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Seedling selection of the second superior families
of Castanopsis hystrix based on the
analysis of physiological indices
TAN Zhanggiang, SHEN Wenhui”, LIU Xiu, CAO Yanyun,
HUANG Zhiling, HAO Haikun

(' Guangxi Academy of Forestry, Guangxi Zhuang Autonomous Region, Nanning 530002, China )

Abstract; By using 29 families of Castanopsts hystrix seedlings as experimental material, we measured key substances in
the process of photosynthetic carbon and nitrogen assimilation of Chlorophyll, nitrate reductase and glutamine synthetase

activity, total contents of ATP enzyme, PEP carboxylase and RUBP carboxylase content, and their superiorities were
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evaluated with principal component analysis and membership function method. The results were as follows: There were

significant differences of all indexes among the 29 families. Chlorophyll a content varied from 0.13 to 0.72 mg « ¢'FW,

chlorophyll b content varied from 0.01 to 0.27 mg - ' FW, chlorophyll (a+b) content varied from 0.18 to 0.98 mg - g’

FW, carotenoid content varied from 0.03 to 0.32 mg - ¢ FW, nitrate reductase (NR) activity varied from 1.16 to 10.26

pg - g’

- h', glutamine synthetase (GS) activity varied from 0.30 to 1.24 A - mg ' protein + h™', total contents of AT-

Pase varied from 0.37 to 3.55 U - mg"' prot, PEP Case content varied from 8.42 to 21.24 TU - L' and RUBP case content

varied from 2.09 to 9.12 ng - mL'. Among indexes, the total contents of ATP enzyme varied most, followed by the ni-

trate reductase activity, and the RUBP carboxylase content varied minimum. The ten families was selected respectively

by principal component analysis and the method of subordinate function respectively and repetition rate reached

90%. Repeat the families were B2, B5, P5, A6, P3, P6, R3, D2 and R4 families. This instructed that principal com-

ponent analysis and subordinate function method are good for the evaluation of the second generation family of Castanop-

sis hystrix.

Key words: invertase, membership function method, seedling stage variation, principal component analysis,

seedling selection
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Table 1  Variance analysis of the second superior families of Castanopsis hystrix

BRI GG 6 ATP [

H4EZ a MHaEE b ML ath KIS MR HIREER PEP ¥2{kAff  RUBP 3RALAG

2y . ™P.
Fii Chl a Chl b Chl a+h Carotenoid NR 4 (j’fnu,, 10("‘3 f‘;l 95 pEp Case RUBP Case
Y (mg-g'FW) (mg-g'FW) (mg-g'FW) (mg-g'FW) (pg-g' -h') protein -i") pmt)g (IU-L")  (ng-mL")

