH ) B IR, (B e 4 e S ER TR ERIAE S5 &,
NRIXEEFRE ] PR AR DB AURAR L, W K e SRR 3 LR
WA AR A= S ARAIE

4 il

4.1 Gi— A, PJUENLE, KPR, RAPWRE KSR

FECR XSRS 2017 4F 7 H AR BRSRTEFTR B A TSI R 2>
KA, B ] 1 IR Al R R R ISR, BTV A TR &1 PR 8 Y0 S5 36 (AN I SR 10 5 Bt AL
FoIr BT AE S RRBIIE SR, RO R S RRFIAE, 774+ = 10" IR SRR K
SR THAUL E] 4000 hm2, DY 7o W 5] A 21 sl ek B X 61 bR 5% 1 Bl 340 1) JoR 1T
A1 6670 hm2.,

4.2 FHUEF R L CH

ST it B g v [ AR A AR B X, A L R B 4 R BUR PR ERAT DY
R, AR DR R S IR 4 A R 8 AR B R D ) A

4.3 5EH R BRI

RIER BALURS, (SRS R, g Erel. (1 %EH
Aw] kAl +Est (b B S A S +ER T (B 81 FRE 2D
+H A B N . (2) BRIDEAMA - L s AR SRR, AL A 25 A,
R ASAR AR . BTAT R AE I, JHELNMEHE. W RELEEDAE.
PR AR . BRI IR FEMS AR, DRk RIS E B IR .

4.4 EERIAEEE RATEVEA R

—Ak CRI7D HRESIFE 867~1067hm2, i B £ 45— & K H FRALIN T
], (HP= BRI A ZE KL, DL min LI BRI ORbE AR A = i . AT
AR, REBIEMAR, Bl WA SRR -3, 5 Fhid, YK 5
O e, AR, AR —EY, BEEA (EAD) IHIEMAE,
UEARIBAEH ), SRS, e K.

45  GlHENATERE " b
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MRAIFESIFENA, BIRAA, @A T 6, JHR M IES ™ dh, $Em
W7sEd /1, AN, SRR GRS, g H B8R eIy U ASe
e L3 DRI BRI, R AN, (R BEMUR K S e R R SR 2
A, TR AL 3 — P A e, SEBUmRA BT R R -

4.6 ENNEEORGIFT BN B, BOINER R G Aosia e

ER DX EE N5 S REA BT AN i B AR, oA ek, H Al 3 2Ly
U, PMEAW T, (et a k.

(D KB, SCERMEAE,  fE B, IR kS 2
HA, MRt F ORI R SR F2 1 .

(2) B yuRISEr dh Ao IPRXT 2R 7 LA AR B I ACE B AR 495,
7K 556 SEPUR B dh R BT M LU, e HpirE. &, e, AR AEE
fLsrThfe CATRIT A m AR A DR fe < B 2455577 i), DA R F3E)

(3) WREMEEEAM, WIF AR, RIFIERISEARINIEL D
7 AE s BRI ANIEDE S 8 I A 0 A B I A VRS A LA, AE AT I LA It
H s AL A

(4) W] SRR A SCEIHLI S e B2 4, DA ZE ™ R

(5) INeRBARFEINAEARNR S TAE.  BEFEESE LR TR, @R IR
BN G SR 4 9K, DA v S R AL 2B 7 A8 B R KT

(6) N3y R IR TV AT, SEHE SR Bl %, PAfSE BLX 81 R
EENY & X e: b B A il il R o SIS i BUREAEI NG SR VA = B5 S & ek
PO BT R BOR 5 BT 35 R 5518 28, LAGE B IR D 26 77 i 55 Mg DR S e ) i, ik
BRE ST RE, KIEF B KB AN s 554 71, SRR AR D a2
Ji&.
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I iR =& F A B 77 AR BV EC ) 5838 7R SE BT

