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Tab. 1 Types and specifications of bacteriostatic agents
ZFR B 5350 % prulpis AR
Designation Content/% Reagent type Producers
w3z 65 AR AREET IS A YR A PR A
Diclofenac zinc Wettable powder Dongguan Ruide Feng Biotechnology Co.,Ltd.
ZHA 50 CIRTZE el IRAYFHEA R AW
Carbendazim Wettable powder Sunon Biotechnology Co.,Ltd.
AR 99 Ji2h I RS e R A
Sodium hypochlorite Pharmacist Guangdong Wenglong Chemical Reagent Co.,Ltd.
Z il 9 Jii2h JIMET AR R
Polyol Pharmacist Guangzhou Baiyu Biotechnology Co.,Ltd.
e N 9 J2h R AP FHARAT R A 7
Isothiazolinone Pharmacist Beijing Sampo Biochemical Technology Co.,Ltd.
1.2 RWH*E PR AR M B2 A 40 TR TR B 2 20 o B M TR R A
1.2 FHAKEMFE ETHERGOEME, 14,9 ML, 7315 0, 0.1%, 0.2%. 0.3%. 0.4%,

SE MW TR BUH T5% B 2T, T8 AT IR
35 min ST o TFRGEREERR S H AT 40k
0.8% MYV EFRENIZIL 15 min K, BG4 E A8 H
KRG FEFR S KB . 6 H R B A8 5 1
F5EREFERR P, IR B S 4k
PR, LA s e K AR A BEAREE (CK) o

122 FRXKEBERAGHRZDGRE AR
T R0 R AR TR R R 2 W AL R K R Y
TEOLT, K BC B A 1 B IR 3L B ARG SR, A%

0.5%. 0.6%. 0.7% 1 0.8%(V/V), B MbFR 30 -5
FRIL, 3 ANERE . BRAEZSSTREE 3 ~5h, ##H7H
M5, 25 d oSG TR LTS YU o, 1l sis e
1.2.3 REARESBIFEAZRFAGERE AW
R 700 I 3 50RO e b K — 5 R A B
5 R BRI 1000 mL A4 T a5
K8 1 7 B A s e A AR K 8 1 7 3 v T o AR
e 2 vy 2 A B TR R B R A, o,
FIPEIC%) =mygeig migsy < 100
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Tab. 2 Different treatment concentrations of 5 bacteriostatic agents

A3 U %
Ab B Treatment mass concentration/%

Treatment 1 2 3 4 5 6
7 £
N 0 0.16 0.18 0.20 0.22 0.24
Diclofenac zinc
ZHR . 0 0.15 0.20 0.25 0.30 0.35
Carbendazim
US4
Sodium hypochlorite 0 0.01 0.02 0.03 0.04 0.05
P
ol 0 0.12 0.18 0.24 0.30 0.36
Polyol

1 i
E%hiﬂﬁﬁﬂ 0 0.05 0.08 0.11 0.14 0.17
Isothiazolinone
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By R, W 385 58 1 0 S0l B o S TR0
FI FE I B K 5 15 7R 38, DAL S o 1 97
RO X IR (3 2) . AEALFEEFP 30 i, A
3., 7E 30 °C. JEIREE 1000 Ix, 12 h-d™' (RS 4%

PER 537 25 d Ji, WL 5 Fham i 70 26 A ) i 43
B IR b 15 3R 3 Y S R R AR I O, I
GRET = SEPE VY7 S Y
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R R B S DTN s e e NG
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1000 Ix, 12 h-d ™" BYBUR 26 4557 30 d J5, Wige
5 B B RAS () J5 gk 008 3R A vp B B SR R T
SRR AR O, IS 3R 305 YL R M R A=
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Excel2021 ¥4t 7 S AL B, {8 ] SPSS Statistics
26 AT =500

LI YR (%) = (T5 YA SR % 100;

