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Abstract; To investigate sampling strategy for construction of timber-used germplasm conservation bank
of Pinus yunnanensis Franch. and acquire representative subsets, 26 representative populations were
selected from its whole distribution area, and 30 sampling plants were selected from each population as an
original germplasm set, meanwhile measured values of 18 phenotypic traits were selected as original data
of germplasm conservation bank. On the basis, sampling was conducted according to the result of
unweighted average cluster analysis by dividing groups of geographic population; setting sampling
percentages of 10%, 20%, 30%, and 40% , respectively, germplasm subsets were constructed by using
diversity index method and improved least distance stepwise sampling method, and 5 evaluation
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parameters and principal component analysis were employed to make comprehensive evaluation and
confirmation of germplasm subsets with different sampling percentages. The results show that there is no
significant difference in mean i-test of 18 phenotypic traits between each germplasm subset and original
germplasm set; variances of 11, 14, 15, and 12 phenotypic traits in germplasm subsets with 40% , 30%,
20% , and 10% sampling percentages are generally greater than those in original germplasm set, and the
differences are significant, indicating that scatter degree of phenotypic trait values in each germplasm
subset is generally greater than that in original germplasm set. According to X*-test, there is no significant
difference in frequency distribution of 18 phenotypic traits between germplasm subsets with 40% , 30%,
and 20% sampling percentages and original germplasm set, while there are extremely significant and
significant differences in frequency distribution of 2 phenotypic traits between germplasm subset with 10%
sampling percentage and original germplasm set. Among original germplasm set and 4 germplasm subsets,
distribution frequencies of sampling plants in different classes are basically identical, but percentage of
sampling plants in class 1, class 9, and class 10 gradually increases with the decrease of sampling
percentage , indicating that percentage of extreme sampling plants should be increased appropriately when
constructing germplasm conservation bank. Shannon-Weaver genetic diversity index ( H') of each
phenotypic trait in 4 germplasm subsets is generally higher than that in original germplasm set, and H'
value increases in general with the decrease of sampling percentage; in which, there is an extremely
significant difference in mean H' value of phenotypic traits between germplasm subset with 20% sampling
percentage and original germplasm set, and significant differences in mean H' values of phenotypic traits
between germplasm subsets with 30% and 10% sampling percentages and original germplasm set. The
comprehensive evaluation results show that germplasm subsets with 10%, 20%, 30%, and 40% sampling
percentages can represent original germplasm set, in which, germplasm subset with 20% sampling
percentage can objectively represent the phenotypic genetic diversity of original germplasm set, and
comprehensive effect of 5 evaluation parameters of this germplasm subset are better than that of other
germplasm subsets. The principal component analysis result shows that germplasm conservation bank
constructed with 20% sampling percentage can explain more phenotypic genetic information than original
germplasm set, which reserves a lot of sampling plants distributed at the outer margin and reduces a lot of
overlapping sampling plants in the center area, confirming accordingly that germplasm conservation bank
constructed with 20% sampling percentage can be used as representative subset of timber-used germplasm
of P. yunnanensis.

Key words: Pinus yunnanensis Franch.; timber-used germplasm conservation bank; phenotypic trait;
sampling strategy ; phenotypic genetic diversity

5 28 4

R BT IR T D 5 T B A AR SC R 5 e
HRAA AR, X e B R A ) I iR R B S
e, (AR B IR (ORI B K, i Lg% 2 R
JEH A, GBS IR AR DR AT O RUR T AR
IR A0 S A 0 e O o e AR e A
A AERP TR IR ST FUR I A AR S
RO R TR 04 J2 2N A2 SRR RO  TEAN R
WAL o o PR T BB S W A% o o S 1 77 1
ATAP AT AR 2t 007100 e 8 SRS 4%
L7 1 K A B o T 2 A i 5 R ) A Qe A
TREDLIT L s 76 HEAT LN BURE I SR Y 2R 0 URE 15
PR A% O ] AR T 58 2 BEHLIBURE VS | LR BRI
FF 1 e i) 2o M i B T D T S I i /N B
BIZ A URE 125 LU BE LI B 95 B B A X ] 5
et 0T AR LA, S [ AR A0 A% 0 o T £ 4