EATL MR EF] EHPL 2T T BERL RIEL CHE2 kEH3 Ai¥2 &
K 2
(LEIRBERAFALRY; 2BRIREERNE; BIRERFFHR

TR, NIRERIEERER, BiEh Yy, SR HIEASIAEE, SCEINUMALAS HE T
farEAE, BRI H A HL-S TCHLAEAR 45 & Heds N A 25 D B8 B i 77 SO AE, 1% 77
RN IO a0 78 058, FLLE s A AR SE = 6.63%, H. & HiFFRA/E L
J&AS 2400 Jobh b, FERHESTRRARAELL . AL . HLBAL A=, BREAEFERCR,
B REIAZ TE G R PV R g & e, 5 1% AR 5 AR RE N TNk = 11 AR R ie
N RRE, PFEERNEERES. AT NET R,

S SURRI: TR AR Wi 1

2008 4 8 H~2015 4F 12 F, FRATCAEFR E T M 2 5 7 3844 D0 e vk
BARTTARGARF I GO E: T REFIMNT: KRigHBARIRA T db4h
20°23'29"~20°35'01", %% 110°0'20"~110°10'14") FFJE T H-11648 ik (FFR&1 K
FRAS TR S 2 1 R 34147 NPK. iR IR IS I AR B FL,  BUE T % X U KB Mk
ZLIERIRE SRR BEALHE ST RN IR 00 SR AT IERLR F 25548 85, R IALELF
FA R AR AL B8N T HUAE B A B T8, 55 20 5 O 249 7% B i 1 R =
MIRFER R R . i, FATERIH Ot AR = SRR - HLIGHL CIOHLRS LA 1 7
KD ARV RORLIE CRIFR SRR FAEBC T IE, FIED, DMERFHE,
AT B e O 1A R S B - e 7 R AE A . UL BT, G B3 i A = R0, I
B AREE, SRELRIRIA R BTy, FERAE L sA, R R Ptk AL
IR . AT,

1 MRS U7k

L1 ZREF SN H-11648 Bk CH5F,  FIFRSIHED .

1.2 SRR 7l 38 A G 1) 2 A= A 75

1.2.1 HHM R ARHEE BUEAL, H R AR A HUE LA
pH B 6.9~7.3, Xl B 3R aIer), HORUETME. 782, Befhr, #ClH e
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T RNFEMEL, Hb 65%, thah, A53EH 30%. BEEEE 5 5%, HrfFIEekikH A
SRHUEIK R 2~3 AN H 5, (4% b 3A LU TE ST Py in R B e A T - SOk T, R
PUBCEIHE, WREEE] 70°C, RRAFLEY, 2dBEFEY 40~45 X, L3574
RT3 A A5 T A % I 2B 7= 5 T A e 7 BE T DA L

1.2.2 THUERCE . RHE<3414™ I 25 K. 2R A 0E N (JKRE) P
G BEmRAS) K (SAL%) 439y 600kg. 750kg. 675Kg: KRS R A HiL 43 5l it
NPK A 450kg. 750kg. 450kg. BtAh, AKYE R ARG KRBT R T ARG N
PR LSRR R 81 R = 7 [ 8 R 2 W AR AR 45 R s R R 0 Febr (& H
%) Jy N 0.95~1.08, P0.068~0.082, K1.61~1.95, Ca2.17~2.59, Mg0.80~1.10;
& B O BRAE K 3 IR FR AR (mglkg 1) NI RTE 8.9~11.3, #H A 13.3~16.6,
A 50.8~58.0, pH {H 5.30~6.05. JififIE AR A[(FEIR ™ ExTH & B x i v
FROPIE EAA)- (LD xS TP 5 & sx Sel IR0 & D) I+ (EFR & fx
WD, JRE RS . ST HRIFESRICE, % 30%. 10%.
50%. 50%tt 5. FAI G ARE SR Pk &G RN TERL
Fe7, Wfcr— P AR EIRRE AR AWiitIR & 325kg. ILBEERES 750kg-
FALEH 550kg; Ay — (FHEIBREAL) AWKz 455kg. 1 BEFRES 750kg. &
104 450kg. BRIV E P AERC 77 . e — 9 I AR RIRGE AL, 25 R0E
N, DMEREPIRE D SORAE /T By NI RIRGE AR, 2% EiE 24k N, DUE
ERKHERIA K=, Ji4h, K5 CaBHEPUEM, MU /b e fH =, 2
BEXTES IR, A B = B S R 25 K0 e ) IR P SR m AT 4

