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DNA Methylome and LncRNAome Analysis Provide Insights
into Mechanisms of Genome—dosage Effects in Autotetraploid

Cassava

XIAO Liang, YAN HuaBing
(Cash Crops Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, China)

Abstract: [Objective] During newly formed polyploidy, one of the most intriguing aspects is that whole-genome duplication (WGD)
increase the dosage of all coding and non-coding genes. This study aimed to evaluate the short-term impact of intraspecies genome
duplication on the expression of PCGs and IncRNAs of whole genomes, [Method] Artificial synthesized autotetrapliod cassava
(Manihot esculenta Crantz) (4x), together with the diploid (2x), were adopted to conduct integrated maps of methylomes and
IncRNAomes. DNA methylation variation of PCGs, IncRNAs and transposable elements (TEs) was analysed in 4x cassava.
Association between DNA methylation level and PCGs and IncRNAs expression was assessed, as well as the correlation between
PCG- and IncRNA expression levels and the abundance and physical distances from adjacent TEs based on Pearson correlation
coefficient in 2x and 4x cassava, respectively. TE methylation level variation related to the distance from the closest PCG and
IncRNA were analysed in 4x cassava, [Result] TEs suppressed adjacent PCG-expression levels, while TEs activated the expression of
nearby IncRNAs in the cassava genome. The hypermethylation of DNA transposons in mCG and mCHH sites may be an effective
way to suppress the expression of nearby PCGs in 4x cassava, resulting in similar expression levels for most of PCGs between 4x and
2x cassava. The decreased methylation levels of retrotransposons in mCHG and mCHH sites, which partly attributed to reduction
methylation of Cypsy neighboring long intergenic noncoding RNAs in 4x cassava, may be a mechanism that may suppress the
expression levels of nearby IncRNA, leading to no significant differences in transcriptome alterations for major of IncRNAs from its
diploid parent, [Conclusion] This work highlighted that WGD-induced DNA methylation variation in DNA transposons and
retrotransposons may be as direct adaptive responses to dosage of all coding-genes and IncRNAs, respectively.

Key words: Autotetraploid cassava; Genome-dosage effect; DNA methylation; LncRNA expression; Protein coding gene expression;

Transposon
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28 || S St 2 L IS E SR B E PO

WEE 2, aER Y, AT, BASY, xEHE? xER>
1. #d REHNHAHF R Hhika 570228
2. P B R R A B R AR S Se b FR AT T BT R Ak RS A R M IR B RR 5 AR ) B R
F/IRVRATIFAZA R FREP SEARAEELRE, Haike 571101
3ERIIN—RERFRRFR, BAIKK 163316

W B LR b E R RO IR, E AT L G AT A 16 S IR e — A [ SR, R A
J7 Bl RE AR R BT T W R R SR 2 AR TR R . AR SCE XA @8 (Desmodium discolor) 5 #2511 H 8
(Desmodium distortum) F T GIRE T2 AN AT 4T, SHLDEFHEE (CP). MARWI(EE). MEZF4E(CF). BRIETRARLE
4E(ADF). W BRI 4E(NDF) #K 43 (Ash). BRI HPINFE). £5(Ca)s BMe)ZE 9 MNEARIEAT 4TI e, - F DR AR
XX L S ) FRAME AT 2 BT T . RS SRR, ARl TS CIAT3021. 285 [0 . CIAT13423., A8 fh 1] i5is
CIAT13441, #}Z514548 CIAT33560 HIIREMEXER S, EIHRMERE, 2R SMIT R EMME, #2200
CIAT13761. AF € iliie CIAT3798. A il igis CIAT33647 RITARIFIXHE MG, B IR EMXTRZE.

KB T Liog; A2 ILE; EIRNE: TN

Evaluation of the nutritional value of the Desmodium discolor and the

Desmodium distortum

YANG Xxiaokui'?, HUAN hengfu*’, HUAN Shugian'’, HUANG Dongfen®*, LIU Guodao?, LIU Xulin**

Abstract: Desmodium Desv. is an important forage cropss resource in southern China. At present, there is only one variety of
Desmodium Desv. in China, which is Desmodium ovalifolium Wall. cv. Reyan No. 16 . This article mainly analyzes the nutrient
components of the germplasm resources of the Desmodium discolor and the Desmodium distortum, and analyzes the crude protein
(CP), crude fat (EE), crude fiber (CF), and acid-washed fiber ( ADF), neutral detergent fiber (NDF), crude ash (Ash), nitrogen-free
extract (NFE), calcium (Ca), magnesium (Mg) and other 9 indicators are analyzed and measured, and then the relative value of feed
The nutritional value of Desmodium Desv. is analyzed and evaluated. The results of the study showed that the relative value of feed
and nutritional value of the Desmodium discolor CIAT3021, the Desmodium discolor CIAT13423, the Desmodium discolor
CIAT13441, and the Desmodium distortum CIAT33560 were higher, and the nutritional were higher. The relative value of feed of the
Desmodium distortum CIAT13761 and the Desmodium discolor CIAT3798 and the Desmodium discolorCIAT33647 is low, and the
nutritional value is relatively poor.

Key words: mountain locust, nutrient composition, Nutritional value, evaluation

IS8 & (Desmodium Desv.) & G RMEFAC WA IR %, —SEok 2 E AR EREY), | 2040
THAFF AT HLIX, BRI 350 2] 450 Fh, 2 EEBEENTANE . —, FEPMEREAMEERM
B AR Fy L A 5 R U LA S R B AR AR, B L I PRI R S R 2 BT B 32 AN SR

HEWE  WBEARML A E E KA AR R R A AARPEREGTIH (2019CXTD415);  [H 55 R AL AliHT
FUTHRIPRE (2014CB138706); 928 28 2 PERI W BE T B AR 55 3 LB & 00 H (1630032017032,
1630032021015)

fEBR/N WF2(1995-), 55, RN, WA 74, BT FE07 R 9 #5855 AT E-mail: 1075990810@qg.com.
LB #AE# (Corresponding author): AB1E#E E-mail: hengfu.huan@]163.com, huangdongfen2002@163.com,
huanshuqian@163.com
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FERTEARMZE BRI 7 REUR K, 73708 60.72%F1 50.45%, Ui B (i g BA =5 Wi fe 260, JfF
HEA PR S, TR E R AR, ) 8 R — b B s 0 R R O AR
By, EE, SREESH S, BARENARNERY. e BT LR R A Fe RS R
TR LA MR Eh A, AT AR s R R AN, PR AR A A 77 AR S o 2 S AR B T
BRI, Ll B A RS v [ g T B A SR E B, AN [ L e SR A 3B LB R A R RUR A,
HER 1 ERBIREEE (p<0.05) B HEANURRSET. igis @Y L oA T TR, &
B 27 # 5 2M. H 1980 4 LAk St fa WBRFIE . BH6 L W5 51 3E 2 4 1| i i @ i) #5208, 72
B TR S EEA XM AL I B R S AR AR T L R ORI AT AR A b, E A A
it 16 5 BRI 114588 (Desmodium ovalifolium Wall. cv. Reyan No. 16) — A [E & fhFh o 1A E B s hg BA AN
[ A Z e, — AN L e SRS B 2 FE 7 B0 2 AL K R TR SR, BT LAEE B A [R] A BE A0 o 1Ly
O T U5 L PR R B R FR AN T IR — 43, R A By T ks B IR AL R P L B AR B U
AT s SRS . BT, L e A A R T R 2 1R B RS AR R B A VR R B
BT TR Fe Oy, AIUEEARAT 1 16 Fh, 300 24010, FErERE 7, (i R o A AR U, X L
WS K BT 5 A BT e [ e 7 O BRI T R AR, A BT L R RS

AW I B T RAF A E LSS (Desmodium discolor) 5#1Z511M58  (Desmodium distortum) FhJ5i
BEURIE TR Ry, 0T L () R A AT AT, g Ll R R () 35 B AR — S IR AR

1 ME5HE
1.1 BHA R AR
RIGAT RN 2019 45 EHE LV Bravis gk bty (CIAT) #7513 L e fh 57 595, FHLAIHT 16 5
G IF L R O B, EARBAZAN LR 1o BRI P T 5 2 08 N 7 mh B s Alb B2 Bt JAaT VE 9 i b %
PRI TR T A0, Z AR AL RS 199317, ZREE 109°34', ¥Ek 149m, JE#HVr A ERA, R
IS HAE IR 23.98°CH AT 1.8°C, HifEnii 40.0°C, FEXMIK 2135.9mm HAZE (5-10 A1) BokE
G AEL Ay, Bk 82.42%, HZEMEK (11 HA4E 4 A) 1015 17.58%, BKERAE].
TN K A KB FIRE A, H ALY : pHS.88, A ML 12.06g/kg, A& 10.94g/kg, 53U 40.8mg/kg,
A 56.4mg/ke, FAUES 176 9me/kg, FHLIT N 23.79¢/kg!! Y,

=1 432 B P RAA SR
Tab.1 Germplasm list of the Desmodium Desv.

G 5 B CIATi 5
number name CIAT number
1 AR L W CIAT13419
Desmodium discolor
2 AR L W CIAT13423
Desmodium discolor
3 AR L W CIAT13441
Desmodium discolor
4 AR L W CIAT23857
Desmodium discolor
5 AR L CIAT3021
Desmodium discolor
6 ARt 1] i CIAT33647

Desmodium discolor

4
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7 Eqanipeit] CIAT3798
Desmodium discolor

8 CRENIEET CIAT13761
Desmodium distortum

9 CRENIEET CIAT33560
Desmodium distortum

10 CRESIELT CIAT43218
Desmodium distortum

11 HAHIE16°5 B 1L S e CIAT350

Desmodium ovalifolium Wall. cv.
Reyan No. 16

12 BPR RSN

2021 4 5 F 21 FURBESIEATIURE, ST ISR T 2 0001 SRRERDRL LA 0, ke
5o 15 10SCHITHR T AT 30 404, FHEERST {E 6 CRUT R, 15 e HRERURY R 07, P 0
SR

1.3 R Kbl /& vk

1.3.1 FHARH =M%

SRR LG E I LA R 2 s B SRR IERBUEI e MU & ) SR 550°CrIbesk
ML 2y A BV AR MO SR BRI I E 1 e R T 4E Y 2 Goering H K A1 Van
Soest 75 1% IR ME VG I 2T A R b MRS 2T 4, B0, BEPURGREAT I, Soh I 52 45 L S A 16 5
G P L i e 3 A T 0 HE A

1.3.2 4atAast{a ey F 7 ik

REVE by 36 [ ) B A0 5 J B3 2 N J@ 10 T 55 17 3% 4 M A B b2 (National Forage Testing Association)
AR, IR SHME TR R H 5128 EME— 2 A B GBS EAE AR 5K & DM AR R & ) sk 4%
RS RHARL R B VFE FEEO e S AR — R brdE R CERAEEAE T RFV 24 1000 SRR AT 7
TP R . FEMPTARARGHE (RFV) N: REV=DMI (%f&fi &) *DDM (%DM) /1.29.

Hrb, DMI MR TR R RS E, A N% A E; DDM CHRJELM TP, $ALN %
DM. DMI 5 DDM (¥ T4 24 5355 4 DMI (%44 5 &) =120/NDF (%DM ); DDM (%DM ) =88.9-0.779*ADF
(%DM) .

1.4 BELEH 555
KR Excel2017 BAFT 2B Bt AT S A, R 45 R LU I bR 22 Ko . SR SPSS19.0
WA R 8 AT B R R E T

2 R

21 HEHEE
FHEE A8 R PO S RN B Fa A, e s R S R B O R T N AR . iR 2 T
AR [ ISR A 2K e e E SRR E O S E A A R EER (P<0.05), HEASEAE 8.99%-19.69%
], oAb As ol g CIAT13423 (B & 2R E, N 19.69%, A2 E LI CIAT3021 A& H & 2
X, 9 11.85%; RI=21LMEiedt CIAT43218 P A & &R, N 19.06%, #=51111H1E CIAT33560 1A%
5
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AR N 1551%, HPMHEEASERUEAGEZENER (P<0.05), ERZLEERHEASE
P M = T AR B 5 3T 16 5 R Ll R A LA 1 s S5 22 LR R EE B S B B E S T

A 16 S HIrFIEEE (P<0.05),

2 LBENEERSERESIT O

Tab. 2 The crude protein content and its statistical analysis of Desmodium Desv .

YT 2% CIAT%w 5 HEBEEY
number name CIAT number CP content%
1 A5t 1) i e CIAT13419 14.04+0.67

Desmodium discolor

2 ARt e CIAT13423 19.69+0.32°
Desmodium discolor

3 ARt e CIAT13441 12.25+0.67°
Desmodium discolor

4 Eantip ol CIAT23857 13.3620.32¢
Desmodium discolor

5 AR 1] i CIAT3021 11.85+0.08°
Desmodium discolor

6 A 1] e CIAT33647 14.120.79¢
Desmodium discolor

7 Eqaniiful CIAT3798 17.2520.47°
Desmodium discolor

8 CRESILET CIAT13761 16.810.61°
Desmodium distortum

9 CRESILET CIAT33560 15.51£0.40°
Desmodium distortum

10 ERESILET CIAT43218 19.06+0.25"
Desmodium distortum

11 FABIE16°5 B 1L g CIAT350 8.99+0.39"

Desmodium ovalifolium

Wall. cv. Reyan No. 16

22 S E

TEYRNE 7 & AR E TR E B 2 R Fa s, 75— Ya [ PRI G & S s s A B8R . th 3R 3 ml A,
A (e L R ) 25 L s (KR B T & B VS EIE 7.70%-11.77%2 18], FLrh 41 2511 0008 CIAT33560 FFH g 5 &
B, N 11.77%, SEE T2 ILEE CIAT3798. CIAT23857. CIAT3021. CIAT13423. CIAT13419.
FIZE g CIAT13761 (P<<0.05), A5 {f1l g CIAT13419 KIFLAE T & Bk, N 7.70%. S5#HHT 16 S5
A L, R A REZR LR CIAT33560 HIRHNART & &0 3 = T3t 16 5 0P ILiEig (P<<0.05), H
BREAHE 16 5 Ot g 7= AR E (P>0.05).
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Tab. 3 Crude fat content and its statistical analysis of Desmodium Desv.

Gt B CIAT%i 5 RSB
number name CIAT number CF content%
1 A 1] e CIAT13419 7.70+0.59¢
Desmodium discolor
2 A 1] e CIAT13423 8.31£0.46>¢
Desmodium discolor
3 A 1 e CIAT13441 10.22+0.52%
Desmodium discolor
4 A7 1] e CIAT23857 8.510.57°¢
Desmodium discolor
5 A 1] e CIAT3021 8.88+2.40*¢
Desmodium discolor
6 A7 1] e CIAT33647 10.41+0.11%
Desmodium discolor
7 AR L I CIAT3798 9.05+0.51>¢

Desmodium discolor

8 AR i e CIAT13761 8.10+0.13%
Desmodium distortum

9 AR i CIAT33560 11.77+0.98"
Desmodium distortum

10 AR L CIAT43218 10.73+2.82%
Desmodium distortum

11 FABF16°5 BRI L 05 CIAT350 10.22+1.96"

Desmodium ovalifolium Wall.

cv. Reyan No. 16

23 %S E
FHAF 2 & B8R PO E FR N A L EL A FE bR, RO AT 480 & 228 BB M R I EH BN 2 . tHER 4 7T A1

AR €] 5 R 2K 1 A (KR 2T 4 S R AT 17.17%-28.38% 2 18], FLrpAR (a1 108 CIAT33647 IR 2144 &
B, N 28.38%, WEEmTIeligeg, ARl s CIAT13423 WIS Rt N 17.17%, BEK
FHEIgE (P<0.05), At li0EE CIAT13419. RIZ2 14008 CIAT43218. FZ81542 CIAT33560. 7%
il EE CIAT3021 Z [MZERARE (P>0.05), A iigiE CIAT3798. ARt ligie CIAT13441. Bl
IhiE CIAT23857. #}Z21LMHIE CIAT13761 Z A ZERARZE (P>0.05). SR 16 5 U LR AHLE, #
F 16 5 BRI 1L e (AR 2 4 2 3 v T e e (P<<0.05).
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Tab.4 Crude fiber content and its statistical analysis of Desmodium Desv.

G5 2E0] CIAT%i 5 FHEF Y5 5%

number name CIAT number CF content%

1 A7 1 e CIAT13419 20.011.16
Desmodium discolor

2 AR L W CIAT13423 17.17+2.39¢
Desmodium discolor

3 AR L W CIAT13441 23.50+1.33¢
Desmodium discolor

4 AR L W CIAT23857 25.72+0.89°
Desmodium discolor

5 A7 1 e CIAT3021 19.39+1.38¢
Desmodium discolor

6 A7 1 e CIAT33647 28.38+0.23
Desmodium discolor

7 ARt 1 i CIAT3798 24.27+0.58°
Desmodium discolor

8 CRESIEET CIAT13761 23.910.63°¢
Desmodium distortum

9 CRESIEET CIAT33560 19.36+0.94
Desmodium distortum

10 AR L CIAT43218 19.89+1.82¢
Desmodium distortum

11 ABE16°5 G Ll e CIAT350 34.81+0.48"

Desmodium ovalifolium Wall. cv.
Reyan No. 16

24 BEKRGAESE

TEE TR ARt L i 5 R0 25 ) B (R R VE PR IR 4T 4 (ADF) & E7E 17.02%-29.07%2 1], 7AZ 1] hh e
CIAT23857 ] ADF & &, A 29.07%; AFiliigid CIAT13423 () ADF & & &(K, N 17.02%. il
e CIAT33647 .48 (11140 #2 CTIAT23857 #2518 CIAT 13761 f] ADF & 2% & 148 to i i CIAT13441.
AR g EE CTAT3021. ARt Lo is CIAT 13423, AR A [l i8 CIAT13419. #2208 CIAT43218. #2251l
e CIAT33560( P<<0.05) A%ty 1 it 554 251 1) B fY) ADF 55 5 3 25K T34 16 5 BRI 1L i 8 (P<0.05) 6

=5 LIBIERER MRS S B R E GO

Tab.5 ADF content and its statistical analysis of Desmodium Desv.

s e CIAT%i 5 ADF&E%
number name CIAT number ADF content%
1 Aty | i CIAT13419 22.6243.35%f

Desmodium discolor
2 AR (e ||y et CIAT13423 17.2242.06"

Desmodium discolor
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3 AR 1] s CIAT13441 20.11£0.21%"
Desmodium discolor

4 A | 4T CIAT23857 29.07+1.75°
Desmodium discolor

5 A | AT CIAT3021 19.2620.96%"
Desmodium discolor

6 AR 1] CIAT33647 28.95+0.96°
Desmodium discolor

7 AR 1] CIAT3798 25.75+0.44%
Desmodium discolor

8 REZE L e CIAT13761 26.92+0.84"
Desmodium distortum

9 REZE L e CIAT33560 23.39+1.02%
Desmodium distortum

10 REZE L e CIAT43218 22.310.60°%
Desmodium distortum

11 AT 165 G L s CIAT350 39.28+3.40°

Desmodium ovalifolium Wall.

cv. Reyan No. 16

2.5 HHRGTESE

L 8 F rh P VR 2T 4E (NDE) & B 7E 35.34%-50.62%2 18], P #1251 08 CIAT13761 [ NDF & &
fermr, AR CIAT23857 Hok, XA LML) NDF & & 83 & T H e s (P<0.05), il
HiE CIAT13423 ) NDF & &1k, ~ 35.34%, H5ZEILE CIAT3021. #25LidiE CIAT43218 %27
ANEFE (P>0.05). #WF 16 5 U0 1118 ) NDF &84 45.81%, 5248t 10He CIAT3798 %= R A W3,
e 7 5 B2 (P<0.05).

6 LR ERR A E S B RAG O

Tab.6 NDF content its statistical analysis of Desmodium Desv.

i £ CIATYw 5 NDF&E%
number name CIAT number NDF content%
1 Aty i g CIAT13419 38.47+0.50°

Desmodium discolor

2 e 14 e CIAT13423 35.34+0.53f
Desmodium discolor

3 AR 1] A e CIAT13441 37.33+1.68°
Desmodium discolor

4 AR 1] e CIAT23857 48.19+1.37°
Desmodium discolor

5 Ao L i et CIAT3021 36.82+1.22°
Desmodium discolor

6 Ao L i e CIAT33647 43.50+1.08¢

Desmodium discolor
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7 AR L e CIAT3798 44.09+0.80%
Desmodium discolor
8 ERENIEET CIAT13761 50.62+0.84°
Desmodium distortum
9 ERESIEET CIAT33560 38.03+0.52°
Desmodium distortum
10 CRESIELT CIAT43218 36.93+0.64°"
Desmodium distortum
11 HABIE16°5 1L S e CIAT350 45.81+1.60°
Desmodium ovalifolium
Wall. cv. Reyan No. 16
2.6 HRGEE

AR || i e 5 AR 25 R K A S B AE 7.01%-11.02% 2 ], Forr & 25 1 i s CIAT13761 FHK 4 5 &

BeE, N 11.02%, S m THE i, A8 igis CIAT3798 FlA% o 1] idis CIAT23857 MK 7 &2

=N
Bad

AN AR | CIAT 13423 545 (0 1 i CIAT13441. 8125 (11588 CIAT33560 HK 4 & B 2Z B AR E,
HA MR KAy S A B EFE 2R (P<0.05). AW 16 5 O L idi K 7> & 5N 4.04%, 5351
TR (e L e R 2R e (P<<0.05).

=7 LB D & ERESI O

Tab.7 Ash content its statistical analysis of Desmodium Desv.

i B CIAT%i 5 FIRY EE%
number name CIAT number Ash content%

1 Eantip sl CIAT13419 7.01+0.09"
Desmodium discolor

2 Eantip sl CIAT13423 9.970.07%
Desmodium discolor

3 At e CIAT13441 10.1120.18°
Desmodium discolor

4 ARt e CIAT23857 9.35+0.16°
Desmodium discolor

5 ARt e CIAT3021 7.45+0.06°
Desmodium discolor

6 Eantip sl CIAT33647 7.85+0.08"
Desmodium discolor

7 AR 1] g CIAT3798 9.24+0.21°
Desmodium discolor

8 CRESILET CIAT13761 11.02+0.09*
Desmodium distortum

9 AL e CIAT33560 9.76+0.14°
Desmodium distortum

10 CRESILET CIAT43218 10.72+0.21°

Desmodium distortum

10
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11 AT 165 BRI 1L s CIAT350 4.04+0.16'
Desmodium ovalifolium Wall. cv.

Reyan No. 16

27 BERBRBYEE

A5 6o | A R R 25 1 0 ) TS RUR S A 39.24%-52.43% 2 (8], HLrpAR (il i0iE CIAT3021. A5
gE2 CIAT13419 FIERR HMPIM & B, —HRERENER, HEESTHAALEE (P<0.05).
AR CIAT33647 ML AR B & ERMK, N 39.24%, SRIZ LW CIAT43218. #1211 10 i
CIAT13761 MIERR YIS EERALRE, SHe s BE%ZER (P<0.05). W 16 5 HIF i
KRR SN 41.94%, W51 CIAT3021. AR 1L i0EE CIAT13419 LR B & 5h B
FZMER (P<0.05),

®7 BN TRRHYSEREGIT O

Tab. 7 Nitrogen-free extract content its statistical analysis of Desmodium Desv

s £ CIATSw 5 NFE&E£%
number name CIAT number NFE content
1 AR 1] e CIAT13419 51.24+1.41°
Desmodium discolor
2 A e L i e CIAT13423 44.86+2.85°
Desmodium discolor
3 AR 1] e CIAT13441 43.91+1.18°
Desmodium discolor
4 A 1 g CIAT23857 43.05+0.90>¢
Desmodium discolor
5 7 1) e CIAT3021 52.43+3.52°
Desmodium discolor
6 2 1) CIAT33647 39.24+1.09¢
Desmodium discolor
7 e 3 e CIAT3798 40.160.93°%
Desmodium discolor
8 ARFZE 1) g CIAT13761 40.16+0.87°%
Desmodium distortum
9 REZE L e CIAT33560 43.59+0.72%
Desmodium distortum
10 ARFZE 1] e CIAT43218 39.60+0.72%

Desmodium distortum
11 AT 165 BRI L e CIAT350 41.94+2 420
Desmodium ovalifolium Wall.

cv. Reyan No. 16

2.8 TERAENHME
JE I T A 0 AR € L ) 2K L D )RR AR XS E D) RFV) 1E 124.88%-198.73%, oA AR ¢a 1) f it
CIAT13423 HIta A HE B mr, Ehis 198.73%, S T HE i (P<<0.05). ?Jrgémm% CIAT13761

11
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IR AHE IR, N 124.88%, S50 LiEE CIAT23857 MITAE X E 2 5 AR B2, (H R Z KT HAbl
B (P<<0.05). FIZE11H0EE CIAT43218 545 (1l 0iE CIAT13419 FIRLZE 1S CIAT33560, 25 1l i ie
CIAT13441 FIAZ € L8 CIAT3021 TR XHE 22 S AN 5 25 o 0T 16 5 ORI L e ARy Al R AR B A 118.37%
HRIZE g CIAT13761 25 AR, (HEERTHE EiE (P<0.05).

K 8 L ) R A

Tab. 8 The relative value of the fodder of Desmodium Desv

T £ FR CIATSw % B A XA
number name CIAT number RFV

1 7 1) CIAT13419 172.33+5.29°
Desmodium discolor

2 2 1) g CIAT13423 198.73+5.22*
Desmodium discolor

3 e 4 CIAT13441 182.77+8.66°
Desmodium discolor

4 AR 1] A e CIAT23857 127.96+4.43°
Desmodium discolor

5 A e L i e CIAT3021 186.82+5.23°
Desmodium discolor

6 A e L i et CIAT33647 141.86+1.41¢
Desmodium discolor

7 A e L i e CIAT3798 145.28+3.32¢
Desmodium discolor

8 FRESIE T CIAT13761 124.88+1.59°
Desmodium distortum

9 AR 1 i e CIAT33560 172.88+2.66°
Desmodium distortum

10 REZE L e CIAT43218 180.17+2.55%
Desmodium distortum

11 P16 P L e CIAT350 118.37+1.59"

Desmodium ovalifolium Wall. cv.
Reyan No. 16
29 HEERE

Xof L P45 5 B o M R B, AR L R R 25 I (AT S R AE 0.81%-1.04% 2 7], iR AR 4G
18 CIAT13419 FIS & Efm, N 1.04%, 54861102 CIAT33647. A8t 11110H2 CIAT13441 5 & &2 5 A
B3, 5Helesss e BENER (P<0.05). #2511151E CIAT33560. CIAT13761 K85 & & 5K,
N 0.81%- 0.82%, WE(LTHE I HES &8, A 16 5 I0rF (g 8e i85 5 8o 1.38% B & m T4
Ll g AR 25 e (P<<0.05).

12
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F9 LIRS ER AR O

Tab. 9 Calcium content its statistical analysis of Desmodium Desv

Gt B CIAT%i 5 5 %

number name CIAT number Ca content%

1 Eantip ol CIAT13419 1.04+0.01°
Desmodium discolor

2 Eantip ol CIAT13423 0.95+0.01%
Desmodium discolor

3 Nt ol CIAT13441 1.03+0.00™
Desmodium discolor

4 A g e CIAT23857 0.93+0.00°
Desmodium discolor

5 ARt e CIAT3021 0.93+0.01°
Desmodium discolor

6 Eantip ol CIAT33647 1.02+0.01>¢
Desmodium discolor

7 AR 1] CIAT3798 0.92+0.01e
Desmodium discolor

8 AL e CIAT13761 0.82+0.01"
Desmodium distortum

9 AL e CIAT33560 0.81+0.00"
Desmodium distortum

10 CRESILET CIAT43218 0.97+0.01°%
Desmodium distortum

11 AT 165 BRI 1L s CIAT350 1.38+0.03*

Desmodium ovalifolium Wall.
cv. Reyan No. 16
210 ZRER

XoF AR ) 0 LR A8 25 1L e PR B A AT R L, A L R RN 25 LR R B B AR 0.14%-0.38% 2
(). HAPRIZR LIRS CIAT43218 B S Em, N 0.38%, BEETHEILEE (P<0.05). RIZ511EiE
CIAT13761 MBS E A, N 0.14%, WERTHELEE (P<0.05), AFt HiE CIAT3021 FIAR 1115
12 CIAT13419 WSS EE R AL, He ey FHEAFREEZR (P<0.05). A 16 50 (LiHE
MEEEETR 0.38%, SRIZEIIEIE CIAT43218 A W EZER, SHeldifg BEmzER (P<0.05).

10 LIRS B R E G o4

Tab.10 Magnesium content its statistical analysis of Desmodium Desv.

T BN CIAT%i 5 B B
number name CIAT number Mg content%
1 A A 1 A CIAT13419 0.27+0.00°
Desmodium discolor
2 A 1 A CIAT13423 0.29+0.00¢

Desmodium discolor

13
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3 A A 1 A CIAT13441 0.31£0.00°
Desmodium discolor

4 A 1 A CIAT23857 0.21+0.00°
Desmodium discolor

5 A A 1 A CIAT3021 0.28+0.01°
Desmodium discolor

6 AR h 1) i CIAT33647 0.20£0.002
Desmodium discolor

7 A o1 e CIAT3798 0.17£0.00"
Desmodium discolor

8 FEESII T CIAT13761 0.14+0.00'
Desmodium distortum

9 FEESII T CIAT33560 0.32+0.00°
Desmodium distortum

10 FEESII T CIAT43218 0.38+0.00°
Desmodium distortum

11 PRIFL6-5 G I Ly I e CIAT350 0.38£0.01°

Desmodium ovalifolium Wall.

cv. Reyan No. 16

3R

s SR A — P E RN ER R A R, ARENEARSE, RApER, ~Es, §%RF
B, BABERT A E S AR AED . SRS i e SR S ST R R, AR
AR KB A E R INE R E LR ZER, (AR E R E RN E R, IS e S IR A L b
EFRMETT TN o Ll AR ) 5 o R R R TR S RO B S R, R R AR AR 4
RN TE B TR, REHE A SR, BT S B2 SO B 5 Y AR S R
17 475 L A S A A 2 R TR R & B B RN R], S50 BP0 7 2 B e 4 SR A B, ik
TR AR 2 B ER A AR, X T A A2 137 5 1 L o s b P e 28 R0 RUORE B 18] AN (5 5 3 BURED
St 1L PR TR I AR R RIS, SR 4k, A BB AL AN [7) th ] i L i 8 95l o A8 A 1) 2 8 ) Y
5[ SR AT 16 5 G0k L S RE AR b, AR 6 L e 5 8 250 [ g AR A 1 R R S IAE 16 S ORI
e, HLZT4E S BRARTIAET 16 S UNmHdghe, XK BT 351 3R et B B B R, e
FHREIWT MKy TR & b, FABE 16 5GP (L e 5 — e ) [ i s R AR 2 1L s 5T 55 V5 Y
FMEER, XU T AR R AR 2R L e R 5 SRR AL T A 16 S IR R Yy, tHERE T
A 0 Ly e R 4 2 L e LA v R R AR o AT AR L e 5 ) 2 1 e e 5 B 1 e W S T AT 16
SO L, X AT AR TR s R EURE I ) S S gk SR

5 R R AR LA B T CIAT13423, RIZE 10002 CIAT43218. A€ g8 CIAT3798 1)
HEASEDES TR 2 SHAEE, 2000 CIAT3021. 28l i0ie CIATI13441 I E A S ELRE
TR 2 SHAE DY, MRS B R T AT 2 SR s, AR R 5 T AT 2 S
FEEE, F5 U AR o L s AN AR 28 L s B RS R E SR E S R AMME (P<<0.05). MZF4ES 2/ mEk
K, EERE AR A R, ARSI I G L e R AR . RLIR I T, R A, ik
ek P et B BT ARARMCE, DRl 50 ] DUFE D 3 R 77 A R, K 2 AN e U H 4
RS PR B E SR A, R R ERR S e, SO, Wik, EIReRm T
KR o FEAR IR S A LT PR K 2 B B, Rl 10% Bh b, X SR B 1L i v = T

14
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4 g5

AR UR S TE BT ANFE AR 1L 00 ()78 FRAN B A AN R PRI o 300 3 ) 6o 738 8 1Ly e L R 2511 i s )
BIRNMME TR, AR CIAT3021. B LiiE . CIAT13423, A€l i0hE CIAT13441. #1280y
B2 CIAT33560 MW kHAEX B e, B FRME SRS, &80T Sl R E Ml 220 iis
CIAT13761. A8t liddig CIAT3798. A8 fh liidis CIAT33647 KRB A%, & IR EA N %
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A1 AR H RS Rh I P R B i b

BE, ExrE, THE, fM%, Ak, KEds, AL, BF, B
(" HE&EB SR EHEVEMFLH, 7% dT 530001)

W B AFRH RS ER RIS AR RER, 7B A FE AR H R A AR, UM AR PR R BRI
2R 5 SRR IR CRERAE 2 SAIXTHE ROC22 %) JHFAIXT 4, M e fE iR g R WM . 26, mhebal v el WV a .
PRI ER S AR GG AR bR . S5 SRR ATV PRI VA MR AR O 1 B AR ZE R, GR2 5 AR TR AR (1 25350 m VA M
EhcE: FERC2 S ABA & EREIERR, S5 MR REE, GA3 HIE MMM ISR AAHIE, 5 ABA Fl IAA )48
it S EAABE(CAT) . MY N R R RE BE(PAL) S5 IR IR ISR IE A O, RV BERE & R EE(SS) ST iR ML 7 59
FEAUEIE, T B (protease) TEFE R 2 5 HARETE IR E & & i w2 55 5] ABAJAA,GA3,CAT,PAL,
Protease, SOD,SS A& £% 0.186, 0.136, 0.107, 0.074, 0.115, 0.165, 0.056, 0.159.F:H" ABA. protease i SS &&
AR REER, YR A Fabndd HRETE R M IR B s Ta AR A R & i RTE R MR §5HET . GFI>GT1>RT1>RF1,
VLHTEERE 2 SR RIERET ROC22, HEHE# 2 SEMSHE ISR RS

REEWE HE, AIEEE: BEE RSHET

Endogenous Hormones and Enzyme Activity Analysis in Different

Perennial Root Age of Sugarcane Varieties

CHENG Qin,TAN Qinliang,LI Jiahui,ZHU Pengjin,ZHOU Quan guang,0U Kewei,LU Yefei,
LV Ping,PANG Xinhua*
(Guangxi Institute of Subtropical Crops,Nanning, Guangxi, China 530001)

Abstract: There is a big difference ratooning ability in different sugarcane varieties,to study the performance of sugarcane varieties
in different perennial root years , the research objects are two years and five years perennial root of sugarcane which grow in guangxi
farm chang ling (GuiRe 2 and contrast ROC22),perennial root germination in the root, stem, leaf of soluble sugar, soluble
protein ,endogenous hormone and related enzyme activity were measured. The results showed that : The main concentration of soluble
sugar and soluble protein was in the stem and leaves, and the highest content of soluble sugar was found in the stem of the five-year
perennial sugarcane GR2;the largest decline of ABA content is GR2 , which was the most related to ratooning ability, GA3 was
negatively correlated with the ratooning ability, which was contrary to the trend of ABA and IAA;The plant catalase (CAT) and
phenylalanine ammonia-lyase (PAL) were positively correlated with the ratooning ability, while the plant sucrose synthase (SS) was
negatively correlated with the ratooning ability. The content of CAT was the highest in GR2 of five-year ratooning;the weight
coefficient of ABA, IAA, GA3, CAT, PAL, Protease, SOD, SS is 0.186, 0.136, 0.107, 0.074, 0.115, 0.165, 0.056, 0.159 by the Pole
ordering method. Among them, the weight coefficients of ABA, Protease and SS contents were larger, indicating that these three
indexes had a greater impact on the ratooning ability of sugarcane;the ratooning ability of all the lines at germination was ranked as
GF1>GT1>RT1>RF1,GR2 is worth popularizing because of strong ratooning ability.
Key words: Sugarcane, Endogenous hormone, Enzyme activity, Pole ordering method

T TR TR AR A 7 e AR R A N SR TR OB R A R A AR P S 2 B A SRR 1 A 7= e A,
FEEOM I T2 B0 F A BN S S T AR A AT R L o TR AR AR VR AR, B
R H A AR AR AR RS (U™, AR BRI S P T RO KT AR R, AR Bl ZE AR R DY
B 1A AR, HEINREAR N, B fR R R AR PR HAR KR KA R4 LB S i),

HREAE AR R RE A R R AR R I E G DE , 38 A H e A AR A B0 23 32 AR AT )
PEIR A FEBAIT, i FH [ 22 300 A0 W0 8 S R I B BN TR 4G, A P T RO, AR RRYY, Dk, @i A FE 4
PRAR BFE I A TE AR TR R S VER , 45 D 50 MR R AR R A PN T A, X 1A% B Al B A BUR IR AR
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H R AR VERS I R Al 2 N P RN, P9 DR B S R 2R AR IR R R e R R,
HRERI R LT g, RIS a] DAL v s ANRIERIE . TR . B IRAR N, I, RN
AT RIS AU, SR AR R 2 ke H R R OGBS H AR S DA O, i AR AR
BIEMER KRR, DBER. HREEE. T AR SR = AR 25w TR0 R S R e AR M 5 55
PR FRC PN B PR AU H RE A AR A BB R BN, ABTRORT Fe W i MR BT R A 5 H
ERMEAE S ) R, SRR S R BT R 2 A bR, R, pEERE, AERE; Wi
WRIEHR AR, TR R TRne, PERohmE sl ARy, HEmEmbiig, ABA
SEME, TAA/ABA 1 GA3/ABA HLE#U)N, BEATHEEMGIRVEVEAN R 5 2% ABA S &,

AHIEFEAE BT N FERE L MR R S AT e . ATIA MR AR . R A SO SRS AT T IR
9T, SEAFRATH ARG I = B A o B, XS m AR M 0 I R AT 2 A MY, AR 55 4R FU
Fo5H RE AR PR SR IS I A HARR R R LA, A e AR I SRR RS B AR A P SR A, x4
e SR T AR R I A Rl R A TR R

1 MRS58
1.1 R AR

WIS ERE T P8 R E BT 5 BT B 32k B (s A H e SRR 2 5, DU aRE 22 5 (CKD 1R
XTRE, PEAES T B R EE R R EERGH AL (22°07'N,107°50'E ) 1) 2 SFIEARA S FEE AT,
Syl 4N GT CEER 2 SAETEMREE), RT (ROC22 WI4ETEMRE), GF (REF 2 5 TLAETERE), RF (ROC22
FUFETEARRE, SRECH BB R WIIARIAR . 25, MO FE AR
1.2 AW TH K& H B EH

IR AL A BB, 5 471X, 476 Tm, ATEE 1.2m, SANERRIE 3 AN/NX o BRI R A X
R ZEDIBUT S TR HES R, SR N 12.8 % /m. T 2013 4E 3 I FIRE, AR E AN 15 R E A F ) A B
15 23 H I AR EAR [ BT R R G T 2014 4 2 F R AR B AR, fE AR AR 1 B R,
FEF [ 5 B 14 7 o = R A AR [
1.3 BV S5 5E

TERERRIE R R 2F, AW I AR, 12BURSE, MBORAR . EEERE R T IR ER .
W VEMERERI TR AR, MARERE 2g, MEANEES 3 ANER, BURER S S KRR,
B EAAL, 5 EAR%E, RETRFTALNRE B, RSN EA H & .

