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Table 1 The leaf tissue structure indexes of 13 walnut cultivars
‘A Variety X1/ pm X2/ pm X3/pm X4/ pm X5/pm X6/pm X7/pm X8/ pm X9
“URBHLBL” ¢ Yangbipao Hetao’ 2.28 17.29 85. 88 57.11 12.45 164. 07 0.53 0.35 1.53
“BRHBE”¢ Tie walnut’ 1.36 16. 80 56.78 71. 65 10. 81 146.03 0.39 0.50 0.87
“PEYT”¢ Yangjiang’ 2.22 13.65 55. 34 55. 81 10. 61 131. 68 0.42 0.42 1.06
“¥Z4 127 Yangza No, 17 1. 67 9.51 64.35 55. 20 9.17 137.02 0. 46 0.41 .21
“Z 375 L7 Yunxin Gaoyuan’ 1. 20 11.16 52. 86 61.32 10. 63 132.07 0. 40 0.47 0.89
“Z ¥ A Yunxin Yunlin® 2.96 12.35 73.45 58.95 10. 30 145. 68 0. 50 0.41 1.30
“ZFF 3017 Yunxin 3017 1.46 14. 90 62.78 65. 00 10. 27 149. 29 0.42 0.43 0.98
Z ¥ 306 Yunxin 306° 2.13 16.12 77.76 61.38 12.74 161. 02 0.49 0.38 1.36
“¥ir 2 27 Xinxin No. 2° 1.25 13.54 64. 54 81. 86 8.68 168. 58 0.38 0.49 0.80
“IR 185”¢ Wen 185’ 2.39 15. 66 77.58 85. 29 11.18 184. 61 0.43 0.46 1.01
“JT#% 4 57 Liache No. 4’ 1.31 13.44 87.07 108. 50 12.98 220. 30 0. 40 0.49 0.82
“PEREREBE” ¢ Tibet walnut’ 2.30 17.53 57. 42 79.11 12.48 166. 01 0.35 0.47 0.75
“F R K" Maisuihutou” 1.62 12.13 54.74 55. 80 8.49 122. 36 0. 63 0. 59 111
FA{H F value 37.371% * 25.453* * 37.918% * 40.852* * 6.783% * 101. 709 * * 1.999* * 1.789* * 15. 487 * *
75 5 ZH Variable coefficient 0.39 0.25 0.23 0.29 0.32 0.18 0. 66 0.56 0.38

W X1, fRR IR X2, bR BJRRE ; X3, MR L SR HE s X4, g 4 4L ZRUREBE 5 X5, T R B JREE 5 X6, It J JREBE 5 X7, 40 O 4540 4 4 BE (Cr,r) 5 X8, ML S5 A B A BE (Sr) 5 X9t i
Hi, e * FoRTE 0.05 KF LR BE, U FAE . FLH,X1,X2,X3,X4,X5,X6,X7,.X8. X9 REME X 5% 1,
Note: X1 ,cuticle thickness; X2,the thickness of surface; X3,palisade tissue thickness; X4, spongy tissue thickness; X5,lower epidermis thickness; X6,leaf thickness; X7, cellular structure

tightness(Cr,R) ; X8, cellular structure looseness(SR) ; X9, ratio of palisade tissue to spongy tissue, * *