Al 0.14+0.00s 0.05+0.00n 0.19+0.01s 0.03+0.01f 2.04+0.07kl 0.54+0.04gh 0.42+0.02no 12.3+0.8jkl  6.92+0.58fghij
A2 0.37+0.01j 0.07+0.0Im 0.44+0.0lm  0.12+0.01bcdef ~ 1.16+0.06m 0.67+0.04¢ 0.92+0.05ijk1 8.4+0.7p 7.38+0.23def
A3 0.20+0.01q 0.07+0.01m 0.27+0.02q 0.060.00def 5.73+0.38f 0.36+0.02k! 0.86+0.08k1 18.4+1.7b 8.21+0.08b
A4 0.25+0.010 0.09+0.011 0.34+0.010  0.07+0.0lcdef  7.84+0.23cd 0.42+0.01ij 1.17+0.09gh 15.9+0.7¢ 8.14+0.18bc
A5 0.37+0.01jk 0.13+0.01hij 0.49+0.021  0.09+0.00bcdef ~ 2.91+0.10hi 0.73+0.03d 0.40:0.0Ino 13.8+0.6fghi  6.50+0.03ijkl
A6 0.41+0.01hi 0.09+0.001 0.50+0.02kl  0.13+0.0lbedef  5.60+0.26f 1.01+0.09b 3.43+0.38a 14.0£0.2efgh 9.05+0.33a
A7 0.35+0.01kl 0.13+0.01hi 0.48+0.021  0.16+0.0lbcdef  5.61+0.23f 0.46+0.011 1.560.04f 11.60.6lm 6.37+0.23jkl
A8 0.33+0.02m 0.11+0.00k 0.44+0.02m  0.14+0.0lbcdef  9.34+0.58b 0.40+0.03jk 0.70+0.051m 10.6+0.3mn  6.62+0.13ghijkl
A9 0.41+0.02i 0.13+0.01ghi 0.54+£0.02ij  0.11+0.01bcdef  9.30+0.83b 0.46+0.001 3.55+0.13a 9.0+0.8p 6.30+0.32kl
A10  0.28+0.00n 0.09+0.011 0.38+0.0In  0.13+0.00bcdef ~ 8.19+0.43c 0.30+0.0lm  1.09+0.06hijk  13.7+0.6fghi  6.75+0.30ghijkl
Bl 0.24+0.000p 0.07+0.0Im 0.32+0.0lp  0.07+0.00cdef  4.62+0.40g 0.54+0.01gh  0.53+0.04mno 16.2+0.7¢ 2.09+0.02n
B2 0.59+0.01b 0.21+0.01b 0.80+0.01b 0.21+0.01ab 3.14+0.25h 0.58+0.02fg 2.66+0.14¢ 14.4+0.9defg 9.11+0.32a
B3 0.36+0.00jk 0.13+0.01gh 0.49+0.011  0.10+£0.00bcdef  2.43+0.103jk 0.43+0.013j 2.36+0.11d 9.1£0.60p  6.62+0.25ghijkl
B4 0.43+0.01gh 0.14+0.01fg 0.57+0.0l1h  0.13+0.0lbcdef ~ 6.34+0.37¢ 0.32+0.0lm  0.58+0.06mno  13.0+0.1ghijk  7.60+0.12cde
B5 0.58+0.01c 0.14+0.01gh 0.71£0.02d  0.17+0.00bcdef  10.26+0.71a 0.62+0.01f 1.57+0.03f 21.2+0.5a 7.20£0.20efgh
P1 0.42+0.01hi 0.11+0.01k 0.52+0.01  0.14+0.01bcdef  2.69+0.08hij 0.34+0.01lm 1.13+0.14hij 12.1+1.5;)kl  6.61+0.03hijkl
P2 0.36+0.01jk 0.13+0.02hij 0.49+0.021  0.10+£0.01bedef ~ 7.47+0.32d 0.54+0.02gh 1.36+0.13fg 154+12cd  7.05£0.14efghi
P3 0.51+0.01e 0.18+0.01¢c 0.69+0.0le  0.14+0.00bcdef ~ 4.75+0.18g 0.51+0.02h 2.75+0.28¢ 14.6+0.6def  6.71+0.13ghijkl
P4 0.13+£0.01s 0.12+0.01ijk 0.24£001r  0.07+0.0lcdef ~ 4.39+0.15g 1.24+0.02a 0.91+0.105kl 18.0+0.8b 6.99+0.38fghi
P5 0.72+0.01a 0.27+0.01a 0.98+0.02a 0.21+0.0labe  2.37+0.07jk 0.40+0.02jk  1.02+0.10hijk 14.1+1.1efg  6.52+0.13ijkl
P6 0.56+0.01d 0.21+0.01b 0.77+0.0lc ~ 0.16+0.01bcdef  3.10+0.32h 0.39+0.01jk  1.03+0.13hijk ~ 15.1+0.7cde ~ 7.21+0.47efg
pP7 0.49+0.01f 0.19+0.01¢ 0.68+0.0le  0.18+0.00bcde  2.51+0.21ijk 0.42+0.013j 0.38+0.03n0 13.3+1.0fghij  8.13+0.37bc
D1 0.40+0.02i 0.15+0.02¢ef 0.55+0.0lhi ~ 0.11+0.0lbcdef ~ 4.57+0.17g 0.92+0.01c 1.15+0.15ghi  12.7+0.8hijkl 3.67+0.12m
D2 0.44+0.02g 0.16+0.01de 0.59+0.01g  0.19+£0.00bcde  6.36+0.28¢ 0.40+0.02jk 3.08+0.13b 12.6+0.9ijkl  6.90+0.63fghijk
D3 0.17+0.02r 0.01+0.00p 0.18+0.02s 0.05+0.00ef 5.75+0.27f 0.58+0.02fg 1.20+0.16gh 13.9+0.4efgh 6.20+0.081
R1 0.23+0.01p 0.03+0.000 0.26+0.01q  0.08+0.0lbcdef  1.52+0.06m 0.39+0.01jk 0.72+0.061m 10.2+0.8no 6.32+0.24jk1
R2  0.34+0.0llm 0.12+0.01jk 0.46+0.01m 0.32+0.44a 1.63+0.051m 0.71+0.02de 0.37+0.100 12.0+0.3kl 7.63+0.52cde
R3 0.48+0.00f 0.16+0.01d 0.64+0.01f 0.20+0.01bed 4.36+0.39g 0.61+0.01f 0.61+0.04mn 14.1+0.9efg  7.88+0.69bcd