FEG KRG 0 BB TR N IR SRR KR (ABA). KK (JAA). KEE (GA3) SEMNE, [
I 52 A AR EAL A (CAT). YA LEE(SOD). fEHAYE [ i (protease) THYIZK A R IR R
RABE(PAL) FEYIRERE A EF(SS) MG - W2 KA ELISA R & HEAT BEE A B W P 20 Hrids, SR FH UL A S o
RN E B A R Y 2 B KT, FHBEARACLE 450nm 2 KR lEWEE (OD 8D, dlidbrvk kit 5
TR ity R A 2 R B VR FE

KA BEEEN e v &g, ol natE s E, SMEREZNE 3 K.
1.4 HIEAE

X H Microsoft Excel 2013 F Origin 8.0 # AR T HE b EAE R, {8/ IBM SPSS 22.0 K147 75 %
OIMTs R Sk AR A P2 T 25 H R R AT i AR SR 58 (R AN

52 5N RFRART BRI N 5 g SRR (R) BTIFE bRAIGHE AT 0 2, G —J5hnal 15
FIFHNZOME. AN

D=(Hmax-Hmin)/5 (1)
E=[(H-Hmin)/D]+1 (2)

X, Hmax AEAEVRAHXT SR S KB Hmin A& R XS0 5 /ME s H NS FaAs AR BT =
H: DN HE (B3 1522 EASMEHE N ZoME . 8 vh 5] DA 30 S PP .

BUE RECNE— R E S A T R AL, THE AN

18



2021 FFeERAEWFAREZRE

{EEFEFABUE R4 B={T B in B 7 2B ST L 7 R E2 M (3)

CEATPME AT AR A, VI=ZEijxBj G=1, 2...8; j=1, 2..4) , (4

KA, Vi HE—WMMESEETPME: By NSAEX BRI GONE: Bj AR AR E R4
2 R 55
2.1 ARAERERTERIRZA=EHR

it JUF M ERER R AL, FRAS 2 T FEAE B 22 R MR FAE AR BE R AR 2R 2R, R 115
H, R 25 (GR2) FH &M 22 5 (ROC22) WIMFEIE A FAETE AR R AE R =y . 2248, =X H ., HH
SR R R A R AR S R, AN RCEEY GR2 5 AUAEE AR L CK O AT B AR, ARk
25 GR2 SHAERELL CK 7 16.1%, FHAEMREE R H 31.1%; MER =1, GR2 5 B TG T
BIAR) g i, HXIHGH G 22 SAAEREAN R E Z R, L CK 20l 45.3%7F1 38.4%. GR2 S1atR/™
ECH BT A PR T R ARk, VA LG S R E AR R, TEAE RS B R, RAEAR) A, GR2
SRS ERMT CK, HESHEL CK mH 36%/A 4, UL 2 SRR AR, 387 HHE
RUT,

*® 1 MEMLEBRENRESHMZEMHIK

Table 1 Agronomic and yield traits of sugarcane ratoon for two and five years

MR =t . . \ SR
N HES GV NecL e SN s MR a
16 HR AR Plant  Stem , ] RSV EN o . JEWEST Sugar
ey Productive Available cane grain yield  H/EE (%)
Age of height diameter effective (%)  content/k
(Varieties) stalk/kg /tiao ) per plot /kg acre yield’kg Hammer
ratoon /em /em stem/tiao Sugar g
degrees
Fite GR2 345aA  2.64aA 1.72aA 312cC 5787aA 435.6¢cC 8068aA 19.83aA  13.77aA  1107aA
t
wo ROC22 330aA  2.59aA 1.59aA 269cC 4984bAB  299.8dD 5552bB 20.63aA 14.63aA  814bB
T4 GR2 341aA  280aA 1.92aA 564aA 5656aA 814.1aA 8155aA 19.87aA  13.8aA  1125aA
five ROC22  321aA  28aA  1.8aA 430bB 4313¢cB 5882bB  5892bB  20.1aA  14.06aA  825bB

ARANEFRFRREREZE (p <0.05), NRAKEFARREMREEZER (p <0.01), FF

Different lowercase letters indicate significant difference (P < 0.05), and different capital letters indicate significant difference (P < 0.01). The same below

2.2 NRBERERH KA R R E O S BRI

MBI LLE AT R B AR R AL R AR, AEARESI A R I, Hof GR2 5 TR
T FR R 2550 v VA M bE S B e, A3 21.85mg/g, LRI AR AR ROC22 (CK) f 2558 Al A0S 2 i 43.0%,
PIAETE MR IE GR2 S b CK &, ATV TERETEAR AN IR BRKP3r, ZE0 A K I rEs (R 24
TEM R, 2R EEHE, GR2 SR ROC22 5 W EMERM HAEMRMN il E e E A& EAHY, WEE
R AEAS RS T HEEWRME. M ERERE I, ArEe & s K, mstsare
EHMRE R T R .
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Fig.1 Souble sugar and protein content
RT1, RT2,RT3 5IFNH G0 22 SHEGEREIR. 2. 1 GTL,GT2,GT3 A HIFRER 2 SPEMERIEIR. 2. 1 RFLRF2,RF3 IR R
BENE 22 SHAEBRERMR. 25, 1 GFI, GF2,GF3 M AlFERHEENR 2 S HEGREMR. 2. . TH
RT1, RT2, RT3 respectively sugarcane root, stem and leaf of ROC22 for two years’ ratoon ;GT1, GT2, GT3 respectively sugarcane root, stem and leaf of GuiRe
2 for two years’ ratoon ; RF1, RF2, RF3 respectively sugarcane root, stem and leaf of ROC22 for five years’ ratoon;GF1, GF2, GF3 respectively sugarcane root,

stem and leaf of GuiRe 2 for five years’ ratoon. The same below

2.3 ARMERERHE AR S BIHE

B 2 £, WEMRERER 2 SR, 2. i ABA fil IAA & ERS, H GT1 | ABA S8R
352.86ug/L, TAA &R 430.54ug/L (%K 2) ,EMREEMEER ., HH2 SR ABA S EHFEMERLHE
ERP S EEIK T 67.91%, 1AA SR TUFEEREEERS ERKT 25.72%; ME ROC22 1R+ ABA &
BAETEERIEHEERTSEMINT 35.31%, IAA SELEEREHEERSEMINT 15.31%. £k
2 S ABA A TAA B8 S4B 2 B A PP AR BRI G T gk b, T7E ROC22 1, ABA fil IAA B & EHZ
bt PR SR R i 5 o, AR AR B BRI 2 S5 ABA S, IS SRR % R

T
SRtk o
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Fig.2 Endogenous hormone content of root, stem and leaf at sprouting stage.
Ry 25, M GA3 B4 HBLEE ROC22 S PIAETE R EH, o RT1 o GA3 i5 %) 448.01pg/ml (A,

#2) ,lL ROC22 5 HAFEMEMRME S H T 25.71%, P GA3 STERMERTRIGM A, 5 ABA Fl IAA K42
thfass At s AERERR 2 5o, TUEMEIRAERER GA3 IS EJLTAZ, SR 2 SrEiREmE %
PIX&R. PIEERAMTEMGRN ABA. IAA fil GA3, GR2 Sl CK ZR/KViERIEEHMLEE. L ER
0 U0 B T AR BB 35 AN 2 B Al 5 SRR AR DG, T LM L RIE - 45

=2 REBAIRSEFED

Table 2 The variance analysis of endogenous hormones for roots

G Ji 7% R ENIS IR
Number ABA (ug/L) TIAA (ng/L) GA3 (pg/mL)
RT1 212.73+1.89¢C 277.89+3.62dD 448.01+£2.67aA
GT1 352.86+2.50aA 430.54+3.62aA 338.88+4.01cC
RF1 287.86+3.00bB 320.42+2.49¢C 356.38+2.84bB
GF1 210.14+2.75¢C 342.44+2 37bB 330.33+1.77cC

2.4 ANETERER HREEE S B L
3R, EYLEMER (CAT) TEFER 2 5 FEERIRMZ & i m, WP &EH 9.31U/Mml
(L2 30, B 2 5 TR 1 W8 -5 L Ath it o PR A7 1 535 22 S A O 35 1 2 5 L CAT 5 g ARk B8 55 R LE ARG 5
Y FE N R RAZA B PALVERER 2 S/ ROC22 SHMEERESEL /DRI E, EAETEMRES,
ROC22 # PAL &M BAL T 2 5, [k ROC22 =it 43.2%, P [RAA7E W35 FIM R 35 2 5%, PAL H1g
MRYERCIEAH G M5 (B (protease) TEFE R 2 5 FLAE M AR IE vp & i fe iy, ROC22 5 i 5 P 41 B (1 38 o,
THYE AR, AR 2 S EEE P ER NN, MYE ARG, XA 2 SIER 5 AR
FER R 22— M8 A B A B (SOD)TE 2545 FR Sl B R U AN &2, 5 AE A AR R R R BT B DO =&
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IR 725 HYIRERE & BB (SS)BHE LA 2 SPTFEIEIRAE P, A% 18.170/ml (W& 3D,
FE TR AR S AT PR IR, ROC22 1 SS BRHE PHAE A LA MR Z2 50 AN K, R IR 5 RSl 5 i AR AV Bl

XK.

i WAL
CAT contert{lL/mL)

Tt
RT1 RT2 RT3 GT1 G72 T3 RFY RF2 RF3 GFY GF2 GF3

AR ok Al
50D contentLiL)
g =

L

Tt Tt — Tt
RT1 RT2 RT3 GT GT2 GT3 RF1 RF2 RF3 GF1 GFZ GF3

O RRRul M
PAL content(LIL)

=

BN {5 A

S5 content(L/mL)
=

& m & @ om
P T T T

T T T T 3
RT1 RT2 RT3 GTY GTZ GTI RF1 RF2 RF1 GF1 GFZ GF3

"1

a
2
L

Protease content (Li/L)
g8 &

Hii 1 o

g

Tt T L S L N |
RT1 RTZ RT} GT1 GT2 GT3 RF1 RF2 RF3 GF1 GF2 GF3

B3 PAHAIR, E. HEES SR

T T T T
RT1 RT2 RT3 GT1 GTZ GT3 RF1 AFZ RF3 GF1 GF2 GF3

Fig.3  the content of enzyme activities of root, stem and leaf at sprouting stage.
*®3 IRAEES BN A ES
Table 3 The variance analysis of enzyme activity for roots

TS JUEIRE A1 BNy RY Y B A B REWE & R
Number CAT (U/mL) PAL (U/L) Protease (U/L) SOD (U/L) SS (U/mL)

RT1 7.40+0.03dD 46.13£0.57aA 471.75+5.57bB 3730.93+377.4bA 11.68+0.15dD

GT1 7.77+0.12¢C 41.48+0.24bB 347.69+7.61cC 3573.41+41.5bA 18.17+0.22aA

RF1 8.03+0.08bB 32.07+0.18cC 328.504+4.08dD 4128.14+41.5aA 12.5340.04cC

GF1 9.31+0.07aA 45.93+0.66aA 524.4242.04aA 3888.44+57.1abA 17.25+0.29bB

2.5 HREMERPESR IS KISk & PP

HIEEEARNE R — M E S B AR R I, Z 2P R ER R, AT & R E RN, RAK
BRI S HE VR EAT VR4, S5 Rk 4 FIER S s,
PAL,Protease, SOD,SS AL E 2% 0.186, 0.136, 0.107, 0.074, 0.115, 0.165, 0.056, 0.159.% & &%
TRARIIN RAR A A0SR 4 Fs, 05900 5 ST B E R BN TRARVE WK 5. LG mBkaE, Ui RINTE
IRPERRLT . R S LREVPMEHER PTG H, TR A & i REARTERISHET 8. GFI>GTI>RT1>RF1, i
HIEER 2 S R PESR T ROC22, X 5HTHAR K HiREIRAE) &, B PI0AUE T H I 2 5 & 5mm R

ERTEL

22

ABA,JAA,GA3,CAT,
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*® 4 BRAEH 2 N RMERENERFRRNEGS EITER)

Table 4 Root scores of two varieties in different measurement indexes during perennial root germination (evaluation matrix)

%5 vl AKER SRR HREAEE  FNERWERE EYEAE BB REWE & Rl
Number ABA IAA GA3 CAT PAL Protease SOD SS

RT1 5.28 5.50 1.71 433 2.11 2.25 1.38 3.17

GT1 3.50 5.50 4.64 2.67 6.00 2.36 4.12 1.93

RF1 3.50 1.71 2.87 1.67 433 433 4.12 3.22

GF1 5.50 4.58 3.00 2.07 2.79 433 2.82 4.84

R 5 BRALABERELEASTNER
Table 5 Comprehensive evaluation of perennial roots in germination stage

%5 gl EKR FER S MENL RKNER  EYES O BERAWE EEs SZEVIME A

Number ABA IAA GA3 =N fil A g ity 1Ll P Comprehensive ~ Rank
CAT PAL Protease SOD SS evaluation score

RT1 0.984 0.750 0.183 0.321 0.244 0.372 0.078 0.505 3.437 3

GT1 0.652 0.750 0.496 0.198 0.692 0.390 0.233 0.308 3.719 2

RF1 0.652 0.234 0.307 0.124 0.500 0.715 0.233 0.513 3.278 4

GF1 1.024 0.624 0.320 0.154 0.322 0.715 0.159 0.771 4.089 1

3 g

ST MR H T SRR B A AR S L E B AT, O B [ s B U, R AR
AR B EAEH T, EIRR RIS SRS . R BN AR RO P RS IR SRR
HREEARPER SR TS 515 R 1 e R EEENICR, —MTE iR 2 A5 H R AN 3 (1 5 % B L AR P i,
Rz g5, HIF S APHES B piE LR, e &SRR 2 R BRI, TR
R R PERIIR S, DI AN FAEEARRE 64 ORISR By B HEAT VR, AT 32 Hh i AR ek o
B EORERIR 114N, TERRVESR. mORR 11 4. PRI N PR MU SR H R rE AR RS, A
REVER (B, 2248, BZEHE) f-gR CERCE, 8. P IitiE a UG, A
WL H GR2 5 FLAETE AR IE (1 ATV VERE & Sod =, IR M AR EAR e br 2 —, ATiA TR b6 AR IR
XN, e AR, BRI 4EM A AR .

HRETE AR E SRR 2R (O R B IM G, X iR H AR N 2 AR L R E ) SR T, RE
2 NPVR B, B S SRR K BV RE R LT A B-1,3-3 R RSV & TAA A1 CTK & Bk E 2
RS, T CAT ik 2 ETE%, ENEPIR T/ L . SOD Al POD 5Hi R M5 R, KW
MR (R VS PR AR B A IR MO . WS eI AT T R AR e A R A PR R B T AR
b, R IAAGA3,ABA [T, fEMEEIEH, & SOD. POD. CAT V&MEABFHERE . FEXE
NP7 T R FEREACE T H BRI R PR AR, R0 T ARFEMAEAF F GA. CTK.
BR. ABA (K& &, # PP 7t 7RIS MG K 5L [ TR we H AR AR AR RR IR, WIE T . TR
AL A T2 G B S TS B (MDA) & &, AR IETE (POD). &R (Pro) A
AR ASE (SP) SR R, AW EERE 2 5 ABA FIl IAA 15 S 40 2 b & 1 AR AEBR 1) 3
ks, GA3 515 MR B R S5 A OGS AR (CAT) MY RN 2R 2 B (PAL) 5 15 HR 14 5
SIRCIEA DG, FEAIRENE O RBE(SS) S TEAR PERR TS A DG . FEA B B (protease) TEAE R 2 5 FLAETE AR

P N
B B A o
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I RTRE B SRR, 6 g AR AR A 9 58 — SRR AR s T 0= ok e, MR B AR A A R BEAT VP 4 A
JE RLD, ASHE A SO I R HE i, IR TR R 2 A B AR AT AR e, EIEEE R A8
B, PAFAF AR PR A R TE AR VLR A VPN G501, R CAEH MBI BRI BRI A
W FCE A H BRI IRPEVE S b, RIS E R S Al (R) mRMREERE S ES R, /il
ABA 5T RPERRET AR, MR SRS ANV R 8 S AMEIERE & U (SS) S TE iR TSR 5
AR . ) ER B (protease) FEAE RN 2 5 TR IRIE & Bofersn, Ui WA B A B AE A R VE VRO o —
AN AEF SRR BETVENH R AR AR AR ARV . S4BT A K R IR 1 AR
SR, B U] T A 2 S R AR AE

4 G

FEHR 2 5 FUAETE AR RE A RE 4 B 1 B (protease) & B i 51, ABA & R IRERN, UL E STERMERSS
WM. WAHEF S5 ABA. protease F1 SS & EMAE 2K, HREMRMERIGHTF A:
GF1>GTI1>RT1>RF1, 3 R 2 5 E R MR T ROC22.

H R SRR R AR AR TR SRR TE SRR P B BRI R, PP — AN E AR SR 55 R TR 2 AR Sl
FEEAE AL, FRATRT DU R ATATERE . RS TR ABA . BN Protease KRR A G SS S5 Al
FIAT AT R, NTERRBE I IR IR SRR 27 . A SCE I PR S SR A VRN TR 2 AN SR
TEMRAE Jysm s HEY, #E—2PUEsSE T GR2 SHsRfEfEvE, S5 RKHENZ B E, 2 52— MEfR 2
He BIE e . TE R SR AR BB

SE IR
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HIR SCoT-PCR A RE T 5K

AXE, EXH, FE#, $F%, Fih, #EE, BE

W E R ARLEER (Lucuma nervosa ADC) X%, BRI TH g WHGHT R ML RIAHF R TR & Hilbl 1 5 &SRR
KA1, LA SCoT1 A5, K Lio(4)IEACRE, X5 EH S SCoT-PCR KW ) DNA. Mg*". dNTPs. 5|#)LLK Taq K&
Filg 45 R AT AL, d5e 28 38 N3 FH T AR BRI SCoT-PCR KNk &, B 200 ) 5 N A4 2 i« B4R DNA 80 ng, Mg®* 3 mmol-L™,
dNTPs 0.25 mmol-L", Primer 0.6 pmol-L™!, Taq2 U; i Ja ALK AL, %F 50 4> SCoT 5I¥0F1 3 i HhELA7 B A 25
eI AR AT 1Y . S5 AR, AR EE AR E 518, ERAER S SCoT-PCR RNAAZRTH G5, AT
PAFEM R BH F 5 B tEm & . MR ETE R SCoT-PCR RN AK Ri&EH T HEFH R SCoT 7 Fhrid, X¥H
FIF SCoT 43 Fhric X B s AT 8L Z AP AR R R T PR BHRSE . FRGUEIEME . 2 T E MLl & ke
B2 ST 5T B9 58 Bl

REEE EWE; SCoT 7r Thrid: IEXCRE
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E2E 14 2 HAERAX LTI PG

HEL, XEFE, A, BWE, £ 4%
(S ARE R RERFHRTPT, 7 Rtz 524086)

W E 20192020 L, EEFHEAEARERHALNT, BT R SEIT R 7 EKE 14 5 H A X
3o DG 13 ANH R AR 1B 1 1 00 B R RES  EAEAY, SRR ARZS M EIN TR R £ R .
b, B 53 SMEERE 13-386 BiZFAF, JrBESE, TEMRVELF, wmoERE, WRED, AMER, RIERE. BH 535
JE AR A, EERE 13-386 J rh G 2R R, 208 ELAE AR A

REEE CHEE ARG PR, REMRIR: EERR, SRR, & e uRpil

Comprehensive Evaluation on the 14™ National Sugarcane
Varieties Regional Trial in Zhanjiang

TIAN Xiahong, LIU Jianrong, ZHENG Qiankun, ZHAO Lihong, PANG Sheng
(Scientific Research Institute of Zhanjiang State Farms, Zhanjiang, Guangdong 524086)

Abstract In 2019~2020, under the Organization of the National Technology System of Sugar Industry, the 14™ national
regional trials of sugarcane varieties were conducted in the Comprehensive Test Station of Zhanjiang. Based on the
investigation and evaluation of 13 sugarcane varieties for one year new-planted and one year perennial root, the results
showed that there were significant differences among the tested varieties in Zhanjiang. Yuegan 53 and Guitang 13-386 had
the best performances, such as good germination, strong tillering, good permanent root, high yield and high sugar content,
few diseases and pests, no lodging. Yuegan 53 belongs to early-maturing and high-sugar variety, and Guitang 13-386 belongs
to middle-late-maturing and high-sugar variety. They are all suitable for local cultivation and promotion.

Keywords Sugarcane; Regional test of variety; Evaluation; Agronomic traits; Sugarcane yield; Sugar content; High yield

and high sugar content; Resistance to disease and adversity

HEEME A E BRI EY, SO B 5 SRR L RS B 85% LA 11, 18800 A5 6 B | B
FEE ., APEL BRI, A E VR R R R, F B R PR . BBk
SRH RS A = X8, HRE P 0 % O 2R B [ b e 4 1) A, A BT R ik B S e R
TR P T 3 460 A 1 S 4 Y, R R X S R R L OB EAE R () A, 2
PP RFP X A AT R AR . TR DR ML B AR A 2R 2 234 [ o R DX B B A T R R
ARl (R XIREG,

2019~2020 4F, TEEFHER W EARERHALT, BILLEAERITRE T EZRE 14 55 BB FIX
BAAL, WIIXSRET . m RE TR S E A IR 13 ANH R R 1Er 175 i H R
BGIRAY, WA SRS AR i AR PR N PR, NSRS — B ) R IR S KR
1 Met5HE%

1.1 SRS XTI

ZilmAaE 134 BH 515, BH 525, BH 535, HEHE 13-386. =) 11-1074. =5 12-263,
AR 10-0574 FEAR 10-14405. AR 09-19. HGE 6 5 1 13 5. HbE 13-01 FERE 28 5.

Xt FE SRl (CK): ROC22.

1.2 R HEAL

WIS T AR LT IR R B BUE AR, £6RE 21.25 °N, £&FE 110.11 °E, R EZ 20 m, J&T
PO FI By 2R %, F 30 23°C, SIS E 1417~1802 mm. 38R, rG4i, {0
PP, HEEDTE, BOEHRE . PERIREH X0 2 AL 2 R 1 R, MULBOTFIA, AR
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1.3 BRI HE

KHBENLX A7), 48X 10 47, 17K 5m, 1788 1.1 m, H/NX EHZ) 55 m®, 3 kEHE, NXH
1 m TAEAT, RIQHLDU A R 4T 4% S A A, B AT 52500 N WUEFB . #/NX K FH 4t — Hi [A]
B, HRIRAN AN 2019 4E 4 H 9 H, 2020 £ 3 H 6 HFHERERIL, 2021 £ 3 H 3 HAgHRBERRIR
1.4 AENEHEH

4-5 HIABHER., 2R, [EIRAKE. F0%; 69 HIABVIGKE . BEUR. MW, REH;
12 FildRArksE. 24, PR, B 11~2 RS, WEAHMAEEN: 9 AZEKR
K G VR E BRI 3 BRI I SR = &y b =1 B b 4)
1.5 HiEaE

K H Excel TTAEFR A RIGA R AT BB TS AIHIZR . KA DPS 7.05 % /F Duncan 3 8 #2275 47 £ &
Eb AR 22 5 S5 2 1k T o
2 R4
2.1 ROMAMER

AT AR VE L 1o

x1 HAMEKBAELSR

(RN , .
. HIUE Pk =
Fr5 st HEHE (%) TEER%)  Kk%
%) (cm)
1 515 64.1 74.4 103.4 128.2
2 BH 525 70.8 79.1 140.9 125.5
3 B 53 5 65.4 143.6 191.3 121.8
4 HEHE 13-386 59.0 120.9 123.1 116.0
5 ZHE11-1074 69.5 727 118.8 125.6
6 7 12-263 489 116.6 96.5 121.6
7 &4 10-0574 56.2 104.3 104.5 126.9
8 WAk 10-14405 63.5 84.0 125.5 125.3
9 Mk 09-19 63.2 87.9 96.5 122.8
10 65 60.0 532 70.6 127.0
11 Wi 135 66.3 46.6 108.8 122.6
12 FRE 13-01 64.8 70.2 150.7 148.8
13 HGHE 28 5 59.0 229.0 117.8 128.3
14 ROC22 (CK) 56.5 110.1 137.8 145.8
2.1.1 51?5$
1mﬁ%ﬁ@$f4mMoWM%z@ R RS 52 5, RIKKZ = 12-263. 13 4
&ﬁ¢,Aﬁzmn2@ﬁmﬂumw4 2 AR T RAK T CK (56.5%), HAHmET CK.
2.1.2 A%%

3 AP HTAE 7 BERTE 46.6%~229% 2 [8], 43 BER i A WERE 28, D BERFARMZFHE 13 5.
1mﬁ¢ H 4 NP BERE T CK (110.1%), 433l = 12-263 0 13-386. B H 53 5 FlEiE
%ﬁ,“%i FRIN 229%. 143.6% 120.9%F1 116.6%, FH4x 9 NMEMIET CK.

2.1.3 BARL b E
13 AN A T8 B R AE 70.6%~191.3% (8], KHEFREREIZEH 535, RIEME+E6 5. 13
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AmFhe, HAEHE 52 5. oo 13-01 FIEH 53 SRR ET CK(138.7%), HRBMET CK.
2.1.4 kbt
13 AN SRR RET E P IIVIIEE S e 116~148.8 em Z[8], HIGhHkm SR 2 pE 13-01, HRH 2R
13-386. 13 AN, HAFHE 13-01 Gk = =T CK(145.8 cm), HARBKT CK.
22 FEFEHR
FEPEERS WK 2.

x2 FEMRKAEER

P . PR 2 AMEH REE S BB B (hm?)

=] (cm) (em) (%/hm’) (kg)  HifH A AR tt CK+(%)
1 BHEs51s 308.0 291 68193 1.59 104.01  98.60 101.30+7.43d -8.06
2 B 525 310.7  2.71 77979 146 103.16 126.85 115.00+10.57abc 437
3 BH 535 3251 2.62 74674 1.50 128.31 114.57 121.44+4.18a 10.21
4 P 13-386 3009 2.72 75145 1.60 101.10 135.40 118.25+8.55ab 7.32
5 =JFE11-1074 3045 287 51580 1.74 9558 7435 84.97+2.25¢ -22.89
6 =i 12-263 301.5 3.17 54053 1.98 111.34 101.19 106.26+4.78bcd -3.56
7 #a4Ak 10-0574 2852 2.85 80724 1.35 10328 114.06 108.67+5.65abed -1.38
8 #aA 10-14405 2973 2.83 77072 1.48 103.04 120.65 111.84+12.96abcd 1.50
9 M 09-19 3104 272 68688 1.63 101.10 106.82 103.96+4.99cd -5.65
10 7 65 3115 292 67512 1.73 12492 111.85 118.38+2.67ab 7.44
11 13 5 296.8 294 71729 1.50 121.40 96.72 109.06+7.65abed -1.02
12 H 13-01 351.1  2.59 68232 1.70  108.79 119.66 114.2342.36abcd 3.67
13 g 28 5 297.6 2.80 71086 1.52 10722 99.75 103.49+8.24cd -6.08

14 ROC22 (CK) 324.0 2.76 68729 1.68 106.55 113.82 110.18+4.66abcd -
W RHkm. 2R BRCEEG BTN UE LA TIME . BRI R AR AT AR e 2, AR B A RNG FRER R E R
5.3 (P<0.05).

221 %5

13 A A B BIRR = E 285.2~351.1 em Z[8], S B2 HE 13-01, BAKKIZARR 10-0574. 13 /Min
Pl RAEHRE 13-01 F1EH 53 S 1kE KT CK (324 cm), HARH/MT CK.
222 %47

13 A Eh RSP 22480 2.59~3.17 em 28], ZEEEKHE =5 12-263, H/MAZHRE 13-01, 13 4
mffr, 228/ T CK (2.76 em)fin A 54, il 13-01. B H 53 5. B 52 5. kR 13-386
AL 09-19, HAR 8 NEAEE KT CK.
223 AR EHK

13 AN SRS 240 A B 5B 51580~80724 2¢/hm” 2 [, A RCZEBIRZ RARR 10-0574, /b
RS HE 11-10740 13 AR, HREERE T CK (68729 2/hmd) S HA 74, 4> B HGHE 28 5. i
135, BH 535, FEWE 13-386. R4 10-14405. EH 52 SF4ERK 10-0574, HR 6 Mahh T CK.
224 #%F

13 AN FRFPISP A 2K B AR 1.35~1.98 kg Z[0], HRZEE R HE IR A5 12-263, RZMEHEAK 10-0574.
13 AN Fhee, BZEHE KT CK(1.68 kg)mfi e 4 4, il 13-01. 1 6 5. =i 11-1074 Fl = 5
12-263, H4p 9 N5/ T CK.
225 EFEF
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13 ANEFI R, A 6 S SRR TE AR S = i T HOBTE IE, 2l s B 52 5 R 13-386. 484K 10-0574.
FEAR 10-14405. W13 09-19 A s 13-01, FIH RIFMITEMREE. EARE~=E5T CK F&MFE 6 1, 7
EEH 52 5. B 535, HbE 13-386. AR 10-0574. FFAL 10-14405 FIAFHE 13-01.

13 AR 137 1 15 I SZhriE = BAE 84.97~121.44 thm” 2 17, B/ H 53 5, B CK (110.18
t/hm?) /& 10.21%, BAKMIZ =0 11-1074, b CKAK 22.89%. 13 AN, sebri & & T CK 1 Fg 6
A WNEEMRAK IR 2 B 53 5. W 6 5. FERE 13-386. B 52 5. HibE 13-01 FI4EAK 10-14405,
HAR T AEFIET CK.

FIF DPS 7.05 X} 138 1 75 FHSLhriE = sz R B o0, SGREH: BH 535, fiEe 5. M
B 13-386. 1 52 5. i 13-01 AR 10-14405 (EE PR B e T CK, HERARZE, T 13
SR 10-0574. ZHE 12-263 I 09-19, HERE 28 SANEH 51 S HHE TR EILT CK, HER
AR HE S 11-1074 KT CK HZERIA R EE K.

2.3 RS

MR 3 ATLAEH, 13 DA, B 7 EH 515, fAR 10-14405 FIHEE 6 S R/ 7E 1 H ik
B KAE LASR, Fo 11 AN 11~2 A0 I 2 A8 40 R Bl B TR HEAS B3GR 34, 2 F 4 3500k 21 im0 1
CK T 1 Ak 2 e KM, N 17.47%. 13 NSRS AT REE B 1m0 KT CK, b & i
1E 15.58~17.47%2 [l 11~12 A-F¥ERE S & T CK (14.73%) KA HEH 53 5, PR AN 15.30%,
bt CK #&m T 0.57 N E 2, B9IEN 3.87%; 1~2 AF¥IRERE > fm T CK (17.26%) 1 RA B H 53 5, ¥
TEHEY N 17.27%, BT CK, FEAREZAHY; 2EPFRERE & T CK (15.99%) W R A EH 53 5, 7
TEREY N 16.28%, L CK IR T 0.29 NE A, RN 1.82%.

FIFH DPS 7.05 %81 4= P30 w02 S B M e b, 45 SRR 0 B H 53 5 1P IR 2 = T CK,
HERARZE; M 09-19. H:HE 13-386. HEE 13 S 11-1074 FFIEREMET CK, (HESAR
Fs PR 13-01. HE 6 T ARAK 10-14405. BH 52 5. W 28 5. & 12-263. BH 51 S HAE R 10-0574
FF Y REREME T CK, H2Z Rk B 5 KF

®3 1LH 1 BEAEES

13T 116 1 25 HEHE 20 (%)

P 5 st A
11 A 12 A 1 A 20 1~ 12 3y 1~2 Y 4T
CK+(%)

1 BHEs1E 12.48 14.49 15.58 15.58 13.48 15.58 14.53+0.37¢ 9.15
2 BHsE 13.64 14.18 15.58 16.28 13.91 15.93 14.9240.33cde ~ -6.71
3 ®EHs53E 14.82 15.79 17.09 17.45 15.30 17.27 16.2840.52a 1.82
4 HEHE13-386 14.22 14.66 16.44 17.12 14.44 16.78 15.61+0.25abc -2.40
5  mHEE11-1074 13.53 15.10 16.31 16.44 14.32 16.37 15.34+0.67bcd ~ -4.07
6  =H12-263 13.32 14.08 15.17 16.34 13.70 15.75 14.73+0.18de -71.92
7 AR 10-0574 12.63 13.75 14.86 16.68 13.19 15.77 14.48+0.29¢ -9.47
8 AR 10-14405 13.14 14.53 16.41 16.30 13.84 16.36 15.10+0.64cde  -5.61
9 Mk 09-19 13.55 15.03 16.72 17.40 14.29 17.06 15.67+0.24abc -2.00
10 HjE6 S 13.09 14.94 16.30 16.23 14.01 16.26 15.14+0.56cde  -5.35
11 FE13 5 13.63 15.36 16.08 17.28 14.49 16.68 15.59+0.42abc ~ -2.54
12 thiE 13-01 14.08 14.47 15.89 16.40 14.27 16.15 15.21+0.46¢cde  -4.90
13 g 28 5 13.53 14.68 15.13 15.91 14.10 15.52 14.81£0.55de -7.40
14 ROC22 (CK) 14.23 15.23 17.47 17.05 14.73 17.26 15.994+0.26ab -

T TR Bl S e bn 22, R AU S AN RS T RER IR 72 5 3 (P<<0.05),
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24 SHE

M 4 TTLAE Y, 13 SR A S R AE 13.03~19.89 thm” 2 7], S w2 B 53 5,
RARIE ZE 11-1074. 13 MR 3 ANSEAE T CK (17.63 thm?), M RMRIK IO EH 53 5. FEbE
13-386 FIHIHE 6 5, Ha 10 MK T CK.

