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Abstract; Taking 42 cultivars and 70 seedling individuals in Jiangsu Province Key Forest Improved
Breed Base of Carya illinoinensis ( Wangenh.) K. Koch as test samples, determination and diversity
analysis on 10 nut traits and contents of fatty acids in kernels were conducted. The results show that the
coefficients of variation of 10 nut traits are 2.86% —32.59%, in which, the coefficient of variation of
kernel mass per nut is the highest, followed by single nut mass (28.83%). Fifteen faity acids are
detected in kernels of 112 test C. illinoinensis samples, in which, the octadecenoic acid content (252.485
mg + ¢ ') is the highest, followed by the octadecadienoic acid content ( 133.952 mg - g”'); the
unsaturated fatty acid content is 396.105 mg + ¢”', accounting for 93.528% of the total fatty acid content,
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and the monounsaturated fatty acid content (254.919 mg - g”') is higher than the polyunsaturated fatty
acid content (141.185 mg - g'). The coefficients of variation of contents of the 15 fatty acids are
3.145%~-57.143% , in which, the coefficient of variation of tetradecanoic acid content is the highest, and
the coefficients of variation of heptadecanoic acid, eicosanoic acid, hexadecenoic acid, and
octadecatrienoic acid contents are also relatively high, which are all greater than 30%. The correlation
analysis result shows that there are extremely significant positive correlations between single nut mass, nut
horizontal diameter, nut vertical diameter, and nut lateral diameter; there are significant or extremely
significant positive correlations between most of the contents of 15 fatty acids. The cluster analysis result
shows that 112 test C. illinoinensis samples can be divided into 10 groups according to 10 nut traits, in
which, group I has the highest oil yield, group VI has the thinnest shell and the highest kernel yield,
and group IX has the relatively large nut; 112 test C. illinoinensis samples can be divided into 4 groups
according to the contents of 15 fatty acids in kernels, in which, group A has the highest contents of most
fatty acids. The comprehensive analysis shows that there are relatively high diversities of nut traits and
fatty acid contents in kernels of 112 test C. illinoinensis samples, in which, the contents of fatty acids in
kernels of SD49 and ‘Pawnee’ are relatively high, and they can be used as parent materials for breeding
high-oil cultivars.

Key words: Carya illinoinensis ( Wangenh.) K. Koch; nut trait; fatty acid content; diversity; breeding
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Table 1 Analysis on diversity of nut traits of 112 Carya illinoinensis (Wangenh.) K. Koch samples'

41t Statistic my/g Dy/mm  Dy/mm D, /mm I R my/g v/ % d/mm yo/ %
YI{E Mean 6.14 21.67 38.50 20.59 1.78 1.05 3.16 51.22 0.78 65.92
i K {H Maximum 10.62 26.37 54.38 25.86 2.43 1.13 6.28 62.85 1.77 73.82
fz/IMA Minimum 1.94 14.02 22.40 13.74 1.09 1.00 1.06 31.13 0.41 55.36
FrifEZE Standard deviation 1.77 2.43 6.23 2.38 0.26 0.03 1.03 5.70 0.20 3.54
CV/% 28.83 11.21 16.18 11.56 14.61 2.86 32.59 11.13 25.64 5.37

Doy s BN i Single nut mass; Dy : " H R4S Nut horizontal diameter; Dy R4 4E Nut vertical diameter; Dy ; " H: 4% Nut lateral
diameter; 1. FIEHEEL Nut shape index; R: I BRI LE Ratio of nut horizontal diameter to lateral diameter; my : B/ HEF0{~ Fi & Kernel mass per
nut; y: H{7% Kernel yield; d: FFEE Shell thickness; yq: HiHR Oil yield. CV: 75 R AL Coefficient of variation.
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Table 2 Analysis on contents of fatty acids in kernels of 112 Carya illinoinensis ( Wangenh.) K. Koch samples

W it/ (g - 1)

Content of fatty acids?

Giitay

Statistic') €10: 0 C12:0 C14:0 C15:0 €16 : 0 €16 : 1 C17:0 C17: 1 C18: 0 C18: 1
X 0.014 0.159 0.077 0.096 26.393 0.450 0.135 0.361 0.014 252.485
X 0.037 0.188 0.260 0.167 50.579 0.852 0.344 0.758 0.032 401.801
Ain 0.006 0.151 0.000 0.055 0.408 0.188 0.000 0.184 0.006 165.063
SD 0.004 0.005 0.044 0.024 5.660 0.151 0.051 0.078 0.004 39.118
v/ % 28.571 3.145 57.143 25.000 21.445 33.556 37.778 21.607 28.571 15.493
Bty EHRR S/ (mg » g ')?  Content of fatty acids?

Statistic'” 18 : 2 18 : 3 €20: 0 €20 : 1 €23:0 TFA MNFA PNFA NFA
X 133.952 7.233 0.351 1.623 0.171 423.514 254.919 141.185 396.105
X 244.335 17.742 0.999 3.477 0.416 713.911 406.776 262.077 668.853
X 58.635 2.130 0.000 0.675 0.102 251.251 166.234 60.765 235.884
SD 33.336 2.290 0.132 0.434 0.037 62.747 39.646 35.318 58.104
CV/% 24.887 31.660 37.607 26.741 21.637 14.816 15.552 25.015 14.669

DX, {4 Mean; A

max

: B RMH Maximum; A : 5/ME Minimum; SD: FR#EZE Standard deviation; CV: 285 R4 Coefficient of variation.

