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Abstract; Taking four cultivars of Vaccinium spp., i. e. ‘ Blomidon’, *Northland’, °Bluecrop’ and
‘Misty’ as research objects, relative electric conductivity ( REC), malondialdehyde ( MDA) content,
peroxidase (POD) and catalase ( CAT) activities and increment of each index in branch of different
cultivars were compared after treated by low temperatures of =15 °C, =20 °C, =25 C, -30 C, -35 C
and —40 °C. On the basis, Logistic equation between REC value and temperature of different cultivars
was established, their semilethal low temperature ( LT,) was obtained, and also, cold resistance of
different cultivars was preliminarily determined. The results show that after treated by different low
temperatures, overall, REC value and POD and CAT activities in branch of different cultivars are
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extremely significantly (P<0.01) higher than those of the control (10 C), MDA content is extremely
significantly or significantly ( P<0. 05) higher than that of the control. With decreasing of treatment
temperature, REC value and MDA content in branch of different cultivars increase gradually, but change
ranges of these two indexes among different cultivars are different. POD and CAT activities in branch of
different cultivars appear “single-peak type” curve with decreasing of treatment temperature, but there
are differences in peak values of POD and CAT activities in branch of different cultivars and in their
treatment temperatures reaching peak value, in which, POD and CAT activities in branch of cultivar
‘Misty’ is the highest after treated by low temperature of —25 C, while those of other three cultivars is
the highest after treated by low temperature of =30 °C. In general, increments of REC value and MDA
content in branch of cultivar ‘ Misty’ are at high level and those of POD and CAT activities are at low
level, while increments of REC value and MDA content in branch of cultivar ‘ Blomidon’ are at low level
and those of POD and CAT activities are at high level. Fitting degree of Logistic equation of different
cultivars is 0. 862 2-0. 977 8, and differences in fitting degree among different cultivars all reach
extremely significant and significant level. Correlation between REC value and temperature is extremely
significant, their correlation coefficient is 0. 928 5 - 0. 988 8. LTy, value of cultivar ‘ Misty ’,
‘Bluecrop’, ‘Northland’ and ‘Blomidon’ is —18.87 °C, -26.85 C, -27.52 C and -30.83 C,
respectively. The comprehensive analysis result indicates that LTy, value, MDA content variation,
protective enzyme activity and their variation all can be used as evaluation index for cold resistance of
cultivars of Vaccinium spp. Hereby, it is preliminarily determined that cold resistance of four cultivars of
Vaccinium spp. tested in order from strong to weak is ‘ Blomidon’, ‘ Northland’, ‘ Bluecrop’,
‘ Misty .
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Table 1 Comparison on relative electric conductivity ( REC) in branch of four cultivars of Vaccinium spp. after treated by different low

temperatures (X+SD, n=3)"

AR/ C

AN b R 2% B REC B/ %

REC value in branch of different cultivars

Treatment temperature %% Blomidon

Jb B Northland

W Bluecrop iy o Misty

10(CK) 39.17+2.91Df
-15 43.97+0.31Ce
-20 46.17+0.24BCd
-25 47.42+0.16Bcd
-30 48.54+0.49Bc
=35 51.69+0.26Ab
-40 54.43+0.48Aa

31.80+1.00Fe
46.96+0.44Ed
47.82+0.66DEd
48.78+0.40CDc
49.60+0.09Cc
51.10+0.29Bb
55.53+0.34Aa

34.26+1. 54Ff
44.04+0.37Ee
47.36+0. 10Ee
65.29=1.14Dd
71.12+0.38Cc
78.09+4.48Bb
84.19+1.69Aa

37.39+1.03Ee
46.62+0.32Dd
47.32+0.04CDd
48.35+0.58Cc
51.17+0.30Bb
52.09+0.05Bb
55.95+0.67Aa

D )51 Hp S | 1 /NE RS 43 B 3R 22 5 8.3 (P<0. 05 ) A 2 % ( P<0.01) Different small letters and capitals in the same column indicate
the significant ( P<0.05) and extremely significant ( P<0.01) differences, respectively.
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Table 2 p
temperatures (X+SD, n=3)"

Comparison on malondialdehyde ( MDA ) content in branch of four cultivars of Vaccinium spp. after treated by different low

L FRYE B /°C ASTA] R A 451 MDA /E\%/;Lmnl . g’l MDA content in branch of different cultivars

Treatment temperature F& Blomidon Jtf Northland wE Bluecrop iy o Misty
10(CK) 1.42+0.06Cd 1.18+0. 13De 2.10+0. 10Ee 1.64+0. 17Ee

