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B AR RIS R IR FEZ R . BRI AR A
K2 25 B SE B 4 % el , 5442 Kyoho. Summer
black. Muscat. Moldova. Cabernet Sauvignon.
Merlot. Frontenac. Vidal Blanc. Shan Butao. White
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B 7[R A SRR R (IR AL B - PRIFI G &

(A)—(L) 45 }7% % F#FiKyoho. Summer black. Muscat. Moldova. Tangwei Butao. Cabernet Sauvignon. Merlot. Frontenac.
Vidal Blanc. Shan Butao. White RieslingfIPinot Chardonnay, KE2[Fl. RH-8-0°CZ [ %HE 4T RIAHLR A, BEKFR
a=0.05.

Figure 1 Temperature-PRI relationships in leaves of different grapevine cultivars

(A)—(L) Indicate grapevine cultivars Kyoho, Summer black, Muscat, Moldova, Tangwei Butao, Cabernet Sauvignon, Merlot,
Frontenac, Vidal Blanc, Shan Butao, White Riesling and Pinot Chardonnay, respectively, the same as Figure 2. All regressions
were conducted for the range of —8°C to 0°C and significant difference at 0.05 levels.

B B BUE 2 80K, Cabernet Sauvignonff) 5 i P 5R I R B R B R B R (E3), 45 R ER,
(790.678); Muscat ]Ik (40.223). Xf 124> St Fit ) ~F AP 85 15 9 bRt o] LUK 124 S AR 2 32K 12 EE
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Figure 2 Temperature-R; relationships in different grapevine cultivars

(A)—(L) See Figure 1. R; (%)=PRI/PRI4cx100, t=0, -2, -4, —6, —8°C. All regressions were conducted for the range of —-8°C to 0°C

and significant difference at 0.05 levels.
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R1 127 E SR A Ro. RgM1/SLPELE: F:2  12AVEE AN R I BUIEE S IR B B b
Table 1 Comparison of Ro, R_g, 1/SLP among 12 grapevine Table 2 Affiliation function analysis of cold hardiness in lea-
cultivar leaves ves of 12 grapevine cultivars

123456789 101112 Cultivar Ro R_g 1/SLP  Means
Ro Kyoho 0.667 0.644 0.083 0.464
1. Kyoho Summer black 0.668 0.298 0 0.322
2. Summer black * Muscat 0.513 0.151 0.006  0.223
3. Muscat o Moldova 1 0.930 0.023 0.651
4. Moldova e Tangwei Butao 0 0 1 0.333
5. Tangwei Butao e Cabernet Sauvignon 0.977 1 0.057 0.678
6. Cabernet Sauvignon * * * * * Merlot 0839 0.661 0012 0504
7. Merlot err Frontenac 0.772 0.591 0.041  0.468
8. Frontenac P Vidal Blanc 0874 0713 0024 0537
9. Vidal Blanc ok ok ok ok k k %

Shan Butao 0.828 0.623 0.011 0.487

10. Shan Butao FoR ok ok ok ok ox kX ) o
11. White Riesling r or ok ok ok ok ok x x % White Riesling 0.946 0.973 0.066 0.662

12. Pinot Chardonnay  * * * * * * % * * % =« Pinot Chardonnay 0525 0486 0.123 0.378

R 0 5 10 15 20 25
1. Kyoho 1 | ) A i
2. Summer black * S
3. Muscat - Frontenac
4. Moldova *ox ok Merlot
5. Tangwei Butao *oxok ok Shan Butao 10
6. Cabernet Sauvignon * * * * * Vidal Blanc 9
7. Merlot rreeroroe >_Summerblack 2J
8. Frontenac rrrrr s Tangwei Butao 5
1 * * * * * * * *
9. Vidal Blanc Pinot Chardonnay 12
10. Shan Butao Fox ok ok ok ok ok ok %
11. White Riesling * k k ok Kk ok Kk *x K % Muscat 3
12. Pinot Chardonnay * * * * * * % & & %« Moldova 4—|
White Riesling 11J
1SLP Cabernet Sauvignon 6
1. Kyoho Minimum distance within clusters
2. Summer black *
3. Muscat *n . N .
B3 LSRR BE X 124 E R BiRRE ) B ER
4. Moldova *oxox
H * * * %
> Tangwel Butao. e o % s Figure 3 Cluster analysis of cold hardiness of 12 grapevine
6. Cabernet Sauvignon cultivar leaves according to functional values
7. Merlot S o T
8. Frontenac ok ok ok ok k%
9. Vidal Blanc S o
\=NEEg | 2% Y CaN=| f= S I ARG
10. Shan Butao X ok ok ok ko ok ok %EEjJDEJ, j(kl‘ilsq:/ﬂﬂiﬂjﬂzﬂéj}@z/)\%, EAXEU\T)\
11. White Riesling I o e Ah, A R AR T R A I e 1 OR A i e
12. Pinot Chardonnay  * * * * * * * * * * * HME LA T2, D] b 5 A e el R AP Sk FR) R 57 11
*3 R IR TE R ERN D ENZE T BE TR 5 =
ORI RIFAIED. OSACY T 2R A RARESR LA () BRI . SIRIRFRR, AT KT

n and * indicate non-significant and significant difference at

.05 lovel (¢ tosD, reapoctvely RPN, B2 3 SCIR 0PF IR R K 5

P, WG FIRPTRE AR S, BRIAEAE — IRk
SHN, M AR R A — AT R TS, B IERE BOBRIR AT UK A T AR, IR RN
(ORGP R A AL AT CARLXT o (H AR AR T U k.
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Application of Photochemical Reflectance Index in Comparing
Frost Resistance of Grapevine Cultivars

Lulong Sun, Wei Song, Yuanpeng Du, Heng Zhai’

State Key Laboratory of Crop Biology, College of Horticultural Science and Engineering, Shandong Agricultural
University, Tai'an 271018, China

Abstract Leaves of 12 grapevine cultivars were selected as materials and collected in the fall. The photochemical re-
flectance index (PRI) in leaves was measured after frost treatment. Effective parameters were calculated and used in
functional value analysis to compare the cold hardiness of leaves. Cooling temperature led to a trend of declining PRI. PRI
and its relative value (R:) had a good linear relationship with temperature in the range of —8 to 0°C. Relative values at both
0°C and -8°C (Ro, R-s) differed among cultivars, as did the slope of regressions in the range of -8 to 0°C and can be used
as parameters to reflect the cold hardiness of leaves. Functional value analysis and cluster analysis showed that the most
cold-hardiness cultivar in leaves was Cabernet Sauvignon (Vitis vinifera), with R, R_g, and SLP values at 72.3%, 50.19%,
and 2.78, respectively.
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