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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 (GAj3) 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.
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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@qq.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 i Jinhong, the associate director of DTARI, the major is coffee resource
breeding, born in 1969.
Tel: +86 13988237712
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PR T O e

E-mail: kaboly@163.com.,

WE: LHIY AT 2= mawnE 5 8 X 3 g AT AR = A 40 #r, I
Kb 57 AN L HERE G HEAT AR ST FE BRI R4 BT HLE, R FH R O L S 1 B TR R P
2 G5B Z2 BvF o I e 45 Wi = 56 DX f - 3B HE R, D mimmeERL 22 AR, AR 2E
FERRE—E M ER A . DE5 R Y =Rk 3R X 3% pH. AL B, &
B B AN R U RSP A S BN 5.5 29.96g/kg 151.2mg/kgs 27.13mg/kg.
125.83mg/kg 1 339.40mg/kg: W VAN 2= B WNAHE 3256k X (1) LS B S IRt L35
SEIRMRIE, AP A, FMERTE, WA, WA A, S,
TIEALE AL s IR IR AR A AR B A % pHL AR A R
APV T ARG . (458 ] B nE 3 3 X 0 IR s A e
DURAIVE: — MRSy, e )y s ik — k.

BAHIER(1989-), WHFEsE>] ba, WiLWFFeAs, E BN SunmE 8 Rt T LA
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E-mail: wzxrri@163.com
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BIC VPSR 5, 25 G RRIRGUAG A AR SR, SEIL T Ml s B XSk REED e, 45
BT T R B XGRS R R R R, E AR

1. BEAAEMREIE A, WEASEMMR RS, W T o SRR
MBI LA F BT T AR RS R GBI A (1 7T FEvE AR e
P CHAEARIE R 80% LA FD, Mk 1 bR b BRI IE S X A,
SRS SRR AR AE K HE R (10~16 #8) ~PIBRIL RN 9.92 Wik 2 bil-4E,
[ I 2 B AR 2R AE B AR AR BRI AT 9 S A5 21 2

2. FIAZIEKE 5 PR g ke g, SamE MR, W TIX
3ol RURE (AR I PR S 43 R AN 8 S s 325, R4 1 1 B S AR RO T AR (A 7328
FEIE>95%) Kkt GRZE<1E) M AMEE, OlhERASHEEE TR
MBI R Y T 78 B IR ARG E VPN T 5 AR AR T RE, #5351
WP B AR RIS ARG AE, B AR MRSV R AR FE It o ¥ 7 B AR R e
JEZS R 3270 JiMi. MRS AR ARBIC IIRESR K, EXIEEK 171~180 Jimti.

3. WA ARG A IR ARG AR BAR AL 3 K07, SHLARARRIT
W FE 23 IA) b p sl J5 4 R B X 4k, B IR) by AN R BR RN Ay, SCdr b vk
TABSRGAESY EMREY R, REESTRRE.

BUHARRI FUNE SR, EETHEASERIR, REESRKRGESF
I N FB A 5 R A SR BRI AR , R B T Rp 48 8 A B SR AR 2 A 3
HEZN T R ARG ML I T HRp 2 K e

RERE, 5, WA, 1970 4 6 A4, W, BIFTTR, B4R, DR E He
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AL 2E BRI FC T AR AR R A SR AR, BUTRS A ST R ERIEL, 4
AR AE ALK, AR R A M HGHF T E DR 22 W S 363t v K o [ R R SRAG IR P L AR A R
G el A= 2 B ST R 51, v L S AR DU ATE TR B B R 0 o RV R T B v i N AR (B%
IO B BRI G A KA AR A R G oW 7 T A LASR 8 = e R H f, 4%
EXR. &, WEEBWIE 20 KT, KELL 110 5, HREE 3 3. #0638, KE
FBRER 3 T, Bl ELEAEEERL S T,
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FEtt’, BER, WEE, NRH, 5TE
(RUHMEIRERMAYF ESREFFEANAELLZRE, | RE R LB F R R,
S~ N, 510640)

Email: rbkuangl5@163.com

2. FHE (Musa) REEZEMIET LR, AREFE KR TEFEASD
i) R0, L v B 3 S ) i D R D TR 0 ) SR G T, 10 B AT R U I
0% R EEDUEY i, BAEEU R F P A AR RS R R . BRIk, PUAh
TR R R A B AR 7 R s R A 1) i) R R R
R K 2 B MEREYEAN B 00E 2, M DU 2858 B Rk s B 1& BT 3R E AR
AU DRI 25 L P, A 5 BE R 43 it P = B 2 3 I AR 240 A S B o >R o AR
Bt 7 CAAH B AR g R, R 32 R 2 B < 5 G R ) R e 4 R R A
Bl @I 60Co-y ST imaTAR, & HIALERG RV ZHEEMRR. (D
IS R AL P, DA T PG R SR R BB A A, o S IR A,
FENT T R R RN AR IR R, (2) DL ELPUAE (AAA) S R 2 4 i
# (ECS) AMEL, AT v SHE(60Co)FaHT AL B . 45 S 75 AR AL HR S (A4 BHERAR
B IR RS %, )5 AR SEERIG L) 2.5 JIRRMEEIL A MR . (3D 5 PN I T 2
i1 o GG HE R SR FH A AR UMK B VAT A BE B ) BRIAR 2500 4 5 AR BRI 3, 4R
JEE R TR IR AT EE IR ANGRE, LR 1300 RERAEEIM, VP HE A —
MR . (4) K H [ 1 SRAFHUR AR . o — R R R A A T RE Tk )
T 250 R R DX IR b, 20 2 AFIESEANEE, MR AT IS REAR 1 L5 A MR
SEM AR 11 #k. (5) BCEIRT /AU R IR EF AT HBE IR, SR &bk
JEAR, B R TS 09 E DX K R [ BEAT 25 5 IR SR VP4, LA IR P 8 Sxy
B, RIE DR RS RPN, TiIE 3RS 25 & MR R IR 2 M Be/m s i &R
Vit 211, 213, ZJA, 716, ZI8. (6) fhik. HiRAURFh. iR ZI6 A
ZJA W AT R RIS, R REA, R 17 Xk AT iAo,
LR VPN J5 BEAT B o o8 SR Ve HES .

]

JREGA, 1978-09, RIWFTTGL, R H SRS
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ZEAMMES EE I N REE

E% %', VMPPVARZEA?, 44 ', M.CSILVA?, 3% ', sty !, A4
'TE A EERH R LR TR A
*Centro de Investigagdo das Ferrugens do Cafeeiro-Instituto Superior de
Agronomia-Universidade de Lisboa

2 OWTTCH A Y B 2w R T AR BN SR A, D B 17 K Pt
B B R R YE; [77:] F 2011~2015 ERI7E = 510 WK E . BEFHIX,
L1248 (AT WP A EREEMIEEEE AR AE 51 4, KT S R i 720t
19 AN A EAINEEAS 1, WA A2 AR SOW RS L4 R]) &2t 9 4
AR, rAIA 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 (v2,5,8). 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 RMLHE/NFH, HMEAFEAR 54.91%, XXX, XXXVII,
VIIL. XLI 4351 5 EREE 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)
B0 1.96%, VI SAF/NFhEr £ P S.288. XXXVIL 5 A BN 5 3 ffilhy
CatimorT5175 HAt AR H /NP 27 £ S804 Catimor7963; [ 4514 IXXXIIL XXXIV.
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) 38 /M F= A, A 5 F E AR AL FR Catimor7963 %7K 1 Hi4h
Y, brEE = VMRS AR ES A R A 1A SR, N RS R D A e R
M

H%E, 1982 44 A A, BIRFF R, FENEWHEETE R EF T/E.
HLiE: 13529520059
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AR B R EEINEE KL SR R
TEAAFARE RV FFHR, =@AHE 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 PP AN il AR R e £l — 5 3
TR, RIS R iz AR F/7, B mrEE, 2 A 313 AT,
B 7 AVIRE: RS, RISk, JERCNIRD , #HIRE 360g, &
K 73%; RELEFRRSEE, 45 4mg/100g, £ 23.4 mg/100g, % 38.2 mg/100g,
B4 1.96 mg/100g, % 297 mg/100g, 4E4% C 13.3mg/100g, HH T HE 1.74%,
SWE 1.76%, FLARNT 4.99%, HHET4E 3.21%. AWFFENA G IT M AL & IE PN G
B ERARYE, XA LD — 5 AT R R S

A AL LI — AR AT A

X (1982—), “z, i, BhEEEFFT L, 97 M NsE E .

24



A EFRBFREXT BN E R T & FR AN S

IEE, Fh, KAE, XNFEHK, #HEE, NRF, =6, KR, FH, HE,
54
(ZEAAARERYMEFA &I 661300)
E-mail: 394011435@qq.com.

WE R E A FVREE R R R IR AL B R R (OC) FhF, TEVDIR
EREFRE 50 RJg, StRragkE. thm. ST, SRR AR
B WinRHIZO SR RIESHAT M. S5HREW: (1) S RFEKREFRERL
MG, JAR. ke LY e TR, FESEEZER, Pl 300mg/L HIif
KRB M e, vk BRI & . (2 ARIREAIEE, R, RKH
CEFIRMAFASS R T X IR MR B RIRBER 300mg/L B, R ARKFEEARIAME,
FR AR R T EARIA BIEAR o 100 B 2 7R B 3R FE S N 1) — 5T I8 {H (300mg/L) K,
IR R ALK, RERRB A K, B IEEE, XBEHERER
m, AMHR R R AK, RERRMARAERK. 3 NEREGH)S, H
R (L>4.0mm) KT3I, gl (0<L<=2.0mm) 74 300mg/L AL fFIHg /)N
TR, HAMFEAK TR PL S00mg/L AbFE &7y 1 I 7R 5 2 b R SR )
FHAR K AR AR AT (2 kA= KRR

KB BNIER JREER: MrEik: MRS WinRHIZO

PN FE(1986~), 5, AL 0, WA TN A ERE .
It R g 15287317402
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e
(ZHBLARTRLUBFHRT 2@ D 661300)
E-mail: 394011435@qq.com

E DR, IREGER (BEE: JerR=4:1D. EEEMHEN. a5ty
Jit, LD S R AT E SRR RS o I E AN A 4l v AR B
WA BT, L il SR 2 . 45 R R : IR S 2 B & R4
FEM P8, WA SES AR SR BRERAA BRI, X A A BE T 4
R7d AAWEERIE, 55 35 RIF, ARG AERKRI R H TR A 5 o>l
> EAEMEN; RABBGEIERE T, B 7d 5, &3 TR
HBRPEEL RS HAR—EHA TR, £21d 5, E54EMREFIERRKE. &£
g AR PRER K, SRR R T W 35 R, MRAES
BAEKRE, REEWEN>-REGEF-I-Z0E L. RUES TSGR T
s SRILRTCE A, AT N

KR - AELIE RAREK BB BEE4EWEN; WinRHIZO

FVEE(1986.11), 53, WEFRSES A, WA RN TEA FERHE .
It R g 15287317402
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A O3B X K BHAEKT F R BARKUR 74

ML EE RGR, SR8, B, TR, H¥e, BrE, IEE, B8R
(ZEEAFARF RV FFHR, =8AHE 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
FEJURIASFAERE, 7 8-9 A4 H B RVEAE Ja Pl b, 2248 2 A /e s Bl
M6, 3 Ao Db VR OB BoE R R . RE >R AU it >
LEM; R OHEFEARRITHIRIZEIE 2, AR ZX 3 BT AR RCR i 4L
Ny BSHIRRAAERITS, R AUTIRENS IE W8T o AGE FOR 0 K BH REAT % th %
ARMHES R ALASE -

RBEIA: RKFHRER RIS Fd, FSE; e

F¥E, 1992 4 11 A, B> 0, EZANFHY R e 7T,
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PO Fp R E 57X & R R Y A B BT /e TR 5T

X\, mgEED, Teegb, 2, 22480, ARED, kB, Hu",
wEr, e, KER"
A ZHALFARFRYHMFHRT =@M HE 661300)
E-mail:368428262@qq.com

FEE: e 42% Mk P B BT 25%0 0 PR K TR IR LI 2008 5 - 1 e e R
VAR 48% 4% HH - e T i o 70 5 DY Aoy 1 S G R R TR R A A B (4
WSk KDL « B B K S0 I £ IR 800 ) 1EAT B AT B va S R e, 45 SRR 25%
HEE A Pk ] P 22 3ok 0k B VR = I R 2 R I A A, DU Z e 15 RPN
50.76%~68.07%; FL U 42% I M- 11 T S s 10 48% 4 H - I8 TR i 2203 77 Al
20%0 5 - P S 7R 5 A5 M AR B0 22, AN AT

B EHAEMTER, AW BIaRCR

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

Banana Leaf Spot Disease

LIU Xueminl),YANG Shaoqiongl),WANG Xiaoyanl),LI Qinl), LI Zongkail),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 i
[ Cordanamusae(Zimmerman) von Hohnel JF1%5 4097 [ Deightoniellatorulosa(Sydow)
Ellis=Helminthosporiumtorulosum(Sydow) Ashby ] 2% ™, H b DU % 0k R e 5
RN o A AR B A] S AR AL, 3G O Ao S E AR, S BUE R
R, WHMRLRKE, MENEEEN, SEFELR™E, ABCKIERHRETEZ
— A S AR TR AR I B AT B0 B 30% ~ 50%, 9 VA 0 1A A AR
FERARI 14 oA . T AT MR IR E AR AR R B 1R R A
SR, AR R BN RSR AP N E O BRI DT St b T R e
AL IR PR L AR ORTRE A ACRER A SRR IR AZE B R A AR
PO AR W24 5 BRDL LA T R = e R T I E B B B e 2
RS R IAE (61.7%) BIBTARCRIE T A (59.7%), (H 3447 &
FMEE R eI S KA I AR Dia & AR B b BRI R RCR
ML 2 1 12O SR A FE BRI R BRI B U A R I B (1 (RIS S 1 24 71
WFRIATHIG, HEASRRE . dm e M i 7R R 25 AR AR Al e+
Pl ARG MBI VA BOR LT BRI G R Bva ROR ,  DIAUERER R+
TR R B o RN T AR 3 W 24 7 O P - T AT A
T PR R 798 ROR RO T BRI 25 R BTV ROR DA I+68: B IS 7 R o . B
Rt A — AR 25, i SRR o AR 2= AR i 251k, SRR REC AL R B R R
YERIALHI AR, AN RESR v 2% 1 770 B0 A FHROR T HL BB SE A% B 7 A 438 P AR R
TSR, B AR R R IR . B R T A A A S — BN TR P [ VA A
FEIEBEE 1 RS 277 o BE I B 1) R0 52 AR 2 AR s 7, s R s R 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 MRS TE
1.1 K}
111 a5
DU B BRI 20 TR s 42% M- T TR B 7T R & 31.5%, F B
EEE 10.5%) LIRS A BR A s 25%th PRI & s ALt CA 20897

SE18%, MEREAE SR 30%) HEMTTARARHAIRA A
HEg R I CEPVER A, RS & E 5%) = eldRsLk

S
o
%«
=
5

WS R MU B (ThEERRAr N R R R e = 50D
1.1.2 il 88 it ol 5 57 PR BG

IR AL T 22 B 48 20 3y AV R0 SR BT A N, k0 h - 3y 1 -
HERE, EIIREE,  HEEAM R SRS AR o B L G RO R
FOHT A FERE R AW 157 RIS R BT R 10 7 R e A, R
A 110 %, EHERE 2016 £ 4 H 18 H, Ml EATHFENERAEK T
W, UM —8, HENKAERE.

1.2 777
12,1 Bt %

Z 8 T 8] 25 280 BEHE ] (GB/T 17980.95 — 2004), 454 DU Ah 24551 i FH () % L
TZGR v B AR (W3R 2. R 3. R 4, LUHEACHKTE, Ll 5 AMdH,
3 RES, 15 ANNX, BENLXHAS . AR b AR 24 B H I 6T 25 751
A JURAITIERR — S, WREE A2 750 £ 3000 f5AT 0.3%.

