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Abstract: Taking melon ‘Mibao’ as experimental material, this paper studied the effect of spraying

Zenggualing with different times on the differentiation of melon female flower buds, fruit position, increasing both

production and benefit. The results showed that the length of internode became obviously shorter, number of side

branches was reduced, and the used labor reduced 120 days per hectare, female flowers occurred continuously

on side branches, and fruit development period shortened 3 days after using Zenggualing. The yield of melon

increased by 11.4% and 19.2%, respectively than the control, after spraying Zenggualing one and two times.

The benefit increased 53 304.15 yuan and 71 592.00 yuan per hectare, respectively. Therefore, reasonable use

of Zenggualing can effectively inhibit the vegetative growth, and promote reproductive growth, thus enabling to

satisfy the production needs for increasing production and benefit, and simplification of cultivation procedure.
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W PEgeit, R 90% By AR R Rt
B EIE A, REAH 80% K HHFURKE, H
PGz i o1, B AR R RE RO AT 5T BA AR
R S RIS (BRfhal 45, 2013), fh @iz
T4 B2 H AT E 2 ] B o &3m0 it (4
efi 2%, 2011), HrpRHLEEACR RAE ( PR
Jik 55, 2014), HMRGEHCEIRAZ, KBEET
2005 4F . K JEHEZK T 2015 4FA AL 1 TR
S5 (Banks, 2002; Qiao et al., 2011), HAEjX TR
P REAREEFIC M A 1, 3- &
N (Wang et al., 2006; Qiao et al., 2010), & fk
T (Covarelli et al., 2010 ), FIKERE ( Backer et al.,
1998 ), A AL45 (Shietal., 2009). Ja F i AR EE
( Giannakou & Karpouzas, 2003 ) S H: IR B i H,
B HAERE B 2 7 T BeA WA IR

NI, ARG e 1R T AR L TS
RS 1, 3— AU . PP RE T ARURT R 7 A
AR TR, HAR DL 250 L h Ak )
W IPEFHRCR , LU AN ) S22 e S T T Ak s
EBIA A A T R TR ARE ) PR HE RS AR AR

1 ME5TTE

N T3 R 9 10 e T T B B 2% 57) b # T
2016 47 7 J1 A v B ARl BE 27 B g 2 48 ' 5 BT B
BERE AT, BT AR ] B A ARSI 7 S
K= NPT,

1.1 KIEHtR

L1 AR AEERR R P TR 22900 [ R 2
FIsE T AR (ASFT 201 SEEG 2 4 CUKAEIRAT ).
PERIL O A VAR, LRI YR A
FRARISEAE, K258 42% @A mok A (LT
WA ZGA T );92% 1, 3- 4Nk (1,3-D)
J5 25 ( g Rn T AR A A BR A ); 98%
FRBEORIR (gl Atk TA PR R ); 98% —H
F 8 (DMDS) Jizy (Jbntgbeih Rl & AR
INE]); 99.5% WIEBURZ) (B Rb =R ARG RA
A ); A (CAKA, E=19.5%) Pk (-
A SR E R A B AT ); 40% W (dtaT
HAGE FAEYRHEARAF ).

