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Optimized Method for Detecting the Cold Hardiness of Grape Dormant
Bud by Low Temperature Exotherms (LTE) Analysis and Its Utilization
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Abstract: The moisture condition and nodes of grapevine dormant buds during the low temperature
exotherm (LTE) analysis were optimized and the changes of LTE of dormant buds were investigated under
storage at -4 ‘C and - 8 C. The results show that the appropriate moisture condition of grape dormant
buds was 150 pL for each cell. The plump dormant buds from the 3rd - 8th node can be used as suitable
material. The cold hardiness of buds was maintained up to 3 months under the storage at - 4 ‘C. By using
optimized methods, the cold hardiness of 20 grape germplasms including 5 wild species were detected.
The results reveal that the LTE of wild species was significantly lower than those of the other germplasm
including the cultivars from interspecific hybrids, and the Vitis vinifera cultivars had the highest LTE.
Furthermore, the cold hardiness of grape buds of the same type varied with cultivars or species.
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ZMRVER R A BN T D E A AR S R I HL 3% (Sutinen et al., 1992). 1%J7VAfF
1 DI Bl TOMIAERSG LA 3022 (BB RSB A B, 1989). 20 AL 70 FAUITLG, =3t
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RRCER HRL B AR A, R L s i R (mV) JER i . £ RAE4S (2701 ethernet multimeter/
DAS, Keithley) %3 15 s KA 1 IR BH S A AT v A% 1 W BEL S v s AR S 4cdi PR RHLAE
(R) 2 H A U3 A FE A Y SERHE [T (°C) = - 0.007742 x R+ 106.5], 445 Excel LINX F2%,



Chai Feng-mei, Zhu Wei, Xiang Yue, Xin Hai-ping, Li Shao-hua.
Optimized method for detecting the cold hardiness of grape dormant bud by low temperature exotherms (LTE) analysis and its utilization.
142 Acta Horticulturae Sinica, 2015, 42 (1): 140 - 148.

#£ EXCEL H 58 J5 Wi 3 i3 5 R i B 48 5h ) (Wample et al., 1990; &Ntk 45, 2012).

1.2 LTEFMBEELFNEENELHFHRL

T (Johnson & Howell, 1981; Mills et al., 2006) B 24448 T-25 540 LTE {f, FrLA{E LTE
OYHTI FE I AR IRK (dH0) PAGRFRZEAARNETE . 2013 45 12 H 14 H, LU “dbgr’. “dbEC A
ML, WE N0y 1504 200 F1400 pL dH,O b3, DUACFAARI 2 PVC BON X, WS X LTE
TP R 5 o

EHC ABLl BB FEE T 12 N S, BTSN ZE, IR (3 ~ 4,
5~6. 7~8. 9~10) K—dl, HATHCALEZE ST . RALE 30 ~ 40 A 2E AT H R .

13 BHASHSHEREFBIETFEEFLFLTET LN E
2013411 H6 H. 12 H15H. 201441 H24 H. 2 H23 H. 3 515 HA13 A 25 HELH A
“deer R BB HETAZE LTE M.

2013 4E 12 A 15 H, B 28R Fp <dbzr” f b0 SPARE RN SR C5i27 Rl 5t
FEE BEMEH RS, BETIEERN-4TC (£05C). -8°C (£ 05°C) [AFERI, W5
6] 5% P AR R AR o ZEIE 385 04 204 40, 60, 70 80. 90. 100, 110 F1120d, 4+ HIMAFEFEH,
HEAT LTE M5E o BRI 5 A7 SR 52 18 ~ 30 N 2R W EH
1.4 BEMRERREMETM

2013 4F 12 H 1620 H, X4 5 DR (4. Mm% B2 . Wiy LBE s RN
%), SAFhRIZA (3 ANBRIL R dber . AbHEC . dblE . BAKREZ R dbEET R CdbE),
SAKKIE SR CRtHe . CRF L AR CERR) A SR ) RS ANRRSEZAS iR O
Wy CHAR . BT, mEE R PR, SRR G AT A LE LTE R, IR E 4 ~ 8
WAL, AL 150 uL dHO LR .