-15 1.56+0.09BCc 1.32+0.03CDde 2.45+0.29DEd 2.21+0.23Dd

-20 1.65+0. 16BCbc 1.49+0. 06BCcd 2.60+0.07CDcd 2.27+0.06Dd

=25 1.69+0.03Bbc 1.60+0. 09Bbe 2.74+0. 16CDbe 3.51+0. 10Ce

-30 1.71+0. 14Bbc 1.68+0. 08 ABab 2.94+0. 13BCh 4.01+0.27Bb

=35 1.79+0. 08 ABb 1.69+0. 08 ABab 3.29+0. 15ABa 4.52+0.10Aa

-40 2.02+0.09Aa 1.86+0. 14Aa 3.41+0. 10Aa 4.67+0.13Aa

D &5 R RN TR B bR 2678 22 5 1835 ( P<0. 05) FIH 5 25 ( P<0. 01) Different small letters and capitals in the same column indicate
the significant ( P<0.05) and extremely significant ( P<0.01) differences, respectively.
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Table 3 Comparison on peroxidase (POD) activity in branch of four cultivars of Vaccinium spp. after treated by different low temperatures

(X£SD, n=3)"
b B /G A[E] SR 4584 POD JE /U - g’l - min~"  POD activity in branch of different cultivars

Treatment temperature 5% Blomidon Itk Northland 53 Bluecrop ZETRS Misty
10(CK) 7.39+0.37Ee 2.37+0. 13Ff 2.10+0. 05Ff 0.50+0.07Gg

-15 12.23+0.20Dd 3.66+0.21Dd 3.08+0. 12Ee 1.44+0.17Dd

-20 19.39+0. 80Cc 4.72+0.11Cc 4.55+0.12Cc¢ 2.44+0.01Bb

=25 26.68+0. 65Bb 5.64+0. 18Bb 5.01+0.21Bb 3.06+0.01Aa

-30 34.49+1.77Aa 7.51£0.31Aa 5.83+0. 12Aa 2.23+0.06Cc

-35 27.97+0.87Bb 5.74+0.24Bb 3.82+0.28Dd 1.19+0.07Ee

-40 18.58+1.98Cc 2.97+0.20Ee 3.03+0. 16Ee 0.94+0. 20Ff

Y R ARG TR E R4 W3R 22 57 3% (P<0. 05) FilH i 3 ( P<0.01) Different small letters and capitals in the same column indicate
the significant (P<0.05) and extremely significant (P<0.01) differences, respectively.
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Table 4 Comparison on catalase ( CAT) activity in branch of four cultivars of Vaccinium spp. after treated by different low temperatures

(XSD, n=3)"
LhFER G AR AL 500 CAT 1/ mg - ¢ - min™  CAT activity in branch of different cultivars
Treatment temperature %% Blomidon 4Bt Northland W Bluecrop i Misty
10(CK) 1.22+0. 15Ee 0.97+0. 09Ff 0.87+0.09Fg 0.56+0.09De
-15 1.73+0.09Dd 1.33+0.09Ee 1.22+0. ISEf 1.07+0. 15Cc
-20 2.96+0.09Cc 1.79£0.09Dd 2.14+0.15Cd 1.38+0.15Bb
-25 3.83+0. 15Bb 2.81+0.09Bb 2.75+0. 15Bb 1.99+0. 15Aa
-30 4.59+0.15Aa 3.83+0.15Aa 3.57+0.09Aa 1.02+0.09Ccd
=35 3.83+0. 15Bb 2.30+0. 15Cc 2.40+0.09Cc 0.82+0.09CDd
-40 2.75+0.15Cc 1.63+0.09Dd 1.68+0.15Dg 0.56+0.09De

D )51 Hp AR [R5 /NE R S BRI 268 22 57 5 35 ( P<0. 05) il 2 2 (P<0.01) Different small letters and capitals in the same column indicate
the significant (P<0.05) and extremely significant (P<0.01) differences, respectively.

£5 4 HERTME Logistic 7RRFRIBEHILBE (LT, )"

Table 5 Logistic equation and semilethal low temperature (LT, ) of four cultivars of Vaccinium spp. 1

i Logistic 77

M

R AL

Cultivar Logistic equation Fitting degree Correlation coefficient [Ts0/°C
%4 Blomidon y=348.05/(1+1.64¢70-017) 0.969 Qs 0.984 4 -30.83
Jtkfi Northland y=345.86/(1+1.40e70-0127) 0.862 23 0.928 5k -27.52
# 7+ Bluecrop y=400.29/(1+1.48¢700157) 0.935 G 0.967 2 -26.85
IR Misty y=427.13/(1+4.53e708107) 0.977 8 0.988 8 -18.87

D s s P<0.01; * : P<0.05.
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525 4%

y = 345.86 /(1 + 1.40e") y = 400.29 /(1 +
1.48¢™ ") Fl y=427.13/(1+4.53e7 %) | ik 4 4>
AR T Logistic ARG BE R 0.862 2 ~0.977 8,
Pk B B3 (P<0.01) 8l 2 ( P<0. 05 ) 7K ; 45 i
A7 it b A 2% %) R X FEL 3R 5 3L TRD A A G R B
0.928 5 ~0.988 8, ¥k FM i F /K-,

% 5 61T LIE H R P8 Logistic 7782, S Fh ¢ 58
B AUBE L WESE RN m TR B ARIY LT, (E 530
9-30.83 °C ,-27.52 °C .-26.85 CH1-18.87 C I
BCHEIRT 4 A F5A7 i Fh b FEE B i SRR < 6% |
CAbBE L HESE R RS