2 C10 : 0; 24 Decanoic acid; C12 : 0; HAEMR Dodecanoic acid; C14 : 0; + PURERER Tetradecanoic acid; C15 : 0; + FLHKER Pentadecanoic acid;
C16 : 0; FAHER Hexadecanoic acid; C16 : 1: £EAH M R Hexadecenoic acid; C17 : 0. + L& Heptadecanoic acid; C17 : 1. + b W R
Heptadecenoic acid; C18 : 0; TSR Octadecanoic acid; C18 @ 1 & Octadecenoic acid; C18 : 2 PR Octadecadienoic acid; C18 : 3 JJFRAR
Octadecatrienoic acid; C20 : 0: fE4:M& Eicosanoic acid; C20 : 1; —- MR Eicosenoic acid; €23 : 0: .+ =/%fR Tricosanoic acid; TFA . &8I
iR Total fatty acids; MNFA : BRI FIENTFR Monounsaturated fatty acids; PNFA ; AR AR R Polyunsaturated fatty acids; NFA . A F)g B

% Unsaturated fatty acids.
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Table 3 Correlation analysis on nut traits of 112 Carya illinoinensis ( Wangenh.) K. Koch samples!
Mok HPEAR A B M BB Correlation coefficient among different traits
Trait my Dy Dy D, 1 R my YKk d
Dy 0.792 **
Dy 0.706 s = 0.485 =
Dy, 0.807 = 0.962 = 0.460 = =
I 0.126 =0.273 #= 0.701 == =0.272 =
R -0.107 0.045 0.048 -0.214 * -0.005
my 0.937 % 0.700 * = 0.679 ** 0.703 # 0.160 -0.043
YK 0.083 -0.038 0.061 -0.072 0.070 0.175 0.414 =
d 0.190 0.146 0.065 0.214 * -0.031 -0.257 = -0.103 —0.793 =
Yo 0.386 ** 0.135 0.181 0.187 0.084 -0.176 0.418 #* 0.262 # -0.032

])mN: FAASIR BB i Single nut mass; Dy : "SR RE /S Nut horizontal diameter; Dy : "SIRZATE Nut vertical diameter; D, : "E A M42 Nut lateral
diameter; 1. JIEFEEL Nut shape index; R "ESAE L Ratio of nut horizontal diameter to lateral diameter; my : HLA~FLF1{~ 5 i Kernel mass per
nut; yi: H{7% Kernel yield; d; FFEERE Shell thickness; vq: HHZR Oil yield. * ; P<0.05; % ; P<0.01.

F4 112 BEF LR RERB S EHNEXES Y

Table 4 Correlation analysis on contents of fatty acids in kernels of 112 Carya illinoinensis ( Wangenh.) K. Koch samples!’

HE WAL & A A AHSE R EL Correlation coefficient among fatty acid contents

e Cl0:0 CI2:0 Cl4:0 CI15:0 Cl6:0 Cl6:1 Cl7:0 C17:1 C18:0 CI8:1 Cl8:2 C18:3 C20:0 C20:1
CI2:0 0.533 s
Cl4:0 -0.114 0.510 s
Cl15:0 -0.122 0.235 % 0.691 s
Cl16: 0 0.045 0.344 s 0.710 % 0.657 %3
Cl6: 1 0.124 0.084 -0.007 -0.058 0.032
C17:0 0.381 =% 0.270 =% 0.144 0.271 s 0.445 #%  —0.005
C17:1 0.412 %% 0.653 ** 0.516 #% 0.456 #:* 0.604 = 0.114 0.453 s
C18:0 0.102 0.010 -0.047 -0.005 0.010 -0.102  -0.025 —-0.064
C18:1 0.391 s 0.578 s  0.426 %% 0.288 sk (0.547 sk 0.137 0.499 s 0.787 #% —0.082
C18:2 -0.105 0.289 s  0.611 %  0.769 #: 0.659 #* —0.012 0.225 = 0.508 ##x —0.120  0.190 *
Cl8:3 0.001 0.299 % 0.450 #= 0.682 =% 0.577 #% -0.049 0.420 #%  0.473 =% -0.137  0.229 = 0.857 s
C20:0 0.465 = 0.338 x*x  0.065 0.239 s  0.303 = -0.068 0.707 #%  0.345 %%  0.014  0.452 %% 0.215%  0.482 *=*
C20: 1 0.312 %% 0.563 %  0.507 s  0.413 % 0.567 s 0.085 0.525 %% 0.746 %% —0.098  0.894 %% 0.350 % 0.366 ** 0.462 s
C23:0 0.569 = 0.385 %% 0.083 0.162 0.327 s 0.078 0.353 %% 0.565 %%  0.153  0.587 %% 0.161 0.227 % 0.456 s 0.524 #

