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Abstract: [ Objective] In this study, the main economic characteristics and contents of the main nutrients of fruit from
22 fine trees of Carya cathayensis were compared and a correlation analysis was made on the above indicators in order to
provide a scientific basis of purposeful fine seed breeding as well as its development and utilization. [ Method] Seven
main economic characteristics and the contents of six main nutrients of fruit from 22 fine trees of C. cathayensis were
compared and analyzed and a correlation analysis was made on the above indicators. [ Result] There were highly
significant differences in the fresh fruit masses, the nut masses, the dry nut masses, the dry masses, the fresh seed rate,
the dry seed rate and the dry kernel rate. Of all these fine trees, there were highly significant differences in the contents
of crude fat, protein and the main fatty acid. According to the results of correlation analysis, the fresh fruit masses had
an extremely significant positive correlation with the nut masses, the dry nut masses, the dry masses and the dry kernel

rate. The contents of the crude fat had a significant positive correlation with the oleic acid content and a significant
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negative correlation with the linoleic acid. The result of the principal component analysis demonstrates the nut masses,

the dry nut masses and the oleic acid content. Based on the results of cluster analysis, the 22 fine trees were divided into

five groups including Hule No. 1 tree, Guoziyuan No. 1 tree and Guoziyuan No. 3 tree, which were individually clustered

into one type; other excellent samples of C. cathayensis and C. dabieshanensis were also classified as one type.

[ Conclusion] The nut mass, dry nut mass and oleic acid content were very important for providing a scientific basis for

fine seed breeding as genetic resources were very abundant in all these fine trees and there were highly significant

differences in their economic characteristics and nutrients as well as their development and utilization. According to the

results of cluster analysis, there are differences between C. cathayensis from Ningguo City and C. dabieshanensis from

Dabieshan Mountain.
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Table 1 Variance analysis and multiple comparison on the main economic characters of fruit among
Carya cathayensis and C. dabieshanensis fine trees
fibk ﬁ%ﬁ%ﬁ%@ E%ﬁﬁi@ K%rﬁ%@ rt%tﬁ%@ BRI/ % THRR/% rmt%%
fine trees single fruit single nut single dried single dry frf%sh seed qu seed rate of dried
mass mass mass kernel mass yield rate yield rate kernel