122 JiZ777%

IR A 17 BT S r B e 55 SR b AT I T 55 i 24, DASS SO &

FrIERIECNBE, MiZi)a 6h WATIBFER, RIMLAARAEEWIZ) 1 k. 3 1 Kl

30



ZyialJy 2016 4 8 H 29 H, USRS 15d Wijti25) 1 7k, Lz 4 k.
123 WEIE

TR RTFIEE 4 Y fa 15 RIATE RGN, BN XELEA 30
B, TS 5 R IWSRIHE A A B & GO, % T A e (R D
AR ERBIR BT IA OR, 05 ) SPSS HE 7 Mk At 1047 7 22 0 #7 6

R 1A SbRE

0 Lk

1 RPEEA G S AR 5% BT
3 AP G B AR 6%~ 15%
5 JRIPREAR G S A 16%~25%
7 JRBEEAR R EAR 26%~50%
9 WBEMEAR AR 50% AL

TR TR E=2 (3 o PR 2200 D) / (&2 M Hodi 1 e 4 AR
RAUH) <100
BIaRCR (%) = BRI 1R LA BRI TR0 /0 R 155 18 £0<100%

2.8 5000
2.1 AR A BRI BE 1815 303 1

FREBG KPR RIS TR G 2): VMR EAENAFERG KN L,
TATETREON CK —HE 2B LR, RE 20%M 5 MR SE — IRt 2 )5 15 KRR
I FE AU T CK, 534 =Pl B 7t 24 J5 O I 4R Ak T CK. AU it 24 J5 i 46 1
K X UM B RN B AR G KPR 3 — 2 PR BOR, HRT G2 )5, HBR R
RAASRARLT , 42% M- 71 TS B ROCR B AT, BB R AL E) 12.73%, 11 48%4< H - I
AR 2 R 4.91% B30 (REE U IRIEZG 5, 42% M- 15 1 17 R ILt P P T T (1) B3 24 D)y
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Rk ) 60.78%1 63.33%, M Ao E LR, ([EIINEZEI T 48%7K F - W T ik I
20% 5 - PRI, B ZE RS 20% 05 - TR, BB U 12.12%. B DUF3% B 77
E VY it 24 5 15 16 75 A AR S0 Y RCR IR 25% Ptk 1 5K T4 18 >42% 6 e - 7 1 5 >48% 2K
FH - 5 TR i >20%0 0 5 - I P B

2 DUFR IR TR TR VA A BEAR 2 A LT FH TRk 6 45 2R

Jit FRMEZ R B2 U A B3RS 4SS
M ZET 15d 15d 15d 15d
AbFE N — — — —
% WieE W 55 %% I 55 %% 575 %% 575 %%
- RE I3 ta
4 & (%) & (%) (%) (%)
42% X%, 100 11.4 12.1
‘ 1.77 2.17 29.07Aa 6.58 12.73Aa 45.25Aa 60.78Aa
M-EEES 0 2 2
25%MEIE 100 10.6 11.3
2.01 2.77 9.62Bb  6.95 7.85Bb 48.79Aa 63.33Aa
ik TR Fis 0 9 3
20%% 100 19.2 27.1
o 1.91 3.50 -14.54 6.90 8.45Bb 7.83Cc 12.12Cc
G- e meEE 0 4 5
48% 7K 100 12.7 18.0
1.98 297 3.01Cc 7.17 4.91Cc 38.87Bb 41.76Bb
FH-BEEERE 0 6 0
e 20.8
CK 203 3.06 —— 754 —— S— 309 9 ——
7K 8

e SRR S FEERIRAE 0.01 /KRR R E, ARVNG FEERIRTE 0.05 K125

"
e

2.2 NIRRT A BE AR S0 K 5 2053 A
TR B BRSO IR 45 BB (R 3): WUMREFIEN A AFERKLON F, Hwthda
HALA CK —#F R B LTRSS, (AR 20% 15 - IR EBETE 55 — i 25 J5 15 REIH 1S
TR T CK A, 48% 4 W - B R L E 38 — U2 J5 15 RRILH ISR E0m T CK 11E L,
A R S R R 24 5 R S TR MR T CR. B4R 20%075 15 TRIBIE AT 48% 2 P - 185 [ i £F
H— U2 e A E R, AR IR Z )5, 20%M 5 MR A 18.34% 15 4K,
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1M 48% 4% - 1% B il BE /2 TA 2] 1 43.08% IR &% 20 WU YKt 245 i 2.5 %0 bk PR Pk o T 11 977 205 e 2
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Ji5 - A A 0 3 9 8
48% 7 100 43.08A  16.7 23.5
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A

2.3 AR BRSO 15 205 T

St 24 5 B FE IR SOR R B (45 R (R 4« PR REAERTREFERLOR £, Hw
TEHREON CK — R0 2 LA L TH A %5, 8 DU 3% 11 77 B 97 76 2R ILALE BT = it 24 Jo R AR AN
FEAREF, = IR R b 19 48% A I - B PR liE , (£ 28 — i 2 )5 iR B 1 36.71% B iR
ROR, 25%ME R B ES IR 2, BRON 35.39%. T2 DU VKA 24 s, 25 %0t Me ok B 16 97 R0
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I, 9 50.76%, U 42%ME- FHE, N 41.43%, 20%5 15 2B T 48% 2 FH - 1% 14 fig
HIBHFE 25, 9N 36.25% 1 30.31%. B DU Ff 3 B8 70028 DU Vit 24 Jim 195 76 75 5 K 80093 1 RR
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1.50 2.95 7.71 15.4Bb 31.83Aa 41.43Bb
M- T 0 bc 0 5
25%MEME 100 23.03AB 12.1 11.7
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e B =P AE RS ZRERIRTE 0.01 /K PEREZE, ANE/NGFRERRTE 0.05 /K FER
F

3. BRI

A3 3t 2 R 0% 2 B VAT D M [X 5 A % KBRS (1) R A LR 75 E et
X o B AT B X B R IR GO R AR S I Z RT3 T H RS KT |
FERLBORREREZEEEE M. BN R WERRW. & EEKS
TR BRI R TR REEINOK, AR s TR LB e, 8~11
HONA R BE SO e e, 11 H DUSBEE IR Z I RRAR. BRI, &4
B 97 15 T4 [E1 v 021 S R S A M A B B UK B TR 3R, R BRI B (1)
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I 1o W ST B T 3% 1R R B0 9 T

A ISR B v A RE I B A F IR 25700 22 =R BRI, L7 i 0
86%, FHIAT UM AR R A B T 56% 2. Al R 7RI K
—EH, R R E, FERR BRE F BOR R A AR AR
F 1% BT 79158 5 it Sk A PR AL AR A [0 P 2% TR R VR FRC Tt Y, A S RT 4t v R TR SR,
T BB SE IR B A A PR

MAREE IR 25 SRR G, DURP R T & RSB . A R K EUh A
RSSO A — 2 BTA Ve o TEXPUFPR B, 25% M Pk 5 I o i = b
DR I RO Bl 1), o 42% M FT BRI 1T 48% 7K FH - M B IR A 20%0 M5
J5 - R B B — 8 B R (B RONAR N B, AHERAE A . BTLL, DUFR
23R, Yo A B B B VA 2R (A% DL 25 % ML e Tk B 1 A £ S R, (H AN AK
WARXS T 42% M- E BRIE .  RRAR2 As Rk s — M 2 7 AR B 2k, T
TP R AEAIATT G, DL 1000 f5IRAREE, BIRE 15 K5 42% M A BTE S
i 2470052 B it FH o

XA (1981.12), 5, AR, BIPEORTT 6, T ENFERT KRR .
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] O30 X K BRBEKT F B AR RUR 53 4

Mt R, R BT R, KL B LI E R R
(ZEALARERYRFF A, =80 661300 )
E-mail:1245854812@qq.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 B >3 A T > 7 5 > 20
s RO ECEEAIAEL, £ 8-9 0y i BLE IR 5 Pk, 4 2 A/
ATERIEARE, 3 H 4 LURTHIRIZEHIE 2 5 RN Z A BT TARRCR ML),
LA R TET, RAUTVIRENS IEH 81T . AL AKX R AT 4 BRI
HE SR A -

Ryt KFHREARHUT; Fl; M3 HE

MG B, 1992 E 11 A, St BEFsR , WE U0 RO AR B BTG .
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ERHEEESFERTEARERARERSNH

A EEEAG

F@lM ', KIA', A, FER’
1 FERYAFFRGHREFIR, 27 TRV RAFRAE

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
bR IR — R AR, RATT 2012 FAET PSRNV AR AL T WA R AR
T E A — 2k DA B SE R A = il O H AR B BH NGB, JFR T
— R LA TR0 i ROM T A% O AR 7 VAT 78 A

TR IR M FRREBOR, EFEE T2 2 ELW ML, XA
P RMEIR R, HXT AR RN B, 2. B 8. ISP E TR E
T, EEW T H AR XSO A ] 2007-2009 A it AR 15
BRI, HRER. B iR 7509 865 kg/ hay 840 kg/ha 2125 kg/ha. %F
X 4 e Tt S e AR v i e 2R BN D T 1) R, 5 0 S [ ) B A Ul A
Ao e RIS EEAT IR R, 348 T A A GBI JA TR 0 i i o 44 e
J7 MR AR A AR AEFR 2 B L], R T H AR T %, IR AR &
SRR T 40%. 54%F1 39%, SN T A EEEEI I H N B . U IR IR 00 I AR
D153 = T 72% 153%F01 72%.

1 R AL L3 pH FUICA MU & S BRI A 2= A R R R 3R 2
—, 2011 4F X A AHAE R AT LI R I, 62%[BE [ 1458 pH 76 5 LA R . % pH
LI E RS TR e I L A BERNVE L, BN T b S AR S T
IKEFRIGAE TR, 7E 100 pM AL Fpie R B2 FRAK T . 80, SABEm & &,
IS 3 R TR AR 525 I B o R U230 it T R 28 LA P DL 25 PR L 3 b A8 e P4
frers, $RmpH, AV, HMEEN S EMEYE. R B EEa
HUIE AT DA 25 5 i b 3 A ) 2 R, o R S v L b AR TR R T (B
TEREFR o AR S 1E R . ORI E =& TR, ThEe A HUARAL I T 25 32 i & R 10
7 B R R o
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TR HUR faE HER RN EE R . HIRRF A SR, b R R
I, B4 FLRRERE. 7. 10 FR, FERSLDERE, KOnE
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 AL 1 OB 1), Sl T AN RS TR AT TS AR K T & 86
TR BRI G il T R IR AL R BN LG SR ROR A Bt A FH IR 96E
Ve R R LI S TR G A E EEOR . @RI 1 s S
J7 S TAIERR SN R, T T AR LR, N AR R,
ESh A RR 7 A ot Y ORI 2 (] 5 SR AR R R JE

ZERMR, 1958 4F 6 A, ERMR A SR S A E e, RS, EEAFIH
YR SR, ERER BRBER . BB PR BREER K. 2012 H7F
GRTET P S ARAO AR B S R NG, HEAT AR 3B B AN AR 55 0 BT TH BT A
HLTE: 13488675799
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AEmE. LA ANGIREEEHFEL SRS

WMEE, BET (ZEE R EWAFHRTH
E-mail: chunxiayang.student@sina.com
M OE: [E/M] WA LEeg, JERG. =RMNBRT. AR 4 48
F7 1 K I B IR P AR 7 20, 40 S R I E] . D3k BAH IEK Nt
R, R oR et dgs | PRI S . =RMIER S AR S 4 PR IR RITERI AR IR
JER 60 C. 65°Cy 70 C. 75 °C. 80 C. 85 C. 90 CHIHIKH AT RFALHE,
H AR H G B /D BKIZI 8 /N G E R N IbRE, DA SR A0 R 2R fo R A FER B
IRJEFE 4 B IEAE & B BRI KR T, 0 Al BOmPoK B2 B RREL ok
Pt Ja B AR A KR 3 BRI A T 50, &R N
B o @A FNR L ALER T N ORI e | BRI G, SRR T AT
IR SR B R EERFAE, 00T 7R Ab3E 7 AN 4 PR RER TR 22 R
REAFFREPR T IR, RRGE R T AR AL BT (4R 4
ZRAEI R 2 S0 R 2 28 IR B AR A I SN — 35, ¥ A 3K R T e 4 e o
W LU R R 2 3 L R F 2R B AR BRI FE IR S i — BB, 90°CAbsE AR s, BRI
LA 2 0 B AL B IR BE 3 i S B THIE TR, 75°C AL i, = ARmHHE R Gk
AbFRIR FE AR ) S PR FA, 60°C AT i o AN A AR FR 7 2 SR HE R 2F 1 S
AN, G L R PR S ) R O ARV A > T B > KBRS, =
O AE PR 52 1A R 2 P VA K IR > 5y 8B > FARA A, AR TR 2R
JEN BRI > Ve KRV > Ty B, 4 MERAERD T I RCF AR WA RS )
MZERK. ZRMER G ISR FIRERER Bom, BaET 50, EAEKH
SMET 20, SRR LSRR R F AR B AR 100 ZARMHE R SRR 4
R TREGEBBIR, BEKME, G #FE 17 K. 25 K. (4] 90
I L B8 i (R A TR N 90 °C, BRI S04 85 °C, BEIEEN 75 °C, =R
5 PR 5.9 60 °C o B I L i 0 2R R &7 1) A AR AL B 7 R PR B2 FARYA 4,
OB PR ORI 5 BB, ALK T IR OK S5 RS m e 7K

BRV% .

WEE, 1979.03, fit:, BIBFFCOL, W7 ONIAX I S5HEYE IR, 13578118302
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H,O, AN 5z 4L 38 X TH A= 4R34 1 6 & 5200

/‘i%/\%\él’ é %19 7”%‘ )‘%:17 EWE)EJ 19 —;—%\gﬁ/q\j\‘z

(ZEEALARFERLEMFRR m@AT 661399; Zm@AADERME ZHEHD
661399)

Email: dongxingzhaoll1@126.com

B IR HaO, RFIRIR 7 Ab HH 6 T Mt b 110 o B 4 i 2B K RO
ARSI DA KA (1) ED AT A1 S0 A, AN RIREE R Ha0, 12 FF 24h,
TR R R AT B AL B, 1E 25°C HARJGIRSRIE T, 4RI 563 VDR BEAT 897,
MEALFM TR HR RIS ik, I EeRsiT gt . 4
BoR: AFEAEBN BRI A T 1R RN, 4 mg/L HyOp>Fi 2 4T BE>CK>FF
15 SR AN, JF > 4mg/LHyO,>F i T B Ab FE>CK ;X6 4 vk i i 5
M9 FF H>1mg/LH,0.>4T BE>CK: X4l iR A K M52 mi A, I H>1mg/LH,0>4T
PESCK, SEIGSE R, (FHKREEN Img/L Hy0, 12 F 24h & {3k DAl b1 i
Ko ARG A K R AR BT

BAR (1983~), 55, BHEWHIUOL, F M TTT 1) R .
Tel:13987372184.
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GC-MS ME XM B PAVFE L MR

F B, KEA, BREX, F
(ZBEEAFARFRLMF R, ZHAE, 661300)
Email: lichunhonghe@126.com

WE: HE: O Kk 2 i Ry . iV RE S T A R4
J&, FIASHMOE-FREKH (GC-MS) SURITIE RS /i, WA —1k
AR A AT . GRS H 101 ANk, e T R R =R
RIAEPIFI) 5985, L0 AT RS RI) 91.56% . K40 ik #2545 R il =
LR SO B B OABE (11.92%). 1R (25.29%). MY EEE (21.88%). M
(2.49%) B (2.76%) EXRPm. Hh, SEERENZREER (13.21%). B-
BEEE (15.75%); SEBKIZy-BEEE (3.94%). HAEIR (3.50%). LR
(2.03%). EHEEEE (6.01%) 5-4,6-H 8 —IHEE (4.67%) IE=-1—%t (2.23%)
o Gl R RREE ZEFE R I LS T S 2 o MR S48, R4
R — B KR AR S % .

ZHF (1985~), L, fid:, BHEROFICR, EEH AT B EYE IR AL 7 HT .
Tel:18760729220.
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A [E1R B BRI X HRAR AT A & RS2

KAH, KR, KA, KA

(O ABRLREERHFHRE, BEEMN 363000; 282E THERMA, BETL
365400)
E-mail: yuezhou@163.com

WYL B E TR —, MEMNAEKRERA EEYm. AR
R, SRR 703 (RIS AR e R R ZE S HAT, A SRR AR
KR A RITF T R e/, e ot —F AN [ 94 P55 (O ot B ABUR 7 15 R B 4l
AR W A L VE A R o A 7 H B T AN [ SR FEE 1 NapSeOs ViU 3R
FURh 787 R B A A R AR (RIE A, AT Pk 25 A ) s AR e B R 4K
R

DIAR 8 T EL 7 SRR AR R 2 AR R IR BRI B 28 £ 918-3-3-3"h
AR, A T B A 2 b A AR

PRI RN TR (1 BACR TN 55°CIRZKHIRF 20 min 5, IO
K BEARIR LR 30°C, 4kSRRFH 4 ho FERM S R T B T4 P R BRI 3 77
M, ARG AIIAN 5 mL AR FE NaySeO; ik, BT 28 CIHEA T 1T &
IS . NapSeOs WML 6 MKERLEE: 0. 1. 2. 5. 10, 20 mg/L, BA 0 mg/L
NNTHE, AR 100 BiRh T, 3 IREE . LUK ISR B 2 mm 1N K ZERRE,
RUMECFM TR, TH 7d GRS, B 14d Gt RFR. KPR
PTG HR A A BEBENLIE 10 BRI EAR 2 FRARCRE KB &, R E
T 80 CHLFEHLTZAHE, WIE T .

