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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 FAXBRFE 7 TRRNRERE, 14,9 MEHE, 7314 0. 0.1%. 0.2%. 0.3%. 0.4%.

SEBEARFR BN 75% 1) 20, 548 4 kT BE 5
35 min ST o TFRGEREERR S H AT 40k
0.8% MYV EFRENIZIL 15 min K, BG4 E A8 H
RBEFRFR A B KR o A6 HREALRE 1 p s g ks
F5EREFERR P, IR B S 4k
PRy, DA T e e R AR A AR FR (CKO) .

1.2.2 FARKZBRARAEAGHEREH KL 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
123 REARESHFEAZRFEAGRE
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

1.24 FAXEEKZHARNGRL RHIFK
R R 3 8 DN e e e N il |
FU FE I B K B 15 3R 36 v, DAL e s o 5 3%
PR Oy o IR (3 2) o Fp b B R 30 0, A
3., 7E 30 °C. JEIREE 1000 Ix, 12 h-d™' (RS 4%

PER SR 25 d Jm, WS 5 R T ZEAS [ BT 4 )
B IR A B IR R T9 e SR PRGBS O, O3t
SIS Y AR R 56 2R K
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el R £ L a T Rl ek e e N B
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R 30, A 3 (K 2). £ 30 C. O
1000 Ix, 12 h-d™" BYREST S5 T 4555 30 d J5, WS
5 A B R AN [) S5 g 43 B30 9 i v B 5 3R R T
SRR A G B0, T IR A T Y AR R A
R,
1.3 REH\|HITH M 5% LA
Excel2021 AT AL B, ff F SPSS Statistics
26 507 225001 -
BRI YR (%) = (T Y/ BFIED x 1005
RMESG I FREK = 408 2F 40 R 2F O b 5

HEARR (%) = (AEMREEUEFEC) x 100,

2 HRESH

21 BEFEEXNEREEIRE ERFRIELDRn
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 BTG, AN I BR ) 1 5 0, 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
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PO TR E 2% IR R Y R S DL, TR 2% 18
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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 WRAMNARFEFTEROGYH  HIEIHS
WABE KSR KRG 25 d Jm, 5 b T 77 i 2 A 2R
SYECI G IN, 35 35 575 YRR, IR AN
A ART A TR 350 (%) A PR 35 375 YL R 100%, S s
R R 19 A A 3EURR il o A K 855 % R Ak 3
WA 25 5 2, SR WA TR 00 A S o T A Ak R A1
TR B KBS (R SR TG YR . AR I T

1) o e 3 5 S T R AR 1 B SR A A R
ZH R ARG Z TORE N B RSOR, 7 5 ek
ORI A 50 R 4 B0CR 0.08% ~ 0.17% B, Hoym e
BN 6.3% ~ 17.04%, 15 Y38 W 2Z AR T Ho At 410 B8 55
45 BT it A AR B, e 0.14% 1 0.17% 5 WE Wk
WA (7% 15 5 5505 Y 2853 51 R 7.04% i 6.3%, b3
T Al A A Hb B 5 T S B K 5 )
IR R I T YL 7.04% ERELE R (£ 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 WEHFAHAREEGH R BRI
) 2 — i () A, 3 A A 2 2 o Al
B8 7 VEARAR AR DB AR B A T I a4 AL
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,
L IR B 750) A A [ B 3-8 ) P e 1 7 22 2
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

P RIS 5 R ECH B, i85 271, kR 0.11%
F10.14%, 43585 2.67 1 2.65.

223 WEMNPRARLFTEHEEMEANGEEY
A S BRI [ Sr B BT RE AN ]
R M RS R 5 Yok, [R]Ish G AE RS S A AN
IR EE M Ve o ZZ5 550 HT, S nae it dp 2%
REAG T TR e e A8 /K 5 1 5 35 ik 75 e R, T 6
RS 58 T B S (R P TV, A S e bl - (183
AR, 0.14% F10.17% ARG 5 YR 3%
G T A AR, FRE RIS 58 2R 5000 B P HAEH
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231 WEANPIERAFTEAYH  H I
AR R SR I K B 30 d 5, 5 R B 7 4% 4k 7 ]
Wi 5 00 BT 591 5 A A T, 75 Y R A T IR
T AS TR TR 570 (4355 37 305 YR R 100%, 5 88 Hm
B B A A B R A AR K X B A B,
PIAFAE B 22 5, AR WA TR 70 5 A 0 aT AT SRR A
FFRC AR K B R 32 3 15 Je R FE A 5]