112 BXeEAA DR EEAESE (PDA) B
SRk, AR 200 o, HAIHE 20 g, TS 20 ¢, 7%

7K 1000 mL; S E# AN (PD) ik &
200 g, WIAWE 20 g, ZEWE/K 1000 mL; 2
WIS RER IR . D485 200 g, CuSO, + 5H,0
0.5 g, MgSO, - 7TH,0 0.6 ¢, KH,PO, 0.1 g, & 7%
AL AR (75%) 3¢, BLBREER % 0.75 g, 95%
WK 10 mL, 3B 20 g, 7& 1 /K 1 000 mL, pH
{H 5.8,
1.2 KA *
121 RIHAE T EFRmF  RIOHIIH
76 PDA B 553k B R 6~7 d o, BUEDECA PD
WARSE AL B TR N R, Rl 28 C
2001 - min”', FiFES~6d, WEMTFEIFR.
122 AREF REHEIITEAETERRS LR
RERETHE 123 (Vem) MHBREA ), Bl
(R I I T PR B 1.63 x 10°cfu » g7
123 ZAMNLRE MFHERSRKE LD
H, BRI 255005 0.04 mm IR 55 ) 58 2 M
% B, EZRRE NI 37 C, FEREK
i 65% ~ 75%. SR ZE S, 8. 11 d AR 1
FER 10 go i E BTG CHRUR ) il
30, 60, 90, 120, 150, 180 mg + L™'; R BEfCKIF
R sk 37.5. 75, 150, 225, 300, 375
mg + L7 F 3 56 551 2 40 591 8 R G B 25, 50,
100, 150, 200, 250 fiF; 5021045 150 551 1 43l
¥ A 300, 400, 500, 600, 700, 800 mg - L™';
R i 500 £ 43 il i R 25, 50, 100, 200,
400, 600 mg - L5 1, 3— 5 A Kk 56 7 42 4 1
#oh 5. 25, 50, 100, 150, 200 mg - L™'; HI ALt
REFHR 2> WM 100, 150, 200, 250, 300, 350
mg - L' BEALIXALHES, 3 RER, Jfiskas xR
(CK),
124 RIHBAAREMNZ  RABBREHTAREE:
e SR T R AR o RERAEN 10 g BT A4
NS 90 mL HE/KH =M, iR, HEE
i T ) B — R AN B . ¥ 0.1 mL R B3
SPURATTEAR AR T TR B G SR [, 7E 20 C1E
TEFETEER 3 d 5 A P YA A

IRV TT B KA = (0 HRASTE 7] B RCRE — b3S
FOse ) BE ) /X IRR g ) AR x 100%
1.25 FAE42E K Excel 2003 3171056 45
FGETE, R SPSS 17.0 kT )y 20 i fn &

— 47 —
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21 2% BBEENRAHFEIENRARE

MWE 1 ATLIE N, 52 EXTEMLEL, £
AT EE 2R A P i 2 AR TR T rh R B8 T TR R A
B, HHEKRFRLTE 99.00% LA o ASTa] e B [a] 41
I, ®#5dJ5, 120, 150, 180 mg - L~ Ab3py L
|GG REAITR ANE kT A e D P L = DO RN )
T T I K %3R5 100.00%; B 8 d 5, BE
HH 30 mg - L7 AbFRAN, HoAbR EE AR BRI SL T o
FIsE T AR IO 22 R

F1 2% BBEENRAFRITHEHRTRR

BEH e e
mg - L )Jﬁjﬁﬂ ] : KAR —)&I’Efﬁﬂ T _ KAR
x 107 cfu * g % x107cfu * g %
30 533+033a 99.96 6.00£0.58a 99.74
60 1.67£0.33 b 99.99 0.67+0.33 b 99.97
90 1.00 = 0.00 ¢ 99.99 0.17 £0.06 b 99.99
120 0.00 £0.00 d 100.00 0.00 £0.00 b 100.00
150 0.17 £0.06 d 100.00 0.00 £0.00 b 100.00
180 0.00 +0.00 d 100.00 0.00 £0.00 b 100.00
CK 12 666.67 + — 233333+ —
666.67" 22222

I R RSB S AR NG P RFRRERBE (P < 0.05);
* FORMAL P HABE BE2E R B B3 (P < 0.05); R,

2.2 98% HEFEXTRABE I ERN R IR
MWE 20 LIE L, SXBHEE, 61

F14) i o2 B2 591 459 S S BRI AR 3 T rh AR d i )
HRECE, HKRRYK 99.00% L b ARk E
AL, HEZE S5 d)E, 150 mg - L7 DL b ek s b p
{14 35 I P 6 e 0 A B30 A v A
{FL w3 e R Ak B ) G 3 25 5% 300 mg - L7 AT 375
mg + L7 AbFE 3 5 rp At e 0 B 11 KR R B AT IR
100.00% .,

T2 98% HRETRAEIE MK FHLR

5d 8d
MRS REIE  ORE REEE KRE
x 10 cfu - gfl % x 10 cfu * gﬁl %
375 7.67+0.33 a 99.94 4.67+0.88 a 99.80
75 333+0.33b 99.97 0.33+£0.33b 99.99
150 0.67 £0.16 ¢ 99.99 0.33+0.28 b 99.99
225 1.00 £0.28 ¢ 99.99 0.17 £0.06 b 99.99
300 0.50+0.28 ¢ 100.00 0.00 +0.00 b 100.00
375 0.50 £ 0.00 ¢ 100.00 0.00 £ 0.00 b 100.00
CK 12 666;67 + . 2 333.3*3 + .
666.67 22222