FEPRHGTH B = B 2R 2R JOiR 5

R (%) = (EREEAZEMEIE) x 100,

2 HRE5HH

21 BEFEENBAFEIRRE AR sm
ANTRIFP AN o e A B B 7, 25 d e A A B
HARTE TR TE UL 30 5 YR B2 PV B 77 o 1t 404K
{4 T v T2 A5 BRARG, AN I B8 3 (5 0 R, 25 d
JEEFRHE 100% 155 208 R R SCRA AR
BE L RGATREN . 22 USRI . S5 e B
FAMEERCRAE TR EE . ZH R | IRER LT
P, IFAE 0.5%FP K 05 e R HI7E 0%, MR G IR
B AR AR T S E MR AR, 7E 0.6% Fif V5 e
FEHIAE 0% 53R BEZ N A SRS BT, X il s
FRELYLTR A R - B T T R, S H R
IKEEAM B AT e BE 2 T 3EhE . b — 2 A6
PO TR E 2% IR R Y R S DL, TR 2% 18
HRE AR R
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Tab. 3 Contamination rate of treatments with different types of antibacterial agents

EEERIVUIES
B R % Types of bacteriostatic agents
Concentration/% AR ZHR YR RN E S E ML BA R
Diclofenac zinc Carbendazim Sodium hypochlorite Polyol Isothiazolinone

0% 97.95+2.05° 96.88+3.12° 98.11+1.89° 94.89+5.11° 95.67+4.33°
0.1% 33.33+3.33° 34.44+3.44° 21.11£1.11° 25.56+2.06° 16.67+£2.12°
0.2% 26.67+3.21¢ 28.89+3.26¢ 17.78+2.11° 24.44+3.21° 13.33+1.22°
0.3% 18.89+2.11¢ 23.33+£2.33¢ 13.33+0.66° 16.67+1.04° 8.89+1.23¢
0.4% 13.33+£0.33¢ 18.89+0.89° 10+0.44¢ 12.2241.22¢ 4.44+0.44°
0.5% 6.67+0.20" 13.33+1.02f 4.44+0.33" 6.67+0.27° 0
0.6% 0¢ 10+1.45° 0® 0 0
0.7% 08 5.56+0.21# 0® 0 0
0.8% 0¢ o 0¢ 0 0
FlH 956.87 613.36 1 148.29%* 657.04 1257.88%*

L ¥R IR N BRI B P b RIS R AN RNG FRE s 25 5 .35 (P<0.05), Rl

Note: **indicates that the factor reaches a significant level; different lowercase letters in the same column indicate significant

differences (P<0.05), similarly hereinafter.
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221 WAMNAEBREFRGYH  HHEITFERA
WEBEREFRK G 25 d Je, 5 R TR R i A P
ORRCR BN, B RIS YR B AR . TN TS
AR ART 00 BRI 4 Ak BRI 37 5 e 100%, S HS A
0GR 7R B P A Ak ER R X SR K 8 X R Ak B
YAFAE 25 57 .35, W TR 7R A A T A 28R A
T IS FE K B i B R G e R . 7R BElm T 77

{14 5 B 50 S W WA A 1 B A SR A R A
ZHR | WAL BN Z 0B I R RCR, 76 5 gk
WK ] ) A 00T 20 B8 0.08% ~ 0.17% I, Hoy5 e
BN 6.3% ~ 17.04%, 15 G2 b 2% T H A 300 741 741
P45 JoT et A AR B, FLrf 0.14% F1 0.17% S ek
W 11 355 35 05 Y 0l 7.04% F 6.3%,
T HA A B A B B . 5 il X il K 5 %o
TRAY B RIS YL 7.04% LR EER (K 4).
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Tab. 4 Bacteriostatic effects of bacteriostatic agents in open enrichment hydroponics of sugarcane

