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Effect of hot water treatment on fungi eradication, germination and
rooting in grape dormancy cuttings

LI Yan-mei', CHEN Shang-wu?, ZHANG Wen', MA Hui-gin'*
(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China
2. College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract Grapevines are usually propagated by cuttings. The existence of pathogenic fungi Botryosphaeria in the
cuttings is one of the main grapevine truck diseases in recent years. In this study, cuttings of two grape varieties
collected from Beijing were used as materials in order to identify fungi in grape propagation materials. Temperature and
time duration combinations were tested for their potential pathogenic fungi eradication effect in cuttings. The germination
and rooting rate of cuttings after the treatments were recorded. Our results demonstrated that both Botryosphaeria and
Alternariaare were isolated from four batches of cuttings, in which two were at physiological dormancy and two at
environmental dormancy. Other pathogenic fungi such as Fusarium and colletotrichum were identified from one or more
batches of cuttings. Hot water treatment for 0.5 — 5.0 hours at 40 C could not eradication fungi in the cuttings.
However, hot water treatment for 0.5 hour at 60 C killed all the buds. When the cuttings were treated for 0.5 -5.0
hours at 50 C .the fungi in the cuttings were totally eradicated. These treatments improved the germination and rooting
rate of the cuttings at physiological dormancy, which was beneficial in winter and early spring grapevine propagation.
Our research provided with an effective method for potential pathogenic fungi eradication and nurseries for producing
healthy starting material in vineyards.
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Table 1 Proportion of the fungi isolated from
different grapevine cuttings %
A PR AR FRBE IR IR
Physiological Environmental
dormancy dormancy
" Fa T Fhe T
N C%
PRIRIR BogmoR
Principem Principem
Boulgal Boulgal
seedless seedless
ih % )& 9.76 0 0 12.50
Aspergillus
FEAG T )E 68.29 31.43 60. 00 37.50
Alternariaare
B2 61 7% 9L T I 7.32 0 0 0
Colletotrichum
o i T 14.63 21.90 25.00 45. 00
Botryosphearia
HE I8 0 46.67 15. 00 5. 00
Fusarium
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(a)Five days after cultured of control cutting discs; (b) Two days after cultured of cutting discs treated in
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Fig.1 Fungal status under different conditions in grapevine cutting
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Table 2 Fungi eradication effect of grapevine cuttings

treated in 50 ‘C water bath with different duration

AL SR /b #: 9 Bf [A] Detection time

Hot water

treat length 10 DAT 20 DAT 60 DAT
0.25 J J N
0.5 X X %
1.0 X X X
2.5 X X X
5.0 X X %

3 DAT, £ 3 J5 i [E] (Days after treatment) s/ , PDA 15 37 %t
A EEAER X PDA BRI AW AEK,

Note: DAT, Days after treatment; ~/ , Fungus grow on PDA
medium; X , PDA medium.

DL BSR4 50 CHULHE 0.5 h J LA L1946
ZTER I W R IR AT R TR L 0 AIRAS

R AR R AV ORI SR R AR A R
FHAG—Fh b 27532 iR g0 45 R R W TR R Z WA 2 000

B SR EE 2 000 FI1 3 000 759 - LA K B L A7
PR 1 000 F% M2 46 2% 24 h, & A i 2% 45 45 8
LA A B KA . A 4% 3R B S B By
F TR FE 1~2 d J5 .78 PDA 85585 1 W £ 3] 1
B 0 2B K T A 26 R R A K Sl R AT AT Ak T
14 %t BB AT BR . IX 1
2.3 AREBEEBEENEERS

A FRAE 2R BE AT 2% 9 It 2 0 00 TR B A T Skt
RS AS By b A 2E 3 AT 5 AR A0 R A R 0 B Y
TR e 2 RS TEAS ) 1 R R A A
ARZSTN L Tt 32 i3 (4 BE 77 o A [m] A 1 O AR 30 ) 78 4
R4 s AR T IR AR I 0T 4% b B 38 5L A B8 58 1Y it 32
Fyt AR A I R 2 R T A 43 o A AR
B AR BEARHR 2 A By B, 7 2R FAKHIR 3, B il 45 77 35
HIABE R AW AR ST 2E, BREBNTER
it B O AR BEORAR I 2 5 o A 4R S e g R
i EBEREEN,

IR 4 50 CHULIR 0.5 h )5, 4> 3 T4k ¥ j5
L7 A 14 d X4 2% #0217 DAB % 1, 25 3
B 2, 8 B 22k 25 50 °C 0.5 h #h kb B 4 4% [
Frs A Ak BRI . DAY B 25 T LUR L b
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Fig. 2 Comparison of DAB stain of grapevine cutting discs after 0.5 h 50 C water bath