2.3 40% FREEXT R ERTIE I T RBR

3 TLIEH, SXHEAEL, 450k R
FEF b B A S S RARATR G R B i o P R A i T 7R 1Y)
B, KAHKIK 80.00% LA I, A[a|He a0 1,
BIE S5 d T, WEERS RS 25 5% Ab B JE 5T v 4270
JIH B EeAR; RS d M 11 dJE, HEERR 25
R 50 A% A 3 A I i b A F6 40 D B AR I I
Hofl 4 A b BV, HK SRR K 98.00% L L,
TEZE 8 d X AR5 T TR Y KA 343 1A 99.06% F

T3 40% FEXRAEITEI KRR

Wy 5d 8d 11d

REREEL ARAEBRIT IR/ x 10* ofu + ¢! KEHRI%  JRAGRITE/ x 10 chu - g KFEF% PAUHETIH x 10 cfu + g KAHR%
25 1.67£033d 98.68 0.22+0.01d 99.06 027+0.12¢ 98.00
50 633+ 1.67cd 95.00 0.22+0.01d 99.07 027+0.12¢ 98.00

100 2033 + 1.33 ab 83.95 2.17+0.12b 90.71 237+021a 8225

150 13.33 240 be 89.47 093+0.12¢ 96.00 127+0.03b 90.50

200 2500+4.62a 80.26 1.67 +0.06 a 92.86 253+029a 81.00

250 14.33 +2.60 be 88.68 3534047 a 84.86 1.70+0.15b 87.25

CK 126.67 + 6.67° — 2333222 — 13.33£3.33" —

99.07%. mg + L7 AbERRE 5 h 2R A T T 1 A K

24 FRMUIBRAHEITEHRFIR

M4 FTLLE 1, SXFEAE L, S ERE
PG Ak B R AT LA 25 AR TG B B o b A £
DI BIRCE . AFMEERIARLE, #2785 d )5, 800

fis 5 e BE AL IR, KR FRIK 94.74%; HE7E 8 d I
11dJ&, 700 mg « L™ F1 800 mg - L™ &b Bf 3£
AT T TR 80 IR TR BE (300, 400,
500 mg + L") AbFE, XA F I KRR IR
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97.43% . 98.71% #193.50% . 95.75%:
25 “HECHRIRBEIENERIHNR

M5 ATLE T, SXTREMHLL, Ak
T R A A Ak FLA I 2 R TG R R rh R At
TIR R, A EERAH L, EZE5d)E, 600
mg + L7 AbFREE T A f i T TR A AR B I, KOR
RIK 7947%; %8 dJ5, 200, 400, 600 mg « L

Ak B 5 T At i) T R B E AR T 25 mg - L

26 1, 3- —_SABHRARITEHN T RER
MWFE 6 TLIAEH, SXFEMLIL, £WE 1, 3-
TN A RS AT DL R T AR I T e
BT R E . AR, EZESd)E, K
WP (5 mg -« L) AbBRILFT 205k ] i A B0 B
. KAFHN 31.58%; HEE8d )5, 150 mg - L
Ak BT 2 614k 7T TR Y K R BRI, KRR IR
94.86%; & 11.d 5, 6 HPEALHRR] A ] i

B R F2E5m.
2.7 HEMIRARITEHRRBR

M T AT LE N, SXHEALE, 25 i Rk pl
piSEEORINYRTE 362 i/ ne seiie IDil RN Ok FANTEI L)

F150 mg « 17" AbEE, {H 3 ASbBRIE A5 ] HE0E
P WEZER, HAKRFIIK 96.14% . 96.57%
96.29%; FEZE 11dJ5, 25 mg - L7 ALY 3
rh IS T TR Fe e, TTHA 5 bR R] TG

25t o, ANREIVEEERML, E2Z8d )5, 300 mg - L
F4 FENEHRAFEITERRRYLR

FEAS 54 8d 1d

mg -+ L7 FUBEIIA/ x 107 cfu - g REFRI% AR/ x 107 cfu - g KERI%  JHOFEIIHE/ x 107 cfu - g REE%

300 357+024a 71.84 120+0.15a 48.57 0.65+0.08 a 51.25

400 3.60 +0.06 a 71.58 0.87+0.23 ab 62.86 0.50 £0.03 b 62.50

500 263+0.14b 79.21 0.73 +0.16 be 68.57 0.49+0.02 b 63.50

600 2.63+0.17b 79.21 0.37 +0.06 cd 84.29 0.43£0.02b 67.75

700 2.17+020b 82.89 0.06 +0.00 d 97.43 0.09 +0.02 ¢ 93.50

800 0.67+0.03 ¢ 94.74 0.03+0.01d 98.71 0.06 +0.01 ¢ 95.75

CK 12.67 +0.67 — 2.33+0.22° — 133£0.33 —
F5 Z“HEIMWRBHRIEHNRRAYR

THE TR 5d 8d 11d

mg + L LRI TIE % 107 cfu g KAFI%  RIBRIIE/ x 107 cfu - g KRFI%  IRFBRITHE x 107 cfu - g KAZHI%

25 6.27+0.90a 50.53 0.19+0.02a 91.71 0.22+0.01a 83.50

50 457+026b 63.95 0.19+0.01 a 92.00 0.14+0.02b 89.25

100 2.87+024¢ 7737 0.14 +0.01 ab 94.00 0.12 +0.005 b 91.00

200 473+029b 62.63 0.09£0.02 b 96.14 0.13+0.01b 90.25

400 5.03 +0.41 ab 60.26 0.08 +0.03 b 96.57 0.18+0.03 ab 86.25

600 2.60 +0.00 ¢ 79.47 0.09+0.01 b 96.29 0.11+0.01b 91.50

CK 12.67 +0.67 — 233+0.22 — 1.33+£0.33" —
Fz6 1, 3- _SRBHRBEIEHNRRIUR

1, 3- “5WNM 5d 8d 11d

mg -+ L YA R x 107 cfu + g KAHKI%  JFOBEITHE/ < 10" cfu » g KER%  RIBEITR/ x 107 cfu - g KRE/%

5 8.67+145a 31.58 200057 a 14.29 0.37+0.16a 72.50

25 6.00+0.57b 52.63 0.20 +0.04 ¢ 91.57 0.27+0.12a 80.00

50 6.33 + 0.66 ab 50.00 1.03+0.17b 55.71 030+0.11a 77.50

100 6.33 + 0.66 ab 50.00 0.27 +0.08 be 88.57 0.33+0.06 a 75.00

150 433+033b 65.79 0.12+0.01 ¢ 94.86 0.23+0.03 a 82.50

200 4.00+0.57b 68.42 0.53 +0.03 be 77.14 0.57 +0.08 a 57.50

CK 12.67 +0.67° — 233+0.22 — 1.33+0.33 —
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FH it 5d 8d 11d

mg - L PARHRTI R % 107 cfu + g KA % DA TI S x 10° cfu + g KAH/% RIHETTH x 107 chu » g KAHI%
100 5.13+£0.62a 59.47 1.10£023a 52.86 0.30 £ 0.05 ab 77.50
150 423 +0.58 ab 66.58 0.47+0.08 b 80.00 050 £0.11a 62.50

200 3.33+£0.34 be 73.68 0.57+0.12b 7571 0.40 £ 0.05 ab 70.00

250 480+031a 62.11 043 +0.03b 81.43 0.23+0.06 b 82.50

300 2.60+0.00 ¢ 79.47 0.35+0.02b 85.00 0.33 +0.03 ab 75.00

350 2.97 +0.43 he 76.58 0.77 £0.12 ab 67.14 0.23£0.06 b 82.50

CK 12.67 £0.67 — 233022 — 1.33+0.33" —

Aib B GF R 6 B DD TR B KR ROR B, KR AR
85.00%

3 GiSitie

A A B ZE TN B 6 D b 5% 5 e 7 T &
JE W ( Fusarium spp. ) FIRCSHR: N H T A AF 5
2, (HIJo ARt s> A B U
2, AT TR R A R I TR) Y 7 ARz
FNCRUA B RRE EEES  P RT3
AN ST R ) X6 TG A R R A B At e T T
B IR