eIl R B 03 AU %% 15 YL /% e
Bacteriostatic agent Concentration/% Contamination rate/% Multiplication factor
i B K 5 X B TE] ‘
Zﬁfﬂi?ﬁeﬁti&ﬁlydﬁiif ;I(fr)ltrol 0 7.0420.64 2.7220.01°
0 100° 0
0.16 29.6+0.69" 2.19+£0.01°
0.18 27.7+1.1° 2.16+0.01<
R #FFEDiclofenac zinc 0.2 25.5%1.1% 2.1340.02¢
0.22 23.3+1.1¢ 2.02+0.02¢
0.24 21.1£1.1¢ 1.98+0.01%
0 100° 0°
0.15 28.43+0.64° 2.36+0.04"
0.2 26.97+0.64° 2.26+0.01°
Z T# 7 Carbendazim 0.25 24.77£0.64% 2.16+0.04
0.3 22.93+0.64¢ 2.1+0.02¢
0.35 21.1£1.1« 2.02+0.06¢
0 100° 0°
0.01 21.1£1.1« 2.51+0.02
0.02 22.60+5.57¢ 2.48+0.04°
WA RN Sodium hypochlorite 0.03 18.07+0.64° 2.4140.02°
0.04 16.23+0.64% 2.35+0.02"
0.05 13.67+1.68° 2.24+0.08°
0 100° 0°
0.12 24.03+0.64% 2.42+0.02°
0.18 21.47+0.64¢ 2.36+0.03"
Z JLlEPolyol 0.24 20.73+0.64 2.29+0.02"
0.30 19.60+0.69¢ 2.15+0.13%
0.36 17.7+1.1¢ 2.12+0.10%
0 100° 0
0.05 17.04+0.64° 2.59+0.01%
0.08 14.81+0.65% 2.63+0.01%
SEIBEM B [sothiazolinone 0.11 11.85£0.69° 2.67+0.01%
0.14 7.04+0.641 2.71£0.01°
0.17 6.30+0.64" 2.65+0.01%
FlH 477.064%* 440.781%*

222 WEAMNAHMBEEGYrRn WA
B A — () A, 3 o A A 2 2 o i Al B¢
A 7 VEARAT AR DB AR B A T IR AR 4 A B
A INE. H el S g A ks 25 d
J&, ROREE . ZWR . BRI Z I0RE 4 Pl
791 A2 BB 3 S ) T AFLPR I BE R EOE BT REAIR,
IR —40 B 750) A A [ o o 53 250 ) P o 2 7 2 5
IR 25 S, A [ Bt 50 1% S W WA B ] A 3
PRV AR 338 A 2R 2505 T s e i K 8 o) R P R AR 3
FHAREL2.72, TR EZES o 0.14% S BEMEIRER b 2

MBS 5 R B B, iR 3 271, HOR R 0.11%
1 0.14%, 535185 2.67 F1 2.65.

223 WEHMNARFEFTEEEREEGZEY
A S BRI ER RS R B BT RE AN ]
TR Ml B AT R R T o, [ I AR R B BB AT A
[FIAREE AN RIVE o 2828540 HTT, S ekt b =
R AT e T e e A /K 5 1 5 7 0 e 2%, T %
FE ARG 58 TG S A HH , 7 S e o ] 4
TR E, 0.14% F100.17% ARG IR EI5 Ye ik g 2%
T HAAL B, HAFRIG 5E R 500 W& M e
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231 WRAAMEFRAFTEAGYR TR
AR IR B K EE 30 d J5, 5 Fh AR ) 2% Ak 34 ]
W 410 B R S R T e 95 S R B MR
AN B R A SR 2R 15 TR N 100%, SE0
VBRG] 4 TR AR R A TR AR AR K B S A
PAFAE 25 25 S, S WV TR AR B 45 0 AT A R A
T AR MUK B R R B R To Je R o FEHECH 57