FIF DPS 7.05 X#ifE P S h Rz BB, SRR BH 3 5P EHES T CK A
ZE ISR DK bR 13-386 MRS 6 SIS ES T CK, HERAEZE: JTh 13-01. A 13
S B 52 5. AR 10-14405. I 09-19 #E AL 10-0574 Al &5 12-263 HI P& ELT CK, (HERAR
WE; W 28 5. BH 51 SMAE 11-1074 FF SRR T CK, HZERIAFEZKF,

x4 11 BEHEES

SF- 35 5 B & (t/hm?)
T i i -
Brid 18R - b CK+(%)

1 ®Hs55 15.11 14.41 14.76+1.43ef -16.27
2 B s2%5 14.84 19.16 17.00+1.49bcde -3.55
3 HWHs3E 21.14 18.64 19.89:1.08a 12.86
4 fEME 13-386 15.64 21.28 18.46+1.14ab 4.72
5 =R 11-1074 14.54 11.52 13.03+0.36f -26.08
6 i 12-263 16.53 14.79 15.66+0.89cde -11.15
7 f@AC 10-0574 14.74 16.71 15.73+0.6cde -10.78
8  AEAL 10-14405 15.28 18.54 16.91£1.95bcde -4.06
9 I 09-19 15.96 17.27 16.61%1.16bcde -5.75
10 g6 5 18.58 17.20 17.89:0.51abc 1.49
11 FE13 5 19.44 14.83 17.13+1.08bcd -2.80
12t 13-01 16.45 18.32 17.38+0.58bcd -1.38
13 gRE28 5 16.23 14.32 15.27+1.65de -13.35
14 ROC22 (CK) 17.17 18.08 17.63+0.95bc -

e PR E R T S B bR 22, RSB JR A RN S R ROR 2 7 3 (P<0.05).

2.5 PumhLEINE R 2T
251 s Fk

13 NS PR DERAE 0.94%~5.15% 2 [0], Hdofl 13-01 A G2 s, B 51 ShbOFRRIG. 13
AR U B 51 5SRO RIGT CK(2.33%), H4 12 MAH OB E T CK.
252 ZAEm

13 R, BT SRR BRI 5 A Rk SRR  (EFE 26 1 R TE AR 6 A b M T 46 B SR A
SR HRE 13-01. = 11-1074. THREE 13 5. =5 12-263. EH 51 SAIMIE 09-19, KIKFHFLE 0.15%~
0.64%:2 [H] .
253 WEmA

13 NSRS P A A IR EE A W R 2R, RO HAE 0.1%~15.11% (], CK KWZFEN 0. Hp R
11-1074 A E 6 5 K05 HLEO™ B, RIR R IS 15.11%HM 8.91%, FHo 4 11 AN S AR 155 &I B IMET 5%
254 FIER

13 NS SE AN FEFRRE AR R A, KIAFRLE 0.15%~22.54%2 7], CK K& N 0. Hd
JE 6 T\ = 12263 MK 09-19 K A HE, KIRFED AR 22.54%. 14.08%- 13.55%, KB 53
T AR 10-14405. HOHE 13-01 HEBONM™E, KRFESHZ 6.78% 5.49%. 5.08%, HAR 7 S F R R
RIFZEIBET 5%.
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255 BIRERL

13 NSRS P BT A KRR R E L, PuiEIvE by .
2.5.6 ZALTFIE

BAZRAT, F 7 A MM ES 2 A0EEZ2EFEIS, B 51 5. B 53 SHHER 10-14405
£ 12 A28, =5 12-263 HEE 13 SHNERE 28 S 1| AW IhZA T 1L,

x5 MFERAMEZEFEAEER

7 i Hili 10 2.(%) ﬁﬁ \%ﬁgﬁ ﬁﬂﬁﬁ P AR
RFRE(%) KIFE (%) K (%) 46 1]
1 EBHs51s 0.94 0.60 2.13 2.57 BT 12 A
2 EHsE 3.30 0.00 0.84 1.17 BT x
3 B} s3E 3.74 0.00 0.10 6.78 BT 12 A
4 FENE 13-386 425 0.00 1.83 3.50 BT bR
5 ZJE 11-1074 3.30 0.20 15.11 0.68 T 7
6  =Hi12-263 4.05 0.42 0.74 14.08 Hor 1 A
7 FEA 10-0574 2.70 0.00 4.65 0.15 HiL .
8 AR 10-14405 2.62 0.00 2.56 5.49 BT 12 A
9 Wk 09-19 4.06 0.64 1.43 13.55 BT e
10 65 3.28 0.00 8.91 22.54 =l .
11 35 3.66 0.33 0.34 0.74 HorL 1A
12 HipE 13-01 5.15 0.15 4.29 5.08 I=ERA y
13 g 28 5 2.49 0.00 0.77 1.77 BT 1 A
14 ROC22 (CK) 2.33 0.00 0.00 0.00 JEA G
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3 &5

B R EE 14 B0 H RE SRR 187 1 1 ORIRIR 25 SR B, AN A 2 P e L X SR I B B 2 =
F AP AN W T

DEH 51 5 WL, 2BEE, mRARE—R, WEPsE, FRZE, FIED, PRI R
X, SPEEM, Ao, B MERARER. AR, 12 A28,

QB 525 WizFly, 7BEZE, ERAKES, EkEmK, PRZE, AREEL, MEa, HRIK,
TREEMAC, AOEMO. MR RIRER, CRAEE. AMER, AR,

GVEH 53 5. WiZFEhr, srEEsE, EiARER, EREK, B2, AHEZ, HEH, FAEE,
THERER, AOEMO. MER, ARREE, TR, AR, 12 AT,

(OFERE 13-386: BAZFLF, 4rBEWR, TEMRRMREENS, Mhmhds, R, M2, mEm, WO
i, SWiER s, A0EMO. MERAARER, TR MR, AZREITE.

G)=HE 11-1074: BIZFLF, 40BE%, TERAKWE MK, HEhsE, HRZE, ARED, 72K W
%, SHEEK. Ao, BRI, MERRE. AEIR, AN,

O)zHfi 12-263: BAZFZAC, 4rBE— M, TEMRARMREMC, MRmhdE, K2, AREED, 2K, s
iX, SWEM. AOoEMO. BHEBEARER, SRWERE. MK, 1 AGZ2EriE.

(DAEAR 10-0574: B —MK, /rBE—MK, ERAHRE R, HEERE, TR=E, AIEZ, mEHIK,
WG, SRR AOEMO. MERARER, TRER. MR, AT,

(OEA 10-14405: BAZFLF, 4rBEX, TEMRMREELF, HhmhsE, hRZE, AREZ, B, B
AL, SHEERIK. AOEM O, SRR E, TR AMER, 12 H 2RI,

DM, 09-19: HAZFLF, /rBEZE, TEARARMRER, K, TRZE, AHEZ, mERK HH
fiK, SHEEE. G080, BEBARER, FRRERE. SRR, SRR,

O 6 5. WiZFLF, BEZ, MEIRAMREM, MEksR, TR, FREZ, mEa, BaRIK,
TR . AOEMG, MEWREE, AT E, TR, AER, AR,

DR 13 50 BAZFLF, BEZE, mMARAME R, MEEEPSE, PR, AREZ, MEMK,
PEORIE, SHEERK. B8O, BEUE. MERARER. AR, 1 5T,

W pE 13-01: HAZFLF, /BEZ, MEikMRES, EREK, TR, AUEZE, mERE, WK
fiX, FHEEME. MOFRRE, F0ERME. MERMRER. AR, SRR,

(DHFHE 28 5« WAZELF, HrBEMRGE, TEMRAMRE —M, kSR TE, BRZE, AUEZ, mERIK,
PED AR, SRR, AOEM O MERARER, KRB AER, 1 A0Z2sITE.

gk BATR, @ik xt 13 MR F AT A TR TR, B 53 S ATEERE 13-386 1X 2 AN ZELF, 4
BEOR, TEARPELS, mrembE, maiED, AMEMR, RIEE, BH 53 SRS, R 13-386 &
HHBE SR, S80S ELTE SRR Ak, ARIEEE OO BT IX RIS R, BT A Sk
Mty 3 RIEIX LI E A AR, RS HAt 2 AN EATHE /T, Sk sb g LA 2t 1)
TN

SR

[1] skERM, =A S EWANE PR R R Ok R Hr]. S EEER, 2017, 39(3): 47-50.

[2] SKERMS. FRIERERE b 22 42 0l LS R R X SR [0]. EBEEL, 2019, 41(1): 66-68.

[3]1 #JF2%. A H RS E TR XN R R I]. mEMERE, 2020, 45(03): 30-32.
[4] ZEFH, M, FRE, & BERE 12 0H SR XGRE R SN HER, 20193): 11-17.

[51 ZH, BEAE, FEM, % BRHELME 13 8K RSt miE Ry R, B, 2020001): 1-5.
(6] FLH, BT, FWHRE, 5 5 AR E S H SR SR SO TR R RIS 45 R 0], P ERERL, 2018, 40(2): 31-32,
35.

(7] #piawe, XU, ZRiEE, S [ S DA SR or Y H BE R iR AR AT RV B AR B S AR TR A (D], b B G AR
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Ak, 2018(6): 63-68

THE, FHE, F5F, F EHZEL RN L AP I] TVERY, 2019(06): 8-13.

HEL, xR, Auzkh, % EZE 13 S8H A KRETa 1], B s, 2020, 49(05): 19-25
TRAET, AR, AT, . EKH R — R B AR M I B A5 ], T E AR, 2019(02): 58-62.
FH, ML, O, F BT R R R AR A RO [D]. SRR, 2019(01):
96-97+101.

IR, MRS, AR, . EFEET RS X R SV I]. T ERERE, 2018, 40(06): 33-36+40.
Sepm, 2R, FACE, & BEFRHE RS SR XKREMN R NI R EREE, 2017, 39(03): 14-15+20.
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3R MiNAC1 Z:H SRR

AN, e, xR, /&8, AOW, FR

I HRFERFE, PRAFTRLEMFTREF EANERELERET, HOWAFEREEREF TP,
I B\ET 530004

B AURLUEERIE MINACT FERFME Tk ROVSEIA R, K HIREAEE TR T, X MINAC1#2. MiNACI#T,

MiNAC1#9 e SERBR RIATRBL T, SxFHRLALAI L, JLARIA SERam- %5 B UL bk = 6 22 2 R .3 (p<<0.05). SRHI 0 mM.,

250 mM. 500 mM H FEE¥ (Mannitol) B T2 HE, 7E 250 mM H BEBHERACE R, MiNAC1#2, MiNACI#7. MiNAC1#9 %
FERIBR RAR KA 2 X FRZHAR R 10 2.49 £ 1.69 fi5. 2.10 fi5, W Rtz (p<0.01). KA 0 mM. 100 mM. 150 mM. 200
mM NaCl &AL AR 8, 78 100 mM NaCl WAL T, MiNAC1#2, MiNACI#7. MiNAC1#9 e3[Rk MK 43 i o) G
HIRRT 2.37 £5,2.24 £5,2.40 £5, SRt R 3 (p<0.01) . R 4°CHu IR FRAA MK IR 8 , 72 4°CIRIRALFRRT , MiNAC1#2 .

MiNAC1#7 . MiNAC1#9 3 Rk RAR K A3 IR R0 1.67 %, 1.60 fi5, 1.70 1%, BRRE (p<0.01). SLIRLER.

FET 5 B AR =R e T, Rk R IR B K TR, it B 8 R IE MiNACT FEDR R IF i 5

i Eh R IEL AE 38 0. AHIF TE T FE 1 R P T B PR S Kk dE

SRR MH; MiNACL; ARG ThERIIE

BEBEWE T HAARFESTFE (No.2014GXNSFBA118102, [ FKIARALO =k A4k & 7 1625 SLA1HT F AR RE 595 E B A K AL H
(nycytxgxextd-2021-06-1); BB R E R AL HUTZE) (No.202104).

FEBERA BAMNA991—), B, Wil BIETTI: RREEE M SEMEAR, BRIEH Corresponding author): H'Hi#(LUO Cong), E-mail:

22003luocong@163.com.
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BRIBEPIAS R e R R B SR LB S B

BATE, EHIE, BER, CHP
7 [ 2 A A BT BT, e kA R R R TAE B R R, 0 571101

B OB RGO EEORIE T Al MR- PG . AR AN R S bl T AR = 22 53, LB B R ARG B O A A
KREEF o PN TR R X RGBS AR AR AT T AR BORE 1 B KN S50 A 2RI R 2R B & . K>
TR BAGE. ERMEE. BIAME (PO, MR (PRD. TR EHE . RS T BB /12 eSS a5 .
SiIREAR AL PR, K &R, UAREE 3 MIELWEZER: MHHEAMSE. 1TEREZ. PO [ PRI
655 4 MERPENEREOR. ZRUE . [F— SR AR AR EEYME PO BYELRFFR PRI ARBOR 71 BkifE
AT VERE A AR ZE SR BRI /AP ERELL B I T R Y, ANTR) Al ARG (O h o B2 . AR EE . 5 e B ) S At
FAAERUR 225 o AZBT S 4SRN R RE R AR AR AL = B S B IR FE A AURH B S

SEPAME, RIS, B TR RO R A R L, SRER A A B R B AR
BEAGEAR A FT A AR AT 78 TAF o ISR ERFHIBHTI H A . [ 5 5 AR A 530
H BRI AP0 & O B B FISRPP HLAT 8 1 I %5 5€ I RE 0 (No. 31500545) , iR
A BRI G I H “RRIBAAR L T RLAR SRR AR R EWF 5T (No. 319MS089) "4
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BB R Gl B A2E cDNA S B HbSRPP7 1 E A #
iR 5% e

HER, RER, BENE, GHYF

B R R A AR AT T, R RA BRI A F ERE R RAAELERRE, 4FLEZERE

EFBTRF R SEHE XTI RZAEEFETEERE, B0 571101
W E MMEKK THEA (small rubber particle protein, SRPP) H] f¢ 5 HAtG K TR ABEE R ARAM LN, E8KEME
A RIEEEAER . A% e SRPP FKjfEF HbSRPPT [ H AR . FFH AL AURe 5 1 o 240 R W B I 2R (1 B BE LR A8 R Gt
(Membrane Yeast Two-Hybrid System, MYTH) ¢cDNA &, F|H DUALmembrane system #4# pBT3STE-SRPP7 Al
pBT3SUC-SRPP7 FH# AR il 4 T HUAEZ A 1.5x107 cfu, 3T 50 B2 FMR (I REXUAAC RGN 38 — AR IR e 7l cDNA
Y, HAGARBAFBKE KT 1500 bp, BEAARLN 100%. #1457 pBT3STE-SRPP7. pBT3SUC-SRPP7 i 1H #1437
IFLAELE NMY32 BEREE P IEIRIE, TC IS TETE . B a7 AR R FLIE R GE A AE cDNA SCFE LA %4> HbSRPP7
A, ATH TR S E AR R A RS
K4 IR HbSRPP7; BAREXIZLAS; cDNA SUE; iF1H#E A
hESEKES Q949.748.5 XEPRRE A

Construction of a Normalized Hevea brasiliensis Latex MYTH cDNA

Library and HbSRPP7 Bait Vectors

NIE Zhiyi KANG Guijuan QIN Huaide ZENG Rizhong

Key Laboratory of Biology and Genetic Resources of Rubber Tree, Ministry of Agriculture and Rural Affairs, State Key Laboratory
Incubation Base for Cultivation and Physiology of Tropical Crops, Rubber Research Institute, Chinese Academy of Tropical
Agriculture Sciences, Haikou, 571101

Abstract Small rubber particle protein (SRPP) family proteins might play an important role in rubber synthesis by interacting with
other rubber particle proteins. In order to screen the interaction protein of HbSRPP7. The Membrane Yeast Two-Hybrid (MYTH)
System cDNA library were constructed using the site-specific recombination technology, and pBT3STE-SRPP7 and
pBT3SUC-SRPP7 bait vectors were constructed using the DUALmembrane system. A normalized Hevea brasiliensis latex cDNA
library were constructed based on Split-Ubiquitin Based Membrane Yeast Two-Hybrid System. The capacity of the cDNA library was
1.5x107cfu, the average library recombination rate was about 100%, and the average amplification sizes of insert fragments in the
cDNA library were above 1500 bp. The constructed pBT3STE-SRPP7 and pBT3SUC-SRPP7 bait vectors were well expressed in
yeast and hadn't self-activation. A Hevea brasiliensis latex MYTH yeast two-hybrid library and two HbSRPP7 bait vectors were
successfully constructed and can be used for further hybrid library screening.

Key words Hevea brasiliensis; HbSRPP7; Yeast two-hybrid; cDNA library; bait vector
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—FRiE Bl FRERE RS 14 2 5 CEAP 4 FhridiJF
w5isH
MRk, FIEET, BE, BHEE, KEH, KEH, 48E, T R
JBRRFRFR, PRGREEDFREEY EANBRELERE, HUAFEARREZERFE LT
O, S EET 530004
B AT e R BRI RS T AFAE, AR RS R AR AR . IERTe R B AR ST, FEAS AR TR A
HGPIATLEZE S, M X — R, SR i T S AEKKE 5516 S s Ia N & S % VI S MAAAGL. ACGTG.
CCGA. ACTCAT. GGTCA. TATCC. TGACHIGATAAILS /MR o, LAHARTFIZ-OF 8 O, RS H AT T4,
FE3/ 3 B Ty B =AM R 1 B e oy i ik 51, I T S AR R A GC & B, RIEE KIS MGCE B 1E
50%-61.11%2 18], SIHKEN1S bp. TMRRTTH#H 1285514, 84 oiE3kiskit 172244514 . CEAPS TFric NEAEIY)
¥R Fhrid, CMEDIE KR ZDNA NS, FIFH Touchdown PCRX MFEF GEB KRB NS50°C) #E4TH 1, PCRA=4iE1T1.8-2.3%
B MR AT R VK 2 B 5K o KT 1129 CEAP S WITERA T R IR P AT T4 00 br, S50 RoR, XEE5| WX Rems i 38 th i i i
%, HESWL, ARSI G K BN 2 SHAEZES . FIFHUPMGARE TR, RN K ES
Moo, AN TCIRERR6 %Y1 2 AV I S T S R T LRI BN SR G R R . R0 FC K ILCEAP /) F AR iC7E
KHE Fans BREF. LR, HREAUR IR G F YR b A 4 8 SRR 28R &, UE A HAE AN R A 1 i
Yo RN, KILCEAPZ FARicy M 2 A MRIE T B30 7 . Hah 7R 2 A DR P38 DL R R 5 3 i =l 4w
T IX k. AF B R — PR 3 F AT EE R 2 E PCR A TARICHEAR, W LIERMIINE AL ZREMEAM AT, SRR RS LR Fhric il
B &R ATz
REEE  CEAP: = Jofh: HahFiimbrid; FEEELERL: 5 Fhrid

BRIWE TR ER T IER AA17204026), B KIARARM = AR SR 0T SB35 B AR 595 R 6 AL H
(nycytxgxextd-2021-06-1) ; BHEREN R E R AAN—"F 0T (202104); [ PEHAAEZE CUHIE (YCSW2021043),

EEA HR3EME(1997—), &, EEEEBFRE: BFCim: B, @iRfE# (Corresponding author): #'IH(LUO Cong), E-mail:
22003luocong@gxu.edu.cn
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LIE AR BB e R e b A e M BB R R W

FAESR, B, T HY
(F B 2 R FRAR AT 7P )

WO 2R A [ (1 0 fi AT 2 5 W) A 5 e 2L P R B o DA R A XA T R v 1) 3 o T R A
7-33-97 BRI R, AT T AR CARFIAE RN B AT 5% B A RAG IR 4 S AR AR5 7 T 22 57 S5 R RW: (D
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3, B LG 571339)

# OB EMEME (yellow leaf disease of areca palm, YLD) ;&— SRR E, s TEEHGE, FET 1981 478
R E R, R E, hERG R RPER S S A RS S RTRMIE A G K AT I BIEE DUFRERTE
SR LA JE 0 TR 4 75 i A e R LA, 5 B R ARG — 8. 2020 4, R RSERMIEA 5 R BUBREBSAER % 1 (APVI,
WE LR APYLVD) 5t s e, 3Ll O E s SR B H 40 B ok, IE R 4 AR S 97 25
Wi BLAT, BEARELR CEFRBMSEMRERRD LRSI Z 0. ARFIAERNE H ORI M5B N R TR, 4
PERAR 7T AT RE T 7 BUGALE 1 133 AR ST T,  HER I B R A B e i 31 4, (G Ailre s
1) 23.31%; MR APYLVI FIRES 63 4, BN 47.37%; SAREG 4 4, & 3.01%. P& REERIAT 2 P E nl 6e
W AT A SR BATRINCRAEE R ORI A, SRR S B i B i i S 25 2 0 2
TR 5N AIAR DG

SCEEE MEAR, B BRI R A

e H i 2021-10-xx
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H—EE: FERE (1978-), 55, ML, BB, W07 MR SR 3 45 G BTi6 B S5 40 0 - RE ) ELAE T e 2 DR 20
FEif: 0898-63330001; E-mail: tchunal29@163.com.
BIEE: EAER, 5, BFRR, BiE: 0898-63330001; E-mail: QWQ268@163.com.
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AR AP RORL R B8 . RE. Sbtade
2] R

WD G RHD R B4 KEHD xAED xHE"
1] AL REAZF R J #i#iT 524000

B FREES REEMNER I EAEFEY, &I RRENEBRLTORE. MERRENEE LA GHENGEE TR, F5
NS RAC, HOZEER AL, MG SRR AR B R, Dufif ke R IRER AL, A HUBIR BOBRL b 1K
G, R P A R, IR EERE A TOBC T, KT AR TE N S B R X R R B OCE . Al 1 B 6FP AN A
BESCREC T H OIS R L 8 Bt A+ Pk 33 R 73000 kg/hm? 5 BB AE-+AR ik 3% 3 27713000 kg/hm®+F5 HLAE3000
kg/hm? 5 MU AE-+H{E 5 T3 FE 7712250 kg/hm? F HU5E AR5 S5 R AT 1 A B 712250 kg/hm?, 45858 -3 7713000 kg/hm?
ST BT HUG NS RS . H R A HLEC T 3000 kg/hm?, X BEMBEEAT HIE O R, JFABEHITR > . PHAEARAL, KRl
RE S GTERDMT . GE SRR H R AT+E5 45 Rk R - 39 R B 77112250 kg/hm T3 e U+ B - 38 1 2 7713000 kg/hm?$5 B
R L EPHIE 1.06H11.42, 21 HH0.74t/hm>f10.86t/hm?, ¥ INZHF I N2731.68yuan/hm*F11730.39yuan/hm?, 1fj £ & Al
T EIBEIN T AN o A% T B AE-H B 39 2E 7713000 kg/hm™+G HLAE3000 kg/hm?®, BRI I AL A N =41 (-85.05 yuan/hm®),
TEREHAT WG « PHAEIETE, BMERIERZ., Kor MRS HIRI R AT K, R IREERTIRT, &G IEM #1000
yuan/t, 5 FR A+ BERE B FE 772250 kg/hm® 45 HLAEO~2731.68kg/hm> Bk, # L AL+ Ak 3% A B 13000 keg/hm>+45 HLAE
0~1730.39kg/hm?, EEIZAEM FHEEG R, AR E 7 R X S5 N

R RIECCR. BERLE. RIERRAL: BN, RUFAGR

HESES  S156.2 TEAPRRES A

Study on effects of different soil improvement treatments on the field

effect, agronomy and economic benefit of sugarcane

FENG Xujuan”  JING Fulinl”®  LIANG Ming” WU Ren”  WANG Wei"
ZHANG Mangi”  LIU Jianrong”  LIU Weiging"
1.Guangdong Zhanjiang State Farms Research Institute, Zhanjiang, Guangdong 524000, China)

Abstract Sugarcane is the main cash crop in Leizhou Peninsula of Guangdong province and an important economic source of
agricultural reclamation in Guangdong province.With the continuous cropping of sugarcane and unreasonable fertilization methods,
the soil organic matter content was low and acidified gradually, resulting in the low yield and sugar content of sugarcane. Therefore,
in order to solve the problems of soil acidification, low organic matter and low sucrose content of sugarcane, it is very important to
find an effective formula to improve soil and increase sucrose content of sugarcane in Leizhou Peninsula of Guangdong province. In
this paper, six different soil improvement formulas were set: Conventional fertilization control, conventional fertilization + shrimp
peptide soil conditioner 3000 kg/hm?, conventional fertilization + shrimp peptide soil conditioner 3000 kg/hm*+ organic fertilizer
3000 kg/hm?, conventional fertilization + Jiantubao soil conditioner 2250 kg/hm?, conventional fertilization + calcium-magnesium
and silicon fertilizer soil conditioner 2250 kg/hm?, calcium-magnesium and phosphate fertilizer soil conditioner 3000 kg/hm? and

other nutrients to replace conventional fertilization of calcium superphosphate, Sugarcane special organic formula fertilizer 3000

ks H 3 &E HH

REWE TARBEFARESIH: EX LRSI EARRR.

EEMMA B¥E (1971, &, RSN, W R: HHESEE . 8 IR{E# (Corresponding author): Z4&Hk(JING Fulin), E-mail:
1004596264@qq.com.
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kg/hm?, were improved the soil of sugarcane field and analyzed sugarcane nutrient, PH value, agronomic and economic characters of
sugarcane. The results showed: Both conventional fertilization + calcium-magnesium and silicon fertilizer soil conditioner 2250
kg/hm?* and conventional fertilization + shrimp peptide soil conditioner 3000 kg/hm’ could effectively increase soil PH value by 1.06
and 1.42, and increase the sugar yield by 0.74t/hm® and 0.86t/hm*and increased the economic income by 2731.68yuan/hm® and
1730.39yuan/hm?, while soil improvement other formulas increased the input cost. However, conventional fertilization + shrimp
peptide soil conditioner 3000 kg/hm*+ organic fertilizer 3000 kg/hm’ increased the cost of sugarcane (-85.05 yuan/hm?), and
effectively improved the organic matter, PH value, agronomy and economic traits of sugarcane. Therefore, on the premise of ensuring
economic benefits, according to the price of organic fertilizer 1000 yuan/t, Conventional fertilization +calcium-magnesium and
silicon fertilizer soil conditioner2250 kg/hm*+ organic fertilizer 0 ~ 2731.68kg/hm? or conventional fertilization + shrimp protein soil
conditioner 3000 kg/hm’+ organic fertilizer 0 ~ 1730.39kg/hm? were suitable for the soil improvement of this sugarcane land, and is
suggested to be used for a reference in similar areas in southern China.

Keywords Soil improvement; Sugarcane; Soil acidification; Sucrose content; Economic benefits

W [ K QRSN IR E I RoRTE, SRR et . EhB ™ X I, £ i
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FAAEA UL IS H A B ORISR SE 78 20 0. 5 RS S I SR IR B R 22 A HLAE . 18 13
PAE S LSRR, AH AR KIRGE T RAFI IR, (Rt H s = B, A S A 2
Ca. Mg. B FRPSRZIIRIEN EAMEHRE, DU BUREIE om0 St HLES B 00 A e B ot 2 H REXS 77
IR, PPRH RS SRR G, AR H AR R B A B R R RFE R, e
P ERE BT SRR Y A R MR T LT e DX H R A I R IR T, RGBS
AR BATHUAE, FT4@ 7 1 epH, S H RS oF BRI A TR B AR D AR M, T T A
HH RE IR SR BRI BT A B IR . B EARMEY . BEHE S, R
REFE A 2K, SR HLAE . 5B AL B A B o 1 X LT R, B T — e ™. HR
AAMAG NN R B IR0 PHEARL, FERBEAARZ. QiR R s = 0 R, $RIMT
ZABE R EEX R AL AU AR, SRR A R AR Ty, ASCIE N i B R AN [
Dy SRR AR R BC Ty, XM EEAT IR, IR AEIBIR Y. PHAEARAL, WERIEEARZ. LT EIR L ast
Wzt b, DAIE RIS RTATIR T, $R3)— M EEREME DU X L3RI AL . AV SRR, SRR
Fe IR 23 R K G S RIBC 7T, 9 R DCORERLIE Pk RS B R AR 2%

1 MR
1.1 SRR

PR RE S Rh: RERE 425 (B dRAK R A E A [ EE 13% (MgS04-TH20 5 8 M9% ),
BHEETY%, T10.1%, BiEZIERL10%, KI3<15%, PhiE11.2], LT LAY TRHE SO A PR A 7 A2
2 EREANAE CHEPL>45%, RBEH: 5-5-5, K<20%), | RipEMEEESIEARAR A, @+txt
HERIEF CEHR>25%, JEHERE>15%, Phifi10.9, CaO+MgO+Si02>15%), #irg MR R IR 55 el
Hp [ i O R E BRI BTG A A B BRRE IR B (MgO>17% , Ca0>34%, Si>5%, Ph {H11.4),
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AR AR A B A R AR TR AR 72 A oAb s 450 IR PR 7] (P205>4% , MgO>5% , Ca0>20%,
PhiE10.5), |7 AR KA B A A BR A w477 HEEL AN T IE (A: AHLE>25%, FBEH: 7-13-5,
K73r<20%, PHIH7.16; B: AHLF>25%, ZWEHT: 8-5-12, /K7r<20%, PHIHG6.35); JRZE (N>46%), | %
BRI R B RA T ZIE 4, RABRRE (K20>50%); AL (N: P: K=15: 15: 15, M350
>45%); BEAEAL CEA R >1%, HEHAE>0.1%, 4 HE>0.9%); KA MRIERBRL] CRAE 88
>2%, MEHEE>1.5%, MAFRHKEE>0.5%) 1.
1.2 RBHE:
1.2.1 RXIeXBES

IS HIR AT AR W AR BRI T pr ikttt M A e U ARG B M S G, MR R, E AR
IR, FPYARIE23.2°C, KELSE, EWEKENT 417~1802 mm, FHIBEK N1 864~2160 h, X5
#10.4 hm2, TEEE LR % 823.94g/ke, AT HKF; RS E1.01g/kg, &b T HKF; BfEZE &% 5109.39mg/ke,
AbFH BOKSPs TEAUEE S E44.95me/kg, AL T EIKSF s AR E105.34mg/kg, AT HKE ARUES E
41.56mg/kg, ALTARAKT; HHERACAHRELIE, Soth, HIEPHIE A4.47, 2R, M3 TR, KRS
3, WAV BRI .
122 RKIEHEABEEZE

KHBEHLX A BT, ARB 2 W8 R 4T, 3IRES, M IERHEC T Bt AR, /DX TS m2. 5
ORI RE B R, R B4R, 20204E 1 4R, ATEEL m, 20214E1 H BRI
123 KBzt A miaEe

HECK: KA X 8 A A AR 590 F1~F4: 0% H & AR mt b it 3R E# 7], FS: KM
BRI EE AR B A AL (CKO AR RS ; F6: SR A H I F A HLEC 5 BB A8 B H A A
BE (CKD; FraAbEE (F1~F6) AT (CKD #153 WRtife: 25— Um0, EREm T, 5 JGBEiE,
FEARRAT ARG it N o FH R 57 BB 5 T A [+

® 1 S AERE SR

Table 1 Fertilizer application formula design for each treatment

2l S

Base fertilizer (kg/hm2) Additional fertilizer (kg/hm2)

Ab ¥
A B C D E F G H I J K C M Ip

CK 750 750 375 — - — - — — — 375 375 375 -
F1 750 750 375 3000 — — - — - 375 375 375 -
F2 750 750 375 3000 3000 — — — — - 375 375 375 -
F3 750 750 375 — — 2250 — — - — 375 375 375 —
F4 750 750 375 — — — 2250 — — — 375 375 375 —
F5 — 750 375 — — — — 750 — — 375 375 375 -
F6 - — — — — — — 3000 30 — - - 3000

e A WBERRES, B: EfEAL, C: EANL, D: UFAKESERBEIR, B2t ERA UL, FAd 5 4 9 B, G A B o 9 B, H A B R B, L
HEEL A PECITIL AJ AR L KRR LR IR B I H B & A HLECTTIL B
Note: A: superphosphate, B: zhebanli, C: compound fertilizer, D: shrimp peptide soil conditioner, E: Orchid ace organic fertilizer,F: Jiantubao soil
conditioner,G: calcium, magnesium and silicon soil conditioner,H: calcium, magnesium and phosphorus soil conditioner,IA: sugarcane special organic formula
fertilizer A,J: pesticide,K: urea,L: potassium sulfate,IB: sugarcane special organic formula fertilizer B.
124 RIS

P R BORES RS Ik CEEERATTE) P, BERER Z MR M2 S0 R EH R AR
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OFE RIE PRI FIEAETSd FHUE30d. FEEHEISCR G Sd =N BORAEREH HAF . A HLTI 2 R H
TR AMAE R IR AR B, AN R YL R AR, AR AN i SRR B R e ik, A R
FUFRIZ R AR BT L (y2s, RS0 58 SR P B A 1 10JR TR e 4 e e i, PHABIN 52 K FHI/K (2:C02)
BIR12.5 500, ACHMBERH QRS ( HIGBD .

QEWIHEA R, UGS, 2. ZE, GRCEE. 8. WS . RS BENLINE20
FZAEKIEFEZMMES SEEITHE PR (em). BEEE (kg) MBTE, gk #iE1.0m
FIRRLEEBR ARE T THIAR (hm2) A RCEER (S5/hm2); FEF~ B sEhrfiRGe it MEE 25 5 1 H 7 o B
FUEELIORK, TERRRR By oy FE33T (Bl MEEUEZEH, KA 0O 5WZZ-ZSS B shlieti( -
R B RS E eV RN S 2 AR B X PR A BB BT A

@K HiMicrosoft Excel20074 {5 A Bdf 4e it 7047, I et #FSAS 9.0 duncanli AR V£ X
A4 RV B AT 7 22 57 rFisher s-test (LSD).

2 RS54
2.1 HIEFRHSRBRBE

BRI AR KO FE 7R B TR IR R IR 5, B2, 3. 4RTR0, il s ) - 38 U 3 550 Fr e i 7
e 30d T3 FR 4y b, HIEPHAE I A T B E RIMER GRS 5d, AN, 2% W
R — 50D, (B A AR BN e, IR C AT, W HIEPHEW A AFRERT. k3, F
NUR S BT, AP m &G Wb, MifUE30d, FI. F3. F4. FSALREORREI ML 5 CRELE, A LR
WD 2, Hods b i 2 AFL, 90 12.06g/kgs Tan#e4, W3k fE5d, BRFS (271 glkg)) HECK (-2.57 g/kg)
2 a0, Hoe A L CK b B /b, T b /b2 F2 (-1.76 g/kg), HIKAEF6 (-2.01 ghkg). A FE
JiThl, SACER S SR >, HCKELER, AR A, HAFeE iiUE30d, W, MGk ESdE B
T MRS EE, IS RUS30d, F1. F2. F3. F5. FOALTEFMERL e S5 CR LR, BRfR
WO Z, HAg bR ZHAFL, 90 78.59 mg/kg: TMW3K/E5d, F3. F5. FOLLCKi/bH/b, Hp kB
BILLCKUk/ATE 2 o A 2 & &7 T, W i8fE 30d 38 sl & ek b, (HTEIE IR B RIM RO 5 5d, B
TF6HL, pEH LG AR, R CAEA, K24, 271 14.68 mgkg. A & &7
T, SRS 30d850 /0, (EAEIE IR B SH R R fE 5d,  FE I AU A RIHN TS, R CAL T, BT
R ECK, T+ 74028 mg/kg. HMiffm30d, TIEPHIEEA HRTF, F—IFHINGF AF3>F1>F2>F4>CK
>F6>F5, MF3HEPHIEIRT 70.71, PERIEIGRGSd, HIEPHE AR, _AKIF AF1>F2>F4
>F3>F6>CK>F5, MF1-IEPHIEIRT 1 1.42.