B LB — 8RS R 5% ~30% %
FAUPEIRIEBE PRI BAERY BOSS SR, H A
AT N B) PN R A, i PR 78 (R AR i o WA [ A A i)
AR 25 5 (Al ) F TR0 AR AR AR AR K
SRR ) A4 e SO R BB X LA 3045 AT, H T i
R USR5 DR B R AL S ARARAZ O A BT, [ A MR A
FANVEARAE G A W) %0 BT ) B9 AR P A E —
A B EAAE Y AR AEY) , W /N5 ( Vigna angularis
(Willd.) Ohwi et Ohashi)'" /IN& ( Triticum aestivum
Linn.) "™ i &.( Lablab purpureus (Linn.) Sweet ]
HIAEA: (Arachis hypogaea Linn. ) '™ 25 % AR AR W) 6
FASCHIFTE /0 B3 A v A R AN (B3 i I 22 T AR
A, WA 5 [ Cajanus cajan (Linn. ) Millisp. )1+ ik 4
( Chimonanthus praecox ( Linn.) Link 1" 1 #i
( Vernicia fordii ( Hemsl.) Airy Shaw )} Fl Bf 7%



5513

FIEA, 45, 2 RIHb R (A7 P R A R B K e 107

( Armeniaca vulgaris var. ansu (Maxim.) Yii et Lu) [16]
S5 5 0S8 PR 1) S S T 5 J0) B /0 ) LB X A bR
FERP BTG IROR AT B SR G 7 A O A BT, G e
( Betula platyphylla Suk.) '™ KWk ( Catalpa fargesii
Bur.)"7" Fl B ™ ¥ ( Eucalyptus urophylla S. T.
Blake) "/ 4

75 B3 0 ( Pinus yunnanensis Franch.) i o [E P4 B
MO DA BT FH R Bl B N AR, 2% X Sl R A A
KRIEARBI R, HAT, = r AR IR R H £ 58
I N3 e (17 SNl N o N~ N D R R
e I BRI G e B AT S DR A 2 R A R TR
TR, 2 1 23 B AN AR R AR i e
AR IR, E T, SOl R R 6 B 4
YU 2 RIS B R POMRA T T AR AR FURRFE
AP EE R TAE , s A M THL S T m s —
RICHEZF T T I ST R T A I
(8 2 P A RS, A S AE A% O o B 2 1) ' ik R AR
TR IRV 2 WAL B b o BT DR DR AT A PR SRt A
)T HAR BRI BB I A AR

VE# A FARFR IR X R 242 g 3Rl 25 B =
P A ) B3 AT AR, 16 = R AN 22 00 A X A T R A
A FARRAE R BRAPRE 26 A, B FhE L BCTE 18
IR T 1 RE A 30 Bk, 22 0] 1 RO R ok A
AR I B DR A R o AR R D7 1% S A [ il
PO LA, i R A 2 R AR R BT DR A P A A
TR, I A HACRAER B, LU b =
A ARG R FH BT 5 5 A 4 R0 R FH B85 LA

1 AR 7 %

1.1 ##

DLz g PR DX Rk 3, 856 25 F A I H B0 A
AR, 76 25 A 225045 X N SR LR 4 FH AR 22 114 1
HRFPHE 26 4>, Ho  Fg AR X 9 A~ (AL 35 UL X
3AHREWX 6 4), PHILER AN IR X 3 A, Ho e A I
X 13 N (aFEHhETX 10 > EAEILTX 34, 74
FRFPURIX 1A, SRR LR B LR 1,

TERENFHEE P EBORR IS 25 ~30 a A KIEH HT
U 38 L0 B AR AR 30 AR, BERRIEIEEAE 5 A5 B A
BT 06 AN FREEER 780 BREERE , H It 2H 1 I R o
Ao 3Ol AR RR AR T K AR AU AR 5 DA
A FERRAR 58 B A K T B R 45 4 TR 4R 2 AR AR

BEI 20 B LLR AR EAERIR 10 A4S, 4 S g =
TRE AR R ARRIN A2 SR )5 R A SR Tkt
Frhsyal il ek SR i O RO I Ay, P Aoy

Y e FRIHIR
1.2 7k
1.2.1  RAMKRMNZBRIEARELLIE S IBCHR

[22,24-26 ] 48 bR A1 2600 22 25 RERRET i 3k 2R LA
FAERRIE A 18 S FeBIHAR

FEFERRE 10 BEF I FHER RS BE 1 mm) P44t
PR AT B (0 ZE AR A O ER R AR ) K, R
PRk ROCF BE 0. 02 mm