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Comprehensive evaluation on the cold resistance of
several main Chinese chestnut cultivars

GUO Yan, ZHANG Shuhang, LI Ying, ZHANG Xinfang, HAN Bin, WANG Guangpeng” , YANG Yang
(Changli Institute of Polomogy. Hebei Academy of Agricultural and Forestry Sciences, Changli 066600, China)

Abstract  Annual dormant branches of 10 chestnut cultivars were taken as the experimental materials. Relative
electrical conductivities (REC) , freeze injury index,dyeing degree, the contents of malondialdehyde (MDA) , proline, and
soluble sugar under different low temperature treatments, as well as the anatomical structures indexes of branches were
determined in this study. Semi lethal temperature (LTsy) was assessed with REC and Logistic equation. The
physicochemical and morphological structural indexes, which had significant relationship with LTs, , were screened by
correlation analysis. The membership function was used to determine the average subordinate level of the indexes, the
comprehensive evaluation and cold resistance of main cultivars were sorted by comparing the average subordinative
indexes. The results showed that: The relative electrical conductivities of 10 chestnut cultivars were in approximate “S”
trend as temperature decreased. The LTs, based on the REC of 10 chestnut varieties (strains) were quite different,
ranging from —26.64 to — 17.73 ‘C . The significant correlations were found between LTy, and the indexes including
REC., freeze injury index. dyeing degree. the contents of MDA under —20 C treatment, as well as phellem layer
thickness and phellem layer ratio of the branch. These characters could be used as physicochemical and morphological
structural indexes. The membership function based on 6 indexes could be used to accurately identify the cold resistance
of the chestnut. The order of cold resistance of 10 chestnut cultivars, from the strong to the weak, was Yankuan,
Yanshanzaofeng, Yankui, Chushuhong Zipo,Niandiban, Luotian 1,Hongli, Yanhong and Za 35.

Keywords Chinese chestnut; cold resistance; index; comprehensive evaluation.
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Table 1 List of tested Chestnut cultivars
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Table 3 Freeze injury index of chestnut branches under low temperatures

o WL /°C Temperature

Cultivar 4 —10 —15 —20 —25 —30 —35
Hell B 0. 00 0. 00 3.33  15.75 50.19  93.69  95.17
FHE B8 0. 00 3.03 5.05 8.52 53.81 91.82  98.84
HeZs 0. 00 2.57 3.72 24,17 61.11  95.67  96.67
E it 0. 00 2.75 3.70  26.18  69.53  91.22  93.35
ML 0. 00 3.33  18.76  55.91 91.83  99.63 100.00
A U 0.00 3.33 6.07  46.02  71.67  99.56 100.00
2k 35 0. 00 3.33  18.34  53.53 81.11 99.28  99.75
KR 0. 00 3.33 8.33  35.52  70.02 100.00 100.00
JLE=AN 0. 00 3.70 5.55  26.67 43.33  80.11 94,44
PH1s 0. 00 3.33  13.34  40.34  64.30  99.49  99.49
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Table 4 Dyeing degree of chestnut branches under low temperatures

o W& /°C Temperature

Cultivar 4 —10 —15 —20 —25 —30 —35
el B4 3.0 3.0 2.8 2.0 1.4 0.3 0.3
e 55 3.0 2.9 2.7 2.5 1.5 0.3 0.3
Pl 3.0 2.9 2.8 1.5 1.1 0.3 0.2
E$E| 3.0 2.9 2.7 1.2 1.2 0.4 0.3
HeLT 2.9 3.0 2.4 0.9 0.5 0.2 0.1
21 3.0 3.0 2.3 1.6 1.1 0.2 0.1
7k 35 3.0 3.0 2.6 1.0 0.7 0.1 0.0
KR 3.0 2.9 2.6 1.1 1.1 0.3 0.4
JUE=SAN 3.0 3.0 2.8 2.3 1.0 0.4 0.2
BH 15 2.7 2.5 2.5 1.8 2.3 0.3 0.0
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Table 9 Correlation coefficient of cold resistance indexes of chestnut branches

e
Ijz:]:es X X X X x X

X, 1

X, 0.958™ 1

X —0. 644" —0.779" 1

X, 0.939™ 0.936" —0.617 1

X5 —0.908™ —0.930™ 0.777 —0.829™ 1

Xs —0.757" —0.790™ 0.749" —0.620 0.926™ 1

XX SR X A X BEORE; X0 W IBS & X6, RRBEE; X, R 2 %
* RRAE P<0. 05 K- FEA R s o RRAE P<<0. 01 K BHEHIL
Note: X ,relative electrical conductivities; X» , freeze injury index; X3 . dyeing degree; X, , MDA contents;
X ,phellem thickness; X ; phellem ratio; * means significance at P<C0. 05, ** means significance at
P<0.01.

2.9 FEAHRERMABEES TN “Jk 357 R HE ] L E R T A E R BT FE A A

8 SRR RECEE L DL 6 P FESS bR R B O
BIEXT 10 A4 58 5 B A 2% bt € M 00 47 28 & 1M OF
HeFp -3 58 0w B R, e M s . 25 A sk 10
JIE7R 5 10 A Bz 5 5l Pl B 4 0 6 M R 55 AR < ¢
Yo > MR AT > e > Ab B > R >
KM > B H 1 57 > 4050 > il > 4m
357, BLHE R 45 S 5 i AR L SR B LT, A9 HE
JP o AR — B, U R HU M Ab e, (LT A

Je P B BT AR 555 A Bl ST LA e B 9K s 48 (R
RPN A B E 2R

GNP 1 RS MHE 10 A M S o 2 S T I
T RGERIEI M T LR LR 2y 4 2658 | KRR
HETE M AE LR R TR RE T R 5 (1 R AR
LR CAbE L AR HBT SR A T 26
5 ORI B 1 S M LD HA FE S 5 O
IV A4 * HELL F 2% 357 HAT FEMEML 55 .

K10 FTEABRERFRBGERREEME

Table 10 Subordinative level of cold resistance indexes of different chestnut branches

TRE R N AR TSR PUENHT
AH X JES SN AR )2 R B
i Freeze oy == Average Order of
) HL SR : Dyeing Phellem o
Cultivar injury MDA Phellem  subordinative cold
REC degree thickness
index contents ratio level resistance
e 1l B 0.95 0. 85 0. 69 0. 87 1. 00 1. 00 0. 89 2
HE T 1.00 1.00 1.00 1.00 0. 82 0.59 0.90 1
e Zs 0.83 0.67 0.38 0. 80 0.46 0.42 0.59 3
230 0. 64 0.63 0.19 0.75 0. 30 0.19 0. 45 5
LT 0.01 0. 00 0. 00 0.18 0. 04 0.04 0.04 9
21 58 0. 00 0.21 0. 44 0. 00 0.13 0.30 0.18 8
& 35 0.08 0. 05 0. 06 0.01 0. 00 0.01 0.03 10
A RS AR 0.36 0.43 0.13 0. 64 0.27 0.02 0.31 6
JUE=FaN 0.41 0.62 0.88 0.75 0.31 0.23 0.53 4
PH15 0.32 0.33 0. 56 0.43 0.15 0.01 0. 30 7
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Fig. 1 Hierarchical cluster analysis on cold resistance of different

chestnut cultivars by average subordinative level
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