R4 0.41+0.01i 0.11+0.01k 0.52+0.02jk  0.13+0.0lbcdef  8.96+0.57b 0.45+0.01i 1.97+0.05¢ 14.1+0.7efg 7.97+0.18be

I FBVNG FHFRRZE R I RE K (P<0.05) . T,

Note ; Small letters within the same column mean significant differences ( P<0.05). The same below.

F T FEA S LA W S ATP filf . RUBP YEHER , HEFHT 10 I R (3R 4) 40518 B2>B5>
BALEG , HAREE o 1.03, 57N 11.4% . 5 P5>A6>P3>P6>R3>D2>P7>R4
TP Mk Nt 29 DLW AR F R AT 2.3.2 £ B &R BHARERBOEHR G, HHE
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Table 2 The second superior families of Castanopsis hystrix selection under single index
> AR (E

JE#5 Index

R F Selected family

ASEIF T $ 1

Average value after selected

> Overall average

(%)
M4t % a Chl a P5.B2.B5.P6.P3.P7.R3.D2 B4 Pl 0.52 37.7
4¢3 b Chl b P5.B2.P6.P7.P3.R3.D2.D1 B4, B5 0.18 46.0
4% a+b Chl a+b P5.B2.P6 .B5.P3.P7 .R3.D2.B4.DI 0.70 39.4
ZHH % [ #E Carotenoid R2.B2.P5.R3.D2.P7.B5.P6 A7 Pl 0.19 49.0
B TR IA Al NR B5.A8.A9 R4 A10 A4 P2 D2 B4 D3 7.98 59.7
WA g GS P4 A6.D1,A5 R2 ,A2 B5.R3.B2.D3 0.77 41.2
S ATP fi§ Total ATPase A9 A6.D2.P3 B2 .B3 R4 B5 A7 P2 2.43 78.5
PEP $2{Lfiff PEP Case B5 A3 P4 B1.A4 P2 P6.P3 B2 R3 16.33 20.3
RUBP #1Lfiff RUBP Case B2 A6 ,A3 A4 P7 R4 R3 R2 B4 A2 8.11 17.2

xRI VM IERM _RIRREZERS D

Table 3 Principal component analysis of indices of 29 the second superior families of Castanopsis hystrix