BT AT IR A G, BT HA PR IE AR FR I, 76 28°C NHAT
fE2F, IR SEBE P Bz (0 Fh 14 A0 T, AR LB, JRON N A5
TR R, FEPm eI, W 1 IR 1/2 Hoagland's B 77K, BFF 3 d 1E
FELRR R LB HE 1 YR NaxSeOs i - Na,SeOs 73524 0. 2. 5. 10+ 20+ 40 mg/L,
L0 mg/L Jyxti, FRAbEE 15 ¥4, 3 RER. BaMN: B (28x1) C,
JEIE 16 h-d™', JEHAERSE 100 pmol-m s~ & Ff 20 d &5, RFALFEFEHLEL 6 HR41H,
KH Handy PEA HPDRCRASGNE M SRR 2OEBN 15580, MERE . 226, b
W MR, R E IO TR A

I BE, R (1 mg/L A2 mg/L) (R4 535 58 e oo 7 i
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SFBMETIHRE =R AR 2 B RBAROR 1 (B A, 25 B AR 1 B 4
b, BRI ZFHERE . WIRE<S mg/L I, X IRZE AR A KA (R, Bl
RIS B G0, o v VA R A U 2 7 R AR A P o BB v AR R TR R DG &
PERETE AL Plaps 2R BEAIR L 1T R 256 TR ROE S, ARy 5 mg/L i, A
BHHREON Plaps IE RGO, 835 i T HAMIR EE AL B . By BE R, b4l i
BRI WIR AN, g PS IR RN A nE TE R . £8 BT, NapSeOs b
BT I BOE R A 2 mg/L, NaySeO; AbFEBAR L i I BO&E R B4 5 mg/L.

KR (1984—), 53, BHEERFAL A, FEMNFEDAI KAV AT . Eiftiht: 488
BEINTE 29X R B IR HAERT. MB%: 363000
BEAHE: 13559694121
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R BJEBL A Logistic FI2HAE 4@ MBI EM

RAA, EHE, MTE, HEE
BERE DT ERFRAN, BE EMN 363000
E-mail: yuezhou@163.com

FHHL (Capsicum annuum L. var. grossum) SCFRRATIERML. #li T8 A2 HBHER R
JEREAE TR R — AN A, HRSTEFREE, B ER. AHIRE, RZA
185, U AESR OO BRI B Rk 4 11 5 B SR 2R g 2 — U W AN 9%
IR 2 7 R T U AR AR KR TR TG 10 S BRI R R P, DRk,
BT T P ) 45 5 2 B ARUOR R R R o TR — T BN 25, R Pise M e AE
PR Fofr e 0 5L (1 B il o AR SC B AR O AR B T B DT B R I AR A R
0TI E SRR L BUEIE I (LTso), RN B SRR A Logistic J7 2
BRI FHAR LI R 47 M, adE— 25 0F ST R A R P 1 B B 98 Sl P 11 i
B IR AR

PR RHI [ A8 S R VPR S TR = K0, SRS R 2480, Fhrok
EARMK R A PR AT o SRIGH U AR T 35— B e, FZEE 1K
Beide, MoK R 3R HK Sy, PR A 3 f5 38 N BB REFAS o, TR IR
i AbEE . ACFRIR I BEE N 12°C. 8°C. 4T, 0C. -4C, HMEETRE
7ANEFAIBEEE: Ohy 1hy 2hy 4h. 8hy 16 hy 24 h, FAH 3 REE . )G
ot EAR 1 om B BALET FLAS BT = BKUIR R Fr s FREX 0.2 g BB BN
50 mlREH, I 20 ml (LB TK, REETES TS 15 min. B
HE RS G SOOI e T T R Sy, BRE N 100°CHlKIB AL EE 15
min, WHEZRENERFNAESRME S, BEHEMNESE (REC).
AR A AR P 7E A [F) G IR 5 B AN [A) R i REC (AL 2 il it 28, Bl & Logistic
EE 7572 Y=K/(1+a-e™), 115 LTs.

I RRN], EARRIERME T, FEE IR TE e, FRH i
REC ZWi e, 78 4b 30 FT 0 2 pea b Theas, 17 I 6] o 2 K % i AR 22 .
FEA AL BRI (8] N, Bl AL B IE FE AOBEAIS, AR REC EZBME N,  HR B
i REC AR fb kiR, RO M 32 (45 5 8™ HE . 8 h LA b REC A&
& R R H)“S”IE, W2 Logistic /7 A2 LTso 23K, 1M1 hy 2 h A4 h &b
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HK) REC 24 M 2k 2337 ETHEs, ANEHHRKITHE LTs. it 8h, 16 h f124h
REER 4> BT, <A B LTso 76 5.77~8.27 2 1], 45 REE MR, %
BRI B . Kk, R S IERL A Logistic 75 F2 AT FH R I s B A1
I EEBCIRE (LTso), FFLABGAE A RTARS A 28 1 % 8 I B 248 bR . AR 3
1ERC A Logistic 7 FE 1T LTso R IR AR HE A 8] B R HX 8~24 h.

KR (1984—), 55, BhEIEL G, FEMNFEDAEIE LAV AY . EiHHhk: 488
BIEMNTZ WX R FEIGEEHRERN . B%: 363000
ARG 13559694121
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BRHIRR ] FRE BRI R A B IR N F S

g % ITn#
| zHRBREAWAKRBARFTELNE, FK: =84 LB TE E Rk EEEEE%60
B AL 6657005
E-mail: 4046485042@qq.com
2 THARBEAWESRRERFTAENG, To: ZHAEETHAMKELEE FB653F
665700;

E-mail: 675222768@qq.com

T2 RIGIRE B — Rl st, Joi i AR, 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%
BUBkIE  BR2 AR H ARG JT . 2140, S5 R R, X R
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
[ B P 8 W) AT AR SR AR I RGP AL 80 . ST R MM i Rt 1 ot
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

Rbgw. PHEE, BB BlnEE

Dom, B, 1988 4 1 A4, mBIEHE B K, BEAZN, FENFRBEIEINT

AR, HLIE: 0876-8348007
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IR X R B 1 T IRAV B REUR

B, ARIE, BRAZ, xFKE
FERE R R F R S AR F AT, EEED 571101

E-mail: shanying@catas.cn

WE. MRvELIER pH<6.5 (MR amR, HuTERYE 135 5 4t Foph i 1 1
[¥) 40%, FEFE L3RI /A J 14 NMEIX, SMTERUE 2.03x10° hm?, Z)54
E B AR 21% (SRS, 2008). FRYE-IRALFGRELIIE, JRE. 403,
T, KA AR LA, T oA TRERG . WAGHTHIIX . BT IS X
B2 BAFIZER A, LI R RIIE R LR 2, PAE i B s
i, e F R AR, 0 b2 e BB R, A R R L 1T BLAE )
KPR GREHEE, 2012). R LERRN MG, AR, A7)
MRK o P gen A RANES AR, BRI oA R R v 5 e B AR 1) o B A 7=
(REITIRSE, 2009),

N T UG IR - SR ER R SRR T IR S R AR, (R A B & kY
(19°45'49" N, 110°07'38" E) JT- & 1 Hif oK FH ) /)N X a6 o 38 370 ey [ 22 ( B
) LB E R R AR R, FORBMRNE £ R E B AT,
TWHACHE . R E AR (100 kg/m)~ HEIAEEF] (200 kg/m7) Al & HAEEFR (400
ke/Ri), BHEEZW, FANRE/NXTEH 40 m®. R RFH, 5L
FHEL, T FH 3 SR A R K B & 5.1~6.5%, FHEHE N 0.13%~0.24%.
T3 pH ELH PALIESR R 0.09~0.16, LIEE VTR 0.44~0.53%, TIEfERZR
P 0.22~0.31; HrpmERE AL ISR, HEENEASENEER
TR AR . T H, i LR B R B v T R EE T, R A
A A e . BRI DGR 11 2 2 o T AL AL 2, HG o 2 4 WK i
BEEPEFR 57 56.4~81.5%, B-1,4-N- P ok 2 B 481 7 0 1 Bl s 1P £ 5 35.5%~48.6%,
TR VEBETRBES 32 5 33.7~44.8%

LR (1990-), o, WEHE ALK, BUR, fid:, #FFse>) 5, F8FR M mIRTG 4
5+ B, Tel: 0898-66969272.
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BRA MR RMAREF IR RIR®

FHR®, BREMK, BEE, NE
(FERF LM FRATFHEA  571339)
EATH: BEHE - FH—RAET (cxy20150020); F A Rk B 18 £ AR AL 4 %
ETW#% 4 (FEH%S: 1630152017008; 1630152017002; 1630152016008)
E-mail: xcjial@163.com

WO R A DU O, BYRBHREE, HEl RS
AR AT i 2 o ASCR A A RS L =S 7%, BLH
PO Rl R BERCRE O G, XA A BRI L R RS
Wy FMFEGPEREHATII L, SRR, BN RIEER N,
FABRIAIAR 5 2R BN 4.35%: B 73 EAAR AP B2 ) i SR 7 6 A0 S i FEEARLK
I S RN 35.61%, XA BARAE BE RN SR A e, HAR R R
N 2.26%; R R REAR TR, 1K 24.20%, AR08 K
N RTEIREL, N 5.94%; FIFFZGEPRR T AR Sl REBUR M B R
H LR, AR RE N 39.99% K 19.91%. ZRa LA EAER,
4 DAFRE i 2 SRS O H AR R R ECUE N R OTT BE R AT, TE I R I
Zer X WAR e PPA A P IRAR O ERLEE L A 2 ) B PR SR
PR R R SRR

KRB s MRMR: UK. B

A Preliminary Report on Economic Traits of Oil Camellia in

Hainan Province
JIA Xiaocheng® CHEN Liangqiu 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

BER, B, 1975 454, BHEEETAC G, A, FENFERGEHEHEY IR I . WS k.
WA E T KIS 496 5 BE4% 571339; Tel: 0898-63330640

49



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
WFFT;  HaE: 18289700193,
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A UIRdEh BT ST RIS S IR R AR L

Rk, WK, A¥E, FEM, TkE, AE”
=B E B R B R A R BT

E-mail : kaboly@163.com

E-mail : zhouhua646@soho.com

THEE: RSCIIR T WM o B R E B R A R 43 B S ORAE R O, B A b A
HEE B AR BE S, 0 FRIE R 5T SRR 0 51k R ORAE SR . BlRRid
oo B, BEMILT., WERE. Saniiin. #E T 18 A E AL A7
P IRE 64000 43, SEIEVEEFRL, MR, T 50 AR HR, ANRIRR 20000
24y kIR 5600 243 KRIFFUT 2000 4. ELPE . W B RRM A B /N Rl
PRI E B E S kP 5 - AR E AR . PEAEIEE R PG, K
R B DARHRRE FOiR % o PR 28 [ S i 4 A il ol o B i, R B
FrfEsE—, RAFECRERZ, 222000 iy, 31 AFk; HxEPE, 3£ 19000 £, 13
AP SRIEMRILTE., wgRE, Dakmiin. e, AR, FHMeLLIE. B
FERR AT AR by Sk TN AR CRAZ I B B R o £, 3k 41 A
Fite o CRAZINHERRR BHRCNRLRE . RIFN800 R fy, FELHRET Z/EA
R AORFERE TR, eI, Wk E R 518 3, S AN, B
[ PR AT 445 1, Horb 46.7% 0951 HEFRT .

WIIEE: H(1965-), L, ALHET AT O, AR EENFEIGEED R SORBE T, o

IR o YR o
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ARE, FBK, K, BERE, Kk, #H8E
(FEHRFERIVAZRATFHAR, B8 L& 571339)

E-mail: yufengyul 7@163.com

T, W72 T 8149 (truck rot disease of coconut) & M1~ AE Keid 2 A THi I Y —
PR B RRVE R LR M . B 2011 R4, WIEIEAE XA, B, 50E,
JITAEMBREE A, KON AL 40 %ULL, SETFRE 5 %. WERY, ET
HIVEMAEIR, B KEHER, s, ZTEE, &EEKRET, AR
HEMRICT- LN 3~4 M, SRIIER™BETK. 8 KA 0 8k
NI FE 73 B BEALL TR R A, AT EROZ U BenE, S8 T3 7 48 e Mo 1)

% tDNA-ITS JFHILEG oM, K 120000 J5 48 2 D9 &7 5 AR A3 2R %5 T [ Thielaviopsis
paradoxa (teleomorph = Ceratocystis paradoxa)]. “E#FRFIEM L5 REM, KR
T R R BOE BN 25 °C, 20~30 CHBE EMEE M, FEfm A R E
Sy B pH Ay 6: FEALEHT 8 FhBRIEAN 7 AR, AL AR A
Y& 09 o B T 22 A KN A

R W7 Z2TRER: WEESE: Rt

RRAE, 2, 1978 F 12 A4, BIFR R, EENFHEDHEDIRTIR . BRHEIE:

0898-63330640
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ARE, AAE, HEE, KRHK, FHK, REHE
CPEAFRLBRFERTARFEERT PO, BF X & 571339

E-mail: yufengyul 7@163.com

FHE: B 2016-2017 X0 A WA B AT TR FH R A, FEXT R I R
FRAEDSHAT T obr. SREKY, EEEEHFMRIWES 13 87, IRIER
(Colletotrichum gloeosporioides Penz). #:¥T7% (Cephaleuros virescens Kunze ).
JEAES (Capnodium, Meliola). ZK B [Pestalotiopsis theae  (Sawada)  Steyaert].

NICFH I EFZE

R R Wk W MERIEE, REDE

£RE, o, 1978 4F 12 A4, RIS, FENFHEYIHEET A,

A HIE: 0898-63330640
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ARE, FBRK, KUK, KIE, BRE, HEX
(FEMFRYMFRBT RIS, BEF XE 571339)

E-mail: yufengyul 7@163.com

WE: M7 T2 (truck rot disease of coconut) A& UL J LA ¥ Fa 5 7 fi 5 A
NEE AR EZ —, SRR IOR =T RIS AR, BEE KEER, m A
ZE, FMETRE, REEKIET. 2%, HEEITRRERER
[Thielaviopsis paradoxa (teleomorph = Ceratocystis paradoxa)]. > F A i K 41
VRS 25 PRI S V223 TN TE 1 9 b 2% TR 7R 200 JiR A Y B 2 2B A L i R
TR A AN HIE FH o 25 R0, SRR 9 i 24 55135 %055 J o AT — e (A AR A
e rpot T 22 AR AR RO SR A 270 D 4 - A A, KON 0.05 pg/mll 1,
TP AL F] 100 %, HAR WK EE i ER AT+ =0k, H01T8 2204 F] 100 %ol fit
BIKREE 79 1 pg/ml A5 pg/ml, S 1 BRAIACARBE B2 O BE IR 2 N 50 pg/ml 1,
HE R WY 100 %, HEEATE R KUK Y 50 pg/ml I, #1EHIE ] 90.00 %,
KRR IR S T T T AT I T T P T ROR B2 o 1 TR T D e £ A A A A
s, K% 51.67 Y%o: 7K HPT-FRMRTET TS0 2 AR R e, 2908
100 %, 82 w1 e k25

R s TSR FRRERER;: AE

£RE, o, 1978 4F 12 A4, R, FENFHEYIHEET A,

A HIE: 0898-63330640
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ARE, FBRK, BRE, Rk, KE, HEX
(FEMFRYMF BT RIS, BE XE 571339)

E-mail: yufengyul 7@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 EARORER SRR, WA 19~34 C,
NRRE 6 RN, Bl B HE A MG WHERIRAE. RIEE 2220
il BT ANE SO ZE TR U A R R, SO 4 5 (BKEET) &5
B, ORI R Ay, RO SRR SO 2 5 (ORI 1) ASCH 3
T (LB, A s AR 1A 78F AN BB HU TRl — A A AE AN R e i B
TN IR BT, B 11~ 15 4F (R B8 A2 F o

R T TR R, WE: A

£RE, o, 1978 4F 12 A4, RIS, FENFHEYIHEET A,

A HIE: 0898-63330640
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#x%", BHE, BEAEK, @F
(FEMFRYMFRBTHL, X&, BH, 571339)
Email: baozhuz@163.com

WE: EENME TR TSR, R AN ERR 3 AR AR S HRF S
O R 4l AT H A B R FL A AR PR ORI o i R WG /N B L )y
B LA RS IR B ) o 45 SRR, Bl i 4R R Y5 % Jo5R) 3 o 0o P
RILH— T DS TE . CEXTAR o H IR E b, R 2 2 R0 £ R R 1 V%
Ve ZE RN, BT ERRER s 0 U TE I v, DU 2 70 PR T NI
N SRR RS SR> PO ER s A SR A L, DO R
O S 225 S5 % 24 ) A0 K AOIR ot P 8 /) 6 o, oL R o T B S o R S
o0 TR TR R ETASR 2 4 P AR A7 905 A R SRR AR P FE RS P FE /el e ) e 55 212
EE35102M0.1586+ 0.1169+ 0.1111F10.1737, 764 %585 i M Lo H A RTHR R, %R
SO o FH G /N (1) 22 A PEAR O BB ZR. > IR > S50 > R, 4518
B[R 2 R ] 75400 P HR 25 S v B R A A

BRI REPIESR R, RO, RO FE RN, R

PRPEER, 1981 42 A4, BhEEORTC O, TZNSAFEY A S ST 7T,

Tel: 13976343185
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BHE", 4%k, HBRK, EHEK
(PEHRFR VLA FBTHARA, X &, #F, 571339)
HXATH: BEAELAH LITXTE (ZDYF2016059); ¥ 4 & AR L HHE
(ZDZX2013008-2)
E-mail: 1cj5783@]126.com

ZL: KRS (B H, R SR TE ERIK 2 804K 1 T K W AE A A
FEE N EWRE, SR Z B OIS RO E . H AR R b
Biia e, HIVE IR T R AR 255k B B R A R S S THT R ) o A 9 ER A 4 I BT
A0y B — PR EME B red-3, SRSEFESRIR EAAAE T, WHAE T SRAB B red-3 T 41 kAl
R4 d RS . BN EINE S REW], B 14 RIERIGKRER /41
TS T red-3 RAT 62% K41 BKAEIE 3 34l dt (1x104 fiI-F/ZT1). 1x108 filF
2T LA KRR ) L 99%MBET- 3R, LT50 4 2.27 K (1x108 fil F/=TH). 45
BRI, AW FUUE B L BRI )y s SR B red-3 BONBURE, IR R SRTE T N
JH T2 AR P AR 0 7 762 A

i SMEH, LORGRE, AMREYE, AEMPiG

EIZE, 1980 R4, RIBEIT G, EEMNFARE RS E RPHaTT.
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BRI A MR A AR RNIEE LIS S

BEE FHR FREMN
(P ERAF R LM F BT BE-XE 571339)
E-mail: zzh5268@163.com

TEE: MR A 2 DA R 2 o ., BME RIS S, Hil R E R
WHFL 3B o WEFT 1 g T A i 5 0 2 S UG 5 A (s Sl AR AN R A K
TR RRON . S5 RER, LL MS RIEARKEIREE, W 6-BA 5.0
mg-L-142,4-D 0.5 mgL-1 ME @ H R LRI, £H M 6-BA 2.0
mg-L-1+NAAO.1 mg-L-1 B4k R B h Gad P i e dk B 72 5, 4]
N 6-BA 15.0 mg-L-1+IBA0.5 mg-L-1 {0 fb 5732y 15d J5, @GR
HEFR R AL, FITAREHNES . £ 6-BA 2.0 mg-L-1+IBA0.5 mg-L-1
W5 TR AR, DAOZR IR BOR MR, 2 I 2 R 1L 2 97%.