X1,X2,X3,X4,X5,X6,X7,X8,X9 represent the same meaning as Table 1.
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represent significant difference at 0. 05 level, the same as following figure and table,
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Fig. 1 Variable cluster analysis of 9 indexes
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Table 2 Correlative matrix of leaf structural parameters
X1 X2 X3 X4 X5 X6 X7 X8 X9
X1 1
X2 0.115* 1
X3 0.188* * 0.161* * 1
X4 —0. 149 % * 0.136* * 0.112* 1
X5 0. 073 0. 247 * * 0.184* * 0. 138 * 1
X6 0. 005 0. 280 * * 0.535* * 0. 741 % * 0. 266 * * 1
X7 0. 027 —0. 067 0.187* * —0. 187 * * —0. 013 —0.310* * 1
X8 —0.113* —0. 065 —0.134* * 0. 226 * * —0. 023 —0. 184 * * 0.841* * 1
X9 0.243* * 0. 004 0. 554 * * —0.698* * 0. 020 —0. 211 % * 0. 263* * —0.282% * 1
*3 BRPEXIEIREHEF
Table 3 Correlative indexs and order of parameters in each cluster
5% Eietzn LBl LY
Category Index Correlative index Order of parameter
X7 0.156 4 2
X8 0.160 9 1
X9 0.041 6 3
B X1 0.018 2 4
X2 0.016 6 5
X5 0.013 5 6
B X3 0.0125 1
wex X4 0.012 5 1
H=2%k X6 1. 000 0 1
x4 13 Mk A B RS & TN
Table 4 Comprehensive evaluation on cold resistance of 13 walnut cultivars
A WA A R E iR I 2R 2R G5 R M BE T Average ¥ Rank
Variety Spongy tissue thickness  Leaf thickness Cellular structure looseness
“PERIYIEEBE” ¢ Yangbipao Hetao’ 0.035 8 0.425 9 0.000 0 0.153 9 11
“BREBk” ‘ Tie walnut’ 0.308 7 0.241 7 0.580 8 0.377 1 5
“PRYL” ¢ Yangjiang’ 0.011 4 0.095 3 0.3117 0.139 5 12
“BZ¢ 1 B5”*Yangza No. 1’ 0. 000 0 0.149 7 0.256 8 0.1355 13
“Z I JR” ¢ Yunxin Gaoyuan’ 0.114 9 0.099 2 0.483 5 0.232°5 8
“Z ¥ A" Yunxin Yunlin’ 0.070 4 0.238 2 0.240 4 0.183 0 10
“Z ¥ 301”¢ Yunxin 301° 0.184 0 0.275 0 0.355 4 0.271 5 7
Z ¥ 306¢ Yunxin 306° 0.116 0 0.394 8 0.127 7 0.212 8 9
“¥r# 2 57 Xinxin No. 2° 0. 500 2 0.472 0 0.569 5 0.513 9 3
“¥& 185”“Wen 185’ 0.564 6 0.635 6 0.446 0 0.548 7 2
“YL¥% 4 5”¢ Liache No. 4’ 1. 000 0 1. 000 O 0.593 9 0.864 6 1
“Fa %Ak ¢ Tibet walnut” 0.448 7 0.445 7 0.522 0 0.472 1 4
“FZRUPE k7 Maisuihutou’ 0.011 4 0. 000 0 1..000 0 0.337 1 6
23
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Study on the Relationship Between Cold Hardiness and
Leaf Anatomy of Thirteen Walnut Cultivars in Seedling

MA Ting'?**,LI Jing"**,XIAO Liangjun'** ,NING Delu'"**
(1. The Woody Oil Engineering Research Center of Yunnan Province, Kunming, Yunnan 650201 ;2. Oil Research and Development of Provincial

Innovation Team , Kunming, Yunnan 650201;3. Yunnan Academy of Forestry, Economic Forest Institute, Kunming, Yunnan 650201)

Abstract: 3 species,13 walnut cultivars in seedling were used as experimental materials. Leaf tissue structure indexes were
screened via coefficient of variation,analysis of correlation and hierarchical cluster analysis,and comprehensive evaluation
on cold resistance for each variety was done by subordinate function. The results showed that organizational structure
loose degree,spongy tissue and leaf thickness were the main factors related to the hardiness;the cold resistance for 13
cultivars was in order of ‘Liache No 4’>>‘Wen 185’ > ‘Xinxin No 2”>>*‘Tibet walnut’ > *Tie walnut’ > ‘Maisuihutou’ >
“Yunxin 301”>‘Yunxin Gaoyuan’>> ‘ Yunxin 306’ > ‘Yunxin Yunlin’>> ¢ Yangbipao Hetao’>> ¢ Yangjiang” > ¢ Yangza
No. 17 ;the cold resistance for 3 species was in order of Juglans regia™>Juglans hopeiensis™> Juglans sigillata.

Keywords : walnut in seedling;leaf anatomy;cold hardiness

24

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