Rk 15 Nanjil 13.61£2.10 HIJ  4.40+0.52 HI 3.35+0.40 G 1.48+0.33 F  32.98+3.32 GH 25.18+2.62 GH 41.95+7.30 DE
Wit 2 5 Nanji2 15.03+0.90 FG  4.46+0.39 H 3.41:0.32 G 1.54£0.31 EF  30.14£1.76 1 23.02+1.68 T 43.80+7.50 BCDE
it 3 5 Nanji3 13.63+1.03 HIJ  4.52+0.45 H 3.43+0.32 FG 1.56+0.25 EF  34.04+2.88 G 25.91+2.05 G 43.72+6.81 BCDE
itk 14 %5 Nanjil4 13.31+£1.27 1) 4.35+0.33 HI 3.38+0.27 G 1.58+0.20 EF  33.21+3.10 GH 25.90+3.01 G 46.51+5.40 ABC
Rk 15 5 Nanjil5 13.34+£1.09 1) 4.40+0.48 HI 3.30+0.42 G 1.43+0.40 FG  33.86+2.34 GH 25.40+2.05 G 41.23+£9.75 EF
15 Jialul 12.59+1.51 GH  4.34+0.47 1 3.20+0.43 G 1.11£0.31 GH 35.98+3.06 ] 26.88+3.63 1 32.60+£7.43 F
%2 5 Jialu2 14.60+2.04 J 4.06+0.69 HI 3.19+0.36 G 1.22+0.30 H = 27.92+2.94 F 22.46+3.77 FG 37.45+7.22 G
TR 25 Wanjia2 17.46+1.01 BC  5.33+0.44 E 3.97+0.32 E 1.93£0.27 CD  30.77+1.88 1 2291£1.73 1 47.59+5.24 ABC
%% 15 Hulel 21.08+1.62 A 6.35£0.58 D 4.56+0.46 D 1.99+0.45 C  30.30+2.25 [ 21.91+£1.84 1] 41.76+8.30 DEF
#1525 Hule2 18.36+1.40 B 4.96+0.51 EFG ~ 3.72+0.43 EF 1.68+0.35 DEF 27.43+2.28 ] 20.55+1.95 ) 43.77+5.84 BCDE
=8 15 Yuntil 16.66+1.18 CDE  4.66+0.41 FGH  3.72+0.42 EF 1.66+0.40 EF  28.06+2.08 ] 23.38+2.94 HI 43.22+7.17 CDE
2% Yunti2 13.53+1.24 HIJ  4.61+£0.55 GH = 3.49+0.42 FG 1.50+£0.34 ' 32.01£2.56 HI  26.16+2.03 FG 41.33£7.16 EF
filifE 2 %5 Xianxia2 16.66+0.92 CDE  5.01+0.33 EF 3.80+0.27 E 1.79+0.25 CDE 30.68+1.43 1 23.25+1.13 1 46.64+4.71 ABC
HRF I 15 Guoziyuanl 17.63+1.26 BC  6.80+0.80 C 5.12+ 0.59 ABC 2.34+0.31 B 40.85+3.77 DE  30.83+3.23 E 44.96+7.35 ABCDE
HFbH 35 Guoziyuan3  20.60+1.66 A 7.53+0.87 A 5.37+ 0.65 A 2.62+ 0.31A  39.01+3.36 E 27.74£3.61 F 46.56+8.53 ABC
%3155 Jinzhail5 16.17+4.30 DE 6.93+0.83 BC 5.16+ 0.56 AB 2.47+ 0.20 AB 45.27+4.63 B 33.41£2.45 CD 46.87+4.14 ABC
47516 5 Jinzhail6 15.85+1.84 DEF  6.80+0.74 C 4.84+ 0.54 CD  2.34+ 0.25B 43.39+3.81 BC 30.73+2.48 E 46.13+5.83 ABCD
4% 185 Jinzhail8 16.94 £1.58 CD  7.23+0.73 AB 5.41+ 0.63 A 2.64+0.33 A 42.76+£2.55 C  31.94+2.41 DE 48.63+3.57 A
4% 19 %5 Jinzhail9 13.94+ 1.19 GHI 6.58+0.48 CD 4.86+ 0.43 BCD 2.44+ 0.20 AB 47.69+2.27 A 35.18+2.41 BC 49.13£5.55 A
4% 61 5 Jinzhai61 14.16 £1.51 GHI 6.87+0.35 BC 4.99+ 0.56 BC  2.44+ 0.40 AB 48.41+1.99 A 35.34+1.93 B 47.85+5.85 AB
43 62 %5 Jinzhai62 15.78+1.35 EF  6.65+0.67 CD 4.82+ 047 CD 230+ 0.45B 42.23+2.42 CD 30.58+1.91 E 46.01+5.92 ABCD
478 635 Jinzhai63 13.97+1.49 GHI  6.63+0.68 CD 5.12+ 0.55 ABC 2.41+ 0.30 AB 48.84+3.22 A 38.34+5.24 A 45.88+7.35 ABCD
F 58.809 ** 125.692 " 94.795 " 46.464 ™" 191.623 ** 101.898 ** 9.949 **

