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Screening and comprehensive evaluation of excellent germplasm
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Abstract; Aiming to provide a scientific basis for the seeding of A. montana industry, 29 excellent
maternal plants of A. montana selected as the experimental subjects, the plants phenotypic traits ( tree
height, crown width and diameter at breast height) , fruit phenotypic traits (30 fresh fruit mass, 30 dry
fruit mass, total mass of fresh fruits per plant and kernel yield of dry seeds) , and oil traits( oil content of
dry kernel, oleic acid , linoleic acid, a — eleostearic acid and a — eleostearic acid/ — eleostearic acid)
of A. montana were determined. Correlation analysis, cluster analysis and principal component analysis
were also carried out for each trait index to analyze and select the excellent germplasm resources. The
results showed that the coefficient of variation for 12 traits of 29 A. montana ranged from 10. 82% to

45. 84% with the maximum variation in total mass
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per plant was highly significantly and positively correlated with diameter at breast height, the oil content
of dry kernel was significantly and positively correlated with the kernel yield of dry seeds, and highly
significantly and positively correlated with total mass of fresh fruits per plant, oleic acid was significantly
and positively correlated with linoleic acid, and « — eleostearic acid was highly significantly and
negatively correlated with oleic acid, and highly significantly and positively correlated with o — eleostearic
acid/B — eleostearic acid. The excellent maternal plants of A. montana could be divided into three groups
by cluster analysis, and the germplasm in group II had the potential to screen for tree dwarfing, high
yield, and high oil content varieties. AF —7 and YZQ -6 were selected as the optimal maternal plants by
principal component analysis of comprehensive and economic indicators. In summary, A comprehensive
evaluation system for A. montana germplasm resource is preliminarily constructed, and AF — 7 and
YZQ -6 can be used as the maternal plants for the future selection of excellent varieties of A. montana.
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Table 1 Origin of A. montana excellent maternal plant

<o Bk 7 HL Bk 7 b
eI TAEA AT B OB BB, A 0B YZQ-1 e | WZ-1 LR
PO T AR LR IR RS A S o VZQ-2 IR | W22 TR
i TARRIRD T B AR, RN TP RO R VA3 LR ) Wz -4 ILET8L
B ORI L, S AR, B AeTt IR WS LT
S R UL Lt e o e S RN sl (NN ho
AEF ARG SR R REIRE P yp0 7 yrpmes || ar-s L b
ENN N =B v N e R e S YZQ -8 LPEM || AF-6 AN
R e B AR RECAEXT YZQ -9 TPEMN || AF-7 TP
KR LRI 77 B BIF T 4RE , (HAE T 47 R Aif YZQ -1 VLF#EM || SR-10 VL P 0
VEURK VR S Iy U SR A AT R R YZQ-11 JIRERM | SR-2 LR
B 2 07 7 G AX A YZQ-12 ALERM | FZ-1 TSR
VRO R R A R R b, 70T TR e L
b B E R A SRR LAy o TG T
Q-16 VLV

- o ARBIFFOS TARAR U U AT 1 VL P B TP
L IS AWTL I N7 LT PN I TEaR TR AR N SRS
Sy BEAT IR AN 3l i A SR ST RS AN
B 3T (PCA) |, TSRS i SRR &R
SEARPRIEI A SC AR, W A0 b A T A A 0 R R 5 T R 25

Arimk, L, EhR , SR AL, T, =R,
37 FAR IR ERIRAT o

OGN =5, YF — WGL - 230B H R s X T )
#i,) - HH - 6 A B REf IR /K VA 84 , AF6DM [ 517K %



2024 4F 55 49 ¥ 5 12 1) i

iR 107

B AN, Secura 1102 =1 LR,
1.2 X¥&7r &
12,1 P AR AIPERI &

5T FEBON I g S A v, 4 RO 7 e A2, 8
B RO 3 55 20 5 e R
1.2.2 RERA PRI E

WA BRI R BERR 00 A e SR IR0 T Y
DA E R RO B BRI A2 30 0, i FH i 7K1
N PR fif R S BT A (30 A E R BT 30 ST AR T
TR B AR (LT A & 5 Tk = it
B EEE 3 IR,