=2 MR HIRIFIRFIAT 5d L%F S5 PHIE

Table 2  Soil nutrients and PH value 5 days before soil conditioner application

e A B Eoel Bl A R R

Treatment The organic Total Alkaline hydrolysis The effective rapidly available Ph

matter (g/kg) nitrogen(g/kg)  nitrogen (mg/kg) phosphorus (mg/kg)  potassium (mg/kg)

CK 23.94 1.06 109.39 44.95 105.34 4.47
F1 23.65 1.08 109.76 41.15 101.59 4.41
F2 23.74 1.04 115.34 4391 103.01 4.53
F3 23.56 1.09 108.19 59.07 102.62 4.46
F4 23.92 1.06 111.13 62.23 101.29 4.44
F5 23.56 1.07 109.66 57.5 90.12 4.53
Fé6 23.09 1.04 107.15 71.39 101.21 4.5
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3 MERHIREEERIE 30d 13%FR . PH ESHEMATHER

Table 3 Comparison of soil nutrients and PH values 30 days after soil conditioner application with those before application

o A B Eoel B A X R

Treatment The organic Total Alkaline hydrolysis The effective rapidly available Ph

matter (g/kg) nitrogen(g/kg)  nitrogen (mg/kg) phosphorus (mg/kg)  potassium (mg/kg)

CK -1.82 -0.01 -5.42 -0.65 -26.41 0.11
F1 -2.06 -0.08 -8.59 -0.21 -30.12 0.38
F2 -1.48 -0.02 -7.81 -0.62 -17.65 0.24
F3 -1.83 -0.02 -5.85 -1.1 -26.71 0.71
F4 -1.87 -0.01 -3.27 -0.72 -13.18 0.13
F5 -2.33 -0.01 -7.93 -2.32 -19.68 0.02
F6 -1.36 -0.04 -8.4 -16.16 -23.81 0.09

&4 FERIEVURE 5d IR PH ESHEAMAETELIR

Table 4 Comparison of soil nutrients and PH value of sugarcane 5 days after harvest with that before planting

s AL g gt % AR R

Treatment The organic Total Alkaline hydrolysis The effective rapidly available Ph

matter (g/kg) nitrogen(g/kg) nitrogen (mg/kg) phosphorus (mg/kg)  potassium (mg/kg)

CK -2.57 -0.08 -14.29 5 40.28 0.02
F1 -2.46 -0.12 -16.02 7.58 10.29 1.42
F2 -1.76 -0.09 -17.71 14.68 16.52 1.18
F3 -2.52 -0.07 -12.01 11.73 35.68 0.66
F4 -2.35 -0.04 -16.89 10.06 5.29 1.06
F5 -2.71 -0.09 -8.16 9.63 23.05 0.01
F6 -2.01 -0.1 -12.93 -16.82 7.85 0.04

2.2 FERIERZ. RS REBN
221 #EHERKIHRK

FHFSTT A, 25 AL XS BRI H R A Re i 22 AN, R s NFL, R N86.34%, ik
NF6, HHZFN85.62%. FALFIXTHEI R 2 AR 2R, F6. F223# K TCK. F3. F4. F5, {HXZ|A]
AFEH R 2 FISF6. F2. FARAREER, H5CK. F3. FSAEHE2R; F4A5F3, FSA B3& £
5, SCKAFEREZESR; F3. F5. CKZ AIANAAEEZE S . fEREREfk 7T, F2E3% mTCK. F3. F4,
F5. F6, SFINFELREER; FIRERTCK. F3. F4. F5, S5F6AFELEER; F6S5CK. F3. FAR
fAERZEZER, (HEFESTFS; CK. F3. F4, FSZAIAAAEMEZER . FERECK. F1. F2. F3. F4. F5
BHERZEFTF6, (HENZ MG EESR,

Table 5 Agronomic characters of sugarcane

A3 GEES EX | /N AR
Treatment Seedling emergence (%) Thick stems (mm) Plant height (cm) Effective stem (stem/hm2)
CK 86.12+2.31a 25.3540.15¢d 329.394+2.51cd 83671+2459a
F1 86.34+2.58a 25.56+0.17ab 332.94+3.12ab 84634+2612a
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F2 86.07+2.56a 25.58+0.21a 334.06+2.81a 85004+2732a
F3 86.23+2.47a 25.384+0.20c¢ 329.53+3.24cd 84171+£3001a
F4 85.85+2.12a 25.46+0.19bc 329.61+£2.17cd 84319+2454a
F5 85.92+1.93a 25.3740.18¢ 328.83+2.72d 84449+2159a
F6 85.62+2.05a 25.60+0.22a 331.17+2.26bc 78245+2825b

e FFIECT G A R 7R R R A B A 2 57 B (9 <<0.05, LSD).
Note Different letters after numbers in the same column indicate significant difference between treatments (P < 0.05, LSD).
232 #BHEZFHERERERL

MF6 4, ERZEEJME, F1. F2. F6i# KTCK. F3. F4. F5, HZ AINFEELEHER, FFCK.
F3. F4. FSZ [AAAELE B B 25 55 o S b3 HoR)RE P2 B B B 22 7, SRIWFEF L. F2I2 3 & T CK. Fé,
A EAEAE IR 22 57 F3. F4. FSHCKEAREZER, (HEETF6; CKSFoAMEER. &b
PRI RERE > B AEAE W 25 %, F2. FARZE S TCK. F3. F5. F6, ZIAATEEHEZER, FIEZFETCK.
F5. F6, (H5F3®ARELER; CK. F3. F5. FO I [AIAfAAERE 2R . ERTZFEITM, CK. F1~F5
¥R EKTF6.

&6 BEREEFIEREAEERL

Table 6 Economic characters and insect pests of sugarcane

A3 LI Yy i REWE 7> Jufr
Treatment Single stem weight (kg) Sugarcane production (thm2)  Sugar content (%) Worm section rate (%)

CK 1.71+0.06b 113.10£1.46¢b 15.58+0.25¢ 6.61+3.79b

F1 1.78+0.11a 116.30+1.51a 15.89+0.21ab 5.82+2.91b

F2 1.81+£0.07a 116.41+1.47a 16.06+0.28a 5.77+2.45b

F3 1.72+0.06b 114.25+1.39ab 15.68+0.22bc 8.11+£3.12b

F4 1.73+£0.09b 114.62+1.48ab 16.02+0.30a 7.97+3.59b

F5 1.73+£0.10b 114.05+1.56ab 15.49+0.25¢ 8.05+2.93b

F6 1.79+0.07a 111.75€1.57¢ 15.46+0.23¢ 14.39+3.78a

VE: BV SR A R R R A IR 225 53 5 2 P (p<<0.05,  LSD).
Note Different letters after numbers in the same column indicate significant difference between treatments (P < 0.05, LSD).
2.3 FEEELTSER

HRTAIED, 6N ACERREELEE A X (CKD Hh#R, KN EEF3>F2>F1= F5>F6>F4>CK, ik
A AL ERF3 (630070/hm2); G I HERLEE = A LARE 4, THE RIS REE AT A, P
FIFEF2, PP B N18.70 thm2, H B MK NF2>F1>F4> F3>F5> CK>F6; S5 (CK) Hb#:, &Abris
Tl R CHF2>FI>F4>F3>F5>F6, P3G N2 wntt, (ES2 FIBR3E I i soA 5 38 il N i 2 N F4
(2731.68yuan/hm®), HIKHEF1 (1730.39yuan/hm®), HERIUSANF 7%, Hh i £ 1 AF3
(-4680.80yuan/hm®), TF64-4435.22 yuan/hm>. F54-2745.10yuan/hm®. F24-85.05 t/hm’.

x= 7 ERIEEF @I

Table 7 Economic benefit analysis of sugarcane

- EL CK 38407 & SEEHEISON FUBREE I A JE
b CK sghmmsA% PR , .
AbFE A EE Increased sugar Average increased Increase income after
Increase the cost Average sugar ] )
Treatment production than CK income deducting cost increase
than CK (yuan/hm2)  yield (t/hm2)
(t/hm2) (t/hm2) (t/hm2)

CK — 17.62
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F1 3000 18.48 0.86 4730.39 1730.39
F2 6000 18.70 1.08 5914.95 -85.05

F3 6300 17.91 0.29 1619.20 -4680.80
F4 1350 18.36 0.74 4081.68 2731.68
F5 3000 17.67 0.05 254.90 -2745.10
Fo6 2546 17.28 -0.34 -1888.97 -4435.22

T BERRES: 870 JUME; mRMEAME: 2520 yo/ml; BEFEALIEAL: 3950 yo/ml; BEFEALIENE: 4300 yo/ml; FREE: 2200 Jo/ml; BRARHH:2050 o/
W ARk IR EE AR 1000 o/ = FEAHUAL: 1000 Jo/ME; (EE5. 2800 Jo/m;  HE L ASEERE LSRR 1000 Jo/m s F B AL 1 9 )
600 Jo/m; HEET AN AL: 1450 Jo/ml; KEGHRGE: 63 Jufi-2kg. FIRETAHML 5500 Jo/m.

Note : Calcium superphosphate : 870 yuan / ton ; yuntian chemical compound fertilizer : 2520 yuan / ton ; zhebanli base fertilizer : 3950 yuan / ton ; zhebanli
Additional fertilizer : 4300 yuan / ton ; urea : 2200 yuan / ton ; potassium sulfate : 2050 yuan / ton ; shrimp peptide soil conditioner : 1000 yuan / ton ; organic
fertilizer : 1000 yuan / ton ; jiantubao : 2800 yuan / ton ; dr. Tian calcium magnesium phosphorus soil conditioner : 1000 yuan / ton ; calcium magnesium
silicon fertilizer soil conditioner : 600 yuan / ton ; organic fertilizer for sugarcane : 1450 yuan / ton ; pesticide root : 63 yuan / bottle - 2kg. The market price of

sugar is 5500 yuan / ton.

3 iR

AR SO A A AN [F] S A RS AT LR R, SRR AN AU, DR D B R
T HUR R FE T, A UIER R G, Al e g g MR 3 Widb BF2 FIF6
AAENAE, I AERERL R I U R S D . fEdE e T IRPHAE T, A VR ER AR, 2R
X FFL. F3. FALSERBFIA R, MiEm TRPHIE ST /2FL, MUn 1IRPHE IR 1 1.42, Hk
J£F4 (1.06), FHRIEF3 (0.66).

ol 75 I AR [P ML PSR REAE, RELLAEA RER mH I R M. PopEE, A
3 IR B E S B RESTPRUCE, e TTRERE T MR, SRR IR, P24 )
PRI, bR, AR, REE, B R, o RESTHR (CK), HIREIMEIFHZEFL, Rhle
B2y T3 T 2 3 = T IR S\ Fes TiFejiti FH H e & F A MUEC 7 ABTE 220 . M. 25 5 T 2 3 T 0 e
EREHEERFLT I, WU~ 2A%, BT,

AR SCE I A3 S () A EE R R B AT L R, A R A S IR, R A%550000/M
FEMT5, A FURIFAAE B EUZSE n 7JoN, 20 51890 1 1730.3970/hm*A12731.6876/hm’, 3 H A WL
boxt R BEARD, LIRPHIE M B B892, F2R/EFIMERAL MGt AL, BEARTEMRIE M. . A&
K, RZEE, QTR WSR2 KFERERE, HEEAVUR. PHAE R 7S, (22T hn
THYUE, 1HSFBURASE I, EIRRRAE, WA AR, RIAR B S T3 0 AR 1075.05 76/hm2 .

LA R IR R bR S . PHAE, MERIEERZ. S5RIRIEm, TR HIEPHIE
ARIFHE D3RR, M 2> e ) A SRR O 7E O (R BRI 2 A S S0 B R St LAt A R R R R KU
XA RE R PHINHE B R T WP R B IR, BRI R, XSRS A BT R R MG, WiEsEs
ST AT HIE 32 B R S SRR A FL ORI AL [, A IR A T B R A AR TR
I, BERLEOGR G T3P A DA SR e A R AT N R, DR AL . EIE R AN
A,

ERRPELT R, B H R REE KRB IER, SRR HIEA PR N, PHIEIE T,
TE— L LIRS T ORI P & S oy, A Gl 758 MU A SR b, AN [ IR R T, Bl B B
LA, SR AT HIE O R, A BRI I A R AT R B 72250 keg/hen R A AL
IR K I 13000 ke/hm? Y BEA R i - IEPHAR 1.06/11.42, #2774 0. 74t/hm*A10.86t/hm>, 1 N
PrURLN2731.68yuan/hm’H11730.39yuan/hm’. {E%5 T4 HUiE E-+IF ik 138 EE 713000 kg/hm’+% A HLAR
3000 kg/hm®, BRIGHIRANS m4h, (EREME MUR . PHAEARTE, BERIER S, L5 MRE m R0 R 1T,
B, 7EIELTFIERTIR T, HIRA LR 1000 yuan/t, 05 AE-+45 BE0E 1 398 B 772250 kg/hm™+4
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HLAE0~2236.68 kg/hm> 5K F HLjiti AT+ Ik 3 P 13000 kg/hm™+E HLIE 0~1235.39 kg/hm®, 3& B %R+
MR, @IRE T R X S HE N H .
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HREARREAR 25 BB A AR R AR

epE! BEER 2EE pEFE. UHE THA BEH2
A AR, kel Epg

1) RA T AL REARNE , J HRikE 524300

2SRRI REERARRANSG, JAREIT 524022

TR TS e R Wikl AR T H AL i A ARG 2811200 FRTHTRAZ NI 1 i B TR
R HRER i REReR, bt SR REIRE, SEtRILivRae/ s, AR SRR, AL SRR R
N GRS, T NHAETRANECT, WIS SR, SRTHmtER e TR E s, SatiE 2
L (ol A G R G S o [l R/ a S YA B e Be sl et v 5 U a2 W Bl 13 i 118 52 ) = B s U S U B =227 RS 2L e B2 R 2T
PHEEFIBRICALLY, (RAAZHTTRTIY, SRR IGRETC Y SRR, MR RS R it JFERTH RN ] 50
LTRGBS T R IR R

REEA: HRE DI RREA W

The project will establish 200 mu of core technology infegration demonstration base for fertilizer and pesticide reduction and efficiency enhancement technologyon - sugarcane,
and 10,000 mu of core application demonstration area in Zhanjiang Reclamation Area Guanggian Sugar Company: Among them, The base has carried out 5 comprehensive
measures to deal with comparative experiments and demonstrations. The test results show that: The chermical fertilizers and pesticides reduced application and increased efficiency
integrated technology on sugarcane. Under the condition of equivalent unit area input, the application of the technology on sugarcane the soil physical and chemical properties
continue to be obtained.

M EATAL 80 SEARTFAG, AL AEFIAR 24 )it FH Xt H 7= B AN o i KR B i i e T BRI STk, AR H
FRIAA G B AE P AL AEAN AR 25, 38 Bl Hb () 7™ 75 G A AR 2SI SRR LIRS, R A 7 O R 68 1T ef
SEPEE LIS B REE, B A (@R R 2 2 T IR . (R T BRI R A R #7200 BRI X K 1 5
AT A% Co 7 Y0 X STt [ 5% AU R R0 A TR PR A 26 0t 18 258 i A A 60 s Y1 7 TR A TR H R X
WD, BAESHERMRE. SR R SR EWEiES e AR AR N ER A,
T A7 V8 X AR IR 24 P 4 B 2 R/ 25%, SBT3 S s 7 394 DA b o o H BE A IR A 2473t £ P A
FIF AR, R BRI 5 , AL IRBEA F5 ot A Bl BB 22 4 i A, 385 2 7 H IR B0k 56 7~ v
X, FEEH R R AR Va e A, A AR s VO IR AR, IR AR R R BB,
S SER B AR AL 0 RS FH A E A 26 R F 2R 1 B 5 SR M R B b, DU BRI I8, SR E
R P AL ) R R

1.10000 % Loonia X 5 200 BIRIG w6 X f3 5 &

1.1 A IER Z i R AR B br & BN B AT HE

BT BRI H) AL A = @S HEE 1 R OonTe X, 73 R R TS X A AR A 24 45 26 1 40 59l 15
T 18.4 A FTH 2.5 AT, IRHEZESN IR 32%F1 25%. TTES BRIGORTUHME R FH 50 JH .

111 S8k RS Ar: BER R, DB iR, PR B ER . PUERUE . PR, AR
UF SEENUBRAGAE =8 B R SR, hn: FERE 49, B 00-236. HEHE 08-120. EHE 61 55,

1.1.2 AH5-p a7 et AE T IOt AL, 76 T8 2B 8 AL i 2R al_E Al A AR 3R EE 7]
BRPEAE, KGR, JEm AR R, BT RAYIE. SRR 2RI, AL,
KAULTAESEAR R B 53 B 20 AL AE .

113 kg ey UM E, G&FE. EM0ERNE, WERTE N, 87 7 g
L AR AR B SRR R YRS T S, RS R O R YRR A R R 7 FH ) A R R
JROH. A 2R R R A By A . AN A AR U R 4-5 VK
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114 H R A = AU . ERE-RA-BEbE, IRIAIRE=35cm: i K, 1E pH (H1K
&k
BEBOIE  ch SO B R R TR R CH R IR 2t AR R YD
EBFA GREE, B, DUE, RN, BRI RARA P ARE R 5. E-mail: gqgskib@163.com.
T 6.0 I, AT A LR A AR, SRR 100kg/ T o FENUAALAAE IR TS, 7T LA
LIRSS RTTAT AR B2, DIRh. M. AR AR . HUAL EH R PR A B
U2 R, o AL 2555 . AUl T8 AR AT SEBL— I PR et BR 5. T ERERE L5 1R k., R4 0t
MPARAE S, ERF BB, BT 2-3 A2 MU BGERBE e N TR 5 £, MRS T
A, BN TYGRAK 88 Jo/l o AEAUARIGR H IR SRS A8 7= T2 A 382 i) 2 MU A DR g 1E (1 R 2

115 Eet=m: AR B 8. 8 5. SZMIEsMENR, K BHMTENEE, —2
DA R IR B EE K, 3R m PR R, SR R ROK . BROK. BRI ORIR SRS R
PASg i b sy, oGE R VER, SR, AH MRS E AT T R . AENUAL RIS
FEM RS DA WCEINUATRE, FEWTRERE B s 22 = HE RN 3% rh, 57 MR B b R gt 2B DL /s &
I EEN L33, [l R RE 2 R R, RETBCE EE M E SR TR AL, $R e T IR ).

1.2 HE IR A REA & AR R B RANE

R AR DRI R JEIX L 200 7, HAGEE R IR RTEX 100 &, @M aHE 61, %% 1
HT R AR R IEIX 100 B, anFOSEENE 49, R 2 RO IR, e DORBERE, A
324 |, SAMCAEERE 49, MR 3 HOTRMAL. TR A RIREHITZ IS %= N 2R, 30%00 4t K 41K
X 7R HR MG DL B MR R R )5 35 380N

BooRJEIX WA fabyr: mA RS HAESUE. B
SEER, RROHEFR. mAMER. e, BEE, .

1.2.1 #7438 7 38 KX 3 3%t

P, WD BT A CREEO,
i NE TP

x1  HEEREREXMERGR
B T/
g3l of B2 Pt 4 1 Wkt ZH 2 Wit ZH 3 Wit ZH 4
JRE 30 To. | 48% M T Wik | IFIKAE 80 T | & Wt £ ) AE | 30%ETTZIAE
T BERRES 150 | AHE S0 T, | w. AR | 100 T7. 30% | 80 T3¢
BAE. A | Fow. SAGE | 30% A2 AR | 00 80 FoE. | EHAKZIAC 40 T
ZiVgiE | 15 T3, 30% | 40 T-3% 30% A &2 e | e
R 40 T 40 T72
i
o JRE 20 TF. | 48%WMPHE | 8% MP W E | 8% ME i & | 8% H ¥ & &
G40 T3 | AR 40 T3 | &40 TF | &E40 T5 | &40 T3
25% % B | H AR KRTIN | H R AR RT | AR RT I | R A K AT
K 3 R, B | W 30%BM4E. | W 30%KT4E. | Wi 30%FT 4k, | Wi 30% 4.
2| FABRE 1K KM 1K, | REIIR 1 R, | REIIR 1K, | KEIIR L IR R
Jite BRI G 4 | BERURIRIE 4 | BERURRIE 4 | JBURIRIE 4 7R,
W BABRE | R EEHABRE | R BHRRE 1| BERE 1K
1K " iR
A
it (Ju/ 570 569 575 568 570
)
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B IR VE XU AR 100 B, ZaMCNERE 61, W5 M, AR ERTAAZ) 20 B . X
REFK: BERE VAR Z): PR3 30 T o IEBERRES 150 Toe. SALEH 15 T3 30%#ak 25 it 40 T3
BAE: JRE 20 T30 SALEH 40 T3 AR ZGWi A FH R 25% M8 HUBUKGR 3 k. BHABRE 1 k. kit
1R AR, RV 48% KT TR G 50 T3, 30%#A A Z5AE 40 T-5; JBAE: 48%HK% i
BENE 40 Tl R S RSP H e A AT I 30% 8 4E K AIR 1 IR, BEBORIRIE 4 . BB
LR PR 2. HIREAEEZG K SRR 25900 HRARAE 80 T3 P AEMRAYIAE 80 T30 30%FH HKZY
I 40 T3; JBAE: 48%MZPWE AN 40 Tow: ARZGWEHE M WAV B HREAE K RT W 30%84E. K )ik
1R, BEBURIREE 4 0. BPARRE 1 k. Uil 3: AR, RZGVAHE: FIIEYIAE 100 T 78 30%EH 2T
40 Toi; JBAE: 48%MEEIE AL 40 Tow: ARG H WA H A K ET ISR 30%804E. K FR 1
W, BEORIREE 4 IR BPBRED 1 IR WL 4. JEAR. RZGATM: 30%AHERZAEL 80 T3¢; JBAE: 48%fHK
DHIE A 40 Tod; AR ZWiE S H AV B H R AT Wit 30%B 4E. KAk 1 X, BRI 4 .
FIFBREE 1 K.

1.2.2 78 Ak B X 3o 7 50 KX Jb ik 7t

x2 BRETEXEREASR
BT TIE/E
ol | A JaitiZH 1 T ZH 2 T ZH 3 JitiH 4
JRE 30 To. i | 48% M Z Wi & | WFAKHE 80 T | FUSAEWIAE 100 | 30% AR 2 AE 80
FEAE. | BERRES 150 T-oe. | AHE 50 Tod. | s iFAEARAEY | T3, 30%tEk | T
K2y | EAE 1S TR, | 30% & Ak 25 B | AR 80 T5E.30% | ZiAE 40 T
W | 30%ET AL 40 | 40 T5 EHERZGAE 40 T
T I,
- RE20 T, & | 8% P W E | 8% RT M E | 48% KT M E | 8% BT IEE
L7 40 T2 HHE 40 T2 AR 40 T3¢ A8 40 T3 JIE 40 T 5%
25% A MAUK | HEEA KA | HEA KT | H A KT | H K AT imt
K % 73 RS ETHIRR | WU 30%BT4E. | Wi 30%KT4E. | Wik 30%RM4E. | R 30%B 4k, K
o F1IR REIPR 1R B | REIIR TG B | KRB 14k, B | 2R 1 IR, B
JBRIRIE 4 Uk | RORIRIE 4 K. | RORIRIG 4 k. | AREREE 4 k. H
HWABRE LK | HPIRE 1 | HERE 1K | AR 1R
A
& i
ey 570 569 575 568 570
B

TE R R RGBT AN 100 B, SRS ERE 49, # 5 MEBEE, R 20 1. SR N
FACE: JEIE. VAR 2E: JREK 30 T, LBERRES 150 Toa. &ALS 15 T30, 30%AHEZG0E 40 T30 38
HE: JREE 20 Foo. SALEH 40 T30 AR ZGMEiE A H [R)EF B : 25% M8 UK 3 Wk HHIBRE 1 K. d8itaZi
1 HIREAE AT . JEAE. ARZ5ME: 48% %P B E A 50 T35 30%FEHAZHAE 40 T-50; BE: 48%ME e
G 40 T30 AR 2t A FH DA B H R AR KR HAMT I 30% R 4E. KAIIR 1 X, BEIMORIREE 4 k. SRR
1R JRMEZE 2: (BAEREZG KT SEARAR 25700E: HFARAE 80 T30 IFAEARAMIIE 80 T 7. 30%iH #KZ5 L
40 Toi; JBAE: 48%IKF M GHE 40 Tow; AL H AL AR AT AT 30%F 4E. KR 1
W, BERORIREE 4 YR, BPABRE 1 R, Woitidl 3: JEAE. R 25740 FICEYIIE 100 T35 30%EHERZ5AE 40
Toa; BAE: 48% M Wi R A AL 40 Tou; AR Z5Wiit [z H AP 3. | AR K AT M it 30% B 4. K Zk 1 Ik,
BEWORIRIE 4 . HPABRE 1 IR Jlitidh 4: JEIE. RZGVAHE: 30%EFERZIIE 80 Tow; IBAE: 48%MHk%
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HENE 40 T70; ALt S A B H A ATIImE At 300680 4E KR 1 0 BEOIRIRIE 4 k. B PER

1R

1.2.3 33 KX 3298 ot

R3OHE R XA T %

B T/
el it HE 2 It ZH 1 IRt 2 It ZH 3 kit 2 4
JRE 30 T, | 48% P& | dFAKAE 80 T | 3= Ukt A& 0 B | 30%H Ak Z L
— T HEERES 150 | AE S0 T3, | Z. GAERE | 100 T3, 30% | 80 T3
it Foi . SALET | 30%E ARZG T | YRR 80 Tae. | ETEKZIAE 40 T
15 T3, %A | 40 T3 30% A Ak 2 e | e
15 T 40 T
o JRE 20 TF. | 48% WP E | 8% WP M E | 8% MRE i &E | 8% H P i &
G40 T30 | AR 40 T5E | &40 T5 | &E40 T5 | &40 T3
25% (% Bl | HRE AR RTIT | HORE AR AT | H AR AT | H R A K AT
KF 3 R, B | W 30%B4E. | Wi 30%FT 4k, | Wi 30%F 4k, | Wi 30% 4.
V& PHBRE 1 Kk KEMR 1K, | KB 1 R, | REIIR 1K, | KEIIR L IR OB
i BRI G 4 | BERORIRIE 4 | BEURRIG 4 | BURIRIE 4 7R,
W BARRE | R EABRE | R BHRRE 1| BERE 1K
1K " X
A
it (Ju/ 570 569 575 568 570
D)

RIG XA TRUAN 3.24 B, SRMANERE 40, 5 MHE, FMAHETNL 0.6 5. XHIRA N H MK
o R, WHEARZ): JRE 30 Tow. EBEERES 150 Tod. &ALER 15 Tod. i 15 T s ARZmiiE A
[ HE: 25%A8 UK 3 Wk B PIBRE 1 K. Dl 1 (AR JEAE. RZG7ATH: 48% P iR A
HE 50 F38 30%fakZGAE 40 T s JEBAE: 48% KD HiEAHE 40 Tod; ARZWiE S H A& B HREAEKHT
AW 30%F 4. KANIR 11k, FERORIREE 4 . BHFABRE 1 IR B 2: BIEAEIEZ 7K. JFEAER 2457
Jiti: HRARAE 80 Tl LFAEMRAEMIAL 80 T3 30%FAHEKZAL 40 Toe; IBAL: 48%MPHTE AL 40 T &
2y it S TA) B RE AR AT ARt 30% R 4k KB MR 1 IR, REISORIREE 4 Pk, S PHBREL 1 Ik, 4. 3:
B, R 2 FWCAEIAR 100 T58 30%EEZGAE 40 T5; JBAC: 48% M T Wi A0 40 T3a; AR Zimt
it J FR TRV B . AR KT A 30%B 4 K LR 1 Ik, BEBURIRIEE 4 . BHPABRE 1 k. wotidl 4: %
BB A Z5aT: 30%ETARZGAE 80 T 5u; JBAE: 48%MR% Wi &8 40 T AR ZiWiit [ H A : HEEAK
AT ATt 30% R 4t KGR 1 %, BERORIRIE 4 IR, BB 1 K.

1.3 FRIRE R H IR R FEHRNE

TEPBIFRIES, Z56 T A FUAREHIT R AR M B 76 H IR e R e i 2R 7, AR A RS IR 5 Ak
INAEZS VAT, AT DUGRAP B SR T 2 P ORI, 9 8 AR 24 8 4 5 U= A i 2k . TE N TL AR b e s /0 R
W SRR IR VA — W — RN 16 Ju(%— IR —mithig& KR8 3 76, A TR —KN 40 Jo,— DA — Kl 200
B, —FHL— AR 3.2 J6, 4T 5 1K) AT AR A G — w2 R 44 Jo(N T—KH 40 oo, — 1
NRWEZG 3 Fidh, — i — 2L 22 Jo, —FEmiZy 2 O iFH D, MR, RN T, G2
DRI A R MR G 7 v H R e, DA OV, A ROk, [ H R R R e DD TR, R
P mr. AT LATE H (7] P S0 1 25 4R

TR AL 0 T AR R 2 1= 7 YR AR ) — N GBI, X — R AR B TR AN S 7 v A A I
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RA T RIS R R AN, A BB R5ih . FRHR MR U el B i) 25 AR e A oy LU 87, A 7R MR O B R 4]
WARIRIEA RE R EIIAER . A A . FEOEERT, BN U H e e P F AN R 1R A A T

1.3.1 KA A%,

OIS EE SRR R 1--2 5o

@7 MR e FH ) JROM b« 0 v TS0 1~2 AN i, BESRUBOME AT, B B9 =i S0em LA, JE H A A5,
(A 2 AE R S T, P RAR S R OR (RTiah k).

QO H [F] B oA SRR R 5 AT LG50, 285 RR% 30 A7 P —AT, BT IS — AN iilug s
IR AEHSLN 10 2K, AR5 4ERE 25—30 KW — i, AT HBEZRII 4—5 A5

1.3.2 ¥4 R AMMF I, & 2HE,

Iee TR %o B T80 B g A s e, 2 XU RIS R 473 9 T T30 i PR 1) DI ) e 2 i g K o [ 0 P Rt IS0 T, —
BENSZRE THE 10 RN BIRSBE O, S G WSO8 R EOES: J LR T WA H ST )5 B
R PRSI AN K IR A R AE G R A TR R A0

1.4 50 P 2 R BC AE A T N A

1.4.1 #3k: 30%ET AR —Flopr Y s B B 258, mT DASEIRZ MG 4% . fEH A ™ b, fEH
T R 25 AR AN AT DAYR D o R IEAR 24 ()it FH B, 3 ] DA/ i ARt 2 DO, AT 148 1 AR B AR N T
FRAS o R AR 2 A v AU R, Rt b 5 ORI R S A R IR VA AR, HER S A LS T
MRS A, AT R gEH e A S RE R EE 358, IRt A I RE K T AR AE PR, 3 m] L mT St 25 388 I H R bt
W, MAHERARKIE, PUEREE SR, ERCEWHENE, Wb REMEE, B EaE BERS.

FE) R/ 2 7] SRR, BT B AR ZG AR 80 A ENIEAE, 8 KB HIEREHI I E AT 40 A
T, KRN E—JOR HGR), hE A0S 4 Ik, DARIRIE R e . A SRR, AL e
LT R TR IS, T AL R R R SRR TR AL A

1.4.2 $FARAE: FET A A H BEXURGRES T, WFBRIE B AR AH & 25 A ROR B i o A it FH R BRI 80 22
T WFAEARAEVINE 80 AT+ 30%EHEK 40 A TVERIRAE, 15 LBTHEE 40 A TR A AL, 784K AT s i
—UGRHF], HIERE 4 W, DI EE. KA, ZHAAER R, G8EEMEL. e, B,
rEESE T A E

2.0 25 TR B 23 AT R

21T REATE XA RV A A T H ST EE R 2R

HE 4 WTUUEH, B S ERre E AR —8,  U0BR0E A A B E AR AR 8 PR IR oA R R s
ARV BR - 3ME EORTE, 0 2H 1 7 B o 1R S AR I A2 15 AR S R I ot B2, U5 IRt 2E A b )T 2 A
NEFIAR G B AAE— EFRRAE Bl 7 H B AE KIS, (R H RN .