1 AR AR KRS FRF R 22 R F(ET, « HZEREFH(P<0.05), « « HEFM B E(P<0.01), T, Different lowercase letters mean sig-

nificant difference among fine trees. * means the difference was significant( P<0.05) , * * means the difference was extremely significant (P<0.01). The same below.
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Table 2 Variance analysis and multiple comparison on the main nutrient contents of kernel among
C. cathayensis and C. dabieshanensis fine trees
otk il iEeva EHFEAR, AR £ 414 B 5 /% main fatty acid content in crude fat
fine trees (mg-g™) (mg-g™) A MR BRI DA

crude fatcontent protein content stearic acid oleic acid linoleic acid linolenic acid
Rtk 15 Nanjil 67.93£1.25 A 7.95+0.27 CDE 1.94+0.19 CDE 68.80+1.90 FGH 22.20+2.90 CDE 0.408+0.006 CD
Rtk 2 5 Nanji2 65.57+£0.75 ABCDE  7.68+0.17 EFG 2.14+0.09 ABC 69.00+1.00 EFGH ~ 21.00+1.40 EF 0.337+0.006 JKL
Rtk 3 %5 Nanji3 67.40+£0.90 ABC 7.78+0.04 DEFG 2.04+0.12 BCD 72.23+£0.95A 19.13£1.25FG 0.375+0.007EFG
Rtk 14 %5 Nanjil4 65.43+1.35 ABCDE  8.38+0.06 AB 2.16£0.11 ABC 69.50+1.90 C 21.43+1.15 DEF 0.330+0.005 KL
Rtk 15 5 Nanjil5 65.07+0.85 BCDE  8.06+0.08 CD 2.37£0.12 A 69.10+£0.70 CD 21.00+1.40 EF 0.338+0.006 JKL
i 15 Jialul 62.00£1.20 F 6.74+0.05 1J 2.37+0.07 A 63.40+0.80 I 26.00£0.80 A 0.372+0.010 FGH
2 5 Jialu2 66.20+£0.90 ABCD  6.48+0.06 JK 2.36+0.07 A 69.87+1.35 CDEFG  20.00+1.60 EFG 0.348+0.008 1JK
TIK 25 Wanjia2 66.13£0.95 ABCD  8.12+0.07 BC 2.29+0.03 A 71.23+£0.95 CDEF  19.53+0.65 FG 0.788+0.004 A
% 15 Hulel 67.40+1.20 ABC 6.79+0.05 1 1.70+£0.06 FGH 72.90+1.60 CD 16.77+1.15 H 0.327+0.009 L
#1525 Hule2 65.93+1.15 ABCDE  7.84+0.09 DEF 1.81£0.12 DEF 73.13+£2.05 C 18.20+£0.80 GH 0.338+0.011 JKL
=46 15 Yuntil 66.20+1.40 ABCD  7.87+0.11 CDEF 2.30£0.10 A 66.20+0.90 HI 24.00+1.00 ABC 0.289+0.014 M
o 25 Yunti2 64.70+1.10 CDEF ~ 8.38+0.19 AB 2.31£0.15 A 64.53+1.15 1 25.40+0.80 AB 0.335+0.013 JKL
& 2 5 Xianxia2 64.83+1.75 BCDE ~ 8.37+0.07 AB 2.17+0.09 ABC 66.77+1.95 GHI 23.43+1.25 BCD 0.335+0.012 JKL
HFH 1 Guoziyuanl 67.53£0.65 AB 6.42+0.20 K 1.97+0.18 CDE 81.00+0.40 AB 10.40£0.17 JK 0.503£0.021 B
HFH 3 Guoziyuan3 68.13+£0.95 A 6.68+0.12 IJK 2.26+0.08 AB 82.00+0.50 A 9.16£0.23 K 0.410£0.010 C
23155 Jinzhail5 66.27£1.55 ABC 7.76£0.18 EFG 1.43+0.09 1 80.27+2.05 AB 11.40£0.10 1JK 0.280+£0.010 M
42E 165 Jinzhail6 63.43+2.35 DEF 8.46+0.09 A 1.67+0.12 FGHI 69.80+2.70 CDEFG  20.03+0.15 EFG 0.360+0.010 GHI
4% 18 % Jinzhail8 66.13£0.95 ABCD  7.22+0.11 H 1.48+0.08 HI 78.57+1.65 B 12.60+0.10 1J 0.280+£0.010 M
43£ 195 Jinzhail9 65.77+£1.65 ABCDE  7.52+0.14 G 1.54£0.15 GHI 77.63+1.95 B 13.60£0.10 I 0.353+0.015 HIJ
43 61 5 Jinzhai61 63.33+1.35 EF 7.82+0.17 DEF 1.73£0.09 EFG 71.87+1.95 CDEF  18.20+0.10 GH 0.350+0.010 JK
43E 625 Jinzhai62 64.77+1.15 BCDEF  7.60£0.11 FG 1.62+0.10 FGHI 79.03+2.25 AB 11.70£0.20 1J 0.390+0.010 DE