D CFA. Fatty acid content. C10 : 0; Z%[if Decanoic acid; C12 : 0; HHEBR Dodecanoic acid; Cl14

g Pentadecanoic acid; C16 : 0; #EHIAR Hexadecanoic acid; C16 : 1
LRI AR Heptadecenoic acid; C18 : 0. i EAR Octadecanoic aci
C18 : 3; W kR Octadecatrienoic acid; C20 : 0; fE4:MR Eicosanoic
acid. * ; P<0.05; #* . P<0.01.
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Fig. 1 UPGMA cluster dendrogram of 112 Carya illinoinensis ( Wangenh.) K. Koch samples based on 10 nut traits

£5 10 B#EFZLZRZERHE"
Table 5 Means of fruit phenotypic traits of 10 groups of Carya illinoinensis ( Wangenh.) K. Koch"

2H 51 Group my/g Dy /mm Dy/mm D;/mm 1 R my/g yx/ % d/mm yo/ %
1 6.302 23.418 25.617 22.710 1.094 1.031 1.964 31.131 1.774 69.264
I 3.177 17.287 27.081 16.380 1.585 1.055 1.736 54.229 0.669 65.407
I 8.793 23.877 49.560 22.771 2.084 1.050 5.092 57.869 0.655 66.319
v 5.671 21.537 42.009 20.402 1.967 1.056 2.530 44.620 0.872 59.827
v 7.308 23.819 35.845 23.253 1.506 1.025 3.111 42.508 1.092 66.688
Vi 4.711 20.749 32.847 19.766 1.599 1.050 2.326 49.216 0.768 64.019
VI 6.571 20.939 42.772 19.928 2.051 1.053 3.915 59.549 0.600 68.245
VI 5.995 21.748 37.178 20.665 1.712 1.061 3.356 55.969 0.640 66.102
IX 9.200 25.530 44.114 24.769 1.730 1.031 4.658 50.754 0.844 68.349
X 6.501 21.995 40.069 20.632 1.834 1.066 3.224 49.432 0.880 67.906

Dimy s AU BT Single nut mass; Dy R KEFE Nut horizontal diameter; Dy : "WHIA4E Nut vertical diameter; D, ; "4 Nut lateral
diameter; 1; SIS R Nut shape index; R I A [ Ratio of nut horizontal diameter to lateral diameter; my : BAASIX BRI~ i Kernel mass per
nut; y: H~ % Kernel yield; d: TS Shell thickness; y : HE oil yield.
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Fig. 2 UPGMA cluster dendrogram of 112 Carya illinoinensis ( Wangenh.) K. Koch samples based on
contents of 15 fatty acids in kernels
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Table 6 Means of contents of fatty acids in kernels of 4 groups of Carya illinoinensis (Wangenh.) K. Koch germplasm resources'’
2H 51 BEWFR & #/ (mg - ¢7')  Content of fatty acids
Group C10:0 CI2:0 Cl4:0 C15:0 Cl16:0 C16: 1 C17:0 C17: 1 C18:0 C18: 1
A 0.027 0.177 0.215 0.159 46.679 0.599 0.318 0.647 0.017 390.816
B 0.015 0.152 0.000 0.062 14.672 0.188 0.043 0.184 0.011 165.064
C 0.012 0.161 0.142 0.146 35.779 0.711 0.152 0.432 0.012 270.912
D 0.013 0.159 0.074 0.093 25.896 0.446 0.134 0.360 0.014 254.979
ZH 51 NEMifR &/ (mg - ¢7')  Content of fatty acids
Group Cl8:2 Ci18:3 C20:0 C20: 1 C23:0 TFA MNFA PNFA NFA
A 208.795 14.242 0.881 3.412 0.327 667.309 395.473 223.037 618.510
B 66.003 3.647 0.291 0.798 0.120 251.251 166.234 69.650 235.884
C 206.253 11.515 0.403 1.903 0.156 528.689 273.958 217.768 491.726
D 129.491 6.900 0.342 1.634 0.172 420.706 257.419 136.391 393.810

D' C10 : 0: Z&MR Decanoic acid; C12 : 0; A& Dodecanoic acid; Cl14 : 0: |- PU%EHR Tetradecanoic acid; C15 : 0: | FLH%AR Pentadecanoic acid;
C16 : 0. ¥EHE R Hexadecanoic acid; C16 : 1; 12 48y B2 Hexadecenoic acid; C17 : 0; L& Heptadecanoic acid; C17 : 1: + & B R
Heptadecenoic acid; C18 : 0; THHE MR Octadecanoic acid; C18 : 1; JHiR Octadecenoic acid; C18 : 2 I{MfR Octadecadienoic acid; C18 : 3. WV FRER
Octadecatrienoic acid; C20 : 0; f£/EMR Eicosanoic acid; €20 : 1; /&R Eicosenoic acid; €23 : 0: .+ =HEMR Tricosanoic acid; TFA ; LS
2 Total fatty acids; MNFA; BN FIAR IR Monounsaturated fatty acids; PNFA: Z AW FIBEIITER Polyunsaturated fatty acids; NFA . AN FIg i

f Unsaturated fatty acids.
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