EWr 1 g2 EWGr 3 W 4 1 g2

Fo 3

For 4

HEHR Index Component 1 Component 2 Component 3 Component 4 Component 1 ~Component 2 Component 3 Component 4
4% a Chl a 0.96 0.01 -0.01 -0.10 0.27 0.01 -0.01 -0.09
M4 b Chl b 0.91 -0.05 0.16 -0.13 0.26 -0.04 0.13 -0.12
W42 a+b Chl a+b 0.98 -0.01 0.04 -0.11 0.27 0.00 0.03 -0.10
A% M3 Carotenoid 0.77 -0.22 0.08 0.11 0.22 -0.15 0.07 0.11
fiERRIL I NR -0.05 0.86 -0.23 -0.26 -0.01 0.59 -0.20 -0.25
BRI U GS -0.17 0.09 0.68 0.58 -0.05 0.06 0.57 0.56
. ATP % Total ATPase 0.33 0.53 -0.42 0.49 0.09 0.36 -0.35 0.48
PEP JR1LH# PEP Case 0.03 0.58 0.69 -0.33 0.01 0.39 0.57 -0.32
RUBP 1L RUBP Case 0.34 0.24 -0.02 0.48 0.10 0.17 -0.01 0.46
FHFAE Eigenvalue 3.56 1.47 1.2 1.03 3.56 1.47 1.2 1.03
BTk Contribution rate 39.6 16.3 13.3 11.4 39.6 16.3 13.3 11.4
FHTTRER 39.6 55.9 69.2 80.6 39.6 55.9 69.2 80.6
Cumulative contribution rate

B 10 IR R (R 5) 70018 B2>B5>A6>D2>A9>

P3>P5>R4>P6>R3. 3 WwEE®

233 RR R A AE P o0 HriE A

SR JE ek RS R DE M O7 R AT B 45 R OR 58 M ) A A I a2 B 5 % R R o 7 A ] £

[\l (H RS — (4, F£5), DIWF kP
HEEMRRANAEE R, % H B2 . B5 P5 A6 P3,
P6 .R3.D2 R4,

SR, AT, IR — R Yy 76 5 Fh
A E A LR N
1E5 2Z 0N A AR YARIE b (ZRAHE4E 2010,

PR b N R A7 A 22 5, IR 4
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Table 4 Comprehensive principal component scores of 29 the second superior families of Castanopsis hystrix

KHR F a1 FHG 2 FHH3 FHls 4 LA &
Family Component 1 Component 2 Component 3 Component 4 Synthesis score Rank
B2 1.84 0.22 0.22 1.23 8.39 1
BS 0.90 2.27 1.38 -1.17 6.99 2
P5 2.28 -1.01 0.53 -1.16 6.10 3
A6 0.13 1.40 0.39 2.95 6.03 4
P3 0.93 0.54 -0.24 0.16 4.00 5
P6 1.26 -0.46 0.44 -0.88 3.45 6
R3 0.80 -0.40 0.79 0.00 3.21 7
D2 0.80 0.61 -1.17 0.42 2.77 8
P7 0.99 -1.02 0.38 -0.37 2.09 9
R4 0.12 1.30 -0.71 0.00 1.49 10

x5 9NMIHERKM _KKXRIEHFRERHE

Table 5 Membership function method scores of 29 the second superior families of Castanopsis hystrix

V= 7N NG TERE B OAT i PP > 4oz IS AB L

Chl a+b NR GS ATPase  PEP Case RUBP Case score
B2 0.79 0.78 0.78 0.63 0.22 0.30 0.72 0.46 1.00 0.61 1
B5 0.76 0.49 0.66 0.47 1.00 0.34 0.38 1.00 0.73 0.61 2
A6 0.49 0.30 0.40 0.33 0.49 0.75 0.96 0.43 0.99 0.58 3
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R4 0.48 0.38 0.42 0.32 0.86 0.16 0.50 0.44 0.84 0.48 8
P6 0.73 0.78 0.73 0.43 0.21 0.10 0.21 0.52 0.73 0.45 9
R3 0.60 0.60 0.58 0.56 0.35 0.33 0.07 0.44 0.83 0.43 10
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