& AFTERR I TR AR IRE A LR B

T H SR (/R | e 1 (/R | el 2 (MI/E) | 4L 3 (/R | R4 4 (/R
Brid 5.13 532 5.56 5.47 5.39
TE 521 5.36 5.48 5.50 5.33
THME 5.17 5.34 5.52 5.49 5.36

225 R R XA RV A A B T HE—H— BRI

MR 5 ATLAE M, M IRER A BRR T IREE — B, BOA IR R R, U A B R 2
EAEMRARE I A R s WA FEAC R I9ME FoRE, I 2H 1K 77 B TG 18 R WAL A2 1 R 47 o e

A, UL & BT R AL E AR 2 (B A — AR L GE T H IR AR KA, (et H R
& S EREREXT R LIRAN MWK~ E

TiH

SRR CIf/ )

JRZE 1 /R

JRZE 2 (/R

PEZE. 3 (/R D

PRI 4 (/R D)

AR

5.56

5.62

5.96

5.87

5.69
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—4

TE AR
B 5.41 5.56 5.89 5.70 5.53
AR

S E 5.49 5.59 5.93 5.79 5.61

2.3 B RS XA AL & A3 T H R 2RI
# 6 MEFRARRXTRAEERZMRER (2019 FHiE)

WA Xof HR2H Tt ZH 1 JtZH 2 VL 3 W2 4
B (%) 59.20 70.46 65.06 66.08 70.70
FEER (%) 100.80 112.01 122.64 117.53 105.68
Phim (em) 2.85 2.99 3.01 3.05 2.90
ARKEEE (em/F)D 39.12 37.78 41.00 41.00 40.00
2% (em) 2.58 2.58 2.61 2.49 2.43
W (%) 16.74 17.41 16.78 16.33 15.84
HAME /D 5121 5233 5431 5359 5206
FeE (/AT 5.92 5.89 6.26 6.38 5.71

FHER 6 WA, Pt AL BRAERE 1B e T RE A B 28 o0 BE , BRI it 26 1 B 27 ZR IR AE 5.86%-11.50%
Z 1], SrBERIGNRTE 4.88%-21.84%; kitisb3 42 m T Hid H e A8 HE, BACRIVE A Mt
WE % 85 #k-238 #k: JiZH 2 FIdtZE 4 17~ B 50 il ey 0 HEREH 0.34 Wi/ B 0.46 i/ F o it A R Fo At 14
R TE B AN LR
7 AR X A REALIEM B 5 S HRARER (2019 FHE)

B gE| AEE (% | BHEE | #EE %) EE (%) BEE (%)
JtEZH 1 1.23 0.13 1.18 0.2 0.05
TRt 2 1.41 0.15 131 0.24 0.07
T2 3 1.32 0.14 1.09 0.29 0.07
JEZH 4 1.35 0.15 1.24 0.27 0.07

Sof HELZH 13 0.13 1.35 0.18 0.07

R 7T BEEER, AR T RS R EAM S T, R R R IR SR A R
T R, X AT RER IR & T RACE AR 2, SO RN, (Rt IR RKE, dEmids T
XEFRI IR AL, BARHLENE & 23t — D I

R S HERINIE X AR IBRPR T IRAL S HRIREI (2019 FHHE)

A AHLF oH e S oke |4 Hi@ke) DA | A AkEE | sk
(g/kg) (g/kg) (mg/kg) | (mg/kg) | (mg/kg)

WA 1 | 3440 | 4.69 1.40 0.09 0.35 12536 | 153.60 | 163.80
WEA 2 | 36.64 | 4.77 1.47 0.12 0.34 137.95 | 124.74 | 14127
WA 3 | 3539 | 5.19 1.55 0.09 0.35 148.98 | 71.38 | 203.32
W 4 | 3404 | 6.19 1.46 0.10 0.36 130.54 | 89.10 | 175.86
SR | 3747 | 4.15 1.51 0.09 0.36 152.40 | 161.62 | 312.73

xS KR R, WAL Y pH (E32 R T 0.54~2.04, ViU E/E — e AR o R 4, 3L
fil i An e B S A
H12& ORI, et b R AR RE OB AR H R AW 2E AN 2> B, ELARR B DN Uit 2L 1) i R R R R G i AE
3.61%-6.85% 0], 7} BEFRIGNEAE 4.88%-21.84%; it AL = 1B H e RO A RS, RARIER A
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WOCERSE FlE 85 FR-238 Bk Uit 2 2 Fyeitizh 4 # = o m TR ZE 0.34 Wi/ fr . 0.46 M/ . et Al
P HoAth PR A T8 B B AN R 52
FOFEFERBRTELEEREMRIER (2020 £1ER)

WA Xof HR2H Tt ZH 1 JtZH 2 VL 3 A 4
TEIR KRR (%) 63.26 69.46 66.87 67.95 70.11
FEER (%) 143.80 182.01 156.64 147.53 145.68
s (em) 2.69 2.59 2.62 2.70 2.64
ARKEEE (em/F)D 36.12 37.98 38.20 37.47 38.31
2% (em) 2.48 2.57 2.53 2.47 2.49
W (%) 15.74 16.41 16.89 16.21 15.73
A EE (B 4639 4914 5050 4798 4899
FeE (/AT 5.62 5.79 6.11 5.87 5.77

® 10 HE R, LM TTHASE. SR, HEEMN SR AT, SE a1
B, H RN IR IR AL 2 B TR IR AR, X el TR IR AL & AT AL IE AR 2, st L,
AT HRR AT, BEmiem 7R MR EAL, BAAVIBLE F E it — BRI . SANEBH T, I
it Y R R — R AL, AR 4 2.
® 10 FEERE X TR F 7R 1ER (2020 F£EHR)

A AoE (W|HSE (% | HEE %) |HEE (W|ESE (%)

JEZH 1 1.33 0.14 1.28 0.25 252.88

TRt 2 1.42 0.16 1.41 0.26 225.57

T2 3 1.33 0.15 1.39 0.27 213.33

JEZH 4 1.37 0.16 1.34 0.28 199.26

o HEZH 1.29 0.12 1.25 0.19 183.95

F 1L FEERE XA ELERETIER S ERER (2020 £ER)

iR BHLR oH {8 SR | A | AW | WA | ARk by el
(g/kg) (g/kg) | (gkg) | (gkg) | (mg/kg) | (mg/kg) (mg/kg)
W 1| 3840 | 539 | 1.60 | 0.11 | 035 135.36 153.60 363.80
Wi 2 | 36.64 | 517 | 1.67 | 012 | 034 137.95 142.74 34127
WMiZ 3| 37.39 | 5.50 | 175 | 0.09 | 035 148.98 171.38 303.32
W 4| 3504 | 6.15 | 1.64 | 0.10 | 036 130.54 169.10 375.86
SPEL | 3447 | 520 | 1.51 | 0.09 | 032 122.40 61.62 242.73

® N HIREoR, & 1 FERREEEE, AP SRR TR AR TR A, BBt e
o — R i R, SR R IREEN, G HIEARBRROASE, AR T H B S A ARSI 9% 70
*® 12 At X EHERRIEIE R
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I RE Rl EERRAT
(2018 . 2019. 2020%) BT LERAKEA KR BEZEICLE
HFER (2 %ERE () | BEME kR LFREEEAR (B SERREEAR GF) | T gy BERE (F. 00
~
e e e T o HE| sox Lax :gf; 2= | or s | X oy | I\ AE HR RS 2R o) HESE o P e 587| wzemmn| wors | wmer | waae
aE 5% b |Bm

BEI 5 40 A)

2018%F | 1503.04 | 1376.21| 2861.25 | 2881.25| O | 2B81.25 ] '] ] ] ] 56 52 %6 23 B0 | 200 O [ 23|00 34| 57| 248435 3 '] '] '] 681. 25 5666, 1 5686. 5.5
20194 | 1216. 75| 1599.3 | 2816.05 | 2286.05 | 530 | 2366.05 Q 430 Q Q Q 3 2 8 17 il o L3900 2.8 | 4.4 | 227T9.85 3 Q 430 | 2023 2386. 05 14123. 58 | 18148.38 LTe
|20<"0$ 1189.58| 1237.6 | 2427.18 | 1907.18 | 520 | 2316.18 a 111 a a a 52 u 95 o o 3.8|0.0] 24 (52| 193386 3 0 1 575 2316.18 158B1. 25 | 18456.25 6.78

£ | 3909. 37| 4215.11| 8124.48 | TOT4.4E | 1050| 7563.48 561 5% L] a3 13 M| 100 2.6 |0.0| 2.8 | 5.4 | 6637.86 3 '] 561 | 2600 7563. 48 45650.93 | 4B450.93 597
B AT

208 | 123 | em 1844 1599 (245 | 1599 | o | 345 (436 | 716 190 | 55 | 55 [ 49 | 23 | a5 | 8 [0 [s2]00|0s| 56| 620

2013E 248 739 1587 1444 143 1444 Q 143 380 | 540 168 335 31 43 13 41 6 a 3.900|0.0]( 39 1436 3 143 710 1444 9153 9863 6.2
aoz0% | te0 57 1338 s303 | za | ssos | o | za |ser |ens | osa | ar | se [ e |22 | e |10 | o [szfoo|o:|ns| wus

et | e | oaa enen 4ss2 |47 | ass2 | o | e17 | 1163|1727 | ass |37 | a3 |« |23 [ @ | s | o |e2foofoz|aa]| w@s2 | s | o [ ez 208 352 21508 2as22
THA

20188 | 2716.04 | 2009.21| 4725.25 | 4480.25 | 245 | 4480.25 o 245 | 426 | T1E | 130 | 48 “ 73 23 &1 08| 0 T 3B | 75| 411335 3 0 245 | 1158 4480.25 25708, 1 26884.1 5. 685223004
2019%F | 2064. 75| 2338.3 | 4403.05 | 3730.05 | 673 | 3610.05 ] 535 | 350 | 540 | 169 | 46 4z 3 18 &0 [ o]z 2.6 | 5.5| 371585 3 '] 23| 2735 3610.05 23276.58 | 26011. 58 5. 307627667
202048 | 1949. 58| 1B15.% | 3785.18 | 3216.18 | 549 | 3825.18 Q 140 | 37 | 401 k) 43 38 &7 e % 10 o 5 2.5 | &0 | 3120.86 3 0 40 725 3625.18 24412.25 | 25137.25 | 6. 676241242

&1t | €730 37 | 8183.11| 12893 48 | 11426 48| 1467 | 11915. 48| O 978 | 1183 | 1727 | 458 46 41 &9 21 39 75 o 34 3.0 | 6.3 | 109¢49. 86 3 0 978 | 4e16 1151548 733%.93 | 78012.93 & 050572072

x 12 Ui, SEWEZRRDIERZRER, SARRKHBERAE K, PR EREE K,
Wi B SURAE RS (R T AR H R _E R RO B, (A 1.

3.5

S ELEWFERBRYIEAE, &6 U BRI, SRR DU s UK R R 2 IEARE 4y
WHAIEAZ), BRI, KR PR ERE RIS, s R 15, s RiEgi,
Pem T EENE, R H R IR ORI A, AP H R, K SRR AR B AR . A,
U REIE TR T 5 NSRS A H N LRI R YE, g K

— I AR 2 R S A R AR B S, R RERAE R, SRS PR S R AR ROK BE . H R
ARG EA A WIS XS AE . 25 25%1BETt, 50 b3 b X B SE  0.2~0.7 /57 (P
P77 7.5%), AL B H RERE S B v TR R, O E IS UA R 160 T,

TRAEHREZORIEXAE 2019 4. 2020 800056 E T S 4. 2020 4F5 2018 % ELIREALIE K&
RZHED, FIIWIEALIE 32% 4k NPK B8 18.4 AT #EH ) 30%Z5IEETER 130 )1, NPK A RE 39
ANy EEDMERTEIR R . BPAESS 40 A F . EBERRES 100 2 F1, NPK HRUE 57.4 A7), N HARIRIER; A E
HIRDAE AR 2520 25% QIR ST HAWRIR FHBURIT 2.5 A ), B4 IERLR 25 A 40 J0/87 . XL 2018
ERIRCR, 2019 4[] B H R = B P 2488 7= 0.63 /1T ; 2020 45 2018 4% E U2 H = &8 B KRR T,
SERAIIE IR 0.71 W/

SRR MR T . N 2018 FFE~2020 FH BRI REHIERRKE, EPIIIE 2 FLSKSER TR T
X HE PR 9.5% (HAXHED o MRAEAHCTIRL, & 1% TR SRR 0.05% 0 H REME 7 (X ED 15, B> 9.5%
HATRA LTI 0.475% 0 H iENE 7, e m H e 5 mip= B ih A, AT ERE 20,1875 AT, f&fgnl
FEFENAE 5800 JGit, B TOIEHEIIL 116 JC. HTI/D RO FIHCT %, HREA = R & 1% a7 ol 3=
0.2 MDA b, FZREM 450 Jo/Mmivtdl, HEERVIE 58 90 JobA bo WITETE, RIRTSEEH RSP 4 e TR
N 200 76 LA E.

P2tk os, AR, @RS, RATRERIIKE TIRAC Y, SR XSS, NEXH
FEFE AT FR S K R PR R R 2R, Rier s R AR S T, Wi RX A 30 bl b s
PUHRE P T R R AR, R A BRI g 1 B KR S

T BE AR — P, RN GRS, it — P PR R, BN E, it
ARAEhr, PUAE S FaE AT Z R KA, BT B IX DL A XA LS T, it — 5 (gt H i
A SEN = Y 3
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BB GBI % E

KE R, ke, AR, fMEHe
1./ KRFRFIZ, #T 530004;
2.7 R LA F AR F AT, & T 530007;
3R RLAMTRAZFSEARNERLEEERE, @7 530004

W OB MERORRE N EM R TR EE MR E . 2020 SRR, (6 BB HIE EIOAERS 1 5 BRI kA
ARG, EERERRIUAR TR IR e, WA AT BB s R, AT 70 BT BUR R IR0 (58 AR 4L,
KRAL S BEESBEETRER, KRBT 5 REFRRUARNEEBEK, maN GCl. GC2. GC3. GC4 1 GC5. #iX 5
PRECBE R 2 2 ARG b, X GC1 wT LASI RS A PRI R 2 B B 58 AR IR P BB o TR S PR B IR AE L
BB A R AT AL, I S Pl 77 :Un] LSRR AR RR FE A RGBS REAR . 4302 GC1 Fl GC2 4, GC1 Fil GC4
4, GC1 M GCS 44, GC1.GC2.GC3.GC4 F1 GCS5 44, GC2.GC3 1 GC4 & R & 2% 8 Ik fE T rDNA-TTS.
EF-1a 1 B-tubulin [ 553 W1 153 F- 48 JHEXN 7 BSWIAT %€, S5 RREH: GCL MWW R " Lasiodiplodia theobromae,
X5 Fi ARG ARG R B A A GC2. GC3. GC4 M GC5 ¥ NHEALE Fusarium BT, X281 R DR ZER
EAZ Y] 5] MG -

RERE MIAG: UM RIRSSE: AR B PR

FEDIKE Q949.748.5 XHERFRIRTE A
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MeJA B SEERR FaHum B HOH B i 5 P AT PRI 3 1Y
200

S 2, WER, BAR, = &1, fHI
1 b B #AF R LA F IR SRR RPN EAMNELSLBEEELRT, Hhik
2 571101
2 BEHARTEE SR REARERETELRT, AT 524091
3 M RAEXRFELEFR, AN 510642

W B URRICREA SRR IR G R, i R SIS AR R R . SRR R (MeJA) SEHEY T RAR
FEEMAKIETHE T, ERTHEIERK KRS fE b s -+ mEREM . A —MIER, MeJA bFLREME S
SRRSO, IWTRELE R SE R KA. T DR MeJA $m s R SR S BUm A AL, Bt 6
SRR, WFFCR G 10 pmol/L 1) MeJA 25 Ab B X T LS H L (25+1°C) BRI TR vE (K Em, o b SR s
SR 3 10 X 75 0l o A2 R 577 0 il 5 R R K P AR A o 25 R SRS MeJ A Kb R AT S5 25 A1 SREZE -0 18] 5 SR A3 (R
TEARE, MBI R B R B e, MR s R R SE it . RIS, MeJA AbBRHR 1 HeFh s S0 5H [A]
ENRARMEE (PAL) . ZEYEALEF (PPO) . TEALMIEE (POD) . B-1,3-H#I Ml (GLU) FULT FilE (CHD) ZBhfH
st 5i4h, SRAISER 28 E & PCR (qQRT-PCR) 23 M s Ji BB B 2H SR DGR R R R IA KT, S5 R E7R, MelA
ARERTE AR BT MiPAL MiPPO- MiPOD~ MiGLU A MiCHI “5 B3 R (1 ik K B E iR . XS RE ], MelA
Qb PR it v SR SR SR S B 5 19 A 1 % G R SR T P 1 e D) AR G

REEE R SRHRTEE: PURTE: PitRE. BERRIA

HEFERS  S667.1 XERIRREE A
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BEMAEAE 5 A B L AR

%O, BEE, KB H, BER, FZL, B &
(M BRBVEMATET ST 3430 562400)

B ORFEEMH (CMD) EBXVERF L EIAFERENFEREZ —, ok EIEHHEEERE. T 2019 42020 F
X 5 P ER B 1 [ GRS P B R VR ] (530N D 8t B (R A o B SR AT A S AR 0 SR 6+ 3 T 48 RN Rk S 8 i
. RRY], 2019 FIAF 12 NEFFR, TR R 8~55.73%, HIETEEAE 4~14, 2020 FE3L11 22 My RIBRIR, KR
HAE 2.08~55%, JRTETEHTE 1.67~39.67; RFLMH R EmEZET T 7 1, EHEFMEEE&EEDT 9 7, RwmEAHE
oy BHCE P8 B AT T B o

RERE K TR R EG S

hE4HKS S533 CEAARIREY A

A Preliminary Survey of Cassava Mosaic Disease in Guizhou

RAO Ping , LUO Chunfang , OU Zhengui , XIE enjun, BAN Xiuzhi , YANG Long*

(Guizhou Institute of Subtropics Crops, Xingyi 562400)
Abstract: Cassava mosaic disease(CMD) is one of the main diseases that damage cassava, CMD caused by begomoviruses, which
can be transmitted by whitefly. From 2019 to 2020, the cassava germplasm resources of the National Cassava Germplasm Resources
Nursery (Guizhou) Backup Base in Wangmo were investigated, the contents of the survey include the incidence of cassava mosaic
disease, disease index and whitefly abundance.The results showed that there were 12 germplasms were infected in 2019, with an
average incidence of 8~55.73%, and a disease index of 4-14. In 2020, a total of 22 germplasms were infected, with an incidence of
2.08~55%, and a disease index of 1.67~ 39.67; The peak incidence of cassava mosaic disease was mostly concentrated in July, and
the population peak of whitefly population was concentrated in September. Both the incidence rate and the number of whitefly
decreased with the decrease of temperature.

Keywords: cassava, cassava mosaic disease, Bemisia tabaci, Guizhou

K% ( Manihot esculenta Crantz) J& KiFl ( Eu-phorbiaceae) A% J&( Manihot), et F 75 KAEW 2 —,
RAFMRZHE RN FERE, FNEREERLPEHEZANE (X)) AR ARELHHEZ Bk
JiEERL (Geminivieidae) WX E &AL IHEE (Begomovirus) L LBEMRIEERL (Alphaflexiviridae) L
2% X EEH (Potexvirus) 1RG4 ESHBENG[2-3], M FE R ZEI /N FPEERUSER . HHEARI [R) R A B AR
e SR R A L B PO A B Ja[4-6], [R5 1 FH () 3 SRS MRy S AT (4, i d e o A 25 A 1
BT B Y 7] BEIE R 20~90% I ARE P~ BR8], FIEE. ik, WiH 2R, B, BE. K
RS AR A E A KA (1], WARZEPEEER, RE SR AR Z LR 7 B S YA
M FAEM A K9]

HEEWMHE FMEREGTRIE AR AZ SRk R A B AR ” (No. BARME 4 [2019]12358 5 ); “WiT—i]”
POy GEHGHE) KSR & B (No. B R REBEAS K R P35 2020101 5 ), JEEEES A7 AL X R (VR 77 b o g 5
BERRERRTEIE (No. SMH2019-2021).

FEBRIN: B (1992~), %, Bid, BHEEEIFR, BRI RED B R, HR4E anarurp820@sina. com.

*EIWEE: Bl GRAREGD), BHREERFR A, EENERGER OB B R 5 e & TR P TAE, R4

yanglong0913@163. com.
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TN REIEAAERTH 2009 4 A ZHFL LK, T P8 TR VEPDAE 78 BT AT o [ Bty 4R BB it 1% BT
Gk 10 AN AR V5 PRAE 5 M T RS REPERIE[10], 2015 4F -5 7 B AT AR ARk 272 B A A 0 i e 9 JETT 92
it GARIGE A BT A4, SRR BHE 140 R4, FRAE ST IR T B KACE Fh 5 RIS (5D
I, BUSEEGRAE A ZE R IR 400 AU5[11]. 2018 4FA 8 - 76 5 i m AR 2l o ok B4
EE[12-13], SEMIAZE =X ZRETFEN A S EA, H 2019 58 5N A4 AR BH5E A E B 25 D8l [ 2%
ARZE RN IR BN £y B R A L 5 ¥ K AR A5 ORI m\ AR, AR S A0 5 11 s
FBEHR AR .
1 MRS58
1.1 #%
1.1.1 AL

2019 4F 6~11 H; 2020 4 5~10 H.
1.2 A& %

ARE AT 53 ME WA EVIRE T T BonEld N, KRBT 8w, AT SiMA B TR AN,
PR AL 3.5km, ZRZE 106.07 °, AL 25.18 ©, g4k 560m, FIJiR 19°C, K 1200mm 47, ToAEHA 358
Ko & T AT 2= R %
1.2 ¥
1.2.1 RErtim

Gr AN 2019 4R 6 HARAT 2020 4RI 5 A ITAG, REGEE )72, AT A — Joase ya Bl N BT R
PR TR WUSEACE AR IAE M R I AN (& AR, Goit I vk AL P Ak e 2
TR R
1.2.2 M4y 2 AP 22 B

KR . BOBCEAE T IR S AR RR T 0.5 OKAb, AN IR A 5 Busiit, T H i
ITEIEGTT, SR T BUREET B Geit, S R B ARE S T A

AR G A NIRRT A e AR ) O B
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[ .i H". .
HEEH I #lfE &I | BESTIV |
1.2.3 A E AR
2019 4 6~11 A ARSI . FBRE. HBRKES G WMEE bS48 2 BSR4t
2020 4F 5~10 A A WS E. BF. BNE. HBRN KRS L ENEE D EMNE SRR,

2 RS54

2.1 REEMHHAESER
2019 4E X B IR R VG I YA b A6 R AT R A, AV Y 35T 600 A4y BRI, 3k 36 4 R IR,

R BRI 5.90%, HERRBE M EECDRIARERR S, G 12 AN KRR 6 H A 11 H MR K%
THORE 1, HERERER 1.94%. 2019 SEARZERBAEH B ARG, Fr 32-8 F1 SC205 73 7I4E 8 JI A1 9
FRWHE, BRI RIZTE 6. 7 A RIWAZBLLM P IF HAE 7. 8 AIERimig, NZ199 (A&
BT ETE, 27-4 M 46-14 FORFEAETH R G OREE, RS RAEEBIIN BT E TR 27-4 PR R R
B, N 5573, s 1S B RER . N 14, $R1E 15 BFIROWRIRT 274, (HRIEREET 274, B
TR RO S, SZAEM o fa T ™ .

66



2021 F4 EHRTHIED EARFES W EE

R 12019 FEARZE RN BORITATE 5 5 15 00

Tab.1 Source of cassava and incidence of mosaic disease in 2019

o5 I SY7S R (%) AR
B % eHA 7H 883 94 1w0A 1A P eHA 7A 8A 9H 10H 1A FH
SC205 (CK) 25 000 0.00 000 2000 2000 1200 867 0.00 0.00 000 800 10.00 6.00 4.00
32-8 5 0.00  0.00 60.00 40.00 20.00 20.00 2333 0.00 0.00 1200 800 400 400 4.67
GZ15-017 25 0.00 2400 1600 1600 800 800 12.00 0.00 800 6.00 600 400 400 4.67
SC9 20 0.00 2000 2000 2500 2000 1500 16.67 0.00 800 800 10.00 800 6.00 6.67
ITBBO1 30 000 6667 3333 3333 3333 3333 3333 000 1400 600 600 600 600 633
GZ15-004 25 0.00 4800 1600 1200 800 800 1533 0.00 1600 800 600 600 400 6.67
27-4 32 313 8125 6250 6250 6250 6250 5573 200 16.00 14.00 12,00 12.00 12.00 1133
47-18 32 625 1563 1875 1875 1560 1560 1510 200 600 6.00 800 600 600 5.67
5fE 7 36 278 2500 1563 1390 1390 11.10 13.72 200 800 10.00 10.00 10.00 8.00  8.00
NZ199 40 750 1250 1500 22.50 30.00 3250 20.00 4.00 4.00 1600 14.00 12.00 10.00 10.00
46-14 40 500 1250 1250 30.00 37.50 37.50 2250 4.00 12.00 1400 1400 12.00 10.00 11.00
mfE 15 22 3182 100.00 2273 18.18 18.18 18.18 34.85 10.00 38.00 10.00 10.00 800 8.00 14.00

2020 4F 5 HFFAEAREMTACH R A, JETHR A 48 M AR, Horh 22 ARG MR AR AL, R AT 1) 45.83%, KWTEGLILER 1. GZ14-031.
GZ15-004. GZ16-044. GZ16-067. K20-26 ¥J{E 5 H KIARZAEH bk, H 6 H &G HARKIFMK, Hrh GZ14-031 M1 GZ16-044 7 5 H K248 50%,
I3 IEE] 60%M 100%, HIwETREE 5 MM i, 909 200 FERIREIAORFBT, R 56-4 Hmm KR RAE 6 Ak, HRMBUISLE 7 AM 8 BB K im
W, RAMT RIS TR AE 7 HiE B i s, A GZ14-055 F1 47-18 it 488U = s 7E 8 1 SC205. NZ199. GZ16-189. 56-4. 46-14 Hl 16-13 fEBA A
B IYEE N B L, 47-18 T 6 HRIUMM, HRMRYT 7 AFFREAEARZLH; B SC205. K30-10 FI GZ14-006 ~MFIH A K i F [ 90 2 A1
THFRECs RIS EFHE T RIS, SC205 IR 26 A5 175 458 25 bl I (R HERS 3B T 1Y =7, GZ14-006 A0 #2188 (R H W T TR EUCE 9. 10 AFRAK, HHAR M Rt
TEHCRMAE I —EL T K30-10 A9 5 He A Z2 A3 1 T BUM1E E N 5%A1 10,
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S50 R0 ZR RV 1 48 AT LA W — AN IR R PRI, FHER 2 TTAI, BR 56-4 HSFRIRIRER A 55%4h, HARMMBIIMET 50%, HH ITBBO1 fil SC205
PIRIFR I ET 30%, 537518 38.89%F1 34.17%, GZ16-067 IR HAK, 7 2.08%, HAZF G A IE T SRR, N 1.67; PR EIREGE T 20 16 SC205.
56-4 1 47-18, 4378 39.67. 30.67 F123.33,

2 2020 FEAE T 5T RIS AL -5 KI5 15 D

Tab.2 Source of cassava and incidence of mosaic disease in 2020

g KIS Bk WERZE (%) ARk
Hh (N 5H 67 7H s8H 98 10H ¥¥ 55 6H 78 8H 9H 10H ¥
GZ14-031 20 60.00 0.00 000 0.00 000 0.00 1000 20.00 0.0 000 000 000 0.00 3.33
GZ15-004 10 3000 0.00 000 000 000 000 500 1200 0.00 000 000 000 000 2.00
GZ16-044 7 10000 0.00 0.00 000 000 000 1667 2000 000 000 0.00 000 0.00 333
GZ16-067 8 1250 0.00 0.00 0.0 000 0.00 208 1000 0.00 000 000 0.00 0.00 1.67
K20-26 20 2500 0.00 0.00 0.00 000 0.00 417 1800 0.0 000 000 0.0 0.00 3.00
GZ14-071 20 0.00  0.00 20.00 10.00 10.00 10.00 833 0.00 000 1200 6.00 600 600 5.0
GZ14-006 20 0.00 000 500 500 500 500 333 000 000 400 400 200 200 2.00
GZ14-055 20 0.00  0.00 3500 1500 500 500 1000 0.00 000 2000 1000 4.00 400 633
GZ14-012 20 0.00  0.00 500 1000 1000 5.00 500 000 000 2.00 400 400 200 2.00
GZ15-022 20 0.00 0.0 1500 500 500 500 500 000 000 800 400 400 200 3.00
GZ15-010 20 0.00  0.00 10.00 20.00 10.00 10.00 833 0.00 000 400 1200 800 6.00 5.00
ITBBO!1 6 0.00  0.00 8333 50.00 50.00 5000 3889 0.00 1333 30.00 1333 1333 1333 13.89
K12-18 20 0.00  0.00 10.00 1500 2500 2500 1250 0.00 000 800 800 14.00 16.00 7.67
K30-10 20 0.00  0.00 1500 1500 1500 1500 1000 0.00 0.00 10.00 10.00 10.00 10.00 6.67
SC101 20 0.00  0.00 1500 10.00 500 500 583 000 000 1000 600 200 200 3.33
47-18 30 0.00 1333 3000 30.00 2667 2667 21.11 000 800 2800 56.00 2400 2400 2333
NZ199 20 500 10.00 50.00 4500 2500 20.00 2583 200 400 3800 16.00 18.00 1400 17.00
SC205 (CK) 40 1250 2250 3250 3250 5750 57.50 35.83 24.00 4200 42.00 4200 42.00 46.00 39.67
GZ16-189 8 1250 1250 50.00 25.00 2500 1250 2292 200 400 1800 6.00 400 400 6.33
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X7 R 46-14 20 15.00 1500 50.00 2500 25.00 2500 2583 600 800 3000 12.00 10.00 10.00 12.67 1 figk 2

A4, 2019 16-13 20 20.00  25.00 35.00 25.00 20.00 20.00 24.17 12.00 18.00 28.00 18.00 14.00 12.00 17.00 E il
56-4 20 50.00  80.00 50.00 50.00 50.00 50.00 55.00 20.00 30.00 32.00 32.00 34.00 36.00 30.67 L

2020 4K FAEIT

WA R A E S A GZ15-004. 47-18. SC205. NZ199 H146-14, Hrt A 47-18 ££ 2019 41 2020 4F 1) A FAH IR SC205 £ 2019 4 i) A5 I 8] SRR,
RIREAIRIE TR EBAEAR: GZ15-004 1E 2020 4E XA 5 FJRIRNAE 2019 4 7 2 11 H¥H e K L.
2.2 J0Lk BRI A

2019 4FA1 2020 £ 7 A 2 10 A M4 BV EFECR BB SRR, ik VM ERECRE 8 H R FE, HAE 9 AR BIRAEmIE: 2019 MM BEEH 9 H MRt
TR, 2020 R BECE ST E 6 AT H 6 H NGt H A T bk S AR B A B B A H 135 2020 IR R 2019 AR BT B TR S X1,
H. 2020 25 H Mk Bl 80 s T 2019 4F
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Tab.3 Questionnaire on Bemisia tabaci population

@

G H k% | FERIEER | EmREELL | AWIRSC | FHRE% | FHBERE/mm | F RN/
7H22H 33.80 10.83 183 26.8 80 346.7 125.2
8 H24H 24.37 9.17 57.33 26.8 79 356.5 202.1
20194 | 9 H25H 26.01 9.33 282.67 242 76 145.9 177
10 H30H 23.92 8.17 171.33 20.9 82 120.5 99.5
11 A30H 22.81 7.00 125.33 16.5 79 18.0 90.7
6 H22H 7.85 5.79 108.8 27.4 78 399 149.1
7H22H 21.96 14.73 403.8 27.7 77 285 175
20204 | 8 H23 H 16.02 11.79 3244 27.1 77 127.7 206.8
9H20H 16.15 9.70 456 243 82 159.5 95.6
10 H20H 15.25 9.52 386.2 19.3 81 64.4 106.6
) e R e R —m- dHR (b) st —an —e—tpam —c iRy iy il 12019
(a) R
N 2020 £:(b)
250 . Ay EL A
>~ BESR S
o
N 100 Fig.1
Changes of
A G| °R 108 18
oo Bemisia
tabaci

population in 2019 and 2020
3 w5tk
[ 3% & 1 e miE b mAE R R RS 2511 SC5. SC8. SC9. SC10. SC6068 %5 5 AN A TENI S 45

IR AT, RORFRIENS 89.5% L F[14]; FRIEIARE T8 Al SC205. NZ199. SC9. SC6068 7E ik %}
REHHIIA R ZHINE[15]: 2018 M E G AR 3R A SC5. SC8. SC11. SC12. SC13. SC205.
GR4 %5 7 AN MESRIH I LR B G T, RIRFELIE 90%LA E[7]: 2019 AL = g LT #2587
¥ SC205. SC6068. SC201. SC8. SC16. GR4 Xf{EM IR AR L8], MAHELRTLLEH, B
SC205 Fi1 27-4 J5 fis B i [FIHERS ISR AP ILAAR il RIS TGS, 1TBBO1 B 7 7 A0 i A A0 1 17 2B s,
SC205. 27-4. 47-18. 1% 7. $5 15, 46-14. NZ199. 16-13. 56-4. GZ16-189 25 Rl 2 A ¥4
Tk, 0 B A S T A S A P B P BN LA s 2019 AL 2020 SRR E L ATRER
HI T A it 2 SR ARAE RIS XA, Do 8 AL JERAR A T (R ;2020 47000 BV A4 2019 45 B B3
m, XARESIRERTEA G, 8 H MM AR AR I B T, LR N AR S S A AT B AR
ko

HETE 2018 4F AR ACE LR I AR X, 5 AR AR RE &, DR e AE A S AR M5 J7 THD R Bl 42
JUTRZE M, W% Wang 5[ 1217 B AR G A AR W I 5508 W I 0 B 22 -ROR BRI TR &R

S
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B SR 37 X AR AR L IR EAE R KON T o B XU B SRS IR A, LR PR B A% 4% 32 2 DL
Ky BB s T2 B AT 2 A R b 2R AN B S B IRIE AR 7 A S R [16], AR A AZEAT
TeVESEIE N, Pl 51 AT IS R FE R b 2 %ﬁﬁf%%z%ﬁlm I I, s, &
BUUR MM, RARHIARZIER &AL, GRAEAE AT (i R J ) 2 i

SH R
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SRS R ILR Z 5 B

"M, TE, PER
1 b B &R AF 173035 SR, #HdAEa 571101

WE KA RZ (Polyporus rhinocerus Cooke), *:4IN%E, RJFET HE1(Eumycota), 1T W1 (Basidiomycotina), 2N
(Hymenomycetes), M8 H (Aphylloplorales), % LW El(Polyporaceae), FL1E J&( Polyporus )E % J&( Lignosus). REFLRZ H
B2 M, RN, HESRSAE2E (EER B-ME. 2M-EaREaY. EalMEamsE, BfF
BUME . BURIE. UG, WE. PURE. DB MR EEE. RARZ FESMHE, DR, FEEE. B
Ry BARFWEEK. BRNFEESMEGESTHLX, BERRAEEMIEARR NN BFEEEARTEITRES
2 IR IR, TERTBUEAT A RS TRA R ZheA, SEHL A, W hERARE. ITS ¥, whEll/F.
ZWARS Polyporus rhinocerus TMO02 ] ITS JFHIMUE 99.12%, 456 TSEHESKHER ZEEENREARZE (Polyporus
rhinocerus strain 00159 (EPPI) ) .

KW RARZ; ‘AN,
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LIRS TR A P R B AR B

MAKR'. BEME' FHE . RIBAK W LS

1 JARBRLUMRG AR NS [ HREL 524491
2 JAARIABPLHERER JHEIT 524091
3SABRIIRBRERATRNSE JHEIL 524022

PE: AN H T RRBLOWIR A IR R 584 7 B R AF BB, X 7 e i SO B R R AT T 4,
PAJT A AZ 0 B it — 25 TF J Z5 A e b AL AE P e AR HE T B AR S 4%

KRB LAY AR AR

T ARA B IAIH A BR A R AL T BT T B K X G AR U W =, RHIEAR 4.5 e, RAE 175 AN, R—FKLK
RAE KEIRE BRI N E SRS A S S ERORTEE A R, 2001 F4 RE MR T ARG ESRT
WS LR MR, WK TR, OWRE G KRGS TR RME ARSI . R I S A FE A 8655 i, AR
THRERSGGENT, ZHEGHEOET FHad 00 8, TEBFCALTHE. Bk, WU AT, b R %
RCEARR, RFPFSEEAE, RARBRSEAUIE, Nz, REREEHKFRMI, APRARE, SEGHFER &
EAE 3000 M~5000 M2 [A1HEA, AEXIEEAN L S00kg, A EM ARG, SHF RGN, 2020 LK, xR
A PRI A TR AOAR G I B, 3R S BRI TR 3, EAREUE I, BT R w7 i AR IS B RYE . IR A A
KRB DRSNS AE GFEM T “RSH 20 b ) At A= E S =, SR B s R R R . IR
75 K e 7 e AR AR B S R AR B 45 0 R
1 TFRERBGMEA R B AR

2020 ELERIBVUBNEE ST 200 B 7 BARTEALAE P BAR RT3 . B 75 bl X 31 B TR Sk T R IR, A 4270 Biakks
BRE R, FFRBE=RT F=h . PG = m ORI B RE, R IR LA B AR K, 7R Y JE M AR bR v A A =
A, RIGFASHET, SATHEE . BERBUUBHRAE SHES AP, IR THE A, EET R A R S5 ke RS Tt
KRN F AR R T SR, A F] 5800 M, AR 200 B A BN VEHEHE R B FEIA 1500 AT, AR FFRIEFEE 2000
AT, —HERIE 80%, FIULEE 7000~8000 JG, LGN R,
2 Rk, MFHEREEARES
2.1 B E O R A S R AL

BEE MM 7858, A B8 SRR A2 0 5 5 il P R AR P R B 1 O
2.1.1 463F RAT R RBEATTR, HE—UCPEEE A, 8k 0.5~1 A7, LLRITRERHRHARE .
212 @S SR KRG 5-7 RIAT, IS BTRIE ZERE — R IRE 10-12 A4 #. Bisyal 28T H22 X,
WM BN, R SR B, AR TR RN, —MRAE 6 AIRE 7 A5 k.
213 AAFHARE. TEH—. BB IR FESRRTIa N, CABAEONE, MR 0.2-03 AT, DRI TSP RS, (2R =K
FRM . 55 ZRBR LS MR 85, B, BRAE N E, ik

s
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WTFEMBH RRKELN, BoMEENAELE S, RS TnmA K S se Eif, SEEERT R, &2, ©F

FERCRAF
2.2.1 B4 dE A TERIRIKAEEL ST — K 200~300PPM ZJ&FI 1 1000PPM 22 A4 Me s 2, 20 K5 FEWE— X, BEA I
4 A4 B E

222 #FFF , KKK ERIE, H 2-3 SHRI]F EFEE 0 HIREAR 1.5-2 [, HEREH, EARRGARE, B
5 EARMENE, X IERCR B, XXHRER R RIRIER A H.
223 SEFE . WHIFREM TN RN, BRSO BB 24, M 0 5 I EF DB —ERET, A
A B AR
2.3 EHEATIE
23.1 ERAIIE, LATIERIC FREAFRELEN—KIER, FELANENE, SRUIELAG . I, miFfr 2~3
FIREGYISHER, EIEF . —RAER TR KR N XA o . ARIER & KNI 40~50 A7
232 EYEEFHM. 1EFE 5~8CM Kiff, AWE—IR SOPPM HIZMGA, JFHEAERTBE— R RIRE“ &K, AEA R 10
RULL, (EFEER L, ARG s mRE,
233 #IERE. LTERRIET M, TR, BRI, FUOETRRER L FREREEAR BTN —H. STEHEK
% 10CM LAEIF, BAEREBRIREE EHSL, 2R —HRRR, HERETFRT, FEY ) s i ah BT RR T 5 2c e =)
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=, AREMEMHEE, RITEAL, ERSEELK, RARE.
2.4 RIEHRR
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Fh ', FEE, BEK,
LA E PG RV RL 22 B SRR FORT, WErE W0 5711015 2067 4 #Oiy A SR AR MY 58 55 S2 6
=, W O 5711010

B OE: NTHRFHAEYEMREREZE BRI (X838 FIAPESRME (4-3%) BEE AT I bR VvE HE IE 6 5 A0 AR T
JRHEARSEEG o KR FE GRS LR 1:0 310 1:1. 1:34 0:1 PO LG BIVR B v I 22 R v SRR R BB A HE AL o 91 HE AR F] — W] U i
b 20, &K 50%, MEAKEE 60d, EURERTIAINES 0. 9. 18, 27. 36. 48. 60d, HEAEMAMMMFAERT 3 FIAERIBIME 2 Wk, J5H
B 1R, BRREIHE IR . 8RR, BEERGISRINELHIRTE, AR THEILE ZRRIE 2, A RPR L™ .
BEEERE, SAFHAHT DM T 44.95% (1:0). 46.12% (0:1). 48.52% (3:1). 46.98% (1:1). 47.98% (1:3), H&
ST I B HE RO AR A HUB 2 s A T B — S A AL, B A MBS VAN MR S — T, IR AN E
HIHEMEAL A, LBy 11 B pH RRARE, DEMEACR S (AR IRE L] 1:3 B, HERE S RS A S R R, Rt
HERE S PR AGAE L, A R A B R . Ak, — i L 52 4 36 (00 S A A I 2 48 o ME AT = A ML RE PR JES AR P
(P<0.05), 8 AT HMEA PR = 4858 66l Ko PAT IR o R, & SRS R E AR, HiEA
R AN S BRI R . A SR AIRA G 1:3 1, 45 3 BEAMFR K IEIE (Fmax) FME&EZ, M 0d (19 16.05% ~
B 255 60d 1) 4.76%, [RIN 415y 2 KIEFEIRYIIT Fmax S IN5 %, 60d WHINN T 3.46%, R UIZALIBENE TN 78 73 (40 iR 2R
FUT, (Rt iR =4, dEmidt s R . 8 FTIR 2GSRI, 1622~1662em ™" Ak (RIS U4 43 5 K B IR £h
¥ C=0 RIS FRAPLEIREN AR HAHEN C=0 MAEIRAN, XMRBUELELLEI 3:1. 1:3 MAABAZIT 60 KIMHENE /5 #EH
BIRGS, ARBPIRAILHN 31, 13 I AR T AR K .