R Wk, WOIEA; i

BEVE, 5, 1990 4, BFEsLS B, mit, FEEMFEREHRMEY R IR . WS bk
HEFE BT S KIE 496 5 B4 571339,
Tel: 0898-63330767
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WA, BE ', MK, LucBaudouin®, # g ', RE ', Z# ', K’
1. FERFREMZRAM TR, X&, B®F, 571339
2. FEBER LM FRNATEGBARIT, BH, HEH, 571101
3. B AHEE, FI, 518013
4. FERVEFAERRTLRETQ, KEF%, F-34398, #*E
E-mail: yyang@catas.cn

2. HF(Cocos nucifera L)2 #viy h X 8 Z ) /K RAVIMELL GrEY), #5s
Pistt& . gz &FMEER, (ARBTHFIMRD, BERK, %
L FhOTIEA B AT AR R I 7R, U R R K FhRIdEAR T
ZAE AR R R G PPN A B R TR AR B T N (R R TR
PRI B IR R BR 1 T BB 7 FAmac I« MR I STk A FLAE & ol o 114 oL 55
TAERITFE . ASHIF 5T LA B iR PR 1t ST R M1 A B R AT 5 40

81t 9 /> DNAC170bp-40kb )4 A ST 190 F7 A o i€ 5 3L 3R 15 419.08 Gb
[¥)F14 reads, K-mer 73 #5000 B3 (W EE K 4H K/ 2.42Gb. H SOAPdenovo2
A EAT contig A scaffold HIFEE [ gap filling, HJm3kAKE A 2.20Gb M1
FENHEE T 90.91% M TR FE ALK /N o ST R EL, L T
L e AR LT ST VR FRATTIL TN T 28,039 FR A i gm i LR, Hb 21,087 EEF
HIEA RSP, 15,705 DMIERE S 1,622 Gene Ontology (GO) HhRERHI, ik
PUE T X S B N VA R T 14,411 BRI, JLh AT 282 R Sk 15 1 o
BEAR 53 AT s B R AR (14 43 BT TR K ZTE 46 T 347 A e T B8 A2 1) 43 BT 1)
IS B E BRI GBS 20 #, LRI 621,283 SNP Frid, o 8,402 /4~ SNP
By BLF 2,303 scaffolds b, I IXEehric, FRATBIHAGEE 7 HF7 1) 16 24
PRI Gt A ff) SNP FRic (404 . BRI % . GC FriE LRI Rp AT T 4%
B, e FRCRE R 2 AT, FRATTEAY TR ARAIRB AL 9 Sl A Ytk 7E
XELYFP I AGE AR T, I T — IR R BRI T 18 4%, il R
TR B PR ) 73 238 1 T IRAE ORI T AR ) 16 Sk tiik . RATIESS &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 5ARic (T A b b7 2K
SRR A RIS 2Rtk 97 (1 e B AR iR IS 1k &,
et 5l B B A AR IR
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SEEBRARERE N TE TR, BN &% R R

IREAY, KB, B, 4w, ARY
(1. ZHALFAHRFRLBFRATT =FHAE 661309;
QEEARTEMREFHR ZEEE 666100;
BEHEEENERELBFFARTE =W 678600)
EE&TH: RUIHHREREERERNSHETE (16RZBC-06-02) ,z= 8 & IR KL =k
HAKREE LT (2017KITX008-05)
E-mail: wangshm1881@163.com

FAEL: AR T M T 208 U B i AR AR, AR A AR A 2
AR B F AR RN G F B IR AL, I sE R AR AR G 4 R SO
o R ZS IR AR B, T AR B MOt B TN P TAF AR ., B X
JUHER 2 B A AR5 d 3 M 0 AR BUIRBEAT T 20, 3R 15 Ja B R X

R B, HIRE, WNEE, o

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.

AR 97 H o M T A0 B B ¥R AR RO LA, 28 2B A e s e s
B IRPAT AT, 2By 1 fE R Ve U e 5 i S A (ORI . A T
1904 S5 MIGIRT, R FRIE B 51 R R X, 24 CF 100 241078,
£ 2015 FFIEMAE R CIAF 834.2 5w, H7HARA 367.7 JiH, EETE™
Hik 38.8 JiM, FHEZ 100 1470, = FA ARG SR X R b 2 sk
X, AF QIR SFENFEFE AR R, T2 MR IRE R4S F 2R
RENARA, RIS SRR &b U A RS, A 2 A8 (R /NS A 85
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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
A 2 P R B — AR 1] 22 R PRI R, e ARG « WA S T IR
TR P A-BREAF AR AR E 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. 25 T 48 PR IR 3 2 ER 3 M 00 2 LR
L1 RSB 2 F00 i 41

73 P B DX AR S B R AR SR 11 o T A AR AT T 24, RPN
FAT o 1959 SFERRIBH AR AR IR & O AETAT, BEJR KIIARAT, =rtik
X 1962 ELICRARAE R AN LAl 60 SRARAR, AR SR RGR AR o5 T 751
AT TREFC, AR EIFIR R IFREAT T B0 TER S Biva TAER. 2Rl A i
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
MRS, B RIFPCRY, S 2 FENIRE, arREBEL T —BENE
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
14N GO /INEL RS B R0 /N2, DASRCARGS 2, 25 A2 7 BA R [R] I e Sz 405 /N AL
M EBIN S A SRR, TR EANE, A —FI—%, REINESE
O AL, B SL e NIE I DUE R R AEAR S R AT 39T, 2% A2 7 A
MRIEA RIS L it 2R 5 S B AT ACRAE RO S T IR s, T SEAT
=R IRV 8 BRI, (et 7 AR FOpi B ia TARMRI I RE, %4
S RIAE 7 N LA B T AR IR A 98 T T4 B S G MRV 5
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1.2 BRI s L 5 DN T A R A5 T

H 2010 AR, TERFEERERGTT, TELM R T I AAER 2F 2 1
WM SPHEIESZ R/ R, FERXEN T 42 ANEE NS . 2013—2015 4, £
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, ERFE 28 ANEE R FIH 7 RE i
SR T 72 AN IR, SIS T Y BORER . S e SO s
LWL, 7E— 8 XBOEESL T 59 GARIRI A Z S MM, ARG
IR R BORE, R, s ah & A6 P BT F AT R L T AR R 7 T R
1180 A, WAMIHARIAR T 263 J3wT, ML 7R RUE IS BivE TIE QQ
B, BrfoC DUt . W R ST A VIR, IR T VAE HE, KRS
PEANRAT WM TEAS S, S F8 S A P s (BB AR, WRBTERL T <A A&
R Ry o AR — ] 5 M 0 Ay S AR B PR RGBE IR P  H  TR A 2R
1.3 B B A K

R PR ST 5635 2 i 4 RGO s e M I T R, = Lo U R 3 o e
T NI A AN R E S B AR . % RO RS B R T RRE R
NG, ARAE T 5 Aol o 3 0 R T FTAR A AR 7 S R L X AR
U NS I T L SO A A S ) A R . R AT IR R A
BRI RFIF RGBS, 2 VFENS T, 2ROV T —3XA
A W IE AR, REART 52 IR T A (I AR AT, 448 e 4 e B
A 2360 A
1.4 1 AR A W 58 25

R & = K TR, RGBS HU I I T AR R Tl M. RH
e, MR A R 2 T s DU &5 R 0 T S AT 2 AR N A 19
TAEE. ATHIFREUSK, &R AR N GO WInsE s & Fop R ET 7,
FESCAEA g T AN S AL, 78 AR 7 S B A S ORI 56 3
VLI T R 6 2 B SEBR IARURAR s o W DT 5 8 o s s 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
L5 MR R D e, B

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 T2, AARESSVE SERINL, JFEAL T 5 2N &5 A, — i — 4L,
JRIZINTE S ORI I B sl e, 2% A IRl g 7 2ol s 21, bl
DARk T VAN 517360 5 BT M R K AR, AU 2% 0 A IR 1 A, K
4R W, R OR U A I S MERA . SRR R
2 AFAE i)
2.1 LIAHA L, TAETFEANH

M I LA St 8 3% A AL R R T 25 R AR R U I U AT R
TN ER. HAT, WlTE TR 2k Bl g I BR AT IR [ T LA s 2
WS = 8 W BUE TR 38 SCRE T RS, SO RS0y . S3RIEATE
FEAI AN AL, WA AR W OIS BI4E IE BB e, MlVE IS A 240 e,
B o5 THT I AN BETH A 25 B AR g o T M U 0 AR 75 2o B M0 TR N 5
TR, TAERREAR, 7 RERKEEEXAZEMA AN EESE
Il A
2.2 MMM ES AR 4r, BEm AT, WA 7B I TR 2

F AT LA 72 AN I A K A A AR b T I 210 B < SERF T S S ) M
ok s B MO R AE 25 T A T BCR T BT 4 SCRF I A A I e P ST 4
A i 1 BB I3 AL 7 Ay R A B o0 B b s 7 ot T X o 2 R ARG
S THIRR ) 30% 26 A7 o M 00 X 268 328 328 /N BE i8S A2 2 i 4 L R el AR PR 2 M
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RSB SS, MR EARN R EEZ, H AT AT e b Sk A 5ok
EAC, EARBREZE, UM REBRIK. FR, HEZMHRA RSO,
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GUECHTAR, PEE RSN 7RI TARR TR o B A R B IR N SR HMELE Bk I [R]
N R TV IEROR . BORZORE S W T 58, TR DB SRR i
O 9 AR B T A S S R JRI T
2.4 M FBUES, IWMMERE R, B R

ARG I 1 T R 0 5000 SR AR AT R AN T T BRSO 2 (7 AT
PRI I B RTRAR, SRAEMERE R, TR A BIIIRE fh AR T E R, ARk
Zo RS, HTEWAR, HZ M a1 5% AR 05 A o M 790 AT
TR, AR BRI R BERAEER, i R HE RN NIRZEROR, L.
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2.5 BRI M RRERAIRE , RGBS I e 35 TR R AR A

2 PRGNS FRBARIR IS, R80T . BRI K 77 B AR A IR 77
PETGIAARAEA G, TR A E, ZRE R RLOR T B I ARAEAR B0 U B
A LAEAR RN B IETE ST, SRR o 5 1 7™ o fes T P SR R P A M U T A
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B JEROR, R RATBTAE, O AR IR T K3 R I SR AN B R B L%
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3 INA TN, FTHE M EE, TR
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TR AR REBER, R ERZ, AR BT
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CsCOL1B AHA: B ey 11 BR 2R 3] — i o FRIZRIE 70 Mk B, MICOL1A A1 MiCOL1B
BHETET RARA LR BRIEL, HRIKPAFEER, MICOLLIA TEM hRIAE
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 HIFRIAK i 8.25 fif. LA 45 ui8,
MiCOL1A 1 MiCOL1B &[] 5 b A 5%, (H YA R DA 1 i 48 452 2U AT Re A7 AE 22
o
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KFFIE, 19924E8 F), WHotA:, MR EE DR R 0T .
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FREFEER CBR(EMS) 5B — ZER(DES) BT H R E MR ARF R
FHHUAR

(PERVBFIRHREFTET, #E, K2 410205

E-mail:376582547(@qq.com

.

HEEFMH S MR —, TR, SR, w1k,
VA PARSE . FEULSRAE T, ROEEANSRE S mE . ZRE IR R
AR E SHET . T H RS AR B R R e B R AR I E B, i N LA
A GRAR, AT AR I AR A H A IR R VIR I AR, SR T ARS8 B M e A
RIE AL, MREFhBERE . A SCAREA — T o W A3 it T 9 T R i Ay
HEabRl, BN T H G HLNE S . ML R AR ARE R,
W77 EMS. DES ACEERCVEANAGMA . SHE52F, TR ZE X HabaE . A K 1i%
TRR . WFARERY:

1. HEEEGALRES. 8. SRR . e K 2ER A A=
PRI 25 B -

(1) HiEEmALN RS SRR MR NAEN: MS+2,4-D3.0mg/L I, s
BN 1508 92.8%, AHUTFIN 91%, KA RL, @MLK, Bk
f, iR,

(2) H HERE T B IR L R R AL A& N MS+6-BA3.0mg/L+NAA0.5mg/L+KT0.4mg/L
i, ZEMA KA RLT.

GH B A& W B O F E K W = #H H K
1/2MS+NAAO.5mg/L+IBA0.3mg/L+PP3330.5mg/L I % A AR B B e i, H e AR &R
AL 100%, ~FIMRE 13.7, PR 158 2.53cm, AN 2.47cm.
(AR5 IR P S B SR 5 2 M BUBAL I BL R, ™A B AR K,
HESSFEIET. FLARK R PVP, VC, AC =/MBERIBRIELIERE,
RIGEKH 0.5g/L 11 AC e AR L

2. EMS ACBE0 @A, HIEF . B ZE AR 45 R
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() EAIHL IR BEE EMS W IN 8] 2 KA vk B2 R 38 nmi 3 hn, &t 28
S04k 2 2 NI BEAE EMS 1216 I [] 14 S8 KRR A FE 1R 38 I i B A1

(2)%4 EMS WHJ5, #w T H G AL RE A BRI E K EHAN 0.1%
AbFE 2h. 22 DES AbERSE, i 7 H R S A SRS A I AR IR B I (R H AR
0.1%A4bFH 3h, B FR3E N MS+2,4-D3.0mg/L I}, & A GH AR e, KHm
if.

(3)4 EMS AbHl5, g 1 HIEAES ol & R AR E LN T 2HG 09 1.0%40
¥ 5h. 4 DES Ab3J5, e 1 H RS 2 il & 5 AR R BE N R 260 0.8%
AEFR 3ho FEAREFRFE N MS+6-BA3.0mg/L+NAAOQ.5mg/L+KT0.4mg/L .

(4) &k EMS RS, #fE 1 H RE HE ) 25 20 (1 0l & 15 IR FE N TR 4 &R
3.0% AbFE Sh. 43t DES HAAE S, #isE 7 H M H A ZE MBS & B IR E
oW olEo4H A O~ 3.0% & O3 . FHOK B o OE N
1/2MS+NAAO0.5mg/L+IBA0.3mg/L+PP3330.5mg/L.