B o A A, S ES R 5 1R 2R . Z AR L IR
AR, ZICBEAE M L, V5 YR B RAG. E5
WE A AR ] %) A 2550 1 850 0.08% ~ 0.17% I, 1%
FLIETGYL RN 4.81% ~ 12.96%, 15 YL i A% T H:
b A5 100 TR R Y A5 T A A Hab B . TR 0.11%.
0.14% 1 0.17% S W e BRI 14 15 37 75 Y 43 531)
M 6.58%. 5.54% Fl 4.81%, AL T HAth & it &=
B BRI G A AR K B X BRAL B (R 5) o

x5 MEFEEHEAMKERKEFHEARR

Tab. 5 The application effect of bacteriostatic agents in sugarcane open rooting hydroponics

el Nzl B BT % Y% AR Y%
Antibacterial agent Antibacterial concentration/% Contamination rate/% Rooting rate/%
T 0 7.04+0.64" 93.92+0.06°
0 100* 0°
0.16 27.41+0.64° 63.3+0.05¢
0.18 26.30+0.64° 64.93+0.05%
R #F FiDiclofenac zinc 0.20 25.1940.65™ 66.24+0.01%
0.22 22.92+0.61 65.16+0.05%
0.24 21.8540.64% 63.53+0.05%
0 100* 0°
0.15 26.3+0.64° 68.14+0.03¢
0.20 25.19+0.65" 69.12+0.03¢
Z B R Carbendazim 0.25 24.81+0.65° 70.5120.06°
0.3 21.85+0.64 69.53+0.04¢
0.35 20.74+0.64¢ 68.23+0.02¢
0 100° 0°
0.01 18.52+0.64¢ 81.32+0.17"
0.02 16.30+0.64% 82.65+0.05°
AR M Sodium hypochlorite 0.03 14.07+0.64° 83.23+0.02"
0.04 12.5940.64 82.06+0.03°
0.05 10.3740.64° 81.56+0.01%
0 100* 0°
0.12 21.85+0.64 75.55+0.06%
0.18 19.63+0.64¢ 76.91+0.07¢
ZJtREPolyol 0.24 18.52+0.64¢ 78.27+0.03¢
0.30 17.41£0.64% 76.98+0.01°¢
0.36 16.30+£0.64% 75.66+0.03
0 100° 0°
0.05 12.96+0.64°f 88.78+0.01°
0.08 9.85+0.64 91.07+0.02®
S  [sothiazolinone 0.11 6.58+0.64% 94.4440.03"
0.14 5.54+0.64%" 90.03+0.02®
0.17 4.81+0.65" 88.87+0.02°
FlH 2245, 125%* 046.217%%*

232 WEAHRERGY A ERRRME
R AR AR LAY 1 A F B AR, R T —
EFRMF T YR AL TR . H AR iGUAE

M FRIE K 30 d J5, FARRSE. ZHR . AR
B 22 TC TS S R A AR 5 400 T 7 A B
SRR SN, A AR R AR B B e T R s A
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A F, T fi S R AR R SR, B 7)o 2 43 B0
A S REMAAR R AR R AR o [R)— BB 1 9 A [R] o
WO AR R 2 AR E, MK, £
B R REBREN . 22 OB TOAs I e 5 R il AR
R 7K B Ak B 5 Tl AR AR K B X IR, 22 57 W 3
1M 0.08%., 0.11%F1 0.14% S5+ 5 MR b BEAR KR A0
Az MR 5 il 3 A AR KRR X R A A RR A AR R
(93.92%)FHLL, ZM oW 2R 0.11% SHEmEm
i) Ak ) A AR R i, TR 94.44%, HOR K 0.08%
F10.14% S5 BEMROAKER b R 1), 43 13K E] 91.07% Fl
90.03% (% 5) .
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o AT S B AN [R] BT i E O BRI REAS
(v it o2 U 5% 5 R 15 o8, [ B o) A AR 2B AR A
AARFRREAIHIER . ZLEE 51T, 5 BEmkk
Pl AT S 2 R R Tk A AR K 3 R B Ay 7
R TR AR A AR TG B b ()40 S, 7 S Mg nefs ok
fili 4% 32 T i 20 b, 0.11%. 0.14% F1 0.17% Ay
BRI I Y i T LA AR B, 0.11% RO RRAE
MR T I A E AR KBS X R