1.2.3 SR AP 7 NE A Rif o) A= 7

ZLEA IR AT 2 8RR HLICHL BRI INA i AR YR BC 5 (RIFR S
JRL A IC 7 8D RURIAE : Be )7 — i [ S ARJTHIRRIEAE) N5%. P205 4%,
K2011%, 355r>20%, AHLE S E>25%, IEHA SMAY>0.2 1249, Koy
<20%; HFAL#E 3000kg. BL7 — (JFEIFKIEE) N7%. P2054%. K20 9%,
KAFRIy=200%, AN & #>25%, WEA i AE>0.2 124Mg, K5r<20%; 2
AW 3000Kg. AT FIRFSY K I AR EC 77 5 77 HUA AL vt 1 ) ) B
R, ARORA], (EE DR A P L AT A HLTCHLIE 4 TR A P R TR 5T
8 5E AR AY S (BT T RS R BiUE b, @ TR 555 W8 N D AE s (8
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TR AR A AN N 45 Beg) CBRAAR) . & FHZE e 5 HE A= 72 SR S kA7 4G
IRV & RIS bR, HATE 5 H HACEAT S0 LRSS, DUME RSN FHE) .
ZAER R YO R IR A R EBCRRIE & EFF KA LI (= K0T
#: N Py KD AHSS GBI s E M i 77 BURC AR, DU o R L3RR SR, i
BEXEPE, JRSHAUA A 1, R AR, BB AR . P R
SO S E RS T, AP R P AR S 75 R pH B 6.5~6.8, A RIS R
BRI

1.2.4 kA%

2015 “F TR LRI AL T 23-2 5 b1 ok el A1 B FH A= P E 5 Rk R 56
RS (RPN AL LD, B A MU NEAE XS BRI S50 156 . A
BOFAWHER /7 (=) 3750kg; AFQ@ R A WEEYE 45000kg.
JRZ 375kg. ILBERRES 750kg. SALHH 450kg. HRRALEE 3 WRELE, XFELHES,
/NIX 0.14hm2.

TAE I EFERR: ST & A B A AR M MR AT AR e S 2, I
BEAEH RO I E e B K, TR, SF4ES RS, AN, RES A
i U A

SRR AR — IR, H AR SRS T S A AT . BRI ER— K
S BT o b1 ity o SNy NS Ny ==y e+ D G o [ o

WIRLE A W S4B R E. o, HEEHEAR—.

1.2.5 JRyGHES

PRI AR P 1R & F AR DIC 75 MEEAT 79, DASE R R HE) .

2 R0

2.1 Jie 7 il E i A e

LB T HTHE T 2 ANENUEHEE R A s Ay, st 51 R
B FEWOHNV AR IR A R FURCEIRAE AR HEC T (—) Gl RIS
JBAE) N5%. P2054%, K2011%, MF#45r>20%, LR S E>25%, iEHA
SAMAE=0.2 12/Mg, K5r<20%: BEALUE 3000kg. A — (GFEIFRE) N
7%. P2054%. K20 9%, #F:53>20%, AR & E>25%, WA 84D
>0.2 121N, IK5r<20%; 3Lt 3000Kg.
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2.2 L FHAYIBC 7 RE A 36 iE 25 SR

2015 T R LLAR AR T 23-2 5 M G1| JFR S it 50 UF RS 5 7R ¥E . OSLF B
it D, HRUE CEMAED) N TARMAEXIE, R TE.
23-2 S LA L F A= P C J7 RS0 E &5