WEF(1991.6.12-), 2, BITA, Eiiit, FENEHETFT, FE &R R FR

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

PR HwFEE FhK
(BEERFEGBFFHAEH, ®WEEM, 363001

E-mail: songmaolu@163.com

FE: [HH TG 52 (Phyllosticta citriasiana) 51 AT i3 % fh 22 595
(Pomelo black spot) & F ¥R B ity — Fr 5 o5 21, 7 5 S0 SR S (1) A WA
J5o I E R AOR AL A B TR SR IR RR B ik . sk
WRARIE RN AR 2B W 2 v, M5 P. citriasiana 7EEAS [RIRA R, -5 (e RE
7k OA. DR EH B MG PDA. DR EENIRT IR E: PSA. A7
FLIR3E G Czapek-dox 5573k . PDA+AIIT 15 FREE . PSK H5553E) A4 KRk
e FEFRUEHNT B 0 B RS . [ R45 R, Pitriasiana 7 OA. PDA.
PSA. PDA+MIIMIT. PSK &R AR Fr ik b A KPRt 1577 7d AT TR BOBROIR T 22 [4]
(25°C+ 120r/min), TM7E Czapek-dox FIH & A AR 75 3E FAKZ, AT
BROIRE 22 . FIH59% 30-35d 1) OA. PDA. PDA-+HlH-H 85 3% 38 vl 15 4 b 2
FEMF, FEEREA BB (5-10d), 5L BRI A 8RR AR AR L,
LA RS FR UEBURT S IR AL FE A LB S 3 (3 . 3E— 2B 58 P. citriasiana 7E OA Wik
B 7Rk DA RS IR (R (10d. 20d. 30d) MOBEW, LARANFEIERE (50°C.
60°C 70°CHI 80°C) /KIFALER 15min MR FRIEMH IAMITENE, SR K, B
F5% 10d. 20d. 30d BB, DL AN R KIS Ab R B8 v 35 v] S B0t v il A3 s r
e OB, CATREEZE R AR E, KUV EYE Y BB SR, WARRR T4
R B L2 (AR TS TR T A, D 4R 4R (60°C + 0.95Mpa)
HI RIS FIREE (40x. 1%, 0.5%, 0.1x. 0.01x) ] P. citriasiana Ji€# (OA, 30d,
25°C. 120r/min) FAEYIENE, S5 RN, 40x PRI i R IS iR, 4d
JEEERIER AL 2 I BB (], 1A 0.5xIIRZ, 0.1x. 0.01x 5% ISR
WIEEE; 11d 5, 40xPIH FrERFEEE, 1%, 0.5x IR FERE K AR, 17 0.1%
0.01x 5 XF HE AR B9 IR FRTE 0T o (4510 B V5% S A B DX R TE VLA RE 3 5 ), 7]
GRS 2 P AR RIS R BT, BEVEAEIR S0 R TR R S A AR AR

L, FA i, (RS PR A R — b A 2 e .
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RO IHEEM BN WM SRR RRER EYETE

FIRATE, 1983 £ 7 H, BHERWRTCGY, WEFUTT [ A IR R AR L B BT

HiE: 13860897573
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P EERLERAE S 2 EF MR

FRE ¥R HER
FERAF LA F AR TR BEXE 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
AOR SRR MR AR B P 30 o AR SEAG R A UM B il-J5t 1l (GC-MS) 7 #r 7 ikoxt
T P WSO B A [T SR S B BB IR 2H 73 A5 AT 1 0 Ao A R 2 R AL SR s
PR MG EmZER R, K L1 L2 27 7 FarEtEsEd s, €414 D- D-
R B  D-WR IR BA] 55 Wb L D-REMR SR« B-D-IRIRg - FLAE . B-D-MEMG A, a-D-
WEe R bE,  p-D-MLMEZERE: L2tk L1 27 1 ANRA S P2 2R .

ZRIRER, 1987 SEMA, BOERWRIC O, R BRSO I A ST E SRV S IR T
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EHMREETEMANWEEIRN D EEE

w1, 2, AAEL 2, REWL, §EE1, 2, FEE2, £/F1, 2, Kl
| EEE LG ENFRE BEG IR TENEEANELZRE, BE EIT361006
QAREBERMAFEZ ¥R, B2 BN 350002
E-mail: chyile 1@163.com

CABSNE SR S SO R, SR KL AR E AT, 15 BIANRIVR B Bk
2R 5y, S AR A (DU SEAGER T S/ BRI 80 Fifksh (5 DPPH
25 B8 J1RLIE J5 ) FRAP) BUAAGIE T AN T V2B B AN IR 2B B e i J5 HU 4
WAL RA . ERRH, 30% LEEBeBi 2 o0 b o & s f i, SUEE
B BETMIXS 30% LBEBENAH 70 B % e, LR T 10 Meaw, &
'H-NMR 1 'C-NMR LA & HR-ESI-MS 4347 %€ , 43514 7% & T (Gallic acid) .
3-0-I% & T&E T8 (3-O-Galloylquinic acid)  #4£#R (Ellagic acid) . ¥£{6FR
-4-O-B-D-#i%j k¥ (Ellagic acid 4-O-B-D-glucopyranoside)  #4£&-4-O-B-D-ltiE
AWE (Ellagic acid 4-O-B-D-xylopyranoside)  FH 4757 (Isocorilagin) A1)
2% (Chebulagic acid) . Z % (Geraniin) « ZH K[/ R (Geraniin
isomers) . fEM 7 AKE (Brevifolin carboxylic acid) . H:H' 3-O- & T2 7R
YIACRR-4-O-B-D- & HE . $F1ERR-4-O-B-D-MLIGAKE . PI#HEERR ., BB KR, &
B R R R 2 e AR A 1 IRTE IO SRS 43 15 . SRRV R DPPH VA VEAN 7 A
YR A, RG> SR A% DPPH [ HE A RSE TSR A S, 3
SRR [ A A R RS I B R AR DR, RN R S — MRHE AL S
HROR R TR W 2 I R R B0 0 | B BRpe 0 B R EE A . K
Wit 78 R R PN 2 By BRI HR 43E T 10 2 Bk il o

Wom (1983-), 5, i, WA ROVEMRIRT IR

Tel:18350262932
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SRR MNP R & X R

Al A8 Al
THEERRFRLIBMEFRAH =& W 67800
E-mail:342592430@qq.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 RREXS R R

BIFEAL, 1964 4F 12 A A, 2= 8 5 s RO RHEIF TSR e O 24T, =gk 2
Ui, EENFERE e, A B KRS R EYIRSE . BRI R AR
WL TAE. Hikk: ZFAEEMNEIN T H % 36 5.

PR FHL 13987026416
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ESMRFIRE FFmBRENE

BIY, RoUE, BREm, MR, BOR, R, HR, BEAF
E-mail:1249515757(@qq.com

#E £ (Dioscorea esculenta (Lour) brukill) W A2 ZeiF%, #2, #HE, BuE
B, REWE (Dioscorea) M—ANF, HRENEM, WA, HURLE, X
ZEXEHENE R HIEREFEERRE. TR T8, g, WL, ira >
oA, HBURHMWAE, a2 Bl S R AR, AR T & R
L ph 35, TR R VD AT A TR . B AR R I TR AR 2-3 A
5 9-10 HIRIATCER, 8B 5 ) FH IR B8 R 3t v TS B w777 1000kg-2500kg,
WG BT A E RS, PR 3000kg. HHIHCEEEFRMEIET &,

MTEACE B, HMH 20 BAT SR | sGsm s P2 S 1EH,
EARARME. PUEEESEM, W AR, RIS EH . AR 7
KEWR. T R REAEN 80 M EBE MR, DERIRILZI AR, X H
T MHZ R O VA TERERE R & AT e A L A B, o B
—BIPR A B e Al . S5 REY: BER TS ENT 18.62%~38.88%,

HEZHEE BT 2.88%~15.82% HHEGEN T 5.14%~10.71%. AJHEMEHRE S &
N F 0.1%~13.84%. WM EENT 11.94~64.28. SxtRILZHEL, BEHT
PoJsi . BRI AT P R A Y T L 2 s R 2 BRI BE R A T L2 BeAh,
BERE RN MRS — MM, TYREHRFERE X, 55
FURIER RN IEAR DG JBIEXT 80 B 108 7= MR T I br, 7ERRE
BN 307 W, R RNGE, KRG, RBMIVEEFRMEE T, HAhk
BEESELE 98 DR A5, TOKSRBEIV 5 AN SRR T 2440, I AL R AR,
M A3 1R — 20 TF R ) FH 33 5 B fi o

P, 1993.8, WEE K20 =244, BEERMA.

TEL: 18289736331
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BRMARBEEMFRHFEERBFIEZERFZ N E

WA, 4, R, RMHEIF, BX, JaeR, Baek, Zrir
(FEHFRLYHFRIFESENRF TR, KL BRFELATEEIANRRNEEFE
RITBERE, BEARTRLAEEYRNEFELAEZRE, D 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
i [Ganoderma pseudferreum(Wakef.) Over.et steinm) FIZEX 2R HEAT TR,
FEME T 1 FOREAIEN TS SRR, WG KRN 25 C, pH
64 7~9 A& ARG IR 35 7R 2k B A Kl Sl 2 K
AR, BRER T2 AR, SRR B2 KA EIVER, B2 TR A 2
Bl R, Fork DUH BehE . SRR BIIR AR K s i, X SRR R FH ke AT 2R
LR E R R, MERRMRERE, WLMEGRER 47 C, 10 min. KA
PR 22 AR KR E 11 MR BRI E N D), SRE RSO R BURYE R I, TN
PRI B ROR B i, EC50 4 0.1547ug/mL, FHERA 2.5863. Hyk M MR |
EWME. =M, EC50 43514 0.0261ug/mL. 0.5512pg/mL. 1.0436pg/mL, #}
I 22001 8.4468. 3.1205. @A I IE 1200 F N AT H IR, TR
PR, RSB =M A TR 255

KRB MBIW LA IR R ZH: AR SAET)

PERPE (1974 52, 2, W, BHTm: EYmEs
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S R SR A 2 R 4B RS 7 5 B WS T 15 A AERD S 4

WiE, B 8, FalE, K 4, &R
SR R R IR EM A, W BT 530001
E-mail:499481815@qq.com

Abstract : [Objective] 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 No.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-), 5, g 2m, EENEEHHES TR BEIE: 0771-2539
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R T 2 5 AR ) RSB AR 25 IO
HEE, BT, KEth, BT, B
 E A KL R BT SR SE RGBT AR TREA SO 7RI 524013

E-mail: hbj46@163.com

OB BRESAESRGMET, BEERHE A SKEE . HHIE Mg
FRAR A o 2 7] 7 6 A R T S P el AR A P L it R RS T, T
R IBAR AR 2R YRR TEANTE 28 o AR SC B TE 70 W 78 s A AR R ¥ L 0 PR RIAR 22 40 A1 s
fiE. @IS XT 2008 AR P AR E G RS, T 2014 FEXHRAGR X L IEHE A
ARG AR RAEAT /AT 5 R A o B 70 R I IR 55 A AE L5 3= T 0-10em
A1 10-20em LEHHUTRN 46%H1 17%. X BB ZEAKE, a7 HEER S,
CAR A Bl DRI AI R PE BRI VS 1 (20t TR IR R, FEMEEE 7
AT 98.07%H1 77.11%, MRFRMATLL 10-20em N FEEH 0-10cm HNE, R
K EERT 50%- AR ATAGFRERR. 25 LR, Bl s A 1 H g
VR R IR R, AR T IR U SR, T T AR R
RorAm, $em TIRAREME, Rk 7 LIEFR RIS R .

R Il MR RS AR

PR (1981—), BHEERFFTOL, WFFAUE: BIMPTEEEF M, BEREBLE: 13763077035,
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HESFREHREEEL SSR EE 71

REW , FH, Aok, HX, ZRK, R#EE, IR, KEF
Cop [ Al Rl B 5 B 20 52 5 AL M0 1R 37 BF 28 B R b 30 A R AR E e A\ R Ao I
EEMERATTREREEHFERFTREIAELEMRNEEEAXRE, BHED 571101

E-mail: weihuaiwu2002@163.com

HH 4 79 7% JH 1% Colletotrichum falcatum Went 5| it H 1 7% & 5 2 3 | g
FrEL X A e A ) R — o AHIE SR A T o T MISA - (MIcroSAtellite)
(http//:www.pgrc.ipk-gatersleben.de/misa) 7 BT84, F#&HE —. =, . M
TR D EE U N0 R 7 K 6 IR 6 Ik LAK6 IRIFISSRIF A bR
e, X H AR T A R L AT SSRES a2 o &5 S JL 4 71 3148394 2~6 3 ik
SSR, IS S iy AR R B n R, RO =i E TR, )
92368519494, FHH BUATR 43 71 248.93% 540.27%. AG/CT N A% R H
B EERA, HFHEHNIS57.94%; TTAAG/CTTSAGC/ICTGI N = H TR
WEGRM, FH R A RRSSRIEE119.65% 516.88%. Bt Bt T /5
SR U H IR R A AR R 2SRRI AR T 2 AR

RERIE: HREARE W PRARIETE: SSR

SR, 1977 B4, B, 1#d, BIRER A AT AL HIE: 0898-08986696238.
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RMEZFETE Czkl FELMMEINEEMLNESEHD 7

Ripm, EX, REIF, #£X, JeR, AbE, HEF, FEE
o E R R F IR IR SRR T/ R MR EEDNRENEEFER
THERZEEEERTRLAEELNEEERALRE, BH KO0 571101

E-mail: yangiongliang@126.com

WE: FiF A (Bacillus subtilis) # & A =915 HARE R = —FF,
e REEPEDT R N T IREMEYIE Y TR A @, AT
J& T BT, BAURFEMEL, DRI LR (Ganoderma pseudoferreum
(Wakef.) Over.etsteinm) R #HH E (Phellinus noxius Corner) A 45
FRI B (Helicobasidium compactum Boed) I H F#R% % (Rigidoprus lignosus
(Klotzsch) Imaz)+ 2B RAR B (Sphaerostilbe repens Berk.et.Br.) JAZ A 5}
JE Y% (Colletotrichum gloeosporiodes) A H FrEd, i~ ILXS 17 e 45 B A%
ARG AT TR Czk 1 #8504 BRI TG, SR FH T2 [l A oA B -URH £ i
-JFHRHE(HS-SPME-GC-MS) J3#1 Czk1 MR MLy . 45 R R W] Czk1 Bibk
P45 R 6 M2k R T 5 2R I A A B R A, R IR
10°cfu/mL i, FHIZREIAR] 50% L E . Czk1 WAk AT P24 & 40T S i B AR 7
T3 o AN REL T R L3R B2, BRI Y, R W] Czk1 B AR IR
P S50 AN [5)55 J T A A B RSCR A E L 77 :UAN R . 40 GC-MS 704, Czkl #%
RYEEVE A 16 PIANFEH Sy, XEYBsrE TRk, . IR e, B
LRV RSP RS BAEMEIEN, EHE— P HIESE.
R AR o BRI SR WS TE B A

WILE, 1, 1985 FA, BHERRRACGL, WRFCUTIA: FEYRIEYE .
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RN HERY BT

A, FOOUR, E4E
(ZE A BEPE R LR FFRAD
E-mail: sulinlin1226@163.com

2L DABIORIR Y T ZE R, X BORBORE 0 A4 77 T2 %A AT T o KRR
¥ KRGS WRAE S, SR FH B8 3 S0 A TE A2 S B0 i 7 it IR B ARG 77 - R
AR 57K 1:20, ARSHER N 55%, BRFIHEN 2% (iR RRk=1:D ,
FrEIR &Y 0.06%, 0.0125% 433 28 Wy, £ 50°C NEET 16~20h Fr 45 #I%K
BEBORTRIRAL . W+ 2, Z56 Wi RIF.

TRk 1987 £ 12 H, & (PO, BhEATTTL, EEMFEA I, 13628873822
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I"ERESNE TBRMBIRSIEMR

wEE #X AR XA KRIAAS
(16 " RREBEHFHEGRFFITN | AWM 5251452 " RE KRB KER " RKk4
5250005 3 = [E A R B2 B Ak BB 2 BT W R BN 571737)

E-mail: dqllx@163.com

JTARARR R 2020 FEAGHIGIF RN 705 Jikk, 4% d/4 B, 0 T 4000
ZN, X EHA RRBBGIRF RS R . MR T 5k 2
JTRARBA 2014 FERKXIFET d6/d7. AREIREHRR. AMRELS T
2015-2016 ) KB WA KEMBISEEARY) 3 NPT RE d6. d7 ERBEIK
I TT EIE O, A FRARAR R sl 1 i AT & &4 774
PRIGEEM, s e S SR AL 2K

J7AR AR R RS AR BA A K R 4y K BA R H s/2d6+ET , H 45 3 ¥ BAR H
s/2d7+ET o LARH] Excel SEit A0 A5 2015-2016 FH AT 7047, S5FRE
S MR ET (2013 55) WA BT 0. WIEi R

1. AR, ¥R 3 MAEBEX R T AT 2013 E 4R T 12.25 4,
WIS 41.5%, NHFEIRN 3171 ¥k, H 3 MR- 7KF 1907 #RiG
1264 tk, 38IE 66.31%, KRB & 573080

2 TR I 4% i R R TUITE . 2015 SFABIRATUR G (X 445 7= B AH B
23T 2013 41 73.96%-95.80%, FEHILE TR 30% A . o 145
e s i TR T AR R, 4-6 HERZ 2 BIR T S8 14 MR TFE], I
PR R . 2016 AR BT IE X 4 4F 7= A e 4 37 AT 2013 4F 1)
95.03%-102.34%, &7 E IR Ik T 156 T .

