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Abstract: Keteleeria davidiana var. calcarea (W. C. Cheng & L. K. Fu) Silba is a national second
level protected plants due to its narrow distribution area, slow reproduction rate and few resources. In or-
der to better conserve the germplasm resources, the quality grading standard of seedlings of Keteleeria da-

vidiana var. calcarea (W. C. Cheng & L. K. Fu) Silba were experimentally studied. The 2-year—old
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and 4-year—old seedlings with diameter and height as the main grading standard were subjected to statisti-
cal correlation analysis, principal component analysis, and K—means cluster analysis using Excel 2003 and
SPSS 26.0 to develop a reasonable grading standard for seedlings. The seedlings were divided into three
levels at different ages. 2-year—old seedlings: primary plant height was>20 em, crown width was>11 em,
and ground diameter was=0. 10 cm; 4-year old seedlings: primary plant height was>127 cm, crown width
was>56 em, and ground diameter was=0. 80 cm. 2-year—old seedlings: secondary plant height was 14-20
c¢m, crown width was 8—11 em, and ground diameter was =0. 10 cm; 4-year old seedlings : secondary plant
height was 96—127 cm, crown width was 38—56 cm, ground diameter was =0. 80 cm; 2—year old seed-
lings ; tertiary plant height was<14 ¢m, crown width was<8 em, ground diameter was=0. 10 cm; 4-year old
seedlings: tertiary plant height was<96 ecm, crown width was<38 ¢m, ground diameter was=0. 80 cm.

Key words: Keteleeria davidiana var. calcarea (W. C. Cheng & L. K. Fu) Silba; quality grading of

seedlings; correlation analysis; K—means cluster analysis
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Tab.1 Statistics of indicators description of 2—year—old
Keteleeria davidiana var. calcarea (W. C. Cheng &
L. K. Fu) Silba

sk I\ NG UN e FrifE i iz EE

{121 (I8 B~ N4
B/ em 12.00 23.00 17.54 2.96 -0.78 0.17
HiA%/mm 0.08 0.23 0.17 0.04 -0.72 0.24
SE I/ cm 7.00 12.49  9.69 1.40 -0.84 0.14

FMHREK/em 1400 52.00 26.40 14.79  3.89 0.56
FMRM/mm  0.15 0.40 0.27 0.10 -1.06 0.36
Wbt F/e  1.02 2,67  1.96 0.60 1.95 0.31
W EFHE/g 030 09 072 0.25 2.81 0.35
WTEE/g  1.10 2,62  1.92 0.56 1.08 0.29
WFF&E/g 0.50 1.10 0.74 0.22 2.92  0.30
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Tab.2 Statistics of indicators description of 4—year—old
Keteleeria davidiana var. calcarea (W. C. Cheng &
L. K. Fu) Silba
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YN W 55
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R/ em 72.00 150.00 107.26 18.42 -0.31 0.17

Ef=L AN HfH

142/ mm 0.49 1.14 0.85 0.14 0.64 0.16
5/ cm 24.50  79.37 44.43 13.60  0.47 0.3l
FARK/em  41.00  55.00 47.60 5.90 -2.10 0.12
MM/ mm  0.85 .34 1.15 0.19 0.90 0.17
Mo FfifE /g 64.35 238.52 128.31 73.08 -0.10 0.57
i l-FHE/g 51.00 138.70 85.62 35.34  0.06 0.41
WF#EE/g  39.37  98.49 66.33 22.20 0.38 0.33
WFFH/g 1500 42.20 27.12 10.80 -0.98 0.40
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Tab.3 Correlation analysis of 9 quality indicators of 2—year—old Kefeleeria davidiana var. calcarea
(W. C. Cheng & L. K. Fu) Silba

£zt N TEL M Htz FARK FALH by |- fif M b iy e T
Mg 1.00 0.31 0. 66 0.56 0.23 0.65 0. 67 0.72 0.63
L 0.31 1.00 0. 45 = -0.51 0.28 0.27 0.09 0.26 0.38
iz 0. 66 = 0. 45 s 1. 00 -0.56 0.63 -0.17 -0.32 -0.23 0.022
RS 0. 56 -0.51 -0.56 1. 00 -0.67 0. 06 0.30 0.16 -0.13
FAUH 0.23 0.28 0.63 -0. 67 1.00 0.53 0.27 0.48 0.73
Hb I fif 0. 65 0.27 -0.17 0. 060 0.53 1.00 0. 95 = 0. 99 s 0. 89 =
B e 0. 67 0.09 -0.32 0. 30 0.27 0.95 = 1.00 0.93 = 0.71
b i 0.72 0.26 -0.23 0.16 0.48 0. 99 = 0.93 = 1.00 0.91 =
T E 0.63 0.38 0. 02 -0.13 0.73 0. 89 = 0.71 0.91 = 1.00
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Tab.4 Correlation analysis of 9 quality indicators of 4—year—old Kefeleeria davidiana var. calcarea
(W. C. Cheng & L. K. Fu) Silba