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 WEHAMHRERGY A KRR
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
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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
TR AR A AR R 22 AN B 2, AR, 2
B R REBREN . 22 OB TOAs I e 5 R il AR
HRIK B b 35 TF AR AR K R IR, 2R 8%,
1M 0.08%., 0.11%F1 0.14% S5+ MR b BEAR KR 8
A AR R T ik A AR K B X R A R A AR R
(93.92%)HH L, ZM T E2E R 0.11% SHEmEm
i Ak B 08 A AR R i g, 3R 94.44%, HLR R 0.08%
F10.14% S5 BEMR IR R b R 1), 43 313K E] 91.07% Fl
90.03%(5% 5) .
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o AT 5 B AN [R] BT A BRI REAS
(7] i o2 U 55 5 R U o8, [ e o) A AR 2B AR
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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
i 4% 32 B F 40 3, 0.11%. 0.14% Fi1 0.17% HY
BR IR IS YR i T A AL B, 0.11% AR RRAE
MR T I A E AR KBS X R

3 i #

AR TR EE 2R RERM. £
JC B RN S WO WA BRI S 0 R o S I AR R
225N CgHoCINGO,S,, JE—Ff) TEA G, X
DL . LA L B A HAT R 9 A 2% R il
FH o BRAE R S5OV 5 2 1Y S 1 e Ok ) % 1 7 2
JAE 2 B (Botryosphaeria dothidea) . 7] 7] B (% —{fd
& (Lasiodiplodia) . /)N 5¢ 12 #0 B (neofusicoccum
parvum) ¥ BABAF I EIE R o ) iS00 B
5% 2% W1 S W At b ) TP 28 i, AN ) T Il A ) R
&R, B AXTHEY R . ARSI R, 7
WE A BRI 275 B8R e B, i Sk 2 R AT e 28, T %)
B TE ZRBORAE AR FE 0 52 M AN I 2, X 3R B AE 451
155 Y 14 [R] Fsf X6 H R 2 5 1 3 B R R AR AR R 5
Mol 471

175 Yl SN 5l F2 B0 75 S8 R R E T X
KIEP R EESE R, H—2EE X (Ipomoea
batatas) . Ml B (Nicotiana tabacum L.)F1 ) 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
FH, 3800 T R RAS o R 2055502 5 () (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) 2035 WAE 55 v, WS i S W3 e bk i)
50 mg L Tk REHrh, A RcasE il s 5 BL YL TE HLAE
PG R, ASH IR A5 A A B, S5 1 I o I R
i A7 308 T TR B 5 3 i e T 1) (] 1, 3 5 AR
BGXIE CK 23R 3%

B B A AR A v AR 5 SRR R FH Y
BINER . ARMFIRGT T A [0 R A [7] 5 £ 53 4%
X BT8R AR K5 B 52 M, A5 1) G T 4100 8 711
JoT i G BN G e SR A AR 1 e . A5 SRR,
VST S O AL AR 8 25 A T B 3R A T e R, O
BAE—E B 8O N AR, Hr, 0.11%
F14) S A R ] A2 2R S 7S ) e A P4 TR ROCR A AR AR
PR, Hos Yo SRR AR 32 5 F A MK 3%
XTHR, 22 5 03, HE A L

S IR WA AR ) 47 Ay — A A8 A R A TR
FRa K B ] b R 1 A S gL v 0, FE
) E 2R AV A R AR P B 174 155 0
T, 3K — R AR A T 5 A bk R A 7R
AR B g R AN, o ok HAAE ) 20 35 rh D TR
FIAE AR AR T 2% 38 S R AR
TR RN, AT DA Sk 3 2 e 2H B AR ) 1 A 7 AL
TR A5 AT % 7 TEAR R 5 BE I bk
XTH R IG A KR B RIS R, DL G
PRRITEAS R RS rh A2 v . A9 NG
ao el ] S A R A1 ) 0 AR T L
TEFF TR RS v (8 15 L 32, (] It AN 52 1 A AR 11
K5 R BORAEAR R . X — 5 R sk 8
TR R — DT AL ARAE T R SR SR

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%.
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