3. FaE, PERE IR 3 MBI X P T A b A AT
= 1.2-45 MES A, BAETEYE T2, K kB aKNEER R T8
TE 30%LA b, 5 B RO ZE RS ) = IRV R AR, @ CR] 70 Ri& Mg &
IR EE, 780 ¥2 8 I fE

83



4. NP, R LIERAN. 3 MRIRX A TR 8 T 2.
2015-2016 EFAHRBA . BIDBA. 707K BAVE A TN 6.02 B, 4.97 WEAT 5.87 W,
S AIEE S EAR T 1.04 WL 1,18 WA 2,18 W, 11 20.80%. 31.12%F1 59.30%.
HIIX 2015-2016 AN T 3.03 76/ N-4.21 TTTo/ N, HLAGFER LT
W NI T o SRAT B AT B S I A7 &, s TN, RasE L, g
R T e ) o) B AR AR

5. PR 54 L IRIEAS K. 2015 SERISE R IGEE 4-6 AR EUR T 2 4,
SR RO N 36.59%, AR IR DXIRIE Y 26.72%-7.98% . H.BEA4 HH| B,
PRI 12T B A, 2016 “F3IRE =R 18.52%-4.11%.

6. WLIFERL . BALBLX 2015 FHIEIIH L 2174 35.14%-43.18%, 2016
R TIE A1 20 17.74%-34.00%, KK T2 T IR IFE R, IEKEIRFEIR .

EER (1986.03-) 2, AKZ, EENFRIRA - BORPI LS/ EHE .
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kB BXAREE 3R o A

FREERMBERFRFMER, FInK
(ARRERFEMBER A T RUMN 525145)
E-mail: lipengyi003@163.com

WE: N s BXBRE IR R0, 2014-2016 X RIX 6 MRIGIZIK
el 13 R R AR SR . A5 RERE: XA R X LA PR A N
3.73-29.99¢g/kg, V35 15.2 g/kg: TIEAE S EN 0.14-1.23 glkg, 113 0.64 g/kg:
3 3 0.34-9.98mg/kg, P 2.75 mg/kg: TIEHE L 5.75-99.48 mg/kg, T
5 20.41 mg/kg; 3 PH3.39-5.49, P 4.35, LIRS T R A2 PH<ER<A
WUTT<IE <A 200 . A b 32 0 Ak, FEAR & 32 0 R AR R TAR R AR K
Fabr, 88.25%MIHIRFEMANUREL S, 82.02% M HIRFFMEREZ, 89.11%M)
RHERE LA R =, 93.31% 01 R AR =, IR

R Bk SRS EARK

Fh (1983-) &, RE,EENFELIRIBEAR K AEAME TR,
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HtRERMKE— L T RBAERA

REX  EHEE
IR R B AR A 5 5 BT IR 525145
E-mail: 452753289@qq.com

R AR AR BHGHEVIREF A0 T AR RO 7R Ya F 4 Y T e AR
TARRRRIE/RYE, g HAE S PG X H G = B HUK IR — 4 e kR R R .

IR 57k = I R Mt P K (7 ) WS ik € /0 E 71 k50 SN 7 L = D N T
o Mg &G T I R R IR

2. #OZH. f£8 ALHEN, 9 A LBk, B4 5-6 HRipiEm.

3. WEFEH . ARG AR FA AT R T E
BerR/KSE, IR 0.5 emdTHL, HEFFEFBELY, Eim—EERK, RE5EMR
MRARIT: 24 60-70%M T HEE I, $HITORBAR: I ATE Bl AN 28-30C i fq s
ERIRIE 80% 4 45 o

4, WA, WM& E ARIEE 22-30°C, WIARE 18-20°C, & HiAAILR
BT BETE 70%7E 4. AFghi PR, B Fa K e, R Bk A
400 & 5645 TR

5. FeHH. BHRTAHBEREE. AR AR 51 MELENR G S, R
MR FOREAVE RIS AT T A L, AT B AR 1000 N JFECE L
NE R S8 KAR GBI . Fr4hi Kt 4~6 B e, S MiE
R 4% RO A 2R P AE 2 R

6. EMHJEETE, AL 3 St R, TIHAE AT DRI 300 2 R ) e,
MEB 4-5 IR EAML, DAERGE R N E, UG KSR, ORI 2R R
A 3Rk BAK, JFHBEAEEME I SRR, EXER, B
AR, HARIER., BRI E, BB REEA D 34, DUSRIE
TR R 45 A 6 A5 SBT3

7. BIRWEE] . A EIRES AR, BE 2 ERRRE, A FEAESE, B
HENE BN TR, BTN 100 2 REERTHEBE K (725 HE N B8, T8
B E TR AT .

8+ VEEWRAR Iy i
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EFEEHT, EIFWR EC HIEHITE 2.0-2.5ms/cm, PH {4 5.8-6.0, Z&JHIEE
75%-85%. BHA&FERIEZ, EC {HIES ] 2.5, WRERS A HA] 1) 3-5min £ 53
6-10min.

Oy FEFSMEIA TS FREHR A RNE @ R R . B E KE .
IR IR S5 4 B U R s 1) o 70 B R ), R B I E AR K R E B VS A

10. JREFEYR. &G R0IT. PiRM., EEREY B AR, REE
Ty HOMh R R AR RLK AR B A R ORI S S ER A, IR B e R R, R
My, SR

11, R HRAE T 75 2 HER U, R HILE 90% A by SRkt L H
INTIFE SRR AR YR RS SRS 12 /N T RS I g, %, e i
., R sE e Ja MG i b, R FEAE AT T AL

PHEDE (1977.01-) 5, BHEURZIN, EEMGRE. W WAl BRI T 5 RTE
e
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HARIBRAFE LML 7T HTELE

E oF, amTt, REAY WOARL BANE, FEAY, DEal”
(1. PERF RV A ¥IgEo sk, BEED 570102; 2. ZHR NV KFEPHEAFQ,
LA 230036)

E-mail: zjwhma@163.com
W E. WAL (Perseaamericana Mill.) N#%E£l (Lauraceae) #EALJE (Persea) 1H
P, ST 5 U BF R R S I 55 ] P A A T X R i At v P A 1 DR L Ly b
B, REFA IR TR R SRRHEY 2 N E T, A DRI RS, it
TSR, GTME R XA [F)ZH S W A3 A R 7E [
AN A HOE . ARSI R TS - [ ARG HGE (HS-SPMED FIAUAH (35 5 1%
(GC-MS) BLHEIAR, XEERURA KA HEAT 204, IR e HLBam AL T2 . Higk
(54 it (EAAWD BRI . R R R %
o M E TS AR EUR R S 08 : 50/30 pm DVB/CAR/PDMS [# AL H
S FHUERE 60°C. AU A 40 min. FHLVRIERYIOFERGIE . B, B
FLMRKL BRI, ik BRMI TR AY . FETE TR B R o
29 B, HmsiERNEYEERS, SRRasNNEYN 2,2,2-1,5,9,9- 11 H
F1AT- T =0, 15 27.90%: 8RR R U B R HE R RS N 19 Tl
Hrii Rt amiER%, SEBEICEY AR, 5 27.59%: 1ER
P BRI B4 R Doy 23 B, KR B ERZ, SRR
WEYN -0, 5 42.42%: FERD T rf BRI B0 R Vo 79 22 Fh, e
MR GV ERS, SERENEEDA AT, & 45.71%: FER&T T
BN AE RS e 26 B, Ldalid R S HE RS, SRERSNLEY)
FAS-MiE)-1,2,3,5,6,8a- /N -4, 7- ~HIFE-1-(1-F 3 2.35)-25, |5 14.84%; 1EHH
TR B R R Doy 22 B, i ia i B RRZ, SRR
BN oA LM, 17 8.36%. AR IFE BN A AR ARIR], Horr 7E T 2
BRI B R S % . REBHLAPEHERNEN B ERZ .
REEE: AL, AL, TA-FEAEMEERGE, AUHEE-RE, RISy

BT WU I 2 B RS A EOR
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BEXRELBETZMR

AL, JREA 2%, FEEL, B2, FHRH2
JARRIFREBEAFR: 2.0 KL R LB F R KA
E-mail: flkong@gdaib.edu.cn

TR ASOR I e 26 M R AT, Jim IR P KA AN R 2 — o LR & R
Sl PP E S DUR IR . BRI TA) . e RFIR AT AR LA L9 (34D
AT, A9 H R e A A BRI (R e 25 MF IR E 20°C  INSTR) 3d B3l
N 0.03% PIRHLEY 20%. KBTS 2 1 KRB RN 27.1%, IS EEN
13.5vol, RIECEEREE, HIRAERHEEE, HATEGF A7 B SoAE fr e .
R mE KN KRR

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

FLALRL 5, 1977 44, T2EfEt, diiivbey, EEMNFELR-HEEHFRENLT; &
M2t AT R X Tl K3 4T 80 55 MBgwW: 51064055847 ; | AR AR LRg Bk F AR 2
Bt o

Hif: 13724868766

89



FINF HRE A5 R EERERAR

BA, kOEME, kER, x, AEE
B, FBA, A L

O AL EIRER2HR, | FHEIT 524000; 2. BT RBEIH ALY L EHRNF,
IR 524022)

PE: CERLET 2015~2017 FLTH TN B E S H A G M, AT ik
MR A — I, SIS AR 16 5. Bk 17 5. Bk 22
5 W, RIS 5 AN AT L ABLALS . R RS, SRR A
R 16 TR G B AR, Wiie, WL, EatEE. PREEE, &
Gratas 2, R a M BRI R A

BRI R IR MEMEEA: FMNEE

Introduction and Cultivation Techniques of new pineapple varieties in

Leizhou Peniland

Pang Sheng,Zhang Guanghui, Zhang Manqji, Liu Jianrong , Liu Weiqing, 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‘ G4 16 5" and ‘&
42 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

W, JRARE, BRI ELE . SR EM G R, AR AR
). tEERIE, SOG4 KMELSIRA 24~27C . 15C LLNEKZEE, 5C
GG FREE,  43C miREE AR, iR, FomKs, FERENE
T 1000~1500 mm HAMAYISINE. WEBEENW, S5, HKRE.
B AR RS R L. 16 Al A ARG N E, EEE XK,
JUVEL MR R S RSEA, T ARDCE TN R KT AR . M B R
(R 2 A R R TR K2R, R R R 0.7~ 1.5 oK ZERDHL 245 (0, 25 A IR
Wi, 6ERZ LR, RATEG, E0.7-25 Tw, RENZEUNEE LR
AR BT AR, B, BEERITE, N A KR R
Tt, B MEE TR, SO RIK. AT ik B S A TR N e SRR 9 5
i, T 2015 FGIHET MR, PSSR, RS R 1650, AR 1T
LB 225 EUER . RIEEEE S ANFT AL MEEAT ELBOAES, DU IE
T T M S A B0 R A

1 MEHS I

L1 bR

i R 165, GR 175, GR25. &HEF. KES. BEN
X R R, A R 3R A

1.2 e Hh A

IR FE R R B E RO REIX N, ATEFEH I, LSRG 21,
EHUER . IR e LT, &R A AR

1.3 575k

IR BN HHES, M ES 3 K, BETE (JEW )14m , B 0.1
m, FEEEFR 2 1T, PRPE 0.3~0.35 m. SRH—& Ri—COKHE, HIgAFEAe.
2015 4E 10 H e, miEEYAE UL 200 kg, Fii 25 %83 R 2408 200 kg £l
HBERAS 100 kg VEIEAE. ZRJGRSIACRE, FAHLMEREE, SR, M
didk, FTALRE. HARDIGRE E ., GERHELL. BIIA . IERSRIE.

2 SR

2.1 HEYEIRRT
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MFE 1 AEH, R 165, R 175, 6R 225, &8, KEZHM
ELE AT HIA K AR RS, BER 17 5. BEGEHAKARTSE. KRKkKRNE
K165, KEE. GR 175, AR 25, &HEF. O, DEEERK. B
CL B R A o, oA i et 2535 e

x 1 AEES M EEEYFEER

. EIEGRS
oy = PREY JaHKH
(em)
ER16 5 104.8 M2 TEHl, BG4kt CHH G
NIRRT, ek, Farmy
ER17S 95 G &
GiEAR AN
e 025 93.8 20, R AU G L3
SWHE 84 PERUTFaK, R ToHl, AR CHH G
K 98.6 M IEEARTCH], HErt G G
BREIFSK, W HSZER], MR
EE 62.7 o o rh &5

2.2 YIRS H

ME 2 ATLLEH, 6 MRS AR & 1 R e, BREE A ER R,
HoAth i — N LAETE (2016.10.9), S EHE RS (2016.11.25), EJEHEEF
H, SR, RUCH 40d o KRIEFNMAGF, SRYCH RIS 40 K, R

A 30 do
xR 2 ARSI
pin SEFE (¥ hE KO
R 16 5 2015.10 2016.10.9 2016.12.5 5 HTH-6 AT
A]
ER1TS 2015.10 2016.10.9 2016.12.5 5-6 H
ER2%5 2015.10 2016.10.9 2016.122 5 A6 A
H)
EWE 2015.10 2016.10.9 2016.11.25 5 H-6 H A

92



RNEE 2015.10 2016.10.9 2016.12.2 6 HIA-7HLE
]
[y 2015.10 EpH 4-5

2.3 RSEan R PR B
MR 3 ATLUEH, PR RELRIAERED 1.67kg, 688225 140kg , &
WH 131kg, 64165 1.26kg, EJE 1.09kg, G417 5 1.0l kg. G4 16 5.
Bk 17 SRR, MRS, K25, &Y. KIS RIRRE, DER
HRVR. HEREEIER 155 &, EEMMEER 13.6, WMiRZE. el B,
e R R e R . Bk 165, AR225. RiEY.
R 3 AEFES e R R

RAB FHER

il il R 5353 HR  pURlk
& H( kg )
R 16 [ B
‘ R 1.26 15.35 b 58
= B, R
K [B HE T A ‘
8K 17 N K%,
B, R & 1.01 15.05 o faum
= YA
Hom~F
AR 22 BRI
‘ e 1.40 15.25 A Gk
= %, RHREHR
G a7, SRR ‘
EWE . B 1.31 15.5 b 55
B
e, RE ‘
KL . R 1.67 14.4 /b il
B
G a7, SRR ‘
EE w 1.09 13.6 b i

i

2.4 FEERPURETEX E

HAF T ERE 2800 FRIFEL, mEE R RIES 4676 kg , HIGZREK 22
53920 kg , EAKMIZELK 17 5 2828 kg, HAKMMTEDE, BRERK 175
JEEABUR PER SRAL, FoAh SRR U R .
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3 N R

RRWLES VAN, EZRHA 6 DMabFh S IR E IR 2 S EMER 16
T, EARMERRRIIR L. A IE, RIREE, RREEeiksE, DKL, &
A, PTERE. MR, WHs, @t R Es. e ke s R,
5 SRR G, ST T AR R R S AR R R, SR R
SEE AR R KA. B4 22 5. B 17 S HEIREBIEAH, MY
IR R AE KA, SEAMOIREE, 2R, WAE 5 A SR
T, AEMsRE R, RS FEREIR WA, RAAEEL, WAREERE, H
A, ANEEEARMAHE .

4 BIGHARE N

4.1 JT e #E

4.1.1 TERCHE RN, ML R, B EIE. SGE. B AR
VEWE S HK RS05%; FIEFT 5~8m, IEHE 2.5~5m, 45~60 mHiX—Mpidk
B, MO TERE 6~10m. MK, B HK. B, HKRG, Wi AKHIEM
RIS R G, B KR i oK 2%

4.12 BEH RIREBHTIRE, RS LEOEEE, BY0RIE ST LRI O M
e ), RIESR R T2 AL, H, HIEMENR. b, B, . RE ARG
REACHE, BETE 1m, BEES 0.1m, BEEIEE 0.4m Af71E, DMEEH. KA —iE X
—KHE, Hg AN FEE . A AL 200 kg, Pt 25 %8885 /R E A AE 200
kg Al BERR S 100 kg 1EIRAE. BERFBTRS MR, FHLIEREE

4.13 S/ TEREMIJCHRCETs, M55 | m SRR A, JF4 0.6%0.3~
0.35 m ] FLAUATFAH

42 EfE CEEMEL 4000 t, & 16 5. 17 5. 22 5. &P, K
EREMIEZ) 2800~3000 Ak, MOAER SRIEEAN. AR, — B RO 4K
RUONEF, KT 3~5 cm, /N 2~3 em. PR EAE AT B Y, EEEIE GEEE
B WiE 7 d BAE, WERAMERT— KA 1000 £ B REAL N 300 £ 12
R HFEAR, AL AR B 0 R o T N A By AR ] — UL EAE 7~10
JEATRIRE, ARYE SRl FETREAT o AP B, e A A FIRIAE, R
ANTE ZE R OR/NIAR) BEEAT 43 e Pb e, (8 T B

94



4.3 JE/KE B
4.3.1 4t
WA EM NG 20 d ZE AT — XA, BERAHRE 15 K, JELEWT 4 X,
DA BHJRMIE N T, e e BERHEEAT, AT IR AT 800 i A BE /R IE N
2000 5 IR R 2R B, J5 ORI BRI 0.5% 7KV M s AUIEmE it . 1 & FF R A=
K5 PR IESEmE 600 £ ¥ 58 JRIBAE 4 e AT IR AT INN 1% K P i IR AT i
T, 5 PR UCRT AIN 1% K P v Tl R A A T AT I TR 50 o AR RS,
T OLIE MWK R ZKIE, A0 3 IR A o AT IRIHOLT B A
4.3.2 455
(DEAEARAE S = RS G4 164 17 SFPEERIK 50 em BB A2
T 50 B AT AL . AEAEES [A] AT A% 3 B ARYE AT () R AR R R
I 20 s & 164 17 SHETER 40 %HI ZHMF] 600 f59800 1 %R R HEL—IK,
FPRZIH 50 mL, F& 7~10 d F 40 %[1 207 F] 600 5 F#E O — K. 35 B AL,
2928 45 d ERABS I HE, IhE 5 A 105 RAKE B AT RIS,
() HFR A 160 17 SFFFAERIA 15 AKMARER 0.8 g FIEE/RK
VBUIE 20 mL FRAN/IN B VA v ISR & 5 W AR S, IR S 20 d F9HH 15 THKIA
IREEER 1.2 S B RVEAE 25 mL P/ B v A TR A 5 e SR S o Y Y
I S AR A R b, DURIEDNE, BRI AP REE N R, T8l K
W% i P8 7 i A T
(3) R —MRAERICHT 10 d A5 40% 10 CAGRIHEAT 2L, 15 205 F
I BEAE R AT, NI ST R, AR B R R, A o AU IR
4.3.3 FWUH
AAR 17 SR R BT 3-4 H, G4 16 S5 RILET 9B 4-5 H,
B BT U A BT e, BT TR IE, WK 15-25em, BRRH
0.8kg DA Lmdss, e ey B AN &1 3% .
4.3.4 K51
RRWERE, Rl T4 G, Bi—oo e, PR EIRER 2 kg + B
BRHF 2 kg + 7K 30 kg LIRS HEMRAC S, (RHEBCFRFI R, ZKMH.
4.4 i FEPTAE
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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 A, WEHOQEAE, RS, T ETTIELH bR GIR & HE R BRI
FCEHE AR
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HEHE 42 SHENmM AR T XS R

e, xER, KEHL, B, ERE, FF

CETIREMEFHRA, I KB 524086 zjnkkys@163.com)

THE: A TR 42 5 H R A E DI X ) & FoR Z R B, A
HREMHE 25, BER, thim, mARREL 22, W, PR ERS IR
BOINT, WRUEAERE 42 STERTH X AOHE R34, iR e PR — e i s
i H .