£zt i pon ] iz FAHRK FAUH b |- i My T Hb T i R T
MR 1.00 0.28 0. 58 = -0.65 0.74 0.94 = 0. 94 = 0.91 = 0. 81
SR 0.28 1.00 0. 14 -0.52 0.83 0.91 = 0. 90 = 0. 84 0.71
iz 0. 58 s 0. 14 1.00 -0.38 0.54 0.91 = 0. 94 = 0. 98 0.70
FRK -0.65 -0.52 -0.38 1. 00 -0.76 -0.62 -0.54 -0.39 -0.85
FAM 0.74 0.83 0.54 -0.76 1.00 0.78 0.74 0.61 0.65
Hb I fif 0. 94 = 0.91 = 0.91 = -0.62 0.78 1.00 0. 99 = 0. 96 0. 85
b T E 0.94 * 0. 90 = 0. 94 = -0.54 0.74 0. 99 s 1.00 0. 98 s 0. 80
Hb T fif 0.91 0. 84 0. 98 -0.39 0. 61 0. 96 = 0. 98 s 1.00 0.72
W& 0.81 0.71 0.70 -0.85 0.65 0.85 0. 80 0.72 1.00
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Tab.5 Common factor variance of principal component Tab. 6 Total variance explanation of principal component
extraction of 2—year—old Kefeleeria davidiana var. calcarea

(W. C. Cheng & L. K. Fu) Silba

extraction of 2—year—old Kefeleeria davidiana var. calcarea
(W. C. Cheng & L. K. Fu) Silba
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iy | fif 1. 000 0.975 2 2.515 27.948 79.088 2.515 27.948 79.088
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Tab.7 Component matrix of principal component extraction

of 2—year—old Keteleeria davidiana var. calcarea

R 2EEFERHEESRERLER
Tab. 11 Gradual clustering center results of 2—year—old

Keteleeria davidiana var. calcarea (W. C. Cheng &

(W. C. Cheng & L. K. Fu) Silba L. K. Fu) Silba cm
FE s> 1 2 3 E=L7 1 2
= 0.736 -0.410 0. 485 L= 14. 67 19.70
b 5] -0.130 0. 651 0. 746 itz 0.16 0.18
oAz 0. 235 0. 461 -0. 840 Tk IR 8. 69 10. 45
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Tab.8 Common factor variance of principal component
extraction of 4—year—old Kefeleeria davidiana var. calcarea

(W. C. Cheng & L. K. Fu) Silba

ety wIhh FRIR
7 e 1. 000 0.920
SE 1. 000 0.958
iz 1. 000 0. 804
FRK 1. 000 0. 965
FAAM 1. 000 0. 808
b I i 7 1. 000 0.997
b 1. 000 0.998
T i 1. 000 0. 999
T E 1. 000 0. 846

R9 AFEEERBEEIERSRNEFTERR
Tab.9 Total variance explanation of principal component
extraction of 4—year—old Keteleeria davidiana var. calcarea

(W. C. Cheng & L. K. Fu) Silba

PR R A
% Jr I
B B BAK P B mak P
/% /%
/% /%

1 7.251  80.562  80.562 7.251  80.562  80.562
1.045 11.607 92.169 1.045 11.607 92.169

0. 490 5.446 97.616

VS I S

0.215 2.384 100. 000
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Tab. 10 Component matrix of principal component
extraction of 4-year—old Kefeleeria davidiana var. calcarea
(W. C. Cheng & L. K. Fu) Silba

FRSr 1 2
B 0.957 0. 064
T 0. 895 0. 396
Az 0. 897 0.025
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Tab. 12 Gradual clustering center results of 4—year—old

Keteleeria davidiana var. calcarea (W. C. Cheng &

L. K. Fu) Silba cm
iz 1 2
PR 96. 00 126.31
iz 0. 84 0.87
5L e 38.00 55.30
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Tab. 13 Seedling grading results of 2—year—old

Keteleeria davidiana var. calcarea (W. C. Cheng &

L. K. Fu) Silba cm
951 PR Hh et Wi
—% >20 =0. 1 >11
ft 14~20 =0.1 8~11
=% <14 =0.1 <8
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Tab. 14 Seedling grading results of 4—year—old

Keteleeria davidiana var. calcarea (W. C. Cheng &

L. K. Fu) Silba cm
2051 B i TE
— >127 =0.8 >56
9 96~ 127 =0.8 38~56
=% <96 =0.8 <38
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