REW . BERME ML =400t a5k
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Rl PR LR AT 1 Bk - 580E )

g, mEsE, gERY, w4xY
(1 BRIAN—RBXKFRRFR, BAIZKE 163316; 2 F B # A RV AF 5 A E 4 S fh KR AF

TR/ R A RAT IR Ve A IR R 54 R4 T 5 F T/ R RAFIH AR LA R TR 5A AT 5
RIFE, HEEo 571101; 3. HHKFHMHEF R EdiEo 570228)

B [EE ] I RE AR SIE S AN R A 77 200 i el 338 7 R 5mi, g s DR -7 Bel 2L TR0 4= LA &%
BEATERAE I & B R IR R 228 . (O] ASGHEIE = 4R H H e AR 7E, BCRMEl T, SsEE S, &
NEETE =ANAEEE, AW AL ARG, AR, . pH S5 IRIE s AR Eh AR . [45R] (A
2R JE AR O3 3QF $ T B2 R A WU B A RUBEAT pHL, Jf BB 75 AR B R 22 Bdiabn 28 v T A0 s b 2,
TR bR O L B I () (KRN . BhAh, BETEEE RIERW], 0-20em 2 PIIANUR . KEIER. A
R RS R T 20-40em B Z SR, R HAZ B R R B (458 M EREE R AL R
ISy, R HIRIREE, JF HIRE ARG TAE &, 0-20cm )2 JE ISR T ECRZEAL T 20-40em L2 .
FCRIAl. AEAER MREE; IRy (AR

Changes of soil fertility after intercropping and application of

Stylosanthes and green manure in coconut orchards
LIU Xu-lin"?, YANG Xiao-kui**, HUAN Heng-fu>", HUANG Dong-fen”"

(1College of Agriculture and Agriculture, Heilongjiang Bayi Agricultural University, Daqing 163316, China ; 2 Institute of Tropical Crop Variety
Resources, Chinese Academy of Tropical Agricultural Sciences/Key Laboratory of Crop Gene Resources and Germplasm Enhancement in South China, Ministry
of Agriculture and Rural Affairs/Key Laboratory of Cassava Germplasm Resources Conservation and Utilization, Ministry of Agriculture and Rural Affairs,

Haikou, Hainan 571101, China, 3 College of Animal Science and Technology of Hianan University, Haikou, Hainan Province, 570228)

Abstract: [ Objective 1 To define the effect of the different use mode of green manure after intercropping with coconut, on the
soil fertility so as to provide the theoretical reference for the green manure intercropping and scientific use in the coconut plantation
in the acidic soil of the tropics. [ Method 1 In this paper, three treatments of single coconut tree, green manure mulch and green
manure incorporation were used to observe the dynamic changes of soil fertility indexes including of the soil organic matter,
alkali-hydrolyzed nitrogen, available phosphorus, available potassium and pH. [ Result 1 The results showed that the soil organic
matter, alkali-hydrolyzed nitrogen, available phosphorus, available potassium and pH were all increased after intercropping with
coconut independent with the different use mode of green manure after three years field trial, and the increase of the soil fertility
indexes in the green manure incorporation treatment was better than that in the mulch treatment. Apart from this, the result also
indicated that the content of the soil organic matter, alkali-hydrolyzed nitrogen, available phosphorus, available potassium and pH in
the 0-20 cm soil depth were all higher than of in the 20-40 cm soli depth, and the effect of the 0-20 cm soil depth was stronger than
that of the 20-40 c¢m soil depth. [ Conclusion 1  Intercropping of the Stylosanthes green manure could effectively improve soil
fertility and soil acidity, the incorporation use mode was better than the mulch use mode, and the improving effect of 0-20cm soil

depth are better than that of 20-40cm soil depth.
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T 2 IS e R AR b A 7 T 4 80 A ) B AR 2 T, R SR T A M S MK B — AT 2 A AL
s o F T Bt S R B B A o, B I H AL, AT SR AR A 5. BT (Cocos
nucifera L.) ZREEZQPHEY, 7~ ek, REsJsvrl &, v B EZR AR M EE M &
SR BETRIEDD, IO REXHRHE A A ROBTA A FE AR e Ak B B A D B AR R IR B RO, g, T
TR A A 3t R SR E AR A e 5 ) L, PN p U R I e e R 1 g, X SR e
5 37 35 AR FLRRFEE TRy, it FH R B A ML 2 A ik 22 ) R (1) 5 23420 KEAE B (Stylosanthes guianensis
Sw.) S FAHT Ml X A ) SRR T . FEAE S IR REA A TEM ARG, AR I R W AERR R el 1) R 6
TR EREAE R R B S SRR AR e B R, YRS AR B R R R A A, IR AR B
6 R GE  H H RTAERET Fel b IRV E A A B S AN R R 7 2O 38 JE 0 i S i it Sk Z B 5. Ak,
AR SO = A FH ARSI 7 1 B8 el 1R A 4 B M J AN R R R O =Oxf 3 R S, D AE R 1 3t [X
BB el P VR AR AL SR AE S & Pt FH AR AL PR ik, Ao T T LS5 E .

1 PRSIk
1.1 BtASRAE

SRR NE FRIRIRETE 2 SHAEE (Stylosanthes guianensis cv. Reyan No. 2).
1.2 A B

IR A T B A M T S SR b P ROl RHE Bk g R 3t — AR e, 1R AL T AR T
KEEZERARE S, RAGIREZEX SR, HSRE, WERl. Wi 23.5C, &#HH7H
BrHF IR B Oy 27.8°C, M s Ul 33°C, iR H 1 A RIRFS RN 17.5°C, i IRl 3.2°C.
TN, HIEREEA I L 1.

& 1 R R AL
Table 1 Soil physiochemical property of the field trial

R8s AR B HERE
+ 2 AHLR
Available Phosphorus  Alkali-hydrolyzed nitrogen pH Available Potassium
soil depth (cm) OM(%)
(mg/kg) ( mg/kg) ¢ mg/kg)
0-20 9.10 33.80 1.60 5.03 99.80
20-40 5.1 272 1.25 4.94 78.7

1.3 R ETH

RIGHARIG B =N FE: KR, SEESEE s AR R T . SR ER A B AR E, e m M
(AR A S (B VELER AT (8], SRS ERA & BBl 3 AT SR R i a2 UR 1, B XX, &
MNMEFE=AEE, FEIIXHAR . SEFRBRE, R LAEIERE, LFERBURE 3508 0-20,
20-40cm -, AT RIS S ) A LB, I HAMEE R = N R s KRBT B, T 2mm S,
A7 T2 B RS R A I . HIRAR AR RO E S RS P 0 59, IR R By, A3 2k
K SRR A S, A R I B RIS, /KA I B B s e, A MUTE A F il A T B
R A - B R
1.4 BRSS9

F MS-Excel #HTEHETTHEAATE, F SPSS13.0 48 it 45 db# s (B G HE4T S8 1207

2 RESH
2.1 AFEAER HBEHUR & ' EIR
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AR — P KA EFRE IR, CAA LS A e R R 358, e HUTAMY AT DO )P (it
ARKIFERFE, T H A LA BRGSO LI AR ARk, LR ML S R AE A )
M —ANEER Y, AR EE SRR P, AR R R T oA R KB AR, HEm ok
TR N TR AR S &, WA ARG RFTEH (R 2), HASGEES —EEIRETELEREN,
{HEE M =FEFNR S RAHA THERA, 0-20cm £ 2 I THEE BT 20-40ecm + )2, X 15 B it
SRR A SR Em LIER AR SR, BHE R ERA R, SRR E IR TR E S, 15—
S, 0-20em 2 R AR A HUR S AR s AN AL 0.26%, 20-40cm 12 T AL A I
WL 2 L A0 78 55 Ab 3 4H =7 0.04% o

R 2 BREARERLEHEIREE (%)

Table 2 Soil organic matter content of different treatments in different experiment years

AbER T2 B B WA

Treatment Soil depth (cm) Yearl Year2 Year3
CK 1.04+0.13bc 1.13+0.22¢ 1.45+0.04b
BEfE i Mulch 0-20cm 1.18+0.05b 1.75£0.23a 1.94£0.23a
JE7# Incorporation 1.44+0.14a 1.76+0.049a 1.984+0.02a
CK 0.88+0.05¢ 1.21+0.07bc 1.07+0.06¢
YUFE i Mulch 20-40cm 1.10+0.04b 1.43+0.03b 1.50+0.04b
JE# Incorporation 1.14+0.02b 1.33+0.05bc 1.64+0.04b

1 (Note) :CK— R FHISA, 7] 1) - BER 7 [F]— AN [F) Ak B8 o 222 S (B8 25 P AT L A
Note: CK -- only planted coconut trees. The letters in the same column represent the comparison of the significance of differences among different treatments in

the same year.

2.2 ANFEAIEN IR AR S BRI

VERGRIEGEIE, AR IR AT DUE AR R 4, 3 HIR R A s AR SRR (K3, i
1T ERAEAETE e AL B 3R, TR A S R R IR TG I EARAE R RS B m T A, 5=
i 0-20cm 2 & BAER T AR N T 22.87mg/kg, 20-40cm ) ZBEINT 17.74mg/kg, 0-20cm + )25 B
T 20-40em T2 BTSRRI AR A S B S T R IR A S R, HIgiELE
SRNEAAE SR A PR vy . ER TR b, SRR A S B s, 0-20em LR S EE ST 20-40cm L)E . EKF
By AT SRR R T IR AR A S BB T SRS 5 A ) - 8

* 3 BUBRFEES HEBAESE (mg/ke)

Table 3 Soil alkali-hydrolyzed nitrogen content of different treatments in different experiment years

e B B4 A B4
Treatment Soil depth (cm) Yearl Year2 Year3

CK 29.17+2.02ab 24.50+0.00d 15.63+1.62¢
S i Mulch 0-20cm 33.842.02ab 35.00+0.00ab 38.50+0.00ab
JE# Incorporation 36.2+8.08a 36.242.02a 45.5+7.0a
CK 26.83+2.02b 25.66+2.02¢d 15.63+2.25¢
S i Mulch 20-40cm 28.00+3.50ab 30.33+5.34bc 33.3746.12b
JE7# Incorporation 31.5+0.00ab 33.83+2.02ab 37.3+2.02b

# (Note) :CK— R A, [7] 5] 7 BEROR R — R AN [FI AR B vp 22 7t S 2 VR EL A
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Note: CK -- only planted coconut trees. The letters in the same column represent the comparison of the significance of differences among different treatments in

the same year.

2.3 AR 30 M8 & B HIRN

X IR ONIRYE I, SRR IX IR IR B A A ) R [AMEAEAE S AT RGE A R P O, K
E PR R AC A R, BE T B 0 -3 Rk i) & B R 4 IS RWT I H, ££ 0-20em L),
ZRNE T MERAEAUA o 0 s b, A RO S B T IR A R, SR RV ESRAE T A RO o g P oA R
1. & 4 FZERIEERM], E5F M, BATEIEHT I L33 1A R0k & 50k v 1907 i AL BE A 3%,
VLR SRIE A 7 HUAEAE s AL BRI HIRBEI AR 4T 20-40cm +/25 0-20em - JZAAEH A 45
RYIAMESNEA A R 0-20em 42 HIA BBEE B2 38 7 20-40em 2 ki & & .

R4 BREAREG LBARBHESE (mg/kg)

Table 4 Soil available phosphorus content of different treatments in different experiment years

e +2 i B4 B4R
Treatment Soil depth (¢cm) Yearl Year2 Year3
CK 6.47+0.12b 5.69+0.27b 6.92+2.83abc
YUFE i Mulch 0-20cm 13.42+0.79ab 10.85£1.64ab 9.34+0.27ab
H7 Incorporation 16.3+10.32a 16.2+10.32a 10.6+3.60a
CK 6.37+0.34b 5.5140.13b 3.12+0.30c
SUH i Mulch 20-40cm 7.53+0.51ab 6.67+0.58b 6.6+0.57bc
JE7 Incorporation 11.9+4.16ab 5.77+0.31b 6.94+1.24abc

¥ (Note) :CK—RFERM, [R5 7 BER R A — - A Al AL B 22 57 W5 PR LU AL

Note: CK -- only planted coconut trees. The letters in the same column represent the comparison of the significance of differences among different
treatments in the same year.
2.4 AEACEXHIBREBH S BT W

MFHTTLLE Y, BTSSR S5 A EE IO s TR R ESE e R AR AR S . AT
SIEEF R, 0-20cm )=, @A ES—EH S TR BHSIEE, 0-20em LESEET
20-40cm + 2. KT 20-40em 12, BTSN, ARG SRR 50 o 0 E R AV S B S
TP H PRI K. A, R 4 S RICRY, SRNEA0E 55 A R ) a5 A LU AR B R T A3
) TR .

5 BABEAFEEGLEENSSE (mg/ke)

Table 5 Soil available potassium content of different treatments in different experiment years

AbER Tz W B4 B4R
Treatment Soil depth (cm) Yearl Year2 Year3

CK 106.7+3.51b 90.33+21.59b 90.33+3.21d
S i Mulch 0-20cm 127.3£5.51a 146+7.94a 170.00+4.58a
JE# Incorporation 124.349.61a 130.3+£28.92a 134.33+£7.09b
CK 118.7+3.10a 90.67+17b 68.67+3.51¢
SEFE # Mulch 20-40cm 125.7+6.43a 132.33+4.51a 143.0044.00b
JE# Incorporation 103.7+0.58b 118.67+1.15ab 124.00+5.00¢

I (Note) :CK— R R, [7) 51 5 R [F]— R AN [ Rh 2 o 22 7 S 25 PR ) EL AR
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Note: CK -- only planted coconut trees. The letters in the same column represent the comparison of the significance of differences among different treatments in

the same year.

2.5 AFEAFEENT 13 pH KM

6 MEREKW, 1€ 0-20em )29, MiFSHIEREE B3R LRI, MR TyGHE, SEEE
H—AE, B EME AN BRI T 0264 028, 0.7, ST 5 ELRRAAL, B EME =FE S
MRS T 034 F10.52. 7£ 0-20cm 12 HERAE LT 3% pH 55— A =4 m T4 IEs0E 55 3% . 20-40cm
T2, BRI AN, BACHEN pH B m T X, DA A E SRR AT S G R I IR IR

R 6 ZFRHEAFFEH LR pH

Table 6 Soil pH of different treatments in different experiment years

Ak 2R T2 B WA =R
Treatment Soil depth (em) Yearl Year2 Year3
CK 5.57+0.18a 4.99+0.09b 4.85+0.19d
BEfE i Mulch 0-20cm 4.98+0.32¢ 5.37+0.33a 5.55+0.32ab
JE7# Incorporation 5.29+0.24abc 5.31+0.20ab 5.73+0.66a
CK 5.10£0.017bc 5.09+0.032ab 5.04+0.13cd
BEfE i Mulch 20-40cm 5.32:0.44abc 5.17+£0.071ab 5.25+0.09bc
JE7# Incorporation 5.47+0.95ab 4.98+0.075b 5.22+0.065bc

i (Note) :CK— R FHISA, 7] 1) BEFR 7 [F]— AN [F) AL B2 o 222 S (B8 5 P AT L A
Note: CK -- only planted coconut trees. The letters in the same column represent the comparison of the significance of differences among different treatments in

the same year.

3 e EER

MTFEY IR E F ERIAGAEY), RS A X M, AR IAh A EYD, T ROARAT BE LUK,
BB~ el o o) 2 R 1~ el R AFAE R AR T 2t R EDRZR M RF. WRAH, o 587l 44 5
WA, FEIXIEE G FEUK R, Ak, W 7850 R Bl bk R B2 BRI b i e AS e ke
IR E, BN ERE R T TR AR OB ERR M T, ISR AN . RSN TR =
DAR IR RR RS vy, ARER SR IR R, I R ) U A U R K I HE B R B R 1 Je DA R RS T A AR RS
RGP s . (R EAETE S TR IR R R X — i 8 0812 . AT R4S AR, i H 2t It 5 re
BAGET TR Sy, $&F 145 pH, s HIRRREE, RN, ARG RIERY, WIEEERGEE, 1%
REJT R E ST B A R el () VR a0 s SRR B, N TR, HEER B EEER, W AR
SEIEHLIE, FAAEIER 3455 4 OO0 ) 55wy R R R b BRI 1 R pH, e
YRR b B AR B AT LA S 30358 pH b T2 A A 5 4 0 S5 A RO & B = AR v T 0s 3,
TR — R AR, HIEWESREIZWFC, XrTRe 5B S B8 E G, W a8 4k 4Lt 5 b
RE, B (R URUACTH FE 2 A+ 38 RN B2 o X R S IR RO EOR,  IE R A A = A LT A
RSB, it SRR A O 3Rk i 473X 5 Xavier ZEHIBF 78— 2, gk B4 NPk &
B[R VE SR IR AR AR S AR, Re RUR E HIEE RS B, AN KR G pH
b, SREE FIRORE L T RS E . AT ARIEIEE &, SEEHRE A 0B IR 2R, 78 oAb HE
SAFAEDIRARA B /K BB AT e T A2 I 5 e DA -3 A RN K o AL, WIBRAA 11 43 fift s A1
T EEREAN AL, 0-20em L EFRIENLTR . KRR, AR AR T E ST 20-40cm 2
HIMREE . TEXHEDIEm b, AR ISR AR R 38 AT DASGE H REE R, A SR T R B K440
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1 SEAT R OR R R LU N L ek [ R . AR AN, A LU SR A 75 A0 o6 i TG S A SR AT R Y
REEH IR IS 50%45 A AN BERAE AR -
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SR b R Al P-FETE A 2 R - BBEE0AR R &

gk, & 5T, BEAL & B, BAM, BEER, <’

| JTHARBREFARGAHAWRNE, ITHEM 524251
2 JHRAEIIREERAARRNE, JHREIL 524200

T

BAEE CPHEREAD SRR SRR A R T 2017 SRR RN, 2018~2019 4L R J7 414835 I KM AR 7% T HES ™ 500
LR, IFORGER LRI ST o A AR RS RCR M AT IO 5. 45 R SRR R 6 SRR AT 4
Bt RErE, RO S), oa IR, R RIRALRRRE, I SR R R N, b R R EOR B AT,
YRR B s BAEAETE R RAT I 90% A b, AR 2 Bk S0%0A by (R R ORIR AR, FESE BRI, (LS
BLPEAEIE .
KHEI: BURR; [MFCEFEIEAE; ORI

515

2016 £ 2017 4E, EXFBIRRAEFGHUEHSAME. ) R, TR E, SRS B £ 1E .,
A5 h E R R ARL BRSSO ILETHT, BRIER: B R TSR SRR SR st
BB, BECRERA=D AL, ISR, S AIAss, bR &, BAEESRRPTE. 7= A e &,
R KRR, SR e (B B, |44k 3 Mo RHEY) . 458 2016~2017
FETHLRBRER T AL RET 16-4 RS R HREE, ik Hid B AR BAEAE, 5
R R T35, | SR G R, ZRIT SERE LI, S RIS TR, B SRS AEYEA
K, FEIEHb R A AEAEF A EROR, AIEH RS, HaTR SRR R EE, (HI G SRS R L,
HEIMRFHIIE, HAMTERT REE .

BAEAT 2017 FARFEIN G, 2018~2019 FEAEAR T LLAS S KIEA =6 e, TRUAS] 500 257, FF
RIGHT T BRAE A A . B SIS RPN A KT AT (s SRR bl AR £ 28 S RHE A a]
1% 37500~45000kg (BEF) /hm?, HA 7% KATEREE 35em, A RURUCHE A HUIEXER) o) R L2 K Ry e ]
H, DR S), DI m K feth /)] ; SR IR Fers, niflf pH 35 0.5~0.6 MR &R
AT ERPR A G, ZHBE . R B LIEEANUA. B R BN REEAE 2R, ARIR
FOREREAT, SIS Z D J b K i AR Ed b, s HaE S, ARIRRBOKIE;
AR RATIE 90%LA L, P b fEFEIE 50%Lh by AR DR 2 & v RIE St S pRpii:
PR LR R . 2SR EME LA G RISE, 5N ESEREAR, ErABIHIANER, RTS8
PNV AR 22 AR Rl R e

1 RACE SR A kR S 5 R E
1.1 Mk 7%
1.1.1 ##

[EEF T AREABILR BRI AR BT 16-4 ZR -5 HuURKEE (2016 4F 7 H 27 HIEIEM) Ki%d 6 PA

(J5 5 BA) 25 5 (2018 4F 6 HIHEM) HEfEA CPHEEAE, FED .

1.1.2 W58 N2 B 7

2018 4 12 H 3 HAES  RAWNLR BAR TR IR ET 16-4 RS HRRIE, B4 EEREHLE 3 A5,
FEAN B 1 F T R BRAE A R, FERREEE I (RIS 3 AN ARPESED 12 H 3 HIPERA
A28, (B AEEAKIES (RIAEYERI REARME 8~9 Ay (WF) .

2020 5F 8 H 20 HYE REWITR BRI 6 B (& 5 A 25 SHUNENEIEAESE, FAN/DNXEE

83



2021 FFeERAEWFAREZRE

LI 3 AR, B B2 100g, RAR 1M (B & BUBRAEE SRR IR
£k

WEITRE b SR B E 5 TR E TR (BB IEAR 2 AR AR -

FEBRIAN Wk, 95, DU, WICREM, BHUO7 R A =B e ).

WIEE  BhR, 53, DUE, HETBER G, BRI AR R E L 54 E-mail: dfhnk496@163.com.

BEFEZ) 300g) , BT 105°CHUAR KT 30min, SRJGTE 65°CHKAMF FHET, FRTMRE. TRFFELT, H
TR EMNE . WE 7 2% (N HILKREEE, 28 (O 248 (Ca) « 28 (Mg H
HBR A 5 B TR REVE (ICP-MS) 4B (P) FHLBL A & &8 TR RSPk (ICP-OES)
1.1.3 &0 H7

Wi office AR THEEE,
1.2 R 50
1.2.1 BRAGRG L DT

F 1A, BAEA SRR b 3R 6 5 38500.00kg/hm2 R FH BRI A [F) B A0 8 [0l FH 2 vk, A% B
R, FYREEN 21.2%, i E#TE N 8162.00kg/hm2.

F*1 BHESHNSEN FRESHTE

.. Hh b ER A TS Hh EETE
(kg/hm®) (%) (kg/hm®)
I 27666.67 19.96 5865.33
I 29500.00 22.87 6254.00
il 58333.33 20.77 12366.67
Ty 38500.00 21.20 8162.00

w1 M IR E DT RE LR BAR T A AR BT 16-4 RS HURR B R AE AR s
2. TG A RARIR R AT 6 A (R 5 BA) 25 SHhER LS,
3. Hb BT E=R et bR E < T S 21.2%.
122 BEAZRNGKR > EZRAPREE
HE 2. R3IAN, BEETHRIEME. S8 ER S, 75008 2.78%. 2.28%, F/ R REMZA.
R R RS, /31 226.90 kg/hm®. 186.37 kg/hm®. £ R &I B EFRAE 4= G RHEIE R ANZI )y 0.48 T,
T E B R AC AR RN ZRAE R, TR S T it R 3= 15.78kg. A (EAEKHEZRNS [, W3R AY=
ok, AL GRS 37500~45000kg/hm’ .
w2 BUREZEMNZIE

s A i3 gl 5 B
(%) (%) (%) (%) (%)
I 2.94 0.26 1.92 2.06 0.477
I 2.64 0.27 1.70 227 0.440
I 2.76 0.25 1.73 2.52 0.629
T 2.78 0.26 1.78 2.28 0.515

e R ERNTREBILRBARTLALS 6 BL & S B 25 SHERIEIEE.
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x3 BEEFRENFIRRE

g A i ik i B i £ i B i
(kg/hm™) (kg/hm™) (kg/hm™) (kg/hm™) (kg/hm™)

I 239.96 21.30 156.71 168.14 38.933
I 215.48 22.20 138.75 185.28 35913
il 225.27 20.00 141.20 205.68 51.339
P12 226.90 21.17 145.56 186.37 42.062

WL FRABEENT KA RER LA 6 B (5 5 B 25 SHEREEL.
2. RAPFHMBERE=K 2 5 & Bt £ 3T E 8162.00 kg/hm®.

2 BEPMBAE A= R REXT BR[| - 324 R 1 2 i
2.1 MRS
2.1.1 ##+
ERTTREETRERR AR S BL 99 SHb (2018 4E 6 HEM) KR
2,12 MEABER T *k
TIERE R AR 2020 4F 9 ATE) REMTLR BRI 5 DL 99 52 55 (AR NEMEHEA & CK
B 3 REE) KHE 0~20cm. 20~40cm. 40~60cm 3 NE R EIERE, MFRSMENREERAL AR
FE, X F— BRI R IR G i — M D3R RIS K E IR 3% NY/T 1121.4-2006 (175
KA 0~20cm. 20~40cm. 40~60cm 3 NZ R IEFE N, B 1 FH 2 3 A8 ke o SRR AL B 3Bt IE A
FIEFENE TIES I NY/T 1121.4-2006; + 35 /K EME 77328 NY/T 1121.3-22006 B A; +3E
AN EER R -IR B RSN A CHEMIR) AR WA e 2 e s /KAPEEA 0.01mol/LCaCl, ¥
BHE, FESR S AT EALIE s R K 0.03mol/L NH4F-0.025mol/L HCL iR #2414kt tb ik, &
R R ] NH OAC J232- K s 28 BB 86 1mol/L HhME IS R B4 R B - J T W Syl 2 s 3% pH 18
FHT COy K, WAt 2.5: 1, pH AR E .
2.1.3 %o Hr
K office #BAFAT SPSS 20.0 AT HHE 7 A Al 22 S 2 25 1A G0
2.2 g 5oy
22.1 BB EGIIT LIRS KER B THH A
Fa L, EMEAELENHESKES CK (AEMEAELE, FHED EEEZR, HIEEKT CK
Al RS IR R B AR B AE SR A E AL T A K HE ZE FR R ISOR &= K A k.
%50 W, BERMEAEAALER 0~20cm. 20~40cm.40~60cm 2 5 23 5 b CK 7D 10.2%- 1.45%.3.44%,
BP S pE 0 wids, R RIEE A, ARRRAEKERRBOKIE, (HE5 20, ZRARE, blaeE b
A M0, AR RE I3 R
&4 EMBRIEE N TERE LR K BTN

FIERE (ecm)
=5 A3
0~20 20~40 40~60
5P099 5| CK 19.10+0.42 Aa 20.85+0.41 Aa 23.21+0.46 Aa
b e 18.4740.05 Aa 19.5240.36 Aa 22.2040.57 Aa

H: AAREFRIORER R, NAPNETRIORER LS.
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® 5 EMRIEENTRRELRAENTME

TIERE (em)

s A
0~20 20~40 40~60
50099 2| CK 1.4173+0.0620 Aa 1.3773+0.0312 Aa 1.3097+0.0409 Aa
b BieAd | 1.2727+0.0209 Aa 1.3573+0.0343 Aa 1.2647+0.0133 Aa

F: ARREFREIORERLE, NANETFRIORZERTEZ.

222 BABIEA GRS LIE Ry Hh

oW, EFEIEAELIEN 0~20cm LEBHR. it

TRBREST CK: BMELENH

P 0~20cm 12, HpHEWHEKT CK, HEMEIERICEEIL 0.6 NP4, HZERREEZKF.

*6 EMRILEREX A ERE LIRS DI

= FHHUR | KEME | AR AL AT A A
TIERE | K | EE pH
(gkg) (mg/kg) (mg/kg) mg/kg (mg/kg) (mg/kg)
I | 252 256 46.20 81.4 1529.53 132.61 6.4
DempE O | 261 261 55.90 728 1426.08 115.48 6.4
A m | 237 264 36.60 226.0 965.55 79.42 5.6
Sy | 250 | Aa| 260 | Aa | 46.23 |Aa|126.7| Aa | 1307.05 |Aa|109.17| Aa | 6.1 | Aa
0~20cm
I | 206 249 13.70 103.0 1015.68 49.75 5.7
oI | 229 274 56.20 114.0 986.55 41.87 5.5
@cK
m | 206 261 22.90 79.9 972.18 58.03 5.4
Sy | 214 | Ba| 261 | Aa | 3093 |Aa| 99.0 | Aa | 991.47 |Aa| 49.88 | Ba | 5.5 | Aa
I | 200 246 7.86 50.5 824.85 44.71 5.3
Demp O | 193 287 18.00 373 506.15 15.55 5.1
A m | 193 283 432 313 516.98 16.99 5.1
S| 195 | Aa| 272 | Aa | 10.06 |Aa| 39.7 | Aa | 61599 |Aa| 2575 | Aa | 5.2 | Aa
20~40cm
I 15.5 225 0.90 107.0 663.15 2730 5.1
I | 212 277 22.40 68.8 609.25 29.90 5.1
®@cK
m | 201 238 1.81 183.0 979.05 17.47 5.5
S | 189 | Aa| 247 | Aa | 837 |Aa|119.6| Aa | 75048 |Aa| 24.89 | Aa | 5.2 | Aa
I 14.6 252 1.03 253 557.58 13.61 5.1
Demp I | 157 300 2.12 254 419.83 10.74 5.1
A m | 15.0 218 133 46.5 566.30 15.91 5.1
40~60cm
S| 151 | Aa| 257 | Aa | 1.49 |Aa| 324 | Ba | 51457 |Aa| 1342 | Aa | 5.1 | Aa
I 15.5 226 0.78 73.1 642.90 18.58 52
@cK
I | 173 259 4.46 65.5 514.68 8.58 49
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I 15.2 225 2.17 99.2 446.40 15.75 4.9

P | 160 | Aa| 237 | Aa | 247 |Aa| 793 | Aa | 534.66 |Aa| 1430 | Aa | 5.0 | Aa

W AAKREFERREREE, FRNSFRRREFREE
3 EMERAE AR SR AE R el 3B A M 1 s
3.1 MRS
3.1.1 KB

ITHRAWITAR RE T4 5 5L 99 SHl, 2018 4F 6 BRI
3.1.2 M2 A BRI ik

TIERESLCRAE: 2019 4F 9 ATE) RAWNTAR BAR LA 5 BL 99 5 HURE T FE N, BFRIEA &
CK ¥JHU 3 IRE R KT IEFE, B L% HISEEE, N 4°CUKFEIRAT

WE e M BCE R I A - i o ik
3.1.3 HABHAT

K H office BAFAT SPSS 20.0 AT HHE 43 H Al 22 S 2 2 1A G
3.2 R 50
32.1 BB AN RE LR MU A DI F G0

F TN, EMELESRSGICABE N EFEEE. AEEE. NAFERESWEZEZ T CK CREFR
BAed) , DM EAE A SRR IE AT A 2 2 S AR PR A B

7 EMBRIEEEHFEN TIEMEMBEMNEM (x103cfu/g)

b Qb3 HEE M TR B
CK 4.14 b B 455.00 b B 69.30 b B
5 BA 99 Sl
e 2370 | a A 1490.00 a A 257.00 a A

W ARKREFREREREE, ARNSTFREERZERNEE.

4 BEFMEIC A SRAE I 2%t 5 45 U8
4.1 MRS T
4.1.1 RIH &

JmHRBEIARBARTTAAI 5 BA 99 S, 2018 4F 6 A EMEALE; | REBITRERRITL4IE 5 A
100 SHAEMEIEA, SERBACER 5 BA 99 SHUNMATHE (FEEZ 8Sm) , . HiAEZ MR —
s
4.1.2 MRERNERTr *

2020 412 H 16 H (SIpkyin 28D A REABILREBARITLAARI S BL 99 FHi, 100 5 HiH) &
JFRA I H 5, AR A 3 AT CRAIST A ZRiE, B 1ATRIAN 1/3 &b 1ATAEN 173 &by 1 AT R Al Ab)
FIELLIE 10 k.

4.1.3 HKIESHT

KH office HAFAT SPSS 20.0 BEAT HHE 43 H Al 22 57 2 2 1A 560
4.2 R 550
42.1 BB AR R E S oy ¥ R 0 % B 4% 0h

L8 UL, EMBIEAEMNRON 11.6 k/tk, AEMEIEAER R OR 85.67 K/ik, EFRLAK RO
BENTAEMEACAEN LR, EMECESRISIE, REEYZ M, SeEEEIMEE, IR (I
PEEE) REEAT, W e

* 8 EMRIEE SRR XTSI R ORISR
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Frigr 4L
I 9.30
5 BL 99 St I 22.50
(CERERAEE) I 3.00
1y 11.60 Ba
I 127.90
5B\ 100 S I 113.60
(ANERBAEAED il 15.50
1y 85.67 Aa

W AAKREFERREREE, ARAPNESFRERERNEE.
5 BRI AE SR REXT 1 R AE K R 52 0
5.1 MBS 7
5.1.1 KEe b & R &)k o

2016 7 H 27 HAE]  RAWNLR BRAR TR IR BT 16-4 -5 Hu b Rk [ S it B R e AR K5, 2018
6 AAE] REMILRBARTTLARY 5 B\ 99 SIS FIER LIRS . PRI SIS A58 H- 11648 BRK
FH 75 346 HA PRI 48 2 s R 1
512 AxFH %

2017 4E 5 H 24 HARFIT 16-4 435 MO0 BRIE T A LA AT, F W2 SRR g, mhee ., Sk SR
PRICHE AR AR s 2017 4 8 H 29 H A7 GIl FRAE KR8 Al = .

2020 4 12 HIAA 5 BA 99 5 Hu o1 JBRAE K 80N KL 7=
5.1.3 HABHAT

KH office #AFAT SPSS 20.0 AT HHE 43 H Al 22 57 2 2 1A 60
52 45150
5.2.1 BABIC A ST SR A KR

oI, BEREALA A T CK R 42.94%, B2 FAGk B /KF, AT GERRE ] H kb K
(=] FH B B] 6, AR SR IR 35 RUR

&9 EMBRIESE SRR SRR AR

4 (em) %% (cm) BHE (kg) - - ‘
VR (kg/| 5 CK w g

2017.5.) 2017. | {9 [2017.5.] 2017, | 450 [2017.5. 2017. | 380 | 2017. | 5y | g (+%)
24 | 829 | (em) | 24 | 829 | (em) | 24 | 829 | (kg) | 829

AbEE | EH

I 80.6 | 78.1 -2.5 8.66 10.46 1.8 0.21 | 0.276 0.066 20.6 381.64 80.7
@z | O |8334]| 80.8 -2.54 8.84 9.9 1.06 022 | 0.272 0.052 20.5 299.23 50.04
A | m | 81.65| 81.1 -0.55 8.94 9.7 0.76 0.22 | 0.268 0.048 20.5 276.21 -1.91

P35 | 81.86 80 -1.86 8.81 10.02 1.21 0.217 | 0.272 0.055 20.53 | 319.03Aa 42.94

I 853 | 80.1 -5.2 9.05 10.43 1.38 0.25 | 0.286 0.036 20.9 211.2 /

I 749 | 783 34 8.87 9.95 1.08 0.23 | 0.265 0.035 20.3 199.44 /

@oK I 82.8 | 795 -3.3 9.18 10.1 0.92 0.23 | 0.278 0.048 20.9 281.6 /
Eyy | 81 79.3 -1.7 9.03 10.16 1.13 | 0.237 | 0.276 0.04 20.7 | 230.75Aa /
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i RRKSFERRERRE, FRASTHRREFRDE.
R 10 A, EMEIEERLIL CK B~ 21.75%, HEFAREREKFE, W a5k FER H K
Kb e ol N TR 0, R 2 BLRERCR .
* 10 EMRLE ZRERIEXT I E R0

(2019 4 12 AD) 2020 4 2020 4E 12 Hillp=
WEE | EE
BT 1~3 A 4~9 7 [10~12 A| M |AHE i o
X X X . tk CK B~ (%)
(kg) g - g it (kg) (kg)
I 0.36 9.44 25.78 16.22 5144 | 0433 | 6014 9.97
1l 0.32 9.7 27.5 16.3 53.5 0.38 | 5489 23.38
RYEX
II 0.34 9.6 26.8 16.5 52.9 0.42 | 5999 31.90
S 0.34 9.58 26.69 16.34 52.61 | 0.411 | 5834 Aa 21.75
I 0.35 10.4 28.8 16.6 55.8 0.363 | 5469 /
1l 0.30 10.1 26.2 14.4 50.7 | 0.325 | 4449 /
CK
I 0.31 8.6 26.8 15.8 512 | 0329 | 4548 /
SEEY 0.32 9.70 27.27 15.60 5257 | 0339 | 4822 Aa /
E: AAASFRFERLEREE, FRNSFRERERNEE. RUEXKE T IMERE, BT EE CK —5L.