PR FENE 42 SH R BULHIX; SIRERIL 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 AR DGR R e, DR b ) 3 PR L X
FEL K H R, e

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
AR R i A 3k 7 H R P 7 R B PR, T B RS A A X
AL RSB st 72 e 2 A o R, — ol bR ) A R o B — i) R )
WA,

FEREA2 5 CHEREO4-1001) 2 W AR 27 Bt H AT 70 B8 5 160 H B i ol o
Zan M LAROC22 5 N BEA, H:HE92-66 NRXAMATIRAZE M, RA“TLEIH] ik
BT A M. 2013 FilE 77 FEREDSFIZ RS HE, 2014 FNE HHE
REEFHRRTKEHESHERP),

1. W 42 3| FiER

T AR BRFEBT ST T 2015 2T PUARML AR B HEEBT 70 BT 5 HERERE 42
7 CEEHE 04-1001) BEAT IR SYE, JFEFHET BIRXAME 2000 Fi. JF3RME—E
A 223 2 SEA I EHRIS AR R, X 42 5 H REAE TV X A PR it
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ITERE TR RIS, BAEE— 5 RIEZ MR B P 108 77, 3R mbiel H e
PR, BEINFRE AT, SRR AR NI B, HEBE R EE . mA
R AT Rk R
2. MBI

ZAH I AP 4 A HERE 42 5. S8 002. &8 006, SFE 25 5 HER
3. E&RIFEST
3.0 REHER

FENE 42 5 MRS K (314.84 E2K), MRBESL. WA, RERM (2.69
JEOKD, FEZRMEG iR s, BRI Rate, sl WRIBEEE; TRk E
hEE ERYE: ERANBRE, ZESEE, N e A KT FEBAIR;
FEEK; MRIKARN: Mg, KR RS K W E = A
SNHETG; 57 SERBME. udt. EFFRSAERE, ERMEE, SN, KH
R, RARRE, pBERE, ANEZL, buEl. PR, S EREE.
3.2 B EETE L.

2016 EXTHERE 42 5 H FE S FD S AL 24 K A G R 25 5 DL S bS]

B & HE 002 F1EHE 006 LU, i iy & db PR AE 1 28 B %, AR
gRWE 1:

R KEWE 42 5 H R AR5 LA A 2 AR ) B LE AR

it il FREZEE WM WiEER EERML pEEX

R 42 240 184 77.0% 485 201%
£ HE 006
=
340 146 42.9% 358 145%
ckl
£ HE 002
=
325 165 50.8% 370 124%
ck2
£ hE 25
=15
320 191 59.7% 553 190%
ck3
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® VAWM, BEFREEAEMA R, BT 42 FERS L, S80E
PRI EE AN SOt WisERA R . RENE 42 S EER R, JrBERE ).

3I3IMRAEEEKER
M7 A e A H R AR, FTHRAE R . BAABR IR 2
TR 2 FEHE 42 5 H R SRR R bR A A TR

EIZ
Asf (] M (em) R K
¥
15
7 H 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/ A
8
29
9 H 300 319 320 310 325 295 300 302 305 304 306 71em/H
0

i EU A X IR 30 R vk = o S e dn A ELBG, B0 25 1E DX IR bR 4 R

% 3:
% 3 AE A SRR 42 SH R SRR E LR
i) N
. f e (em) S K E
3]
FERE 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 ck1 5 BC
8 H
=i 19
190 190 186 200 190 200 195 186 200 192.7B
002 ck2 0
S 25 17
170 180 190 175 170 190 180 180 185 179.5 C
ck3 5

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

i 23 2354

230 225 230 250 250 236 258 220 225 50cm/ ]
006 ckl1 0 BC
=i 24

248 235 250 250 240 245 236 239 245 2431B S5lem/H
002 ck2 3
EHE 25 22

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

& AHETEHMRER A B 2, FERARMRERANREEEZER (P<0.0D .
FIFH SAS9.0 ¥4 b R 4t, FIF BR 158 BN ¥k )5 %, Duncan
SN, SRR, HENE 42 SXIR G 25 M A IR E R . AR 2 RISk
3EH, HBE 42 SHEAKEEN, £ 3 MR T, e s T
o
34 HBBE
BEALIEEL 10 KH AT, THE 10 KN HEEAT O H A 2L, HARIRATEE, if
HaAME, REEUEE 4.

R A AFH I AP AT R 2R LU AL

BATHEER o T HHE R N N
AbFE EIE REEK 5 b
1 2 3 E3
HEHE 42 94 106 98 9.8 5428 0
HFHi002ck 96 94 92 9.5 5261 -166
¥ 006ck 101 104 98 9.7 5409 -18
& H 25 ck 98 105 93 9.6 5372 -56
M 4 FEH, 42 B LM E YA RSEER S, & HAxHE

3.5 &%
BANXBEHLIEI 10 BRHE, MR RS H 2 MR, AR H
T2 HE WL 5:
RS AIE SR 2R LA

i A 2% (em) T34
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3.24

42 325 337 3.02 3.65 335 321 3.02 33 324 3.06

A

=R 2.76
293 334 295 275 3 3.08 265 276 254 276

006 ck1 C

=X 2.95
3.12 274 295 3.05 31 25 29 295 306 294

002 ck2 B

S ¥ 25 2.94
295 332 3 28 279 29 295 3.06 285 295

ck3 B
Hv: METFRREREFEEEZEZS, FRHARMEREANEEER

(P<0.01) .

RS ERERH, HEHE 42 ZENEE S TXEEHE 25, 65 006 5XF KA

E5, 68002 BEK T X & HE 25,
3.5 4B

FE£10 3, 12 AAN 1 H o3 590 At H RE i A X 4 2B, I FL807 Z 0

FAR AN 70 b 45 R W3 6
R 6 AN[F] b A A R I 1) B H R EE A

fiF (1] fm i i i F1y
HEHE 42 16.8 15.2 15.3 17.1 165 16.18A
EHE 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 13.64 B
ck2
1 25
15.8 18.1 16.1 17.6 154 166 A
ck3
R 42 20.1 18.9 16.3 19.3 19.7 18.86 A
0 006 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 142B

ck2
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1% 25
157 21.1 18.2 204 179 18.66 A

ck3
FEpE 42 19.6 20.3 16.7 18.6 169 1842 A
EHE 006 17.28
16.7 16.1 17.6 18.2 17.8
ckl AB
1 H £ 4 002
16.1 15 15.5 15.2 141 15.18B
ck2
Eh 25
16.8 22.1 18.9 17.6 188 18.84 A
ck3

ik MFETEMUERA REEZR, TRARRREAWREEEZSR (P<0.01) .

XPAERE 42 5 HRE S Fh R B RO X B (e B 4B, R R H OB RE(E, JF
MRS B B 28 7 F8 y=-0.361+0.874x [ 15 U WE B, i HE B 42 S H JE S AR
oAt th 2. ARfb i & B 1:

FEBIAZ 55 H A [ ) PR 23 224

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 TR BUER AR AL

RO LAREH, HbE 42 MG 25 WA REER, G025 kb 42
H5EWE 002, 65006 RAWEEZER, BEETXEAHM.

M1 RTRUE H, HERE 42 5 RERERREAE 11 )RR 12 ARE, £1 Ah
BT, T UAE HEERE 42 58 T RAGFITE 12 AR 1 A%, HiEER0LE1E
H95, Iz, HRERSITEE, BEBHAE, BRI R AL
3.6 itk
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RIS [E) SR H T R RS, BN SFE A 100 15, THERTRIER,
ANHRE SR AT 10 KU A RS S A B AR, 25 R 7

R T ANTE] T AR LA

SR LA R oy » g A
—J
= i (B 9w Bk
Qb L
1 2 3 1 2 3 &% /10 /10
B
) ) )
10 10
i 42 100 5 9 6 67 -0.60 0 0
0 0
10 10
S 006 ckl 100 6 8 9 76 403 2 0
0 0
10 10
E¥E 002 ck2 100 5 8 10 7.6 +03 0 3
0 0
10 10
&8 25c¢k3 100 5 8 9 73 0 1 0
0 0

MW 7 B HEAE S, ERE 42 SHEE WA, R, YRR R
— B HIHRHRE J7 . WA R IURY JE s A SR, 5 A SR LR B — 2 PR B
VAR
3.7 FEEER
RS, XA N =, FH- B e, BAREdE nk 8.
F 8 AEH I SR R g

FNX R ()

i B
1 2 3 WA P E (/D
TR 42 505 510 510 0.09 H 5.65 0
¥ 006ckl 501 510 480 0.09 i 5.52 -0.13
EHE002ck2 490 488 496 0.09 Ff 5.46 -0.19

S0 25ck3 460 490 460 0.09 F 5.22 -0.43
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M 8 &, HENE 42 5 H R ARl T I AR
3.8 AR R RIENL
X AN b A PR i AR R TR B RRR IS O, BAR R Wk 7
RO AR E R T ARG

i o LR AR HE R
£ 1 006 42 162 285%
& HE 002 47 174 270%
HEBE 42 50 180 260%
G 25 55 220 300%

MR 9 FH, X USRI AR AR LT, #RAE 250%LA b, RERFRHED
B
4. FERE 42 FERTTHIX B

FEME 42 R F 3 mRE, B, HENZ M ORI D R R . T
A4 P S A5 T P R X HE AR, M AUA R T B TR, IRBB S KRR AR
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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'*
(lHaikou Experimental Station, Chinese Academy of Tropical Agricultural Sciences, Hainan,
People’s Republic of China; “Biotechnology 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 Zangl, 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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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 HHUEBAAR, MA@, 0 SRR 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 BAABASIFRTEAR 67 hm2, F-FIJA W= SIRRM F 135 WA B, Bb4h, B4 VF
Z WAL LA B 180~210 M f¥ = R, SRAG AR 35 M4 5F AL A

3 PXT IRk

3.1 FUENLIE, AP ATREEE R e SRR = b

I8 R G — PR B R RSO, 2017 4 7 HARBERE
TGP TERLAR BJR2E B ERAIE T QIR AR 2, B TSI pR ™l 1) 2 e
RLANRAR 0, SR 2017 EEREMNTRKE K FESIRE, BERAEDLE A &1
R B, e = A HAESS 2000 hm2 LA L, F] 2020 445 B X 81 R 1 £
#] 4000 hm2 LA .
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311 IRFAML SRR B . SUEHLIEINRE A EE, AREE BRI T
TR E 2SI FER R, SR, HRE, =@ 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
TRl ZASCHEFPILE R, BEn R R B, SCaTRE B ) (5
KATEMEIEE), SCBAESHE, iR RasE, fedtdaits, N h—fH
PRSI FRIE X B e U SEEL R

312 RIEGHIROL, INPRBURAL 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

3.1.3 IRMOR BREAENIHI . 3Dt RIX R0, HEEEA R
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 G BU R Z, A BAE BTN 95 AN SO AR BeAill A S5 (R 4 557
W, et AT S R ERSE, ST BT BRI .

32 JMEHEA, RERBIEEAE

3.2.1 KA RGIRR S BIIMER" o 5 B S AFEE— DT RR IR 251
BRSE: BAARA (BIRRE. KD R, IERIRRNE, IR R
. 412016 £, FATST AR LR B & BRI E I GV HI LV B g Ab 2 1)
S RRE 5 RATE AT SR W R, 2 1 MR, SR BRI
FRFERCR PR, WEWEATERG 16, HFRMmeEse, JTE%k.

322 SRR B R T R S BE BRI R T8 A . 5B &
TEUOR, A Mo BRI SRBEFOR CUn SR FrSeRINLO. A= dh . B RE
MR I T AR B RIS TR . T, TR R OB 40 St
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
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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 € P L T) Sk, BAUBiTICEITERS 58 el
TR A G N AR R i 1 A5 DA e T8y O ERR TS, TP AR
A, mEOIE OREI D 5El . AR AR EEM D, BRAER R,
JTESEH, AR, AR TG . R IR FR T 4  Sh LA ISR, YRk i
MDA RGBSR BT T SO A 4 L, FLZ AR
WekIfr B, ARORERIENEEM 3RS, LUEHIOHI TR LWL, fitt
H TR RS N TR & 10 500 Eo B R BN, R wh
WL s S iz e SN RE S 71, Brassh i ArficEINUS L, BB AT A R i
B P A R SCEIN LRI T BN R 7] . EEURS KON 3R, BT
L, A e SRR, PLEROZHUIE] . DA BN RIS RR - A, T
THREIER DML A 30 JTbL B AR HHET 6670 2B, Wik 50 J30,
FIWCITSL 1500 F376. R T AT, WL 71, fRRTTSITI5kZ 1
7] o

3.3 ISk, MORMERS R L5

FEHORABER SRR VR, 2T i LR — R A BRI T, R 1)
By, MAMEZS B S s e g i PR AR P RCR KA
SUCEAESHEL I LB R A R M R, BRRFERAT A s 48 H br
FEESEAR I S S R H TR AR, TSR], XA %,
SE R HUE, AFEAKIT R e . BATTEEAR LA AR, BIROIn Tk % J
WAL A R, DAV, Houfedt & e B, Jr alseBUm A 257 K
Jeg. DA, WA Aok, BATIE A B S AR AR se k. (1D &R
m BT E R, B A R B SR SRR RIS AR (DA
L3 A TE AN A+ TR+ AR B A B SE . (2) FiE MK
PR s BB, Wit WAL FrrEAL[1414, WA BEAT 158
151, FEMBICRFE T AW AT 4R & B R, (2R & A M 2
B, 3 fEBIbbLE], S1EELETRNA, SRR T AT A e B e g
i S B SGEI U . (4) LT INRER G I, M A e, FERAERE
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A, (R I3 E, T $GUAUR A, (RIFFRATEC), (RSG5
KR

3.4 PUEHAR, il Bo B4 N

341 SHATRAE, AR AEMIRESE, DGR, PUEIK. AEEE.

342 ATHESARUEA A= Gl B NUARHE, $RFHAR AR K,
AR PRSI & B PR s MM A A B S SR AE, # ORI S fE (33
510, FPORI SR A R e AR R WAL R Y S e v s BRI A BRI S P (1) 22 5%
TEDREAT R FIAURACKR R[5, S nH e pLsE, b bR 25, ot 3%k
AMEE; RRIE RAT UL G B Ry 9 a2 GRS GREE 40cm), BES /K L
TSR, SOMURRIE IR A E LRSS, AR R KL, AL, T2 6L
B T AR I 7 b — R It e B UL, HEBEARMEAGAE P, SR A 2L
W LNGTERREE, BRARAE AR

343 HETEFREWOPHEIE R AR16-17]. SCHEN R EOAR, SRR
JE, i SRR FHAEWIC T I GZRE KL, A HLIEHL S INAT 2 S A P )R
FCAE), FR MM, 2R AR5 1, o A e 7 AR A i pk e
PIARZ PR, AREAT, TR M. MAThae, 1oh, Btz
MRl e 3, ARy, SGE LA SIS, IR ORBER AR R P 7R 0 P
G H AT SRR SRR P A W, Rk R R, P KRG M
PEFRATIRIOHE 7T 4MT AT (R LT A GRAT= AT I MR, 25 5 £ 4k
R AR, AR S ARPIZERE ). BUE AT R B 2R R RE T, TR
DA

344 HETTOROHEIMAE. RIFHETBRE 6kg AR 70em LA OH: 0
F GUEREEMD B, AR g AR AR DL D K
FEBESLAY, BbAl, AR AR A B L B AR

345 WATEF S RSARS G RMEY . BRI AT 23 Rl R TR R A L A
PR SUBAT I SR EY), DAREIEHL ), ot R AR, i O E, JF
BB DT, BN .

3.4.6 LEEBIASIRRRE 2UE PR AT RGBT IR SRR 2UE AR, LA T,
LA RISl B va AR, TS SPiEa NG, IR HE R BA
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PERBIA R, KR FEREARBVA A, AH 40 2R B B AR A, ORBEF AR Y 22 4245
BiRJE o

3.4.7 MIFEARR I LAE

AR AR 7= T 2, BHE S BRI RN R % e IR TH AR EHIAESA &
NRIXEEFRE ] PR AR DB AURAR L, W K e SRR 3 LR
WA= JIORIIE .