2015 G M RNEHE ABSHE 5 CK

b3 HE
R (kg) (kg) (%)

I 64.65 0.044 11978 /
OCK(H MABUFEYE 45000kg. R

I 65.19 0.044 12077 /
% 375kg. I BEMES 750kg. SALAT

I 67.64 0.028 7974 /
450kg)

7t 65.83 0.0387 10676 /

I 62.84 0.04 10584 -11.64
@ AL 2~ bt & F AR 5 e 11 62.84 0.047 12435 2.96
3750kg) I 60.87 0.04 10251 28.56

SE¥ 6218 0.0423 11090 6.63

T ORFACERY A WA K 1500Kg, A T34 P ML ARG K 47 428 1,

SRIG L, AR SR A @F = E S R 5 i e
ERRN], HIWALIE A FEC 77 I 250kg Eb CK 147~ 6.63%, H[JIgA 1=

B R RUAZAUE Sl T IR A8 L, BT 28 S AR SZ RO B, ANEL
SOUA ARG, TORIEAEMIE A, M. M Thee, RBIRFIEH ), SR ik
AEE, (R, BbAh, BREEFRCE, WERSTAREE, BRI

2.3 & FHIZEWEL 7 R A S P 3

2016 A 7= F A= W C 7 IR IR 482000Kg, 7~ Vi) THIFY 160 hm2 LA L,
B4 S HUAGERE, B0 T LR RE e AR, AR AR R I, & F A
DR FAR AR, I AR e L, SR AR, BRI AR
A, A A TR AVE L RAE A 2400 JEUL b, AN, RIFTHREREMIVE, &
BREAEH Sy, o R RHEARASIAEE, (A, HORHUIEIE = 6.63%, BRI

S

T

2017 SRR ERIARHE) T, B=AHE) T THAA 333hm2 BLE, fFE 2016 FERVE
HE™ 160 hm2 UL b, B E it RyEHE 493 hm2 UL E, {080 7B b af A5 ik 118.32
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Jige CREHEF=RND, BbAh, 2017 HKbe it s B X T 2 7 R HE HURAL
it FH & A0 7 N e 1

3 45k

3.1 WACFATHIE, FIEACE . Tk, T B K P K
RRaR, W EEFETRACE IR0V RIS 24ME4, sk D320,

3.2 “PHIMIAL, Sl A & F A Py AR RT {2 i CR AR A HEARL R F 26,
VI Pk, PEE. MEARIEEE . BhAh, JR/b IR SR IR 2R RIR BTG e

3.3 THAYIBC T AL T AU, ORI - Be 7 RS HERE AL, $m k™
W, R, RS AR A, AR EA e B SRR

B

4 AFAE )

4.1 LRI TR SO R A I % B bR 2 B kb i, ] T B
WS B ThEEE CHRMEYD) 5 5OE T B HIEN -

4.2 B HAMETTIE A WG EEUY, AP R, & 2~3 FAMMA
HUE, M AR e 18 7

5 iR KL

5.1 HurHeE Mgk AR E S MBI NN CKEXE N Py K
SEFMAS) IR S, BOVBRIE, Sl 7 HUMAC R AR AL, 22
Wb e B R Z A P IE, anBERn s, 2300 A it 45 85 B A 1125kg,
AR BERG ™ 13.95%, 4 & F ARG 7 E ARV INEEAE (RTRE A A RR BRAE AR
apy, & FAEIEC J7 IR T B S I