1.2.3 AR E

7% GB/T 14488. 1—2008 & T~ &= ; LA
TR RIE R, 2% GB 5009. 168—2016 I 2 i A
RE TR ZH B S i o
1.2.4 BEZrRE0TE

WIS HRUEZE (o) FF-S0E () #5 T4 A 25 1R
X153 010 (X, ,j HPEHO , Hb X, < (u-20) H 1
Xz (u+20) 1Y HRT1HNRO0. 50, itk
AR R A () A

H= - 3PP, (1)

K H st ZREVEIR B P, e —PRIRES j
G A R B 5 B o
1.2.5 Bt

{i A Microsoft Excel 2013 ,SPSS 22. 0 %5 {4- 3% #ifl
BT . SR A SPSS 22. 0 RAFXT 12 AR AT
FHICHESI T AR5 ] Origin 2022 #4742, R
WiV J7 R B Ward 208 29 £ T4 A0 R BEHRAK
B2 MR BEAT RIS br. S HROCHRI8 | R &
BT 53 MTI A NG B M IR A5 2 55 MR- A Al
FTHEAT AT, DL B BTRR 3 K T a4 T 85% AL
F T IIPRAE
2 #EREHH
2.1 AR R AR T TR S AR

29 oy T4 AP0 R BE bR 32 28 PR 0 25 2R L
2,

HE 2 AAEN, 12 M RERRZRBAN T
10.82% ~ 45. 84% , H: v, Bk ff S OB R R
(45.84% ) .« — Ml BR/B — Wi BR (45. 23% ) | 7k W
(40.57% ) F1 30 A~ R 5t 5 (38. 10% ) 748 573 R UK
155 1 o = AR (10. 82% ) SEIHER (12.85% ) . T#f
HEAR(13.10% ) PR (15. 46% ) 7% 5 R BUAK
25 b A LU AR AUPR IR RN AR SR A AR, v AR MR
WHRFRE LR E . 12 DMHIRER I 5 1yt fe
ZRENE B Z R RO T 1,46 ~ 197, Horpr o il

PR A B SERL G BCRE F 30 AR i gL &2
VSRR & T 1,90, 3R B1IX 4 DRI E 24
PR B 33 50, 73 BB 5 S i 19 1A% 2 FF
PEAREUNT 1,70, 38 1% Z2 BEAE 48 BORAR, B 70 B
7%

R2 9 HTFERARSHREZMER

Table 2 Main traits of 29 A. montana maternal plants
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Fig.1 Correlation analysis between traits of A. montana maternal plants
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Fig.2 Traits — based cluster analysis of 29
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Table 3 Statistical analysis of traits of different groups of A. montana maternal plants

o Ly 5 FH %

eS| KR R eS| KR il
R &5/ m 13.71 £3.00 12.00 +1.87 18.00 =1.00 21.88 15.58 5.56
5e i/ m? 58.76 +11.39 55.20 £11.19 136.00 = 18.33 19.38 20.27 13.48
M4/ cm 22.86 £7.24 32.06 +4.15 30.27 +5.42 31.67 12.94 17.91
30 Mk 5 i/ kg 0.81+0.33 0.72+0.13 1.27 £0.13 40.74 18.05 10.24
30 AN T4 5t/ kg 0.43 +0.08 0.48 0. 12 0.54 +0.04 18.60 25.00 7.41
PR AL ST B kg 20.42 £9.19 35.15 +£7.57 22.85 £13.60 45.00 21.54 59.52
THHA R/ % 53.62 £7.62 57.34 +6.22 51.56 +2. 14 14.21 10.85 4.15
TAZE R/ % 46.15 +11.09 54.37 +4.87 41.77 £11.53 24.03 8.96 27.60
TR/ % 9.78 +1.47 11.67 +0.83 9.65+1.90 15.03 7.11 19.69
TR/ % 11.38 £1.53 10.49 +0. 66 11.86 +1.65 13.44 6.29 13.91
o - iR/ % 68.92 +3.93 52.80 +0.48 69.25 +4.69 5.70 0.90 6.77
o - HifR/B — HilR 52.20 +12.41 8.95 +0.82 62.32+15.19 23.77 9.16 24.37

2.4 KT FSHAAK R ARG PCA
2.4.1 TAEMZEA TR PCA

FIFH SPSS 22. 0 FAF X T4 A 1y 12 AR 45
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Table 4 Analysis of the first six principal components of the comprehensive traits of A. montana