HAh, KR EEMRE A AL AT 75 518 90% L |, ZR B fa gk 50% L b
6 451t

Zr FAER NI, SRR B FRAEA SR SRR rT R 2R, REEh g, oGE HIEIREY, SR i
PRACFERE, TIEA s A EEN R Z N, B A RIRBOREEANT, B HRasE,; e EE s KT
15 90%LL b, PR ARG E I 50% A s Rt R ORI S, RS ARk, (AR S R

7 il

7.1 SURRIRAEIRZ I F A, N SRR E R R AL A SR SRAE,  BARIEAR A A= 78 75 175 100 M B R R e &t
REAS R B G WO i 2R AR R CRT R B 2R AEMPIE, P 1 AT 3R 28 2 8RR Ik (L5 1248 T,
FELERD I [B] FH Ak S FH 22 D e RN STt 1 GRAA VA It A7 1, &b mr il 25% B PR =N k> 30%~
50%HIBRE (fhBR) RAREHE.

7.2 RAOE M E XFAE T H- 11648 MRIGIE R HTR BEHIRF, “FRFENFTFEKKRELES A
HEERWIIAGTZG 1~2 IRE WA A h L s e, HARZME & A AR U b R 2548 218
50%LL L.

7.3 SR R ECOT AL, ARG A AL, A TR, DUVA I IR A ) R it S PR AR R
ZEA R FRETRE, DS AR RER SRR A Z, 98 E B AR A s BERNR 2% AL
KIS PRAEAR P IE R A K &R . 85 Y55

7.4 LEEPHASIRRBE LS00 . SRR SRk I RS, DITRB N, JCHRRE P B R
HERN S PR R, 297006 STEAYLEE, R . =R 8RR R, B R 2548 &k 30%
PLE, SRS ALE, (R8I R B R e

BB VRS B 8% <577 50 NP el I P o 5 R Y W/ 23 9 0y vy N VA2 = IO 1 77 @ = RN B 1782 Nl
RPN 2 e A R R R
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S 25 3CHk

(113, = 20T, 3 B 1, 2 VP R B 1, R 5K Y 5 A, B S W, S v . 1) R e ¢ € 0 7 7 v SR B BRI 9 S5 7R YT [AL
W E#GHEY)F 22 (Chinese Society for Tropical Crops) MM HH im0k IR S5 #IX £ MR DS——2018 44 [ #A 1EY)
SEAREL W CE[CL A E G EY) 422 (Chinese Society for Tropical Crops) :H B #iii /E¥) % £2,2018:1.

[2]3hR, #ERE, A, M, BRRERNR, B, BR, R, SRR ARSIBRRV AL IR KR R i [A]. HE
AR 2 B IR E B R G K E (2 3k E bR B N B IEH—2020 4 B R EY AR T 210 SCE[C)LH B #vis ) %
£:2020: 10
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n[u[Lth {8 (Lasiodiplodia theobromaea ) "IN EFh
REER

EiHe 2, mAkE, HER', ITHEHKY, TR, =47
1 P EMFREAFIE, RESHEMEPFRTPT, HdEEo 571101
2wk, AoRFFR, HhHiEo 57028
3 Bk, Wbk FiR, HdiEo 57028

# B WA B0 fE (Lasiodiplodia theobromaea) & 5| FETE 5 IR « AN H iy /K SR 30 Jog e 1) L IR vl 2 —
ARG TR . FIRZ I e AR KB AN 28R M AR =, TR . SRATRIE (JAs). AR, ZHE%.
HH L. theobromaea F=KFIMRIE (JAS) RN G g E KL R B ERIT R AR Z —. SR BHTX L. theobromaea
PR EEMMEME, R R (ERSET AN AR A SCUURIBT R B Y 1 ¥k L. theobromaea WA FT
EEE, SR v RO it R IR (LC-MS) ¥l T L. theobromaea KW R i 22 THEMIBME MR R 58, 4K,
28°CokAF T, PDB I FRM%ETR 10 d, L. theobromaea KRR M T 22 Pk P BZRATIR R (MeJA). KMIR (SAD. i)
% (6-KT). BBLZIE (JAA). FEE (GA TKE (CZ) KMIERE (ABA) 7HEMME. HFRERF IAA FER
1, N 65.41 pg/ml; HEKIKZE 6-KT, 19.99 ug/ml; ABA, 12.73 pg/ml; MeJA, 8.81 pg/ml; SA, 6.36 ug/ml; GAsz, 5.26 pg/ml;
CZ, 1.16 pg/ml. W2 CZ SEfiE, N 64.27 pg/ml; HEMRIGE TAA, 42.73 ug/ml; SA, 25.51 ug/ml; 6-KT, 22.46 pug/ml;
ABA, 937 ug/ml; MeJA, 2.78 pg/ml; GAs, 2.38 pg/ml. PRI DS A EK R B IS FEFIIREE R B2 R 15 B 2
YEH, ARBIEFE N — 5T A R 005 5 25 5 B LI At b 1 B0 04 R 45l =

KA RN BO A RERR REER SO - R R
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T i v P e DR R ) 255

Fée 2, 24!, ek, BER, HERY, B2
1 b B # AR AF 2035 AR, #HdEa 571101
2 BmRFAGHEFR, HHED 570228

WE WMk (Dracaena draco) L BtIIFGLIMFIZ — o ML Z3Wb A IR PTH HUh 25 vk . LR T 2 253 AR R,
Uk MUBAERR . WUAFRAE . YR (S, B2 B R E )2 0. Ak, IR SE R, s,
R TR IX L R RSB . BE R E = MK B AT YR RS R, R IR — B & A
H, ERE I L SORBE A, 58 AR G K ORI B R B KU T 5, R BEIRE . R4S 8%, B0
PENTE CREMEMIBEND , Lo BEORAF 2 MRs B R B AR, 4 520 B9 YXD-2108-1. YXD-2108-2. 2 B#K7E 28 °C T PDA 5%
B EREFE, AERKHEPEERIR, 3 d AR EAATIA 9 em, BEEETE, WEEST, RAM, [SERLYER, EREREEE R
wEE. SAERTONER, Ta. PR AEMEE, KRN 7.45 - 12.34 pm x 2.97 - 4.61 um, W25 % 58 1200 5 A AL 1
J& (Colletotrichum sp.) » % 2 ¥R IR B AZFER N SERFRIX. ATS) « EhEAERE (ACT) . JLT F &R (CHS) . B-
MEEA (TUB) AIHMEE-3-B R A M H (GAPDHD J:F 5 BadhAT TF, H4 NCBI #dl %2 BLAST AT kI, X%
PRI 5 BN 5P fIEH (Colletotrichum siamense) o= FIHIFITRMEIZE 98.5.%LL b, RIFLEEFFMEM BLAST
LRE TR, % % IR P RIA (C. siamense) .

SREEE] A RIENE; P RIEA (Colletotrichum siamense)
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2iEHE R AESHEFRLE S EZLT, Hhiko 571101

2 RERMEELRL S EE AR S 2 —. EaR R E SR, THRES 2 HEY W T #IN R
FEEE, TERRMELH G LRAL, FRAARRE, M EEREY R, BRI S5A S &R BREEY), ERERTEYT
FAEM, (A MAEYREA MRS IRIE. MRS BRA, BAEKEHERER S, ERAE BBk, o
JRTUG RE OSSR IR IR A0 B, O FUCAERG 088 P 1) e BEEE, R FER AT M B AR I LARI s[RI 58 SN E ALER
XA N, IR AR A R HURRAAEE T RO SR A8 0, BRI 2 E Rl . AT AR AT N SR R, W AN R I
WIHAERG R AR SR W T AR ANEE MR IR, DURSH VIR IR & MR AR ER S T T IPE . &5 .

BIRRALAZM TRELLETAN, 5P EML, SEBEMA B 14T B8 NI 3545, U5rIRnll B S4nid Wik
Ald; BPRAVAERE LR B RS /. BAP AT, B ArE i kA L4 A KIE — e et e H, £
FXRRALAR BBV R ER R A . R0 R VAR AL4E— 20 B A SRR BE . BT H . ERX QAR RS
BEEH (41701307).

REEE AR E PR, LA

EEFA ZR1986—), L, BIWFR G BRI EEIMAY . EiRfE# (Corresponding author): BFFEE(WU Chunyuan), E-mail:

wuchunyuan1981@126.coms
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BRANLY) (DOMD TEMRBE P RAEIE, HA RS MA AR EE, @t 4 A 1 I C 28 A LIS G (0 A= 0 A 28
BEME. ITREE. HEREIEH . FEFRICH. HIEXSR DOM MEZDRIE. RERRAR Y 2 —RMEHEFEIHAE =10, BT
WA BB E, 2 4 SREAMKSEHRZ (MCPA)., MCPA AW, FEIRE R, TR I RS BT R
RS, BRI, HAETET DOM Xt MCPA HI4&61E, &5 DOM WIS ZREMEMATE R . MR AL RS 450 554k 2 AR
WK, R MR A S U R (. BT MCPA PSR, [FIRT & F R 5. R Mib 24, I DOM MR 2 5
MCPA 4545 [ RHEZH 5y, PRI 1) A Re S e AE 0 ARRR R 53 5 BR8] AR e S R VR FH 0 2 4% 6 A FH R AE R AL A1

ik, EEL MCPA 1R ARETE 4, HERE. KREREAT. L3 3 FeRiE DOM 1E i DOM. i#t—5 DLk EAT2HE 0 5
SR T AR DOM 45y, LG AR DT T DOM A ML FEtE; LA AMERER AT A% 5 T DOM #h4
575 MCPA (2% Erii v J oy 1 ORI S5 RR B Hh B K ERR (HOA) 2T DOM I EZA Sy, 2115 49.6%: KAk
PERISEK Y (HIMD 2 /KFERSH DOM ML) DOM M FEZH 5y, 447 44.2%~52.2%. A DOM #1445 5 MCPA
(A AR A B R & s BRI ) HOA 5 MCPA (I A1 R, FEIEIEGKIER 11, BE
BRARELES . HKP RS (HON) RIERAREY (AIM) 5 MCPA BAE1ERIRZ, BT840 F 5 1m 75 7 M 0 S i R 2R
VI SO RPESREE], WSECT 5 A A2 B MCPA REEMAWAN R 7, Yils TARRIAER IMTE . HIM B & 2K
BYERERYIN, 5 MCPA 1R AR RE Rt 48 S VE FHME LA . %84k |, DOM 2095 vty G AR M B B 0 5 i i 2 £ 5
T5 MCPA M4E1EH, &M T MCPA 1] FEfEME . ST,

AR RMMEENLR . M. KA. FERMEIER ). 2R
TINTH . EXARRIFEETH (41371465 1 42007135)
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1. A E R R RE B SRR ST, W 571101 2. STNEEHRHEDBEEIT, 2% 562400

2013 £ELLR, BHRS S H A % ST R T AU DA AR DR Y, AR AR SR RORI X 3 2T PR g i 7, b v Lt Al
ARG S 8 ARV TERTIBC &, A3 A AR 5 3t 0 S R A AL ST TR T R AR A AR AR A A A SR B B H
B gr e ia BUR A L BUF RIS VR AL R i Wi o, SR Z AR it HIal/ MR (R (P2 5RA
PR SREAC— R R EE . IR R — BB EY) CHBE . TOKEE),  [RIRE SR 1641 32 i BE 7 5 i 4R e/
ZRAEREAT K L ORFEAN LRI E . 223 6 X ANAEL, AL EREURTEH A SHER R TIRKEEE, K airiias g
B TRERA.

TR BB VFAY, X TSR A B A A AN B0 2R OGS B o A SO U AR DU H 1 S 4 2
PRI, LY SCTT R AT B 5 A 3R it ) 2R A U AL SR B R BURVE X OB TEXT R, T8I 34T 2014 4. 2017 4
A1 2020 4 =AEREA AL PV E R oL BRI . AT R ANAES R, AR TR T RS # 7 R RVE X AR S
RV BEAC LR AR BT TG VPO . S5 Rl A A AR A S TR SR A B, R AR Dy el
CEER M I R F R RO BRI Ja, &0d 6 FRBIZRTEX AR LA Pl BRI e . Qi e AR S a4 2
Blirbrtash . B 7 ARMRETIAIEG, AR Ml 25 MR b S50 e 5 et Rl A 25 20 2 IR LN FR AR 4 2 R ARG . TR Sy
Hr (RDA) ‘oo, REAMHE, FTHEWE, 5 TokE . KL E. R/MEmRLL 5 NMEER JEAH e
A R EZ TR T S 77 FERAR ], AR AR A G B RE RS & AR AT 5 7 B IR A I A
P, AR A B SR G IR BLAE S (L HE L 5 R R AN AE S RIS T F A ML &

R AL, fEK, GERE, Maiit, ST
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FERIHCR 2> (R AT L3 (AR G N . BRI OIS KM SRR 728/, I ST R 2 5102, UK
A R LA, R BERREIR . RARMGIE A 7= rh A BRASE Y AR, 38 G RT3 878 B B 3 il o

IR, SR AR/ RNA W IFE R 5 i FRAS I A iz L 41 IR) S 58 1 78 5 3214 1) 263 4> IncRNAs. 174 4> miRNAs
1574 A BEF, KEGG BEATTRY, ZRFILERF ., % 7KL IncRNAs Fl miRNAs LR F T g SR Imae. RE
AU E AR (S 55 T RYE IncRNA miRNA AN A (1) 5¢ &, M8 T IR SE B2 K 4 1) IncRNA-miRNA-mRNA
WM, W T M2 HEZO/ER 13 A IncRNAs. 3 4> miRNAs F1 2 ANERE . BF8 i — B RHT R FE Bz 4 A4 4%
MU B ATE B v R B0 B2 B i H R B0 T B

XIfE it

X, A, BT, EEMNFERMIESAE SRR . Soh 2S5 E R 3 ARR2EHE
SETH 15T, KFEWRL 40 R (SCIIEX 21 k), HPFFE— (8FF5HE—) E&E LT 175 (SCIiE L 8
W) LB RHARMEZRRHEH 2 T, S5RNEH S Ti. 2020 FNIEEFEE“FEEA% CHFE
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£ZW ", FE, BAE BEEY FRED, wER
B R A IR IR B AR AT RPT, HdE o 571101
FTMRFHEERDERLAD T ELFRELERE, M5 MA 550025
HEHKFETEZ, HEHD 570228
B RFHARE R, HEiEo 570228

AW N =

WE FHEHRAERREEEE BT —FEZERE, TECRLAERGFSHLRFLE D ™EREER, ™EH Y
TRV ERE. CEWMERNWHIREE LM, W: Botryosphaeria scharifii B. dothidea. B. ramosa. Diaporthe
arecae~Dothiorella dominicana . Diplodia natalensis. Lasiodiplodia theobromae (Syn. Botryodiplodia theobromae) .
L. iranensis.L. mahajangana.Neofusicoccum ribisN. parvum ,Neoscytalidium dimidiatum .Phomopsis manqiferae .
Pestalotiopsis mangiferae % . M) 78 H @4\ B [ X 2R 5 (10 45 35 R W B R B L Sk 8 1 HAR. %k
fE 28°C'F PDA K74 B %, KR, 2dFHEEHA N 85 em, WKE Y, LSS, WIMEEZWEFEN
A, Wb Oo2%Rat, 8 08kAt, FHEERRKSEO, RNBEROHIEMTHE. Uk
WY E AL, B, RNELLER. 25T ARE, B, £, tW. WmMk. 24EMT K
/N 15.14-20.15 x 4.15-5.05 pum. 5 48 995 S5 B A% 4l A PN % 3% A BR X (LTS )~ B-3 & 25 B ( TUB )R SE {8 [K] T -1a. (EF-100)
HFF A, 4 NCBI #4 % BLASTn /- W KB, 1% JE ) ITS. TUB Fl EF-10. J¥%15 Botryosphaeria dothidea
(YLWB-BDOD) JFEIVEMN 100%, HR4EE & % FF4E A BLASTn 4347, %W % € N B. dothidea, HNEKIRIEN
| P SR B 93 5 A o
KRB T ¥ WIRE: Botryosphaeria dothidea
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WEEE T DU S AR !
[ B AO BRI S S YRS #E0 571101

TR R AL 2 45 Ja s A8 R AU — AN HE AR A NURL S BB RS I A 2 — R B N R i, (HAESE
B B IR P e S R R AT AT BR L  S ARG YRR PR R A AE RO 2 e, BE R ) L 3 SR AU 3 5 TG R A R LA &2 S
SEAE PR S R AR R AR O R L — o AR FON E T ASRIE EL A 2 (VO IR (Fe®) it /KR - R 21 4 rh e B Ak 3
B O SERER B BRI, R I SR T AR AR R R T o R R % AL 0 R S R . WAL AR, T A e R A
JG, L Asy Cd S REEKBLMIBHE RS T 0 BERICT 17.4%~21.7%, 29.3%~47.6%. ZiG 1L As. Cd G
BHEY Asy Cd FEKE, Ho 11 M 285 T EE L AE KRS S B RUR B, 1 2:1 (C He /e 2035 148 R R I
Ufo SERTREREEIRY], Fe' ilidt B HEME AUk /D 118 As (T RS AN ALIE I (EPEAC As AR R 7 TR $5E S8 B VEA, 1M
VC Jfi e e R P BAE R Cd AR RO TR FESE AR . R, RO RS 38 Fe AN, HTA 2L
B As SRR REL: 3N VCECEL, WA RUESE M Cd WP, 3T A B AL
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YRR RBAFEHRAT, SR R 524000;
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WE: RABRRETAREZ ™ —, EEE AT SETRZ R 410%~12% . KXGEEH ZENFEBRIK
WO 796 AR A P2 S bR e 0%, B W W, TR FORP R I . RAERE R T, RSk KRS, T
FEAZIE R I Rk 2 B VR e, S5 SRR SR IR RTTRR )5 v RGBS O s AR X 7 R e, 835 v T R A Ak AT Bt Al B 71,
2y JR3dAHN B R0R61.18%, 25 TAAHXS B R1A89.02%, BRIk, R FH ik B e AN AR AH 45 & B2 ko, b AR A AR 24
B, JERIRFEMINEE . R RRES . Gb SRR i i i

RS ks I RZBTAR R iR

FE K5435, 763 R RIS A

Conclusion of Monitoring and Drug Reduction Prevention Technology
of powdery mildew on rubber trees

in Zhanjiang State farms

JIE Yuqi JINGFulin WU Kanjun WEN Shanghua PEIYu XIE Dongjie
(1 Guangdong Agricultural Reclamation Torch Farm Co., LTD., Zhanjiang 524259, China;
2*Science Research Institute of Zhanjiang State farms of Guangdong, Zhanjiang,524000, China;
3 Zhanjiang Agricultural Reclamation of Guangdong Province, Zhanjiang 524022, China)

AbstracNatural rubber is one of the important industries ofZhanjiang agricultural reclamation. In recent years, powdery mildew
caused about 10% ~ 12% decrease in dry rubber output.In this paper, based on the author's years of practical production experience in
the prevention and control of rubber powdery mildew, through the establishment of monitoring stations, analysis of the harm of
rubber powdery mildew, occurrence characteristics, phenology, future weather dynamics, to carry out the prevention and control of
rubber powdery mildew, the results found that:The relative control effect of pyrimethanil on powdery mildew of rubber trees was the
best, which was significantly higher than that of sulfur powder and sulfur suspension. The relative control effect of pyrimethanil and
sulfur powder on powdery mildew of rubber trees was 61.18% and 89.02% after 3 days and 7 days respectively. Therefore, the
combination of pyrimethanil and sulfur powder for powdery mildew prevention and control could reduce the cost and pesticide
dosage.And take scientific observation of the disease, adequate material preparation, unified prevention and control measures.

Key words rubber tree; Powdery mildew; Monitoring; Drug Reduction Prevention and control technology; conclusion
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BENHE AR BRI S B 2 R E ORI R il 5 B %)
fEERM I T, Rk, RN, BT PR A AR B S BAEELAER, T, BTN RER S5 9523 6°C,
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tH2060~80LEARFAH [ 2 oA A T 4F Rl 82 45 72 (19 2008 4 2 J5 P AR A ], /0N i =6 22 A o #4iF 7-33-97
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TEBEBIRBA, NARDBIER AR, &R EXGR ammtEa R nE, #ybait, &
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AR LB, DR RAMEHE, WANERARR SN, U RIX A G5 B g G B 1%
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1 PRI TG 8

11448}
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WK AL CRe IR AL B, Bk 150 A7, 472 20 K) AR E AR R BT KA, MAER 3WD2000-40
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¥, ' 91%, HEFEILI R T GRAF A 95%mEENE: HZBUEREM TARAR A 50%
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WS TR R A B KA AR 394 PR A 7 RKIRG I AL = J b . FEHBAS PP THIFR L) 0.14 75 hm2, FifE
MR R TEEANEE 1. R 1. GT1. £J7 93-114. W 7-33-97. PR107. ik 327-13 %5, WRIEH
FRAR A3 AR O0, A3 ILE 2 BAS 12 BA, 19 BABEST =N A, FAN WEI A5 100 BRAZ IR o
1.2.2 W75 ik A w i E

S (FBER FOBR MR B AR HIAE) P, 0000 LI B E 3% AL GE— R <R AT IR, B MOV A5
EREEA R —MRB LR 100G A G 75, BB ANIESE, S T IAE, 2000 2 1000k . #iff
SE NI R IR, 7RI AT AR, AT R0 B A AT B v R A
1.2.3 Biat%it A | W) 4 I8

FHIBEHLIX H BT, =AM AEF (A:1.2kg/667m” BRIEHY , B: 0.02kg/667m’ 95%[k i [l , C: 0.25kg/667m*50%
T B 7714+0.12kg/66Tm” 65% ARG FD) » =ANEE, IR A PRI 5T AN W 048 A ik 2
3%, G ZHIZG AR BRIRE A BRiE . BRI B AR AL REAE . BR K — 3.
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WG, 3 A AT RN R AR

WIS REIERSE: SR REIRE, MG GRS, LA & WA B AT W5
SAXHEE . BEWE, R EREIT-E R R TR

REIEH R B R A : OB AR KA BRI EERIh 2F R 12 5%, 59005 I TAE [F i)
AT, HAE—R, AENNEERE: BAZH IR LB I . Ao 20 e 220
A 795 TEMEEMR B BEALEL 100 PRAY CELHR 125 B AR o DT 100 BRA H A Fisons i e 2628
QTEIXAN BB 2] 20 2% 3RS - @A) 20 MR A Z I o FUB A3 37 5 1R FR 993 998 BE (19 1 U N 1
CLERFRUE 10995 B U N AR I o N 5% [FIARS e 1 ek 27 o) 2 1) 95 % IR (118 - 2 Ak J5 20 K ik, & 3 K—IK,
5 5 JE P A — R R DY A AR I 18] o MG 5 FRIAR SR L BEHLET L 20 srt, Szt BENLR L 5 Bl
AN, FE 100 Bt R, RRIE FOREHT R Gt S ORI L SN E R

I AR RCR S DX & R AR AT AL, CRARIK AR LA E R 9 Mk, &
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KIG5 T RIGHEATOIROAE, SHBLRTHAETTE. Q@XM ST X AR F o A B O

K HMicrosoft Excel2007 514 56 BRI S AR S it 04, HFF it B SAS 9.0 duncani#li & 21200 i 25
S5 RV I T 7 2253 B Fisher’s-test (LSD).

2 RESH
LR BRI RS W R EE N
HIZE 1 AT, 2002, MO A Z B, LA i, AR R AR,

*1 BFRENSEMFESEERR

Table 1 Quantity of overwintering fungus of powdery mildew at each monitoring point

A E § 151 The amount of overwintering bacteria

Wl A R (%) TR AC TR I 1 R 5 25 (%) 100 AR & RS 22 28 B0 ()
surveillance spots Incidence of overwintering old Incidence of overwintering young Total number of tender shoots of
leaves (%) shoot leaves (% ) 100 rubber trees in winter (strips)

2B\ 0 0 0

12 Bh 0 0 0

19 BA 0 0 0

225858 BEMYRES BRKRERL

RIS R T 5 TR R S T T B SRS AR, A TR, R R OE IR Y 16—32°C,
RGeS = RIS RN 15—25°C, SR NEKE 8—10°C, &&iR 32°CUl k. MR 1. 2. 3. 4
AL MRS 3 H 1 H-3 A 7 AR R S, AR, HERGE, 2R, BRI K, G
iy, Bk 2o/ EE s 3 8 8 H&E 3 A 18 HIIREEFIITE 25°CLL b, WK, BEM, FFEH
R, K2 AR AR AR ik SR 6, AR R ARG, TR SR 3 A 19 HE 3 A 25 H
WHIRNERE R, HBIREWNER, BEF R, JE%EE AR EFIR, N AR IE A TR SR A
K99 SO, FURYR TR R IR PR AT, 3 H 26 HE 4 A 11 HENEE TG BT, PRI E £ 26.5°C
DA b, ZAWEKR, AR, JEEE RN, KEGE R AN AR RG24, AL,
WiETREEGE AR NG SR R, SRR T 3 A 18 H/GIEAERWIEN, KIEAG LR
WO VRNV ML 752 6-8 K, LARBREER 2R EE, B TAER 22 HEE 3 10 2= 3 5 18 H ],
TR WIS R o Feh i R 19 BA MR s sme bR, Uk 12 BABRII A, /a2 PAMRIN R, [RIRAEE AT B
B LAERE, R AR 19 BA R XK,
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Fig. 2 Phenology and incidence of the second production team
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Fig. 3 Phenology and incidence of the 19th production team
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Fig. 4 Phenology and incidence of the 12th production team

2.3 BB B M e 1 L
AR e ks (R o 9 I W KA AT, S5 A UBRA R I T) B AR SRR AR, i R E ki 9, 3
H 10 HIFEX T EMR A HEAT 7 BERERTRRY 1 K, FIE 1.2ke/667m’. HRIEIH AT LS KA LIRS T,
253 K, WA NG FOR R AR B 6 O e, B3 m T IR R AR R E A, A3 61.18%, Mz 7 K
Ji s A I B G R (AR B YR SR e, ETRR IR AR B VR AR IR B 89.02%, ARSI 1 P H e Ry
2.24%, PG ERIRACRIAE (nk 2) .
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Table 2 Control effect of the cutting rubber powdery mildew by spraying

TS TR WiZ45J5 3 K After spraying3d WiZj )5 7 K After spraying7d
Cianeapl Incidence index IR RS AR B IR RS HEXS BT
Supplied test fungicides before spraying Incidence Relative control incidence Relative control
index effect (%) index effect (%)
CK (Empty control) 8.21 12.56 —_— 17.25 —
A 9.83 6.19 58.84+1.63b 2.98 85.57+0.27b
B 9.75 5.79 61.18+1.54a 2.25 89.02+0.18a
C 9.92 6.47 57.37+1.71b 2.74 86.85+0.24b

VR S 5 A Al B /R b BRI 22 57 2 M (p<<0.05,  LSD).
NoteDifferent letters after numbers in the same column indicate significant difference between treatments (P < 0.05, LSD).
3 ik

A ZS R I R K B 5 AR T I R S T, [ R i A A R DR o o3 15 ) AR 5 R AR I
FEBERE[4]. | AREBILRX KIERI @S 2 FAAFREFR NS, 12 HEFFE 1 A IEs: LR
10°C LT AR, AZR AR SZ AR, 4 o F 5| b 55 andh i 5 SURAR Y &y, A sl /e 30°C
PLERE, UERA Ao H R R, B T RE A . w12 A 2849 1 A SARIRAE 10°CBL |, B
W g ANESY, RV IHAR T 2 K, IR T BRmPIE B . SRR IS 2021 21 H 8 &= 11 H
IS LR 10°C LA N RMIGIER, B2 MR, AR EEARA.

BRI Bk R AERAT I IRE R SR, FEE T BBk e . R, K™ BN s
M. VER[S]. Wk ESAEIE G, Fram B3 WL ERE T, AT s T A 4% [E R, T E
RIS AN TR B TR A WL B X R R AR T 1], DAREAR 2515 S JRB 46 1 2F it
AR ARG, WESE M TR, R RIS, B R 3~5d JE i UK
FRRAR Tl B, XA MGG 3 H 18 HE, AimIRFE, IR, FMRER, BIKW ¥ ki
KIFATHERARTR I

BEAS (UL X R A 289, R RBI R R REIE W FE], X MEM R A e tEER, W
] 22 HELFAG I R R B st TB) A2 S, BRI R B AZ R b it Ak o A 30 4 vk et 3 a3 3 [ 7
KA B RAESBRHRIAT, FEFERZHRRAT Bmmfrix, AR T I REEDNG, Fit,
TARRR A TIRATIUABA RN RS, MR 250506, W=, Hd, RABHE PG R, W
25 3 RAXIBIR0A 2] 61.18%, LRJFIEFIAXTBIRL 89.02%, AL KA 3 J0/667m2 Jity, Wik
Kt ARAE 7 T0/66Tm2 Fid, Btk v At AR 8 J6/667m2 oAy, H 2 R B I AT R 7 7 2
BKIR, ST —Legh = KRR, &R B SIR R — Do,

i bR, — R IR, R R R R e SRR, AR R R L PR
RRIB A R A3, AEAS R SE IR el i 37 3~4 ANEARRMER ERm g, gl sk 5w th it
B 3d WEE 1 R — H SRR (ORI BRI RIE 2%~ 5%I, HR 4 A SRR A TR AE 0 S [l i, R sk sk
O] XA P AT i 25 . R AR ETHER, Ml ol B R B R . 12 HZRBE 1 H, FXRENH
T IR AR R e £ . B2, SHZHLIE (B HL. Bombl) TR, ORI 25N AE IR
TAE. IR, - rBimZinnes, Bt B 75 T 0/ 17, PRUEZETEZ N A PR HTROIR, 5
W) 2T 2 MR AN B 80 S B, SRR WO BT 3R T, ez OR, RS L mE R IR ZG ), X
T 7R PR b ERORT A 7 6 25 L X 3R FH Tl B i 0 55 3647 B BV, DARRAR T v A NG ey B Ak I k. =
RN E B AL, TSR ERR . LR X WA A EE R I FE R IRE IR, AR
&4, RIGVIEA 3~4 BHERAN G 5T LB T R —EERRBEEOR PUAERAL. #37T)
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WEARJECA 7 AN, JT IR FH Spgeia TAE, Rk Z I 2GS (R, 52 e B s Mo B

SEHR

(1] BRFEZE A, D P 6 B 1% B 2 By R X AR IR S A [T ZR AR LR 22,201 5,24(58):80-85.
[2] NY/T1089-2006,F5 A F0B3 o3 Ml 4 B AR RUFL[S].