3 i #

AR TREE, ZWA . IKAR. 2
TG T T S5 1 A OB ) 5 00 R o S R A R
25 CgHoCIN,O,S,, S&—F ) BN B, X5
DL . LA L B A HAT R 9 A 2% KR il 1
FH o WRAE PR 5 OV T 97 3 T e 1 nAl bl ) T 7 ) 26
JAE 2 T (Botryosphaeria dothidea) . 7] 7] B {8 . {fd
& (Lasiodiplodia) . /)N 5¢ 12 #0 B (neofusicoccum
parvum) Y LA BN IAE o 5 ) R SR BF
5% 2% W] S W A8 B ) TP SR o26 fi, AS 5 T 1l A ) R
&, BRI AR EETE . AR SRR, 7
WE WA B PR 2715 B8R R 0, i Sk 2 R AT e 28, T X
B TE ZRBORE AR ZE 0 52 ) AN I 2, 3 3R B AE 45 1
155 Y (04[] Fsf X6 H R 2 15 1 A BRSO R AE AR 3R 5
M4/ 1

175 Yl SN 5l F2 B0 75 S8 R R E T X
KIEP R EESE R, A —2EE X (Ipomoea
batatas) . M B (Nicotiana tabacum L.)F1 3 7 I+
(Arabidopsis thaliana(L.)Heynh.)3 Fl 20 55 #4 8
it ge, FIH 2 AR, Bol & 25 mgL!
BR300 mg L RS A ETE 10 1R

B W R K BE 5L, JF A SME A A K 35 ZE TR
100 mg-L™" 2 R 25 100 mg L UL EE S
AR 1 HESWH TR, B EREI5
e U o T v B HLAR 3 BRI R A
B TR AR . 219552 X ) (Nitraria
tangutorum Bobrov) JT i U B W58 A 15 ~
20 mg- L™ Y¢S TR B4 AT AR Sy IF ik X 4 B 00 )
7 2 A5 USLLE XY 4K B2 A B8 (Dendrobium officinale
Kimura & Migo) 20 15 W55 v, WS i S5 W2 e bk i)
50 mg L' TR HE A, AR s R L I B
PERATE R, AR A5 R A B, S5 1 R o I R
i A7 808 T TRE K B 5 R i Y T 1Y (] 1, 3 5 AR
BGXRE CK 253 A 3%

A5 T AR AR R A R O 5 SRR R FH Y
BHER . ARMFIRGT T A [0 B A [ 5 1 53 4%
X B T AR AR KBS B 52 M, 45 J31) G 1 410 B8 771
Jo it o3 O T GL SN AR AR R Ay 5E ) . 25 IR R,
VAN TN S W AL AR 8 5 AT 1 B 3R e T e, O
HAE—E B 8O N s AR, Hirp, 0.11%
F14) S A R A2 FER ¥ 73S ) e A2 P 911 T 00 R R 2B AR
PR, Hos Y SR AR 32 5 Pl A MK 3%
XTI, 225N 0, HE R L

S I WA AR ] 75 Ay — A A8 T R R A TR
TR K B b R 1 H A S G v 0, FE
iP5 N | S R VST T R OR R
T, 3K — R AR H T S5 A bk R 7 Tk
SRS 8 R P EL, ok H A A 4 20 15 v I
FI AR AR T 2% 38 I R AR
B RE R AN, T LA I 2 4t v A B AT ) 1 A 7 AR
FMPTRE . A 5 MBS I IZ T TR AR 2R S G WA D ]
XTH R BG W A KR B R SZ R, DL R G A
PR AEAS [RI A A o 20 v ) 33 1 . ARBIF 98 AN GE
o fuf7 P S5 e AR ] 00 7 1) S S RIS T R 2
TEFF T RS v (8 15 L 232, (] It AN 52 1 A AR 1Y
W5 R BOAEAR R, X — 45 R K 8
TR R W20 g A A PR AL T RS Bt