4 Y

4.1 G— A8, PUENE, IORHRRE, UK KRS

FE R IX & MR SE 2017 45 7 A8 KR BEJRTERTLR R A FF ORI 2>
R, BB 1] S R AT FRFFBUR , BTV ARSI R 20 IR S R HEAS R R 14T R AL,
FIr BT AE S RRBIIE SR, RO R S RRFIAE, 774t =0 IR SRR K
SR TAUAE] 4000 hm2, DY To A1 3 BiGE I B X SR 5% 30 SRR
) 6670 hm2.

42 PHHEFELCHF

S ) Y AR AR A X, 4 R U R 4 B BRI AR AT DY RS
FE, fERULR SR 5E G AN R 0% AR o 1 vl f

4.3 5EE R R

RIELRBHLGNS, @RS AR, s ERe ). (1) %4
Aw] kAl st (b B A S A S +IR TN (ERCR 1 FRE 2D
+HAB SR BT FH N B . (2) BRILEMA PR B R SRR, Mo =g 25 ol
R ASAR AR . BTAT R AE I, JHELNMIHE. W RELEEDAE.
PIGEHERL . HARE 518 PRSI R, DS a2 Lk R IS E /e T RIRLRE .

4.4 EEREEE A YIAL R

—Al CRI7D B R JESIFE 867~1067hm2, i B £ 45— & KT FRALIN T
], (HP= BRI A ZIE KL, DL m i LI BRI ORbE AR A = i . AT
AR, VU EMIAG R, B DRI SRR i, APl , RS F
O e, AR, AR —EY, HEEA (ED) IHIEMALE,
PV FIRENEH ), o AR FREE,  FIBE U .

4.5 FIRENATERHT

139



MRAIFESIRENA, BIRANA, @A T 6, JHR M IES ™ dh, $Em
W7sEd /1, AN, SRR GRS, g H B8R eIy U ASe
e L3 DR DT BRI, R AN, (R EEMUR K b e R R SR 2
A, TR AL 3 — P A e, SEBUmRA BT R R -

4.6 ENNEEORGIFT BN B, BOINER R G Aosya e

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

CD KB, SCERIEE,  fiE BUmpLi, IR kS 2
H, MRt F SR AR SR F2 1L .

(2) BraHURITE dh Ao PRI 2R LA AR B A AR B AR 495
R 556 SEPURB bl AT b LER S, ME HpTrE. R, R, AR AEE
fLs e CATRIIT A e AR A DR fe < B 245577 i), DA R F3E)

(3) WREMEEEAM, WIFRFRTRESE, RIRIERISEARINIEL D
e 7 HE s BRI ANIEDE S 78 I A 0 A B I A VRS G LA, A AT I LA It
F s AL A

(4) W] SRR A SR S e B2 4, DA ZE ™ R

(5) IeEBARFEINAEARNR S TAE.  BEEESE LR TR, @R IR A
EEN OISR 4 9K, DA v S R AL 2 7 A8 B R KT

(6) FENL 3Ty R IR AV AT, SEHE SR Bl %, PAfSE X 81 R B
EENY & XN e: b B g il il R o SIS i BUREAEI NG SR VA (= B5 JS & ek
PO BT R BOR 5 BT 35 R 5518 28, LAGE B IR D 2677 i 55 Mg DR S e ) i, 3K
BRIE ST RE, KIEF B KB AN i 554 71, SRR AR D a2
Ji&.
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I iR =& F A B 77 AR BV EC ) 5838 7R SE BT

EAIR MRl EEM] EHHL LT BRRD RE]L XHE2 KE2HE3 FAF¥FX2 #
FR 2
(1LETIRBAFARY; 2HBIKEERANE; JBIRKERFHRA)

WE. NS RIEERAAER, B, R BIEASIEE, SEENUAL RS T
farEAE, BRI H A HL-S TCHLAEAR 45 & Heds N A 25 D B8 B i 77 SO AE, 1% 77
AR MU I i AR 0 78 356, b IS ARS8 7= 6.63%, H.A&: A iR RAE ML
AR 2400 JoPA b, FEEHESTRRPRUELL . B . FIMUAL AR, e RCR,
B REIA LTSN R ML 382 % B8, #5125 ARV 77 BB BE USRSl = 11 HR A ie
WNERRE, PFEERNEERES. AT NET R,

S SURRI: TR AR Wi 1

2008 4 8 H~2015 4 12 H, FRATCAETR FE 75 M 2 5 1 44 D0 5 Hh iy b vk
BRTTARIGARFT GOEALE . TTREFMT: RGBSR T b4
20°23'29"~20°35'01", AR£: 110°0'20"~110°10'14") FFJE T H-11648 bk CfRiFR S KR
JS IR B T B8 BR“3414”NPK it IR IS8 IR BRI 78, BLE T % X iUE K & A%
CLIERIRE SRR BEALREE ST R IR 00 SR AT IERLR F 2 5548 65, R IAEELF
P AR T ARANL GE N AT HLAE AR TR, 57 50 a0 R 35 7™ 2 5 M &1 R = Ml
MIRFEER R . i, FRARS B A 7 81 R L A HLICHL CEHLES R BLI e Ty
NRHE) AP TTRRAE CRRIPREIRR L F AT AE, FIRD, DAMERI A,
NI i DR R A R ST B P 5 R R E . HUBRAC AR, T B i AL r= 2k, ik
BIisheR g, R URRI A By, BRARVEL A, kg Ptk LAk
IR R . PLAZT.,

1 MRS T7E

L1 R M SIREFON H-11648 BR CHZFH, FRIFRSIFR .

1.2 SR el 8 AR % B A= Pic 7 AE

1.2.1 AN EHI LG . AR BEAE, H RSB AR CLEEE
pH {H N 6.9~7.3, SRR 3RS, HoRIEHFE. 782 BEM, Sl H g
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TRNFEMEL b 65%, BAh, 383N 30%. BEEEE (5 5%, ekl
SRR I 2~3 AN H G, (B 1% 1k U AT TE HE T P 0 A P i dE AT U U %, R
PUBRERHE, REEH] 70C, RRKAFEY, 2IBEFET 40~45 X, 23552
RT3 A A5 T A % I 2B 7= 5 T A e 7 BE T DA L

1.2.2 THUERCEE . HRAE<34147 5055 R H 2R AWE N (JRE) P
GEIBERRES) K (G 73 H1A 600kg. 750kg. 675kg; FWSBREE 2 LAY 5 i
NPK A 450kg. 750kg. 450kg. ULk, MAKYE R T7 A ASHRBITN RIT AR I N
ARAEI It LU SFE MR 91 JBR 2 77 Tl TR W AR AR A SR . | Ry FR 0 4B b GE |
%) NN 0.95~1.08, P0.068~0.082, K1.61~1.95, Ca2.17~2.59, Mg0.80~1.10;
T B BR AR K ) 4 55 0 4845 (mg/kg 1) 9B RUR 8.9~11.3, AR 13.3~16.6,
THRHH 50.8~58.0, pH 1H 5.30~6.05. Jiti LS AKIE A[(FEAR ==X T & =< F
FROPIE EAA)- (L= B SEFH 0 & xR &) I+ (BRI & &
W), JRE . IBERRAS. SALH. AAKIIFR TR, 7l 30%. 10%-
50%- 50%tH5 . FATR G A . ARE SR PUE &G RN TERL
By, Wl — CEEECRIFERRIEAL) AR & 325kg. T BEERES 750kg-
AALER 550kg; Aoy — CFFEIBREAE) AR 455kg. T BEFRES 750kg. &
R 450kg. BN IE FATEAERC Ty . BCTs — A B SR T BIRRIBIE, 255 E0dE Y
N, DMEREPIRE D S0RAE /T B NI RIRGE AR, B2 i 4 N, UE
EKHEKI &=, 5i5h, K5 Ca AHbHUERM, MCEE U e &, (2
BERHES RS, T8 B TSN R ZE S RE R e R v A 4 T

1.2.3 SRR FH ARV 5 JE AT ) A

ZLRE TR AT 2 ANSURRA HLICHL AR AT S M AE YIRS 7 (TR S
R FAE TG 7 AR JURAE: Fie 7 — Cifi [ S R IFEIRRIEAE) N5%. P205 4%,
K20 11%, &350>20%, PR S E>25%, &G mEY>0.2 124N g, K4y
<20%; AL 3000kg. BL7 = JFEIFKIEE) N7%. P2054%. K209%,
TRy 220%, HHUE E>25%, WA mMEY>0.2 124N g, K5r<20%; R
T AWE 3000kg. 46 FIFFEEHK ML AR 77 5 8 HU BHZ BT o i [R] B 4
ERNEF=L, IRFRAT, EE A L AT A MO IR A TR A PR A
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 FHES S MBI s E e 77 ORI AR, DU o R LI ERER, i
BEXEPE, JRSHAUMA AR 1, R AR, BB R AR . P R
SO s AR RS P, AP L R A IC U7 IR pHL BN 6.5~6.8, BRI R &
BRI

1.2.4 Skl

2015 TR IR AR T 23-2 5 IS8 [l A3 B FH A= 0B R A 46
RS (RPN AL LD, B A MU NEAE XS BRI S50 156 . A
HOMAWHURERL 7 (=) 3750kg; ALFE@ (XFHR) AFA WEHEJE 45000kg-
JRZ 375kg. ILBERRES 750kg. SALER 450kg. RRALEE 3 WRELE, XTELHES,
/NX 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 7RyGHET

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

2 SR 50

2.1 Jc 7y il S A e

LB T HTHE T 2 ANE NG INA S ARy, st 51 R
B FEWOHNV AR IR A R FURCEIRAE AR HEC T (—) Gl RIS
BAE) N5%. P2054%. K2011%, MFE5>20%, HHREEE>25%, EHA
SAE=0.2 12N g, IKAT<20%: BEALE 3000kg. Ay — CGFEIFER) N
7% P2054%. K20 9%, KI£53>20%, FHHLF & E>25%, 514G 28 mEY
>0.2 124N g, IK53<20%; &AL 3000kg.

143



2.2 AR T MR g8 UE 45 5

2015 TR I AL AFET 23-2 5 1SR S S0AE I8 573 O FH ALK
WHEFD, HHAE CGEMIE N TARLAEIE, SR TR,
23-2 S HIA AL It T 2R C U7 AE S IE 45

2015 EREHE R E  ABUEIET 5 CK Hg

Ab 3 HE
R AR (kg) (kg) (%)

I 64.65 0.044 11978 /
OCK(H MATUIETE 45000kg. fR

I 65.19 0.044 12077 /
% 375kg. WA BERES 750kg. SALAT

I 67.64 0.028 7974 /
450kg)

SEH 65.83 0.0387 10676 /

I 62.84 0.04 10584 -11.64
@(WLBAL A WU & FH AT IE 1 62.84 0.047 12435 2.96
3750kg) I 60.87 0.04 10251 28.56

SEH O 62.18 0.0423 11090 6.63

T ORACEE A WA K 1500kg, AT MBI K47 128

SRIETRE, AR S LIRS, @F A= S 5 (1 - &
SERRA, WAL A% Il 7 BE 250kg L CK 397 6.63%, RIS A 147

B KON ZA UL SEEL T SRR ILTE -, R SR A S B e R, AN
SCMEYEYE, ORIEAEVIER, M. MERThRe, ARRAEM ), SR LA
AEE, (R, BbAh, BREEFRCE, WERSTAREE, BRI,

2.3 & FHAEYIIEL 7 G B 4

2016 SEFLA =4 A YIIC 7 BRLAE 482000kg, 7~ Ju 4 HAR 160 hm2 DL _E,
P 4T B UG AR, SEBL T I e RS R AR, AR ARG, £ AT
T A S R AL, SR AR 1, R AR, BRARA =R
A, AEEA WA B A 7K 2400 JELA L, AN, RIEDIRERIMER, ik
BREAEH Sy, o R RHEARASIAEE, (RS, HORHUIEIE = 6.63%, R

S

T

2017 FE S KEARHE, E2A5HE THWHAUA 333hm2 PLE, fFE 2016 HF£R-7E
HE™ 160 hm2 VL b, Bl E i /RyEHET 493 hm2 UL b, {80 VR i A5k 118.32
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JiTG CREBG=RD, Behb, 2017 SRR 3 B X T 28 3 75 N2 F 4E HLmAL
Ti FH 2 L A= e 7 e L

3 45

3.1 MACPEEAL, WK KBS KT, T AR A N R AR iR
Rz, WEEFHOKPRFR T B 2ME4, S22,

3.2 SPHETHEAE, Jod Rt A F A A 77 A T et SR AR M A ARV R 26, A
PifiEr . PUrE. FREL B BhAh, S IR BHRIR PRI S Y

3.3 LRAEYE T AESEIL T HURAL AT, ORES I - BC RS e e, 3 e A7
MR, WSS, (R bRt A=, IRERE LS BT AR

B

4 AFAE )

4.1 LRI TR & ER A I % U AR 2 B ikhr ), dE 7B
HESIHERI AR CA 2R PAEYD) S 75 Bl B R 5 TR 3 B

4.2 LRAEYRITIE AW H D, HRANRAL, & 2~3 FAM A
HUAE, S LK B2 3 7=

5 Wi AL

5.1 HRGHE (SIS AR 7 IE S EAHLEN CKEJLE N. Py K
SWEAMGE) HIRINAE WY, HOBRE, Sl TS HEEAE, &
WOF— AN e B R Z R B, anBEESs, 23850 BAS BEREAE 1125kg,
fERE G 13.95%, & AT EREAINERAE (7T B8 P AR B NE AR B8
0y, L F A 5 AN TR B AR

5.2 B AR B RIT EPIE . R AR B, A BEIERIE RN . iy AR
B PRI R BN BN, AT — AR, 2~3 AF I — IR 3 K AR TR A & i
DU R BERC T o Ak, PR AR W 7 B AR, DA AR S B 2 2
FAh, L RAIBRC T B NURA S, BESRTE TR, @il 2~3 FE B — K
AHUAE, G JpRE HE VX R B S 7 56 SRR NMT R L, AR T AR R AT
2012~2015 4 5[5 52 bR 2 72 Mk B R A & 81 R B B B A % K A 1 156 7T 4 7
39.58%, {HILIT B HREER K AT IEYE . BRVE, 0K P BT HE UK S S5 TR I T A 7R
AT LR K 2 <40%, W] K H HLAE Ak i 3 L, LA B HLAE A b
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45000~60000kg Ftf. (HiR I &R KATEM GRERIE, |ARETARGERETS
Hh [ B AR B B P B SR AT S AE T 2016~2017 SEAEF Rl IR [ R AT &
P AL A A AR B0, — 47 0 KAT, SEARAE A B~ AW & IA
75000kg LA b, HA KERMRBE R, AFEIEH ), SCEESHE, 4
TRdi. DR, MRARKIE, WHBOKIERE 3R, FLEEX BEIE ™ 42.94%H1 33.55%, H
AT S T HURAGAS [F1E AL AE BRI AR5 UM A S R P V) 3 it A 7 L
HHE TN KEGEER, 0E T2 55 KAT, PELEIR 10 2806, AR
fifck T A BUIEAS R, Ik b T, HLRE SRS, JUHAR SRR 2R
RS JB2 184 7 18 255

5.3 ERBIRGEAL, IR RS T, RS — KW,
A R TR H 0 e 30 o it A P ik REDR R P 28 1 B 2 4 v, LA, B
i, SRR (ONAGRD AR MR IR SRR SOR & K AE, T ik K i 3
7o

5.4 FRSTAEFEIT AR AR IEC O RE R B, AR RS T RERR R X
FEA BRSO R, I Pk B A =R, DU — P
DR & R Aals B TOARAE, IR F AR 7 RE R R S A DA HEiE 2 AR
YIC 7 NE P Fr B R JE
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MuMADSI and MaOFP1 regulate fruit quality in a tomato ovate mutant
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Road, 571101 Haikou, China;
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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 MuMADSI 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 MaOFP1l into ovate. “Starch and sucrose
metabolism”constituted the primary metabolic pathway, and the gene numbers in this
pathway were obviously different whenMUuMADS1 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.

Key words: MUMADS1, MaOFP1, fruit quality, regulation, tomato ovate mutant
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