1.5 LTEME

VRPN ZEAA, T AT A R T, A 0.5 ~ 1.0 mm JEARFEALZ, VIR, Bar
PERTRNAT W K AR RS I o A F AR A AR, BRI R BRI 5T4h, i 150 uL dH,O,
FEAS PR RN 6 ANZEA, VIR F. 5 Liggs, 2D S B B b [5E 4H
PVC W E TR HIvAE PR, R R HiRE -4°C 30 min; -4 C{#FF1 h; -4 ~-40°C
PRV 4 °C - h', 52 10 hs - 40 CA#EF 1 h; 45 min WA 4 °C. BEBE 15 s B4 1 L
Bl FHYILH LGS UK 2, BB )R T i, s IO IS T o I8 PR A = i R B A 2 R 3K
FEIRE (3K3EYTAN Kaps, 2005; Mills et al., 2006). 3% 3= 2F LTE {f %1 45 i APt FE v 304740 M7

2 HiRHT®

21 RIEKE

ZERIIHT R GE P TC AL I i 1) — 2O AR B2 R ATk, FUE IR 42 LTE e
PR D TENE WA (Vugelié et al., 1972), JFREAEMIE 45 A h R MIA 23 45 0K T B TR R g
B o AN R ORI R RS BRI 3l (J8 1), 5 RESIINE 5 R, sk 150 pL (2%



SR, RL N, T B, SEEE, SRZR4E.
FIHREEC (LTE) 07 728 4 2 S 1k 7 ik Rk 2 v .
%4, 2015, 42 (1): 140 - 148. 143

PRI N 2.76 x 107 mV, SR RIS PVC A (2.94 x 102 mV) $%3E. 0 H1200 pL 5354
324 x 102 mV H13.72 x 102 mV, 400 pL NEENIEE R K, A 4.05 x 107 mV.

254 Blank
0.06 i Blan
.
E 0.05
E &
= £ 004
M >
E 0.03
0.02
0 uL dH,0
0.30
.
E 0.29
-
X2 02|
H =
o 0.27
0.26
0.20 150 pL dH,0
Z 019
o 2
= =0
T2 018
L
H >
& 0.17
0.16
5
oag | 200uLdHO
.
E -020 [
E &
% £ -030
M >
2 -031
-0.32
400 pL dH,0
0.08 :
-
E 0.07
X £ 006
E ~ 005

0.04 . . . . . . . . . . . . )
-7.5 -9.2 -10.9 -12.5 -14.2 -15.9 -17.5 -19.2 -20.9 -22.6 -24.2 -25.9 -27.6 -29.3

{8 EE/C Temperature

B 1 TREIRE ST R R E R aEE

Fig.1 Typical DTA profiles of temperature-voltage curve under different moisture
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PR )RS IHR ORAF IS TR, N SRR BE A PP ek . AN BB S5 IRE, 7 - 4 CAATF R, Jf
790 d 2 N 58 U I 3R A3 (1) LTE %00 T 4E

25 FIFALTEXS 20 N EB M REL FHITHEMEITM

N HARACT LTE J7706 2013 45 12 H 1620 H 20 /M5 R 5 2 45 e 25 R B, ASR 285
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S b o S AR T WO A i R, AR S TR R 2%l (3R 1) JLrb B A= by 5 4 26 A6 L — 5 i
FEPEf SR, LTE 2098 - 26.03 CAHI-25.70 ‘C. WRiLZeMEA0 <dbgr” M CJbEC ek,
LTE 43514 - 24.51 ‘CH1-23.93 C. BREFF HUHE . B0 A RUHEL IN9EMERSS, LTE 43|
H-17.88 C. - 17.99 CHI - 17.54 C. F3ARI—FRIA R G HTFEME AR AR 22 57 o WOLAPrp “E
ek 5t A R ER W, JFRL WK PrsEtEs s BEGESEM T B
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Table 1 Average LTE of buds from different grape cultivars or species

eS| sty ol S 2 ol LTE/C JEHF LTE /°C
Type Cultivar or wild species Average LTE of type
BRIEF V. vinifera H LA Jingzaojing -17.54a

Wt Jingyan -17.88a

W55 Jingxiu -17.99 ab

KA Ttalia - 18.57 abc

WEJj K Muscat of Alexandria - 19.96 cde

J5°F-34) Average LTE of type -1821a
[ 324 Hybrids between V. vinifera and V. labrusca %3 Gaoqi -19.38 bed

5L Jingyou -19.61 cd

G4 Yidoujin -20.45 de

I Jingya -20.87 def

Fil§ Jufeng -21.36¢f

A4 Average LTE of type -20.16 b
i B Z4F Hybrids between V. vinifera and V. thunbergii 6% Beizi -20.14 de

1t Beifeng -20.76 def
WK 111 Z%Ff Hybrids between V. vinifera and V. amurensis ~ Jt# Beichun -22.19fg

J63 Beimei -2393h

14 Beihong -24.51 hi

JF-34) Average LTE of type -2241c¢
9774 Bl Wild species WIVLEEB V. amurensis -18.15ab

WEEET V. coignetiae -23.45 gh

L% V. amurensis -24.17h

FE1lI—*5 V. amurensis var. dissecta ‘Yanshan’ - 25.70 ij

VTR V. riparia -26.03j

JH°F¥ Average LTE of type -24.02d

e ANFFREFRRFRN 2R 2 E (P<0.05).

Note: Different letters indicate significant difference among germplasms at P < 0.05 level.
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