Y| TR FEWSr2 FEWSr3 O ERSr4 EBUrS O ERUTr6 | AMERE ST %

L2 E)
W 0.509 0.328 -0.532 -0.105 0.227 0. 446 14.403
S 0.448 0.230 -0.649 -0.158 0.108 -0.208 3.933
[iokEs 0.305 -0.357 0.782 -0.025 0.201 -0.007 16.092
30 A if L -0.512 —0.454 0.248 0.155  -0.157 0.464 -16.953
30 TR R 0. 688 0.201 0.037 0.490  -0.151 -0.231 26.136
FARR AR B 0.515 -0.101 0.667 -0.324 0.057 -0.175 21.096
T 0.426 0. 409 0.255 0.681 0.107 0.141 32.700
T Bl 0.472 0.545 0.395 -0.251 0.324 0.205 33.518
A -0.407 0.795 0.275 -0.120  -0.027 0.033 10.119
W SHIR 0.264 0. 600 0.231 -0.183  -0.655 0.087 19.338
o - fill -0.736 0.637 0.084 0.016 0.034 -0.083 -5.105
o - iR/ - Kl -0.783 0.354 0.129 0.153 0.311 -0.162 -9.235

TR/ % 27.898 21.094 18.319 8.371 6.654 5.378

ERTHRR/ % 27.898 48.992 67.312 75. 683 82.337 87.715

XF 29 1y TARM 2 S MR BEA T PR, TR
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(AR 10 G Sofi o g el RO B, 23500 YZQ -
78R -1,GZ -1 SR -2.FZ -2 FZ - 1 AF -7,



110

CHINA OILS AND FATS

2024 Vol. 49 No. 12
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Table 5 F value and ranking of the comprehensive traits PCA of A. montana
R & ST
ERA T RS2 BRSPS EMUMA EMUYS  EMUHG i -
YZQ -1 0.019 0.461 0.429 -0.369 0.563 -0.200 0.202 13
YZQ -2 0.102 1.655 -0.138 -0.202 -0.452 -0.404 0.323 11
YZQ -3 -1.094 1.361 -1.831 -2.005 -0.370 0.233 -0.608 24
YZQ -4 0.320 0.145 1.438 -0.735 0.639 -0.901 0.360 10
YZQ -5 -1.311 2.248 -1.736 0.147 -1.110 -0.108 -0.316 21
YZQ -6 -0.104 2.761 -1.013 1.079 -1.518 -0.607 0.370 9
YZQ -7 1.616 1.856 -0.180 2.888 1.447 0.719 1.352 1
YZQ -8 -0.082 -2.175 -2.431 0.765 -0.158 -0.570 -1.031 25
YZQ -9 -0.324 0.115 -2.668 -0.554 2.559 -0.063 -0.495 23
YZQ - 10 -0.913 -0.273 0.437 0.419 -0.305 1.413 -0.161 19
YZQ - 11 0.052 0.332 -0.709 1.582 -0.266 -1.302 -0.001 17
YZQ -12 -0.473 0.821 0.320 -0.477 -0.449 -1.238 -0.042 18
YZQ - 13 -2.602 -0.878 3.439 -0.097 -0.158 0.128 -0.334 22
YZQ - 15 -1.829 0.249 2.714 0.39% -0.589 0.755 0.084 16
YZQ - 16 -1.657 0.976 0.650 -0.398 -1.357 1.080 -0.231 20
WZ -1 -2.543 -2.914 0.055 1.447 -0.188 0.440 -1.347 28
WZ -2 -1.950 -2.402 -0.247 1.092 0.629 -0.115 -1.105 26
WZ -4 0.091 2.028 -2.082 -0.500 0.139 2.148 0.176 14
WZ -5 -1.975 -0.870 -1.109 -0.867 -0.046 -0.423 -1.181 27
WZ -6 -0.973 -3.815 -2.253 -0.726 -0.507 -0.023 -1.807 29
AF -4 -0.180 -0.587 1.651 -0.973 0. 650 0.341 0.124 15
AF -5 -0.629 0.629 1.566 -0.864 0.834 -0.832 0.208 12
AF -6 -0.276 1.167 0.761 -0.449 1.231 -0.299 0.384 8
AF -7 -0.231 1.577 0.822 0.402 0. 609 -1.101 0.495 7
SR -1 3.454 -0.676 0.742 -0.817 0.817 0.990 1.136 2
SR -2 4.202 -1.246 0.346 -0.380 -1.097 -0.589 0.953 4
FZ -1 3.271 -0.888 -0.013 -0.204 -0.816 -0.224 0.729 6
FZ -2 2.991 -0.781 0.300 -0.780 -0.444 0.293 0.736 5
GZ -1 3.027 -0.876 0.741 1.181 -0.287 0.457 1.026 3
2.4.2  ZU4ER PCA HATER SRR A 8 45 T 2 ALy Tk 3y 8. 000%