3 Wi

TEBUFETERFFE i R ] FO A ) 2H 2 ) A RS
HL S 2 I 15 M Logistic J7 F2 11 58K R~ 240 iR
(LTy) W05 BRI B pr e vk 71 i s ik B0
FHTHAED K Ie3 (Hylocereus spp.) " FI% % ( Vitis
vinfera Linn.) " AUHTFEVEDEA BF 55 01 BURS R A R0R
FEAG IR0 5 i v | A 9 400 0 A A5 O o 484k 2 B
i), L2 7= N R ( MDA ) BE A T T JI6E 28 S92 3 k™
FE, H MDA % 8 SR i v s WA P 32 AR i
SR AR B (BT A ok A R
(]S, AFL 1S A PO Rl ARE 907 0 2R 8 BB TR AR AP RLI 3 7™
A F YT, AE e I R Ge AR e i, TRt v i
TR N AL P B AT (SOD) ik 484K S0 ( CAT)
Fid AL P (POD ) 45 (14 1 1 >F i 2 8 40 %o 36 355 114
W EES P BARRIRAE LS AR 4 A HAE
FiRZ 25 1) MDA 35 5 1 K b () A7 76 25 5754 AN BAG
Pk 250 POD Fl CAT 3 4 J Hs K 54 22 57, HL
o SRR B BLAARY POD I CAT I PR KR 4 b
TR AT T b o < B 0TS R 4519 POD il CAT i
PEREA 1 0 — AL T AR AT 5 H 45 B AR o A 1Y)
Logistic /&, THA AP S22 Jbkl W
i S B 1 LT (H 5 -30. 83 °C | -27.52 C |
-26.85 CHI-18.87 C, Ktk n] LLHHAR IR BHE 5 A
25 MDA & i A8 fb it | OR3P il 0 1 B G AR Ak i R
LT, (EAE R0 AS [ BA7G 5 Pl b ZE R (R HR A7 o

R B FE M 37 388 1 3 DR RN IR 58 PR 2R 1) WU 2
i), L pR 3 A% Ik R R s LA A2 Ak T A 4 DR 2 )
HA 280 Kk, ok 28 in i 1T 45 G0 A
REVERS S WA BT IENE . ABEge ik 4 > B

R FIRE 2R ) LT, (5 A MDA 25 538 K i (R 2 = 344K
WHEE Ry ¢ 268 bR W R IR ; R
WA I 9 368 5 B 45 B9 POD FII CAT 3% 7k K HEBg K
B, Bl BB AR Y X SR bR IR T R
Wk R S AR, b Fh < JLBE A 15 F A A Y X s
BERAL TR SR, BRI, 8 25 4 BT T E R
4 A EAE A I TS R B 55 MK R < 3 b
Biti” ¢ R ORDCBEHTRR T X — 25 R 5 AR ) H )
TR 4 > — 5L,

TE 32 FIC IR0 B, A 40 A P 1Y) PR AR
IR R A H 355 1 & SO T 40 i) B AR i
SAARAE I IE R R R e it i, 2 BOR R i AMS M
XFHLE IR MDA & 3N, e & S 28UE Y iR N
AR AR ZE L 5 (WA, AR M 3e R T AR AR
P PR3P I 2R G0, LA B s A 1 P 4R00) 248 P 460 5
I EAE 1k AR VE O ARIRSE h  Bif A B TR 174
FRA 4 AN BRAR & R R 25 R X L S %6 fT MDA 7 it
Ygunh e , Hod  46-25 C £ -40 CARIRA S , T
FEPERCE 0 SRR < TR A S5 A ARG HL 5 R MDA
P T, R i 3 T A 3 A A
T S NTIE /1A GO NTIY U =e S | o 7 1 ke o
KA AR HL G F MDA £ 2 388 K5 A X 85/
FIA 4 A HAR AP 25 POD Fl CAT 37 H: 428 46 )
i 7L ARG S L U il 2k | 22 -25 °C 40 CARIR
AEBRJE , SR 28 K45 POD AT CAT I 14 i 15 K
T v T A 3 AR SRR SR B R R %
() POD 1 CAT {4 338 4 12 D BH S 41K oAl 3 >k
T di s BE Ak, SR % BT BE A 5% POD 1 CAT i
T )0 1 118 Ak BRI 8 A 359 R 1 LA 3 A ARG i ol
UL 1 SERG S5 T, i Rh BT RR A T e AR 2%
204 b BRI AU T T A2 1) < BE B, AL P A —
FAN RGN, iR BE A TG PR AR P SRR T
fiti 26 1 5T, ECE PR R R T B, S A AN T e A7
PR, AR ™ 2 7 5 i b 988 < bkl
W BTIEMERR | 16 32 BRI A5 3 AR P 1
PR M R T 5, A O o 20 M P R Y T
S, fHAR X L R MDA 25 4 e AR X I 7K
FEAR AN I 2R e M IR B, S 5 20 B 45 44 114 5 3
A )RR 0 RS 1 9855 KR X 4 i 4, AT
T BRI PLIERE S

25 TR 4 A A R P E M e o B 55
WOl e bRt | EESE A B ETER s AT
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