5.2 Fe 7 AEERRIT R PIE . B AIERE B, A BEIE RGN . iy R
IR TRIR SR BN AN, A — AL, 2~3 SR — kLI AR TR &
AR 52 P RE L )7 o BRAL, TR A 0 E 5 HE AR UE . DL S5 AR S FEm Rl s o
ok, TR EANURAZ, BERTTE T A, I 2~3 FEjE—IX
A HUAE, R S VX R A 5 7 55 SRR /INAT R b, W R T ARG R BT T
2012~2015 4 5 [ Z R 98 7= M H AR Ak & 81 BRAR B X 0L % 5K A 1 506 w1 7=
39.58%, {HILZF BRI RN U ATIEYE . IR, A P v ME X I 25 AN I S RE 1
ZA LB K 7 <40%, BTSR FHALAE A i e L, DL R PR A Ui
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45000~60000kg M 4f. fH R bf bk b KAT ER G R SAE, AR LR AR S
[ By OB B A S ST AU G E T 2016~2017 AEAEHTMRRIE KAT £
P AL A R A AR B S , — A 56 KAT, SETHRVE A W= A Y &k
75000kg LA &, HA KEMHEE R, ARIEEM ), SCEESHE, HAZFE
RIg PRI, RARKIE, WBOKIERE 19, LR RG> 42.94%A1 33.55%, H
A OV SEIL T HURAGAS RIS 22 B e ] B, AR FE LR 20 A TV 12 e A 7 L
GHHETNE RN KGENEF, P T4 5 KT, FELER 10 2486, A
R T ANUEA R, EE s B, HREE RS, U 81 PR R
INFEE e e

5.3 E KT REAL, WiFEE e, LRSS — Z KNS,
A R R A HH 0 L 9 s Y] (A mT (i 0 AR e 1 S it v, bk, B
Jit, SRR (NAIR) AR R RSSO S K, T (2 a3k g 82
o

5.4 FESLARFE TR ARG 7 RE A BRI, AR S T BE R R
FERRFTIRS . W LA, JEZEA R BRI =0k, DMEE—b
BAOR 5 TR bras BN TTAR#E, bRt F AP me 7 R R R S, DASEHE k5 FH AR
PIlc 7 e T R K R
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MuMADS1 and MaOFP1 regulate fruit quality in a tomato ovate mutant

Juhua Liu*, Jing Zhang?, Jingyi Wang®,Jianbin Zhang®, Hongxia Miao*, Caihong Jia', Zhuo Wang",
Biyu Xu*, Zhigiang Jin* %

1 Key Laboratory of Tropical Crop Biotechnology, Ministry of Agriculture; Institute of Tropical
Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Sciences, 4 Xueyuan
Road, 571101 Haikou, China;

2 Key Laboratory of Genetic Improvement of Bananas, Hainan Province; Haikou Experimental

Station, Chinese Academy of Tropical Agricultural Sciences, 570102 Haikou, China.

Abstract: Fruit ripening and quality are common botanical phenomena that are
closely linkedandstrictly regulated by transcription factors. It was previously
discovered that a banana MADS-box protein named MuMADSL1 interacted with an
ovate family protein named MaOFP1 to regulate banana fruit ripening.In order to
further investigate the role of MUMADS1 and MaOFP1 in the regulation of fruit
quality, a combination of genetic transformation and transcriptional characterization
was used.The results indicated thattheco-expression of MUMADS1 and MaOFP1linthe
ovate mutantcould compensate for fruit shape and inferior qualitiesrelating to fruit
firmness, soluble solids and sugar content.The number of differentially expressed
genes (DEGs) was 1,395 in WT vs. ovate, with 883 up-regulated and 512
down-regulated genes, while the numbers of DEGs gradually decreased with the
transformation of MuMADS1 and MaOFP1 into ovate. “Starch and sucrose
metabolism”constituted the primary metabolic pathway, and the gene numbers in this
pathway were obviously different whenMuMADS1 and MaOFP1were integrated into
ovate. A series of metabolic genes involved in cell wall biosynthesis were
up-regulated in the WT vs. ovate, which probably resulted in the firmer texture and
lower sugar contents in the ovate fruit.These results demonstrate that MUMADS1 and
MaOFP1 are co-regulators of fruit quality, facilitating the dissection of the molecular
mechanisms underlying fruit quality formation.
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