[3] SCATEE AR, 2% N A5 I T 1S P AR DR A AR AT 5 B 4 T TR AT R R 22,2014,34(1):71 -75.
[4] P28 B E IR A R A S B A RS (7] F B iR, 2012,47(4):46 -47

[5] JEotE, A, BIRW EORR AT IR S B A BRI B RY,1997 (3):28 -29.
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Il

BR

FPESURRTER R R 2

Bl
fed R X, M 510640

W E SR Umomum tsao-ko) FEEFEEREMI TR, RARFEEY L —, BAEAPILIEGEHH, SOE7H
ME AR ZRE EEARERE: (D KREMKXHITEERE T RRI R LG MOME, THEZR & 7>
Ay TR AT RE A REA R TE . (20 SR A RALFAL I A (3) R F LR IE LR KA RE
TR (4) JEEVI X BRI A SBE . (5) AR L ZX &S in Tl FE A2

MANFEA: BUE, BRIV KFRRERESR, F0/ELESIN. FENFEIKERE YR EDE ARG Bl
MNHAEARF . LLUETIES B —{E3& 7E The Plant Cell, The Plant Journal, Journal of Experimental Botany, Pest Management
Science, Nature Communications Z5HE 20 70 A B BT R R FTIL 30 &k, HITEEAHER 131, Hf7
DB TR thah, BURITRFRE, KRS O E R AR R OCER R, BTN P R4k
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b b SRy DT et S RS T

BEN, XNESH, AL, Z2FA&, IIMEE, TR, ZEE
(% @ # A RO 2 1 AR A R T 571533)

W OB oy m Rl T, K E R, IR T R ECE NI ISR BIABUER R — PR R SR P
(Rt A, AR S B SRR AR B 20%. BT A B R ILA AR 2 E R BRI A, ATR ST R
RN AEBTHUEE RSB s BORBTIE, SRR R G DI EORIF N, WSRO EZRE AN 1, 0T B AR 2
JEFBUR, RS R IR, o TR SRR G I SRR B B s TR L RGN 1G], 1R
BT 5 A R AR IRAT U OB I R, SR TR S R L. 2, BRI ACERT B 3 bk, WHRIBET 3 B 58 B4R DR 4
Fe, SN 2 by TRUIAEGT A SRR bRE S B, WA SR R W3t AL B A L 3B B aE A IR
SO 3, KA ST 11 A, B T AR 2050 2 R S S VR 4 B, PRIIERREE A AR S A AR
A PR ORI 1 25 77 TN SABURDR B (KR, 4, RGUT AN . ALBG . WG K& M AU 2BiiA S5 5
BRBETEEMAL, ST HITFRAE 3 50 SR BHURE R S SR A PR ROR, AR DXCHET R 20 3R, KA F A%
FE 1%L, ARG B> 25% A b, SEIL 7B RS GRS REERCR, 53] 7 HT7 UM AR 15 2 A
AT, GHE T 2 RKEASGEMARIE, PAG OER BSR4 S R

KRG WIUERT: BOWHLE]; EWIBG; EYWERE; ZZEPiG

WENEA: mEX (1982.1~), 4, B TR RURE, SR T R E T, RN ESIHUEREPawe; =
FREIZRIEG 2 T, EEEE 3 W KRBTS0 5, FRECLHER 2 1F; SHRETE 4 8 Bl RlAThrE 1350 Rk
BHEERHS QR — 42 1 T CF 1 52N NBIBRE SRR, “BRAA™.  FHL 18876982531

107



2021 F4 EHGTEDIE AR FE SR CE

2021 SELERGFEWFEARLE

SR IHRERE L
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WM EE | BRI AR IR 3 T H LR AR K EHRF TR
4 ik 61040319610804003 1
HATF5 | 6217863600000239217
EIR gz Bk B AIES (FK):
B 4213 8
=42 H A7 B AL M MIEFT (FK):
£ H X X
AR | % A A
RENEHA 100 F AR
REHE | TENELEMBT LR, FE, I, FHRK, HEASFR, THESH
M, ML GENERZPIA, SRR EARREZB,
ANAFABO0 F AR )
sy, MAARMKARE KRFEHIR, WA FT, BSREBIFH®RENE
£, BEREHRBRIARRKFLT S EE, B LERAFHERRTELK,
HAL R MA R K F R L Fo R RS A T R, T ENFLFHRRERET
T BEFBIZRAHR, THE R BAHMAE 20 2R, BIFREZRE 67,

FRMBAY 3A, KAWL L 80 & H, HmMFE 6N,

HET ARR KRR B 2 T AR TR AR,
IO T EHUR 093IZA R TR T IEHA R B B AL T IEAUR AR
BRPARFR ; B EEAIENBIZRERRIRR, #HEH T LELHT Loy bk
%Ko
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SRR A 1 A ORI

RIKAE

BB MR BAUR R I — L T BABUR SRR, DUE BRI RR . BBGRAE frd BRZS. I L
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e BRI IR L R F AV e & B sl A b
s BN R

o ) A R AL TR TR T/ B ARA T L TR P, g 571339

OB AL 3 DA FEER IR H R 2 5 K AR s A ORI RL, R B IR CRIERD. iR (ETE) Mz
(Al CRARIE D B 7CH RS B A Eh SR R o THAERR 5 8 I T 0 T WAL SR B el e rh R SC e L 4z
AT, SR e ROBAR G BB AT 4 P AR PO CRE R . RERBIRAR, 25 PR AEAAR. 25 RO BB A & . S5 SRR, #
RBFETTAE 40~140d J5 SRELALZ MEMEES S TRE Y, ROk T P EERMEGKER, REMIPERK, RE
ARE LB AR K Oy, SRS A5 200 d, JETEFRRIER R M. 3 AR S FOAN R & I AR B e
SRR, RO S B fe v, ARV 5.59~7.47 mg/g, 1EJ5 140 d W& B, HUCUBRBIUR; & IR R g
RSB 25 FROBSEAS (R & B sy, R 2 BRI, AR R ] 0.29~2.16 mg/g, 1E/5 80 d N & &, A RISK B HEHRH

BRI AFIFUREAR 1A E RIS SR 1R PSR 2 A e (I ) R A AR S B AR U, R R AR S
ot JT T AL B A e SRR S (K i e SR I E 16 2%
KW B CRSERE: B AN

MR+ . SRR L. A%, AWME R AT TR Y55 T B AN % e LA g 1 1 i 3 )
HCHL, Z5R58%E [ HMER GG : KIE 7 — RIVBBE LD & SR R K7 MYB31. MYB48 #l MYB108, #f%i [
EATRZEBGE L& RIS, 45 R EE T HME Y& RIS . AT RS RES T BR A & s i1z 3
W, ARSI DR H AT O T B AR & OB AL R .
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#:F UPLC-Q-TOF-MS B AR ¥ APH- 2P B bia st
WSS

I, FREIN, TGN, SRR, BAE P, Ts

1 & E A RO A 1% A W S ik TR A R Hdso 571101
2 Rk FRFER A Rk B A M A A RS AR P wagEMN 571737
3 Ml ORI AR R P S HEaAEM 571737

B N TN Suriana maritima Linnaeus 125 FNE, A SO AR M-SR EAT 40 S B BT S AL s T 98 3
T 1 OB -DU R - AT R BB 3 (UPLC-Q-TOF-MS) $5i A, S ifg A - U4 1) 5 BN 2 B o 8 A7 3 5 1k 23 #T o
T FH R B 2 AR R, PR SR B S B 7R (BSD , 7EIE B TR R R SdE . FIH UNIFI B22E B R
Gt SEEMOSCEREE, X & EEEARIEHTIAE. SRR, WEARTHERY It SRS 45 MUEY, Kb e
620 NEEZAL A, 1| MEFRINY, 9 MRIRISRSY, 3 NENEIEMS, | DIEEERE RS, 10 MKBERG IR
B o ZMEN B RAE R B, o B 28 iy o 4L CL E . SR A DPPH VAR ABTS v iig A M-SR B it a4k
EMEEATIR . 1 AR HHRELY X DPPH 1 ABTS B HHEEBREF 1) ICso 1843731759 0.3010. 0.1946 mg/mL, X & FHidh B
11 1Cso L5371 0.2858. 0.0938 mg/mL, 45 F3 B AR -2 B AT AR SR K A A s 1

REER HE AWM UPLC-Q-TOF-MS; L5y HlH; e ibimt:

Analysis of Chemical constituents of the leaves of Suriana maritima by

UPLC-Q-TOF-MS and its anti-oxidant activity

YANG Qing'**, WANG Maoyuan'**, WANG Qinglong"*?, LI Yingying'**, YAN Xiaoxia"**, WANG Zhunian'***
1 Tropical Crops Genetic Resources Institute, Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101, China
2 Center for Identification and Evaluation of Tropical Wild Plant Gene Resource, Ministry of Agriculture and Rural Affairs, Danzhou,
Hainan 571737, China

3 Hainan Provincial Engineering Research Center for Tropical medicinal plant, Danzhou 571737, China

Abstract: In order to evaluate the medical value of Suriana maritima, the chemical constituents of the extraction from the leaves of
Suriana maritima and its anti-oxidant activity were studied in this paper. The chemical constituents of the extraction from the leaves
of Suriana maritime were analyzed by ultra-high performance liquid chromatography-quadrupole time-of-flight mass spectrometry
(UPLC/Q-TOF-MS). A total of 45 compounds were identified from the extraction of the leaves of Suriana maritime, including 21
flavonoids, 1 anthocyanin, 9 phenolic acids, 3 phenylpropanoids, 1 iridoid and 10 triterpene saponins. The anti-oxidant activities were
tested by DPPH and ABTS methods. The half elimination ratio of the extraction from the leaves of Suriana maritime against DPPH
free radicals and ABTS free radicals were 0.3010 mg/mL and 0.1946 mg/mL, respectively, while the half elimination ratio of ascorbic
acid against DPPH free radicals and ABTS free radicals were 0.2858 mg/mL and 0.0938 mg/mL. The extraction from the leaves of
Suriana maritime showed significant antioxidant activities against DPPH free radicals and ABTS free radicals.

Keywords: leaves of Suriana maritima Linnaeus; UPLC-Q-TOF-MS; chemical constituents; flavonoids; anti-oxidant activity
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gl T DA & PR BB X K BC D B 5

e, A, T owe, EEH N, & &Y, kxeg '
| HRERASmIHEE TEEBE, Adhkiy 410004
2 PARLHERFAERAAFE ISR, WhKkiy 410004

W B ERGRE S TR b, i AR XK E] % T 2T 8 R R G R, IR AR LR
RISV B R, BBV M RAE, FEATm R, SRELE RS K R AL 4 e . 45 R, R R R AT -
TR H IS R ER N A AR TR B I R R LAY B R4:5 4:5. 1:3, fRUKF. &R, LA AR5 A HLER 1)
IIMEZ 903 % 4.0 % 2.0 % 2 % 3 %. (EUGIRALEC T S50 N 4 0 & RS <K B T4 0980.344),  KI7K R IURER
W, REDEE. TRLL &R Shid e, FATRME s AR 1 XRS5 250k 7 B0 92,6 meg/gs TlAE MM b
KI5 A bR o

B BERE: RERRBpK: EREVRO: WARIEIVE: RN

HESGES Q949.748.5 XERR RS A

A Study on Optimization of Edible Betel Nut Brine Formulation using

Response Surface Methodology

LI Liangyi?, ZHOU Wenhua'?", MA Yan'? TAN Yuheng'? QIAN Xin'?, ZHANG Jia-ming'?,
1 Hunan Key Laboratory of Processed Food for Special Medical Purpose, Changsha, Hunan 410004, China
2 College of Food Science and Engineering, Central South Forestry University of Forestry and Technology, Changsha, Hunan,
410004 China

Abstract Based on a traditional preparation process, the preparation process of edible betel nut brine was optimized. Based on
single factor test results, additional water-retaining agent, thickener, and organic acid were selected as independent variables, and the
sensory score was the response value. Response surface optimization was performed to determine the optimal preparation formula of
edible betel nut brine. Results showed that the mass ratios of fatty acid sucrose esters to glyceryl monostearate, carrageenan to
sodium alginate, and lime powder to caramel were 4:5, 4:5, and 1:3, respectively. Water retention agent, edible oil, emulsifier,
additional thickener, and organic acid were 0.3%, 4.0%, 2.0%, 2%, 3%, respectively. The sensory score of the betel nut brine,
prepared based on optimal formula parameter, was 80.34 points. The brine was dark brown-black, with a glossy surface, and no
cracks; it had good palatability, firmness, unique flavor, and taste. Its free alkalinity was 92.6 mg/g, and relevant microbiological
indicators indicate that it met relevant standards.

Key words Dbetel nut; sensory evaluation; response surface methodology; single factor experiment

BEWE R EAERT 7R3 4 (No. HCBL2020YZ-001); AR E QIHTF & 5 AA 1HRI(No.2017TP1021); ¥4 & s 0 & 11 (No.

2020NK2020); 7544 G138 84 43 7 W% T (No. 2019TP2011); Kb i BHE iR (No. KC17040007).

EHERA FRIBA997—), I, WiLB 7 A BF A7 )= £ 5 2 ARl 542 B R o 38 WAE# (Corresponding author): J& S {4(ZHOU Wenhua),
E-mail: 1479674265@qq.com.

112


mailto:1479674265@qq.com%E3%80%82

2021 FFeERAEWFAREZRE

7K™ b RSP B A g B LRI I S e

Zz g2 gEE!, vg45", B, el s
1 b E & RAF 7R E e T, ] HiiT 524011
2 JTHAFAGHRFERKRFER, JEHEHT 530004

B Mo Rfom R REREE, KR EEE AN AR TR S B RGREER, B R IR O S8 E R 2
DR R AN AL AR Al B UK SR AE LIRS B2 707 WL, DA X B8 IR AT $E R 2], W AT
PO S REE, R FRARRT . PAEM AR fh, PR o AL BRI K™ il B W AV (quorum - sensing,
QS) AL LRI . QS X 7K™ i JES AR it (AR AT 2 18] QS AR LA F A S AR SRR 50S QS Hsmid, LA HT
RUKP= fh R EEECR OB FERIT KRS %

KW BUBHLEL BEARERRL K™

‘Progress on the Quorum Sensing and its Control in Fishery Product

Decay

LI Pei'?, YANG Chunliangl, ZENG Shaodongl, PAN Xiaowei,YE Jianzhi!
1.Agricultural Product Processing Research Institute,Chinese Academy of Tropical Agricultural Sciences,Zhanjiang Guangdong
524001,China
2.College of Life Science and Technology, Guangxi University,Nanning Guangxi 530004,China
Abstract: Fishery products are rich in nutrition, water, soluble protein and unsaturated fatty acid and easy to become rotten after
being fished. Fishery products become rotten, resulting in huge economic losses and serious problems in public health and safety. It is
important to study the molecular mechanism of fishery product decay, to control the decay phenomenon, and to keep the fishery
products in quality, health, and safety. The present paper reports the quorum sensing (QS) system and its control types of fishery
product decay, interaction between different putrid micoorganisms and external environment. Our aim is to provide theory for
developing new preservation technology of fishery products.

Key words: spoilage mechanism; quorum sensing; fishery product

W8 SR A D KRR WERFEE, SKER, NRAL 5SS,
ATV B (1 R AN AN S R & e e, pH B S R, Wi E 5 R AR . K SR MO — AN R
(AR, FEASE 3 FEAERINUE]: B, EALIE A K, e A K AR R Sk
F, 29 30% i 35t 2 BRI AE P04 TR T o e A 524 A= it Z0 A 2R 3 . IR 0T 6 7 SR o T A K
Pty 7 SN X3 A BN 27 2B 1 P SN O/ S ERA Y LT T

I it J5 WO R A7 5 D 1 AR SRS ( quorum sensing, QS)EL K. QS & iAW) 2 0] i A7 7E IS B

} VBT E « Al g 3800 B T 72 b o 22 4 W 5 (UK i )(GIFP20210502. GIFP20210503. GIFP2020003); F [ #uis 4% b R 232 57 3 AR,
5 B TP 4:(1630122017020).
TEFZ BN ZEE 0985 —), &, M EHF A WF A A RS R B % 4, 38 W AE # (Corresponding author): M-8 (YE Jianzhi) ,

E-mail:yejz21st@sina.com.
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AZHHLH, VAR R AR, R A ORI B 75551 (autoinducer, AD {EAES 2T, Wi
WA R AR, TR P R B B30, R R AE BRI AR AE ST o ek S o 72 e,
QS TR MR 2 B IAT . WAEMIRR IR AN B AR R e BRI ik BT
(7= E AR EERE 30 % ' 1 QS XA T B 1 PUADIIKEE, 24 AL KRB — & B,
ALE S ERZAAE E U0 LuxR. LasR. LstR S545 6, BUGHAHMN DNA ek, BET i R iR oSk K&
EUEPL DR, B AR SRR QS &G, FEAL. QS MR RN LR m DN 2, X T K
WA FAR LS L

AL EBLER KT EIR QS ARG K AFEIEAL. QS XK= & IR R IR A« AN IR I 2 7] QS
AR ELAE LRSN3R0 QS HIRZI,  LLHIDAET R OK 7™ il REESOR (B FEADT R SR R 2%

1 K= B QS RGEim3R
QS & ZAAE TR A Z H @ IR A RS . 7RI, QS MBEAMMY A TaHE Y, BT

HEAR ST, M HLEFEARRK QS R4, MRS5S/ FARMMAR, 1% QS ARG KEH A I
— e B i 2 J PR M BE2R (Acyl-homoserine lactone, AHL) 55 070 %, BHEZKHAME QS £4%. %
RYET 1970 S RILT K B PERI R RIS (Vibrio fischeri) WIAEMIR IS0, BB B IFEH 5t LT
BRI 2 QS R4, % ASEH Tuxl A TuxR P 3EH LUK A5 5 90 T AHLs 4L 787K 3
BB ME A LR (Shewanella baltica )~ ¥ A1 5 6 ( Aeromonas sobria)  9YGIRHEHE ( Pseudomonas
fluorescens) « W KN W ( Hafnia alvei) & RILZZE QS 2422, — RNk (Autoinducing
peptides, AIP)E 57> T3, BEZIRAMEE QS R4t. RS T 2008 MK I T 4 2 (03 & K IA

(Staphylococcus aureus) T2, HAZ SR di W 2H 4 BEFRGHE 2R G 9c Bl 0, HRTxHZ QS RA MW
BERERUREE, MK B A D . =2 AR S0 TS, JBRIE QS R4, XRG4 20
22 90 FER T2 A L KIAMERE PRI, Z4 KIUAETHE 500 Rl 2 KPHPERTBAvE Y, %A
GG 55 A2 W AU AR B 4%, 24 AL2 BRI B — e SR, W] S0 AS [R) e TR B AR R 2 R
EEN R Rk, T A AR R, PUSE 1 —ERIREEE AL &) (Diketopiperazines, DKPs) 1557 7/
T, BEZKHEE QS RA. ZAGRA T HEMEY T, EHE KA EFZSE LM E (Pseudomonas
aeruginosa) w5 LA (Proteus mirabilis) S5 1% (Enterobacteriaceae) %5 K1357% _FiF W A 4k
tH DKPs!™. 2018 4F, Fu 25056 k3 a0 Mk 2L AT AN [R]85 DT 34 O A5 L B 81 14 5 DM X 356 DR ORI 2 R B
DKPs QS 15 573 1 Vi 7 AE PR TE BSORH 5 WCRE R () 2%, 22 B DKPs A1 W [R] A2 T A8 AL 6 vl 57 s 751 7
EERbR, AR WERPFIRE. LEHEERES T TNEN QS &%, HERETHTFFEMQ
06 5 I T A P R P v U B AR B U 1R /5 5 (Pseudomonas Quinolone Singnal, PQS). AN A #5224 [
BAPE B P i R 25 HfE S R T (Diffusible Singnal Factor, DSF) 25P32,

2 KRB QS R AERE

[6] — U AEY AT RN AFE 2 DANE QS R48, LA AT B4 Wh- 1370 - N FE RS, i QS RGuiER
RGN N (B PAT Besa g =R iRt R

(BT H)QS F Hi(Hierarchical QS system), s f6 24> QS il H L1l T 27 ZHES, B W o 2T
U QS RGULE BB R A I AT L DR A 1 R B, 8 4% N QS RG] B R AR R R IA .
QAR SRR PR R TR . B (R 46 BR A RN IS 4E IR (Vibrio harveyi) ¥ B 540 QS R4, Mid%Ed QS RGuifE
EEARER LT, S QS RGNS HERE R, W EANIE D (R A B = RME S TR
B RIS IS BIBMEA AT . NG, £—%% QS I A< FEOHIE R, WEH QS RAXIEE
FOPEINVAEEECN

P47 QS £ %5 (Parallel QS system), i F KM TIE4EINEH, JSIEESLINE (Vibrio cholerae) H R I T
KEUAE RGC, ZARGRFANMAZMES, D058 ENZESES, WRIERAGRNER SIS
AP ZE R, T SEEAN R QS Ay 22 5 [F]— 35 1 BRI 42 o ~PATBEARIER B R G0 24 QS ~HATHES1,
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FLEE A e, AMERT DASEIURS A, 38 PR o A I S R

TR QS R4 (Competitive QS system), I8P QS 18 B AH HLAE BT 4 LU JE R 1) 4. 1% QS
RYAE T A B HUFT B (Bacillus subtilis)FIAL I EE R i (Streptococcus pyogenes) ™M, 544 QS RS HEAE
THAE PR S AR B SRS B AN F A FRME . 548 QS RGN =ME R 58 .. M5
TN B Y R G

3 QS XK= i JE AR IR TR

MR, AL H XK GBI QS HEAT T RIS, WX R I B s 1 HIR . 2018 4E, Gui 251
Nt 4°C T e ) 35 2 A 2 6 £ v (1) 47 5 14 85 U T (Specific: Spoilage Organisms, SSOs)F1H SSOs 7= E HIfE &
¥ AHLs T 7RIS, KL QS REiAI RES St JEIKIETE . Zhao WL KB, 554> F AHLs A]
et TVB-N FJE &= A2 DL A G R R IE, EBE 570 T AHL /31 QS R4S 5 R BUR e
JIiTE . Zhang ST 4°CHE A7 4% F T 2 0038 () R KZE T (Scophthalmus  maximus) 8. 5¢ A1t A (f) Ji 42
RS QS HHATHIIL, KIMAEMEAF I QS A5 545 F 1IN, WIMANE(E T 70T 5 vl 5200 K38 6 1) Jg O A,
HETTIER QS 25 K EE I . QS X 7K™ i R JE WA J F sz i) 3= 236 ot R 4% BUB B 7 W AE M . B dh i
HR. BBERER . SIVr AT A B E AT R E R, PR AR -
3.1 QS MAEYETE R HI R

Y B A ) 2 20 TR A TR I B = R AERE B B AR T I R 5 A, O 2 B QS BT, AR
VI Z B8, SHESM DNA MR, H4EBE I, MR 2R T &, giin Tk, a3
BIERT, MUK SIER, WIME RS ETS s, AME S ECE )68 WO i, i H 28 s g R e % 75
A 2 A i — KRR 2019 48, IR RIS SRGE, AR AN R SRR QS ARG R IEE EE
YER,  MICAE DB 3 A= 0 2% T FF- U, 200 i (R A B SRR VR, 38 77 A I R s 0 ) i 4 22 40 356 I e e 2B
s B P EGR A, AR RO BUER QS RGNS 5 . Davies SR B, RN LMK
TR RER, R 1 QS M Stk R R A I A R BAE . Li S0 A S 5 2 il A7 RS2 T (A 35 5%
TR AR BN (Pseudomonas fluorescens) WEFLRIN, T AR HMIAT B 1) QS RGAEAVIIERITE Bl ik
ERKEEMERH. PFREN TGS 0T AHLS &5 RETE T 2B BUR AT AV R, 7R R
RIS A B4R AHLS (C4-HSL. C6-HSL Al C10-HSL) ] $EmA i i, Hrf C6-HSL
AR R fe M 2 . RIBAET /B HRE QS /55 C4-HSL, C6-HSL, C7-HSL #
C8-HSL B iR m AR KR, Hrb C8-HSL WAV ERIRE RS, 751 261%™, 4L
VAR L A B4 T TR B B B (A eromonas spp. ) AT FERT B, S VA VIR TE B R PR B A.salmonia
W41l Hl A.salmonia W69 FEATHIFT, KN QS 155 73 B FE RIS AL A& 52 ma) < 5 B & A= W P2 Jld ) 2 2
KIZ, Hrr 50pmol C6-HSL % (it WAl VBRI, AR C4-HSL A1 C6-HSL it W69 LW
(IR, SRTT, VI C4-HSL A C6-HSL 13 W69 LM, 2019 4, T4 % %P A#L
YR IR ) BB S WO S R (deromonas spp.) QS FRAERIFFFLRIL, MBS S5 7 F C4-HSL AMHAT LA
et Aeromonas sp WX G AR AEK, & n] WE LT HAEIETY RE 1, (FAYIIETY eRe 18t s 1
51%. 2020 4E, Sun ZEPHHE L TR, R RE T LuxS/AL-2 BEAR KN 22 48 AT (e 3k AR 10 T A«
Hou 252V 55 W 4 B i 2 7 40 85 LK) 3 ki 53 e K J2 B (Hafnia alvei) Y T] 7745 54> 7 AHLs, [RIN R noh
PS50 TR IZE R AEVIE R AL S RS R RN 208 G S MR i S 1 5 Je T He B
PRI FLAE MR VR A AT TREAL, S5 IR R AR B N BE A uxRI SRR PR AN BEZM A AHLs, 141
PRADIE I R B Z AR T B AR R, R VIR O 5G] figAL fIgE. fliA. fIhD A1 flhC AR
FIEBIREE N, X5 Hou SR fudt J—20, 1508 RIS B AR L K-S % QS RS I
Ko
3.2 QS X} HuSE B EETE BRI

T it B 35 WL TR T 3 22 P R 9 B TR, T K AL i 7 B 1T T P 7K i R B B 1 O KA R R
B AR 2 K. 2 BRI, NI K B M. R ERF AU R, fRshE g
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PUZIEMCE QS AL, B HA YL SEET ) B M VO BUA IR A N R S, RS ST
AHLs 51Z B M 4hE E 8= 5 2 (8] A G VE, R IS INANIEAE 5 0 7 Fn i i B 3R s AN TR ) P AR &
R, AR I EER A 5155 4T AHLs 2%, 35 QS R . X 52t s NI 7o 48— 5,
HAR TR G 5701 AHLs 7] DU RS2 050 1= SR i B i A Al 72 42, HAS 599+ AHLs NN
SR AR E R IEA . Zhu 25505 B, P AU T IS 1 (Shewanella baltica)T] LB T 53T ASSFF 1
{554 F AHLs BIINZA0MRANE FARGH 7 B . 75 5L IS 2 AU Shs WA 34 R MR 4 = e PO,
T M A TLIGH LuxR FEPRIASFE T B Fa mdk, XF LUA ey FLIRB B AR Y LuxR 2 [RGB 2 B vk 1 2
AR AR RE IR B, A LIRTE LuxR JE R & AR o R . R, feEstR B, dinst
U5 C6-HSL {55 43 Al R B M B 90 WA 5 4> T AHLs, 393 A4 19 iy (03 14 « Ding 20 R B,
L F MR P E S T IR PERE /K S B (Aderomonas hydrophila) FIi& B Vb 8 IR # (Serratia grimesii) ] QS
A%, HHIH QS RGHIEMMANE ARG/ ih. 2020 4F, Mangoudehi 25077E Mg 7K A 24 i 1 1% 55 vh i
ANZEWFE G, HAARBN LR ahyl 1 ahyR B RIE R PR ) RIA B3 B E FRC, MR/ ABEE PERR G
3.3 QS XIFEERER 7 W HIR M

BERM D WZIET QS R4t YR BRI K, 2 RHMEMEIRERME T &/ Nr7, #
Fr S 2 Fed 10, LA ) B 2R A6 0 1 S W A RT3 B St A B SRR R P IR T BRI AR K AR A . 2005
SELE R AT B P R BB R /0 W32 B QS ARG, Li 25U a4 S0V S A A7 K SE T IR0 355 I
R — ¢ AR E O T T ATE AU UE S, ANERAE 5 707 AHLs X 2 e st f B FR R Bk R b I LA T E . X
RS2 60 Jig W B iR AT SRR B I T R I, PR INAMIRAS 5 73 7 AHLs RIS mIE 2R R~ &, Hrh C8-HSL g
Wit K, WK R AR C8-HSL AN IS MR IEARSS, 1 C6-HSL X MEELR M= R A i E P, 25220
SR ORI, P BB AT I B R SE T B B R KSR QS,  [FIIHB S % B ek
S, HIMASMNE AHLs ARG X E R Rm M W E B 2, X RFAE/KSRME QS nrist| HgdkR
17k . 2020 4F, FATEASE0E T R R BRI QS MHITEYE, KN4 R IRAME AT LU 5 B R 15 5
SFREA, CHRAHILE R A, ISINANE C4-HSL BREELZ AR RGN, X5 Ridit—
B/, BERRNTAE QS HEUIMK.
3.4 QS MGIW1TH

AN QS FAAEGIMT IR . KIGHF R . WA IKE (Klebsiella Trevisan) ¥V 17 [KT# (Salmonella)Fl 7,
BTG I (Shigella) 55 # %A 15 5701 AHLs & UL L HIX LERR 1) QS #esx it A v 456 IR H e
WAV WIS S AHLs, FEXTH 5 FLEe AR R Bt . NAZ YRR 52 1 St AT . filn, ok
B A FLIRE (Shewanella baltica) 7& JLANERT IR RSB B, X WA REr= 4555+ AHLS, {HA[i#
it LuXR 244 R GH F e 40 AR 15 540 T AHLs, 388 HAE KAMIECAE /7. 2018 48, Yu £ Jie
SE05) 03 ST 387 2 PO A BL I B B AR R . LuxR SR MRHEAT I AL, R I 2 A0 DL I 1 B A 7R ] 5 M A
YT =R HIME 5201 AHLs, MIMBGsRL AV RIS (R A L & IR EE trxB mRNA [13R1A. 46
S, T LuxR S8A8 AR 2k 25 8l 55 (3 FH AR 5515 50 AHLs RIFERT . SIEFEEY, Zhu 2500 Mgt
U (9% 2P (1845 TL IR B AN EIAT B (Acinetobacter) WHFLRIN, 1520 1 itgAy BL IR TR B8 53 W AS AT B8 =22 1Y)
=ME5 T AHLs, 7EHEEFRAE PRI, G AR S S5 70T AHLs XJ 7 B IR AR KA ek
M, GiWr AR AT B AT e T, B BRI, KIS 5 0T AHL (8iWrigin 732 i A
FCRTER B /1. Zhao S N@IL A AMSLIG, PPAG T 26 eI M B TE AN BB 19 QS 15 5 Xk & g
A PLIRE AR YR BB, FEHREITEN T & M5 i B 7 S0 2 A TO IR T R
(A L2 o 5 A B B BT PR TG40 i b3 VRS R 8k 21 1) DL IR TRTAR 4 BRI A () AR KOs B, (R 7
e B S A B H R D RIS 2 (A PLIRE A AR K > TMA RZAEYI R . %
FERR M TCA R S QS 55 4 T-846 7 M5 507 AHLs. /My 5 B R-B1EFY) AL2 f1Ff
{5501 ZHAWRWE R EP(DKPs), & P67 # nT B ik 2 1 A TG DQBR IR, 0% 20 1 i A B P B TS TP v
PEFD = A2 55 4 o
3.5 HAbMHEAEH
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TAEDIRIEAEAEAR AR o Iqbal 2R R B, 286N 26 3L B B E MR TE R AE S 2 540 1 15
BT, ) 2 T AR R P AT PR AR T B e = MR B B T 5 W 7K AR P T B U5 i, W /K AR
B AMNER AR, 5507 AHL Fl A2 KT REFIK o 209568,  Som b ava gl g e S e g a
FLIREALRIEE TR, HOF MG TE . AR R RIS BEIN, SURTEt R &0, AR TLIRE
ALIEE H A S 550 AHLs 3456 R RIEMINE Lux M QS R4, il i A AU 7= b fige Bl s
MRS 57 F AHLs, AT 5 M E VI B )9 v P AN AR DS i [ ) A B DR s e o He =
ARE S0 T AL2 254 ERIVEMIE Lux S QS ARG M iE A EMIEE . W&, EA
AR TR PR A A A A A B IR B AR K I AR IR N A 5 0 T

PRI, WAGFEVTTIRME (Salmonella Typhimurium) FVFRAZIE L2285 H  (Listeria monocytogenes)
P A= MBS Xot G 7K B B PR T ) A TR BB A i )

4 SbFREREENT QS HIFEM

QS — 5 THI 4 B S I, 55— T FLyE PR A AR e e A2 B & W IR BRI 2 o i B O JUCRE FEE FA
pH {H F A5G 50T AHLs FasE N %, HE2 FEMR M FEIK QS X & I i+ 6 /1. 2018 4F,
Li Z5URE 5t 7 R ) 2 4 AR RS 00 34 O e BB B I B A5 5 40 7 AHLs P22, &R DA SEIE
£ NaCl #KFEAT pH {EH ] 52005 54> 1 AHLs /“&: 10°Cf] AHLs /=&t 25°CR3E kD : NaCl iR EE(E
0.5%~1.0%H AHLs 17 &1k Bl f K AH s FR 1M 26 5 A FI T AHLs 707 P RF A2 AE , (A 5 2 S 80 AHLs
DTARE. RBSHFEVVRBL, B RIS pH A1 NaCl R EIRE, BEEEE &M AHLs M3 QS
REGMFRIE, FHRZEAEBARET A URREYIUA pHS.0 5k NaCl i 2K E N 20g/L i, AE 535 BRI 40 5
PR AHLs WEVE . AAVIBOE KBRS . I8 e B A A (NaCl R . iE. pHD) K&
B FR I )0 MBS WSR2 6 4 28 IR AN S L B 15 5 0 Wb BIsE MR, RIASTRL 264 T =26 1) AHLs F2A
SEWEAR, ¥IF 32h K AHLs 20 W B g K, C4-HSL. C6-HSL N H(Z 5, 4 pH=8 I}, AHLs /i
MEIRBRCK, FE(E5 N C8-HSL. C10-HSL; 4 NaCl i ¥k 0.7 %, AHLs 203 B ik BHCK,
FEAF 5N C8-HSL. C10-HSL; F|FBIE > AHLs [IRESIR/INHET . JRERE > 22 2500 > 1 41 0 > 7L > IR
W > AR R R R A A P AT USSR K S N T BE-L- s 2 R IR B (C4-HSL) e

54iEERE

Wt 5 X 7K it JE WL FE A AN TR N, 3o A P AL R B AR O ,  ORGBER N, (HK S U
PEFABURRS 2 2 AL 22 R 2%, Aok S EUB AR QS FEFIBLHIICHE 70T Ll i AN, 075
WAWTIL. RA55 715506 QS M THLE], A HEM QS 550 THI A FREREMN AR5 1k, TR QS
IMEIHLER AW FC,  SEOU Gl E SR BL S L 2, Bk IR AR B K™ il PR AT S A B VR i

FEARRMIBETT A, BATINLZIE K S BURE A 827 HL R =AY QS VR I 7 T AL 7 o
ATV SR EDGE R FEA . HARAY DR A EOR, IRABEAT K™ S B8 1 73
THUIDET, IRAERARIAE AL, R H R TR SR e B izl e b, ki, PAEM 4
RIZK i AR 55 o
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TR INA I FT 7 A R R PR

EHAE
(=dh wm iy RAEAZHHTH, = 72 661309)

W B EARNFF . . G R AR RIS A T AT X sz 45 SRR I A I A B i LU e = o
PRERUL 1 M BARNGEE WR 82 62.4 ke/667 07, AHIREWAAFHETE I 19.5 ke/667 m*, FT-1H{L Ny 7.8 ke/667
m*; WAJNFPF A ARG GRS —, R E

REEW T, FHEEE G AN

Analysis on growth characteristics of different papaya seedlings

YUE Zengfu

Yunnan Honghe Institute of Tropical Agricultural Sciences, Hekou, Yunnan 661309

Abstract: a comparative experiment was carried out on papaya seed seedlings, cutting seedlings, grafted seedlings and tissue culture
seedlings under the same cultivation conditions. The results showed that the grafted seedlings of papaya were harvested ahead of
about 1 month; The initial fruit yield of papaya grafted seedlings was 62.4 kg / 667 m0°, that of tissue culture seedlings and cutting
seedlings was 19.5 kg /667 m, and that of seed seedlings was only 7.8 kg /667 m’; The stress resistance of papaya seed seedlings,
tissue culture seedlings and grafted seedlings ranked first, Poor cuttings.
Key words: seed seedling; cutting seedling;  grafted seedling; tissue culture seedling

AN (5:44: Carica papaya), HARNEEANEHEY), —FNUZTHHKIERE . BATNE: B
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O 51 HERUEE & i B PR R A KA, ndr e, B, sl 2020 45 EA R EIAZ) N
14835 AW, FeEN16.7 WA A, HAEED 10893.7 Wi, HEM 1205.7 i, FESLBRAEF=, KA
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P4 25 7 A B A U0 R AR AL HAT, R W A AR A [F) 08 77 20 AR K HEAT 70 B 483 A9 A S 4
T, ASONBEAEAE R B, A R oLk T i R A R R B A — L BB

1 MRV
1.1 R

DA IC P TR IR T BB S AR MR A R TR M5 0. HEUEE . GG 0l A= R 71
R4 A B
1.2 R 50 H

I HI AT T 25 T 48 20T s RO R 22 0T 70 3 AR R i Y, Hi kb db 4l 22°30~23°02', K&
103°24'~104°17"c #FHE 115m, AHSERDE, MEFE, AU 5 R(%)2.8~4.5, BRILE 5.5~7, Tf%E% (ppm)
60~130, H LM (ppm)2~12, HAH (ppm) 13, BT KN ARIR A S5, 135 22.6°C, FIFER
& 1700mm LA _EP,
1.3 AR+

DUFPAS B Fib 1 55 B Ak 15-20em, 2240514 0.3 em. 1.5 cm. 0.3 cm. 0.8 cm, [A]— 7 2R EUK:

P YRR TN R (1969—), B, Wid, KR, WFAOTR: HAERKES, Email: 2678975016@qq.com
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HAE RN Excel 11, SKVFEIME, ¥R E R .
2 SR 0H
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Table 1 Effects of different papaya seedlings on Growth

W% WItE Ly . ‘
Al , , , HEH EE .
Early bud First flower Primary fruit Pk
. ..
HH Number Initial

. £y , ' Stress

Different ¥k 75 Plant ¥k 7 Plant M3 Leaf  #k 7 Plant ™3t Leaf  of fruits fruit rate )

. Leaf resistance
seedlings  height (cm) height (cm) number  height (cm) number 5 (%)
number

PEl| 41 24 43 25 63 42 22 15 53
Fh 2 41 23 43 25 67 44 22 10 53
K] 42 23 44 25 69 48 21 5 UF 2 BREHR
Ey 41 23 43 25 66 45 22 10 I
01 40 23 42 24 61 40 24 40 I
212 39 23 42 24 61 41 23 5 Iy
3 40 23 42 24 61 40 23 25 I
S35 40 23 42 24 61 40 23 25 I
51 40 23 42 24 43 25 25 80 I
1% 2 40 23 42 24 43 25 25 85 I
153 40 23 42 24 43 25 25 80 I
S35 40 23 42 24 43 25 25 80 I
1 45 26 49 27 51 28 11 30 6 BRARJE
2 44 25 48 27 51 29 10 25 8 BRARJE
3 44 25 48 27 52 29 10 20 7 BRARJE
Ty 44 25 48 . 27 51 29 10 25 — %

T MERIRAL My P FURE 0.65 kes TEHHE KM

Note: the unit of leaf number is leaf; The average single fruit weight was 0.65 kg; No disease strain was found
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Fig. 1 initial harvest yield of different papaya seedlings
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Environmental analysis of sisal industry

Wu Zhaocheng', Xie Jiging', Chen Yehai', Xu Yangyu', Yuan Zhineng', Du Yian', Wu Ruhui', Liu Weijun', Duan Menjun', Chen
Shiwei'”

1 Guangdong Agribusiness Tropical Agriculture Institute, Guangzhou 511300, Guangdong;

Abstract In recent years, China’s agricultural and rural economic development has entered a new historical stage. The basic sign is
that the relationship between supply and demand of agricultural products has undergone a fundamental change, which should be
reflected in the following two aspects: The long-term shortage has changed to oversupply; due to the increase in marketization, the
development of agriculture and rural economy has changed from being constrained by resources to being constrained by both
resources and demand. Among them, market demand is increasingly guiding and restricting agricultural development. powerful. In
the current situation where the supply of most agricultural products generally exceeds demand, sisal is one of the few agricultural
products that is in short supply. Our country’s sisal enterprises should take advantage of the better development opportunities they are
facing and are at a turning point in their destiny. Therefore, fully identifying the industrial environment for the growth of sisal
(processing) enterprises. Formulate reasonable competitive strategies for sisal (processing) enterprises and promote their growth. And
development has great practical significance.

Key words Sisal; Industrial environment analysis; Rural revitalization
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