Ak R TR ) 2 H ARG s T T
Tl BRARL S ol o 30 AN SR B A 30 S AR A
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TR B G, MR 2 5 M (B A B . AL SPSS
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Table 6 Analysis of the first five principal components of the economic traits of A. montana

iH Fsr 1 Fsr 2 Fsr 3 Fsr 4 Fsr 5 HHER BT %
B fif

30 A~ 5L 0.145 -0.153 0.214 0.728 0.646 15.042

30 AT 5 -0.243 0.106 -0.386 0.227 0.097 -6.558

BA R R T o -0.198 0.074 0.595 0.353 -0.175 4.572

THA R -0.139 0.205 -0.509 0.465 0.077 0. 160

FA R -0.140 0.272 0.300 0.159 -0.408 4.717

R 0.164 0.327 0.103 -0.044 0.088 15.779

DIRLA -0.086 0.269 0.157 -0.372 0.795 9.305

o — i 0.272 0.230 -0.052 -0.004 -0.007 14.396

o — KR /B — Hil R 0.279 0.129 -0.090 0.298 -0.343 11.565
TR % 32.296 27.467 11.766 9.444 8. 000
BRITERR % 32.296 59.762 71.529 80.972 88.973

x7 TERESFHERKPCAWF ERHEZ
Table 7 F value and ranking of the economic traits PCA of A. montana
T a i A
FR 1 F T2 Fusr 3 F T 4 F 15y 5

YZQ -1 -0.024 0.393 0.119 -0.482 -0.942 -0.008 18
YZQ -2 0.057 0.928 0.004 -0.530 0.237 0.273 11
YZQ -3 0. 862 0.284 0.709 -2.566 -0.158 0.208 14
YZQ -4 -0.119 0.469 0.757 -0.087 -0.885 0.113 16
YZQ -5 0.904 0.851 -0.999 -1.552 0.944 0.379 5
YZQ -6 0.015 1.439 —1.434 -0.673 1.165 0.293 10
YZQ -7 -0.587 1.073 -2.679 1.746 -0.628 -0.107 19
YZQ -8 -0.115 -1.850 -1.430 -1.077 -0.473 -0.959 29
YZQ -9 0.526 -0.651 -0.249 -0.012 -3.012 -0.315 22
YZQ - 10 0.367 -0.107 0.230 1.134 1.035 0.344 9
YZQ - 11 -0.047 0.077 -1.651 0.253 0.078 -0.178 21
YZQ -12 0.137 0.612 0.246 -0.775 -0.251 0.166 15
YZQ -13 0.883 0.196 1.519 1.443 -0.037 0.732 2
YZQ - 15 0.764 0.721 0.382 0.628 1.015 0.708
YZQ - 16 1.003 0.634 0.755 0.228 2.297 0. 890 1
WZ -1 0.943 -1.783 -0.814 0.986 0.403 -0.175 20
WZ -2 1.005 -1.518 -0.571 1.636 0.109 0.004 17
WZ -4 0.416 0.585 0.007 -0.165 0.710 0.379 6
WZ -5 1.172 -0.842 0.611 -0.224 0.103 0.232 13
WZ -6 0.509 -2.824 0.116 -1.183 0.585 -0.745 26
AF -4 0.068 0.013 1.939 1.701 -0.233 0.445 4
AF -5 0.447 0.735 0.751 -0.328 -1.114 0.353
AF -6 0.324 0.854 0.198 -0.164 -1.438 0.261 12
AF -7 0.176 1.135 -0.240 0.557 -0.963 0.355 7
SR-1 —1.749 -0.139 0.801 -0.079 -0.618 -0.636 23
SR -2 -2.517 -0.471 0.927 0.377 0.670 -0.836 28
FZ -1 -1.948 -0.350 0.226 -0.375 0.522 -0.778 27
FZ -2 -1.698 -0.270 0.700 -0.710 0.280 -0.657 24
GZ -1 -1.774 -0.19 -0.932 0.292 0.598 -0.743 25
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