78 hoE kR R R R

Aib A 3R IR I R A 45 ORI B 1% R A A Ak 4
60 CHALFE 0.5 F1 1.0 h J5.2 A 5 A 1 28 4 B 3E
To. AbF AR AR BIR T 9 ) 4 4 2k 48 50 C #Roab B
1.0.2.5 F1 5.0 h 4b3J5 , GEAF 47 45 W1 2R $2 707 5 d 42
oW 2R R . 3 Bl kb PR A T, H
5.0 h A i F A AL BEES [A] (] 3Ca)) , FREE R HR #
4% 50 CHALFR 0. 5.1, 0 F1 2.5 h FIXF B 20
ZERIEAR — 5, 1.0 h $A4b 3 B 2F 1% O 5 4, i
5.0 h B ZF R EALE 3(b)) ., [H AN i i b BT
0k 4 26 A ZE DRI B T 6 2 S 2 O 4 4
45 T A R PR BIR BT AS ] L 2% 2 20 T A0k 38 1 8 ) T g
FEFE—E AN

B I AR AL B S K KL 50 d Rl AR AR R R
mak 3, hHE3ALIAEHN, NELELEG FHEN
AEAREEAE S0 10K 22 7 B, A BRI X
HE A 144 2% B AR AR T 5020, 3 5 47 2% i 2F R AR 2
[ — AR .50 °C A kb B S 4 2 AR IR S IE %, HL
1.0~2.5 h [y #ab BE 6 5 2 $2 8 4 25 A A AR R L
40 °C A X 4 % A2 AR TC AR HEVE . B4R R BIR 10
(4 45 50 CHLLFRS L BR 5.0 h AbBEA A AR AL T
A 7 LR b H At 5 A B A 2k A R R AR EL = - BE TG
AR ALE 2K, 50 CHAL IR 5.0 h JFFFAf A=
HR 5B (. B ARG AT BB 5 K HsF ) 1 A 3 A O

2014 4F 4519 %
100 (a)
sl ——CK
< =B=10h
< E 60fF
:\+ £ =+=25h
i E 40F
=E -=50h
& 20
1 ]
0 5 10 15 20 25 30
Kb TS I} a]/d Days after treatment
100~ (b)
—p= CK
80} .
o =50 C/0.5 h
< E g0} =#=50/10h
S =50 C/2.5 h
R 40 ~
= =50 C/5.0h
L
< 20
0 1 1
0 5 10 15 20 25 30

ﬂﬂ{)ﬁ'll‘fl‘lﬂ/d Days after treatment

(a) A PR AR 14 2% 5 (b) FRBE IR IR 45 4%
(a)Cuttings in physiological dormancy;
(b)Cutting in environmental dormancy
B3 AEKS0 CHRABHAMEMNHFFR
Fig. 3 Bud breaking rate of grapevine cuttings after
different length of 50 ‘C water bath
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Table 3 Rooting rate of grapevine cuttings after different temperature and length hot water bath

Aab B3 JBE A )

Treatment temperature and length

A BRI A 5%/ 6

Cuttings in physiological dormancy

%1 i Control 40.20+1.
40 °C/0.50 h 36. 0041,
40 °C/1.00 h 25.05+1.
40 °C/2.50 h 23.30£2,
40 °C/5.00 h 24.00+1,
50 °C/0.25 h 18.35+1.
50 °C/0.50 h 29.80+1.
50 C/1.00 h 55,3041,
50 °C/2.50 h 67.33+1.
50 °C/5.00 h 25.95+1.

R 8 U 094 4%/ %
Cuttings in environment dormancy

02¢C 92.10+1. 32abAB
05 dC 80.25+1.21 eD
23 fgE 85.35+1.31 cC

11 gE 93.00+1.67 aAB
56 fgE 89.90+2.01 bB
35 hF 84.00+1.21 cC
33 eD 84.33+1.37 ¢dC
52 bB 94.25+1.24 aA
54 aA 81.90+1.09 deCD
35 {E 65.40+2. 31 {E

T ARFER NG F R4 B F R R AE 1080 5 KPP T B2 5.

Note:Different capital and small letters indidate the significant difference level at 0. 01 and 0. 05.
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J2 I 0 2R T R R S A PR 3 e A
TERUREA v W37 vh iz T o 2 ) PR 31 4 5%
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A fr it — 25,

(a) X MR 4 255 (b) 50 ‘CHALFR 0.5 h J5 . /K¥E 215 ()50 "CH#HALHL 0.5 hJ7 . HARA 1.

(a) control cuttings; (b) cuttings cool down in cold water after 0.5 h 50 °C water bath;

(o) cuttings cool down naturally in room temperature after 0.5 h 50 ‘C water bath.
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Fig.4 Morphology of grapevine cutting surface after hot water bath and different cool down treatments
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