AR AR FT, S XA, 7 FE
ZEFIAN AR BE | AN [ 2B 7% Fisf (i) &b B35 AT DA I 2
AR TIE Rk B B o rp A fEL i U0 T ) K . RS
LW, WEALE A BTG IR R ( Fusarium
spp.) SLEMER, K, FLAE, F A5 0%
( Bletsos, 20035; Choi et al., 2007; Bt ¥ e £¢,
2013 ); Pinkerton 28 (2000 ) % P&k H B BE 2 2 0
/L YE RSN B ( Phytophthora cinnamomi ) A1 8% 25
W (Verticillium dahliae ) ) % E; Mao & (2012)
WFIE R IRAR TN 1, 3— — SN 1 08 I 5 [ A%
5 JIGEAE 38D Fusarium spp. F1 Phytophthora spp.
2R A FE R, XA S A S R A
o AREIL K, 120 mg + L7 Y 42% 3 E i A
300 mg - L' 1) 98% M AE BEAZAbFE 5 d J5, X3
Frh A I TEIBCRE &R B2, IR
ik 100.00%, HEZE 8 d J5 KARCRIF TS ; i
oAl 5 FhHEZE R AE 75 8 d i X IR T B 1) K
REOREAE, Hob, 350 mg - L7 FSERAAE FEZE 11
d JE LB A A i T T K L 8 d AT TR, H
HRAREMET 300 mg « L7 HEZ% 8 d, WIAHENTE
PRI Ay e e B %) R SRS R ik ) P B2 A g R A

M, BEG#E, AFE—SaoiE s = A,
GEAORE, TR 7 FhEEZGRIN T AR
SR ARA R T B I RO N - > M >
I >R > W —fi> 1, 3- —&NkE>
LA, 4 TR 2R 0 1 AR ol R B < JB T <A
<@ E@sS< 1, 3- A< _HE_f<H
SR, PR T AT e 120 mg - L' 429% J& BT
o 300 mg -+ L' 98% M 7K 5 d, 40% W EEFG FE
50 %58 800 mg + L AL HEZE 8 do. A R

PR BRA R A B ™ B A TE R WA A o T —
A

S0k

YRR, KD, fiifes, 55K
A S 8 T A Y R AR RO ISR
679-684.

TOME, FEEK, AR, WS, ZEEE. 2013, AL 1
R AE I R B B3 LA R . AR AR, 32 (12):
3318-3324.

NARIK, W, 2506, T4fE. 2014, B OO IEE R L AL
JE TR EE S S RIBRL. AP A, 41 (5): 562-568.
Piffiak, JrscER, RscEE, BURE. 2013, YRR SN AR

BRI IS, ARARAL, (3): 42-45.

MBTSE, AsE, X0k, REH, HRR, LK. 2006, AN
TR T T B IR RO IR B & (52 rh AR~
i, 22 (1): 246-248.

W, ARAESE, TRAEDE, TR, BOMER, BETLAH. 2008. Rk
B ST SRR R A i ) A B Y A8, e
2, 45 (1): 137-141.

PR, KRB, 2595, X, 2006, MREEATE NH-PL-03 TR
LM XIS I RIE . T EAE RS, 26 (9):
5-8.

BHEME, L, WiFE, EERE, ER . 2006 ASEEIR
T I N TS . BRI AR B RS2, 18(5):
10-12.

2014. TR/ AR AKX
R AR R 2254z, 45 (6):
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Evaluation on Effect of Different Fumigants on Fusarium oxysporum in Soilless

Culture Substrates

YU Hong—jun, LYU Ya-you, LI Qiang, AI Shuang, LI Bing—juan, JIANG Wei-jie"
( Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China )

Abstract: In order to study the effects of 7 kinds of fumigant, such as metham sodium, dazomet, calcium

cyanamide, methanal, 1, 3-dichloropropylene, dimethyl disulfide and methyl iodide on Fusarium oxysporum

in soilless culture substirates after treatment at different times and with different concentrations, the experiments

determined the quantity changes of Fusarium oxysporum with dilution plate method through indoor culture

experiments. The results showed that all 7 kinds of fumigant could significantly reduce the number of Fusarium

oxysporum. After 5 days fumigation with 120 mg * L' 42% metham sodium and 300 mg * L™' 98% dazomet, the

killing rate could reach up to 100.00%; after 8 days fumigation with 50 times diluted 40% methanal, 800 mg + L™

calcium cyanamide, 400 mg * L' dimethyl disulfide, 150 mg + L™' 1, 3-dichloropropylene and 300 mg * L'
methyl iodide, the killing rate could reach 99.07%, 98.71%, 96.57%, 94.86% and 85.00%, respectively.

Thus, all 7 kinds of fumigant had some effects on Fusarium oxysporum, and metham sodium and dazomet had the

most significant effect on controlling Fusarium oxysporum at soilless culture substrates, and yet with very short

fumigation time. The next effective were methanal and calcium cyanamide.

Key words: Fumigant; Soilless culture substrates; Fusarium oxysporum; Killing rate