4% #

AHITSE R G H BT K B T JR 400 T 70 B4 7
AR, A 5 Pl i 70 A i e 1, 2521 4
TR R S E R AR Y 5 5 O e A . IXANEERAN
DN 1 Hopl 15 H T A OK Sk o b g =S
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Screening of bacteriostatic agents for sugarcane open hydroponics

YANG Yuli"”, WU Yuanli’, ZAN Limei*, CHEN Yimeng*’, YANG Benpeng”
(1. School of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan 570228, China; 2. Institute of Tropical Science and Biotechnology,
Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101, China; 3. School of Plant Science and Technology, Huazhong Agricultural
University, Wuhan, Hubei 430070, China)

Abstract: In order to screen out bacteriostatic agents and their concentrations suitable for sugarcane open
hydroponics, virus-free healthy seedlings of sugarcane cultivar Zhongtang No. 1 were treated with
bacteriostatic agents including Diclofenac zinc, carbendazim, sodium hypochlorite, polyols and isothiazolinone
at different concentrations and cultured in open hydroponics to observe their contamination rate, proliferation
coefficient and rooting rate. The results showed that treatment with 0.14% isothiazolinone had the best effect
on proliferation in open hydroponics of sugarcane, with a medium contamination rate of 7.04% and a plant
proliferation coefficient of 2.71, whereas the treatment with 0.11% isothiazolinone had maximum effect on
rooting in open hydroponics, with the medium contamination rate of 6.58%, and the rooting rate of 94.44%.

Keywords: sugarcane; open hydroponics; rapid propagation; bacteriostatic agents

(REHE:WHER)


https://doi.org/10.13656/j.cnki.gxkx.20220919.001
https://doi.org/10.36961/si24061
https://doi.org/10.19415/j.cnki.1673-890x.2021.27.021
https://doi.org/10.19415/j.cnki.1673-890x.2021.27.021
https://doi.org/10.16693/j.cnki.1671-9646(X).2020.06.052
https://doi.org/10.3969/j.issn.1673-0658.2015.02.008
https://doi.org/10.3389/fpls.2023.1159588
https://doi.org/10.3389/fpls.2023.1159588
https://doi.org/10.3389/fpls.2023.1159588
https://doi.org/10.1007/s12355-019-00758-1
https://doi.org/10.3969/j.issn.1000-2561.2006.04.016
https://doi.org/10.13718/j.cnki.zwyx.2022.02.003
https://doi.org/10.3969/j.issn.1004-1656.2011.10.002
https://doi.org/10.11924/j.issn.1000-6850.casb2020-0093
https://doi.org/10.11829/j.issn.1001-0629.2021-0094
https://doi.org/10.3321/j.issn:0577-7518.2004.01.019

	1 材料与方法
	1.1 试验材料
	1.2 试验方法
	1.2.1 开放式接种方法
	1.2.2 开放式水培培养基的自然落菌试验
	1.2.3 不同质量分数抑菌剂培养基的配置
	1.2.4 开放式增殖水培抑菌剂的筛选
	1.2.5 开放式生根水培抑菌剂的筛选

	1.3 试验数据统计分析

	2 结果与分析
	2.1 培养基室内自然落菌试验
	2.2 甘蔗开放式增殖水培最佳抑菌剂质量分数
	2.2.1 抑菌剂对培养基污染的影响
	2.2.2 抑菌剂对植株增殖的影响
	2.2.3 抑菌剂对培养基污染与植株增殖的综合影响

	2.3 甘蔗开放式生根水培最佳抑菌剂质量分数
	2.3.1 抑菌剂对培养基污染的影响
	2.3.2 抑菌剂对植株生根的影响
	2.3.3 抑菌剂对培养基污染与植株生根的综合影响


	3 讨　论
	4 结　论
	参考文献