4278 63 5 Jinzhai63

65.53+1.15 ABCDE  6.64+0.14 1JK

1.74£0.07 EFG

80.20+0.60 AB

10.40+0.10 JK

0.387+0.015 EF

F 4390° 81.002° 26.811° " 30478" " 74113 459754
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Table 3 Correlation analysis on the main economic characters of fruit from C. cathayensis and

C. dabieshanensis fine trees

¥/ index SFM SNM SDNM SDKM FSYR DSYR RDK
SFM 1.000
SNM 0.558 " 1.000
SDNM 0.587"" 0.964 ** 1.000
SDKM 0.477** 0.916 "~ 0.939 "~ 1.000
FSYR -0.108 0.688 ** 0.650 " 0.662** 1.0000
DSYR -0.151 0.620 " 0.617"" 0.638"" 0.973 " 1.000
RDK 0.438 " 0.647 " 0.694 " 0.776 ** 0.572"" 0.571"" 1.000

HSFML BT single fruit mass ; SNM. IR i 5 single nut mass ; SDNM. "S- i single dry nut mass ; SDKM. {844~ Jii i sin-
gle dry kernel mass;FSYR.@iHjﬁ% fresh seed yield rate;DSYR.‘FHj*%% dry seed yield rate;RDK.ﬂ;Hj{:% rate of dried kernet,
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Table 4 Correlation analysis on the main nutrient contents of kernel from C. cathayensis and

C. dabieshanensis fine trees

e %ix HLAR BT T R TR hER BRI M RR R
nutrient content crude fat protein stearic acid oleic acid linoleic acid linolenic acid
FLIEN crude fat 1.000
FE I JF protein -0.200 1.000
AR stearic acid 0.052 0.065 1.000
PR oleic acid 0.461*" -0.441*" -0.550** 1.000
AEIHAR linoleic acid -0.286" 0.520*" 0.619** -0.933** 1.000
TEJFRAA linolenic acid 0.147 -0.021 0.250* 0.099 -0.073 1.000

2.3.3 LA EBZROR R0
PABECHY 22 A IAZ MR MR A AR AS R 2R 52 3=
BEATHMIR G R T E IR U & AR bR A
AT R b R WK 5
x5 WEMAKRIREZEEFHERS S H
Table 5 Principal component analysis of influencing
factors on the fruits quality of C. cathayensis

and C. dabieshanensis fine trees

o F g PC

index 1 9 3
FH AL single fruit mass 0.307 -0.742 -0.104
IR LG i single nut mass 0.949 -0.019 -0.083
I FF B single dry nut mass 0.932 -0.181  0.033
TAH i & single dry kernel mass 0.874 0.153  0.162
BEHFFE fresh seed yield rate 0.691  0.617  0.004
FHAHR dry seed yield rate 0.694  0.613  0.081
F 472 rate of dried kernel 0411 0486 0477
KB crude fat 0.243  -0.692  0.292
H AT protein -0.339  0.608  0.176
TEHRHA stearic acid -0.673 -0.175  0.408
TR oleic acid 0.890 -0.309  0.033
TEIMR linoleic acid -0.902 0274  0.064
T JFRAR linolenic acid -0.029 -0.259 0.858

FEIEAR Tatent root 5.981 2.718 1.308
TR/ % contribution rate 46.055  20.907 10.031

H & S AIAL 3 A 343 1 51 kR 4 BN
46.055% . 20.907% . 10.031%, 2 B 51 #k & ik
76.993% . TEHS 1 F L4 b far 2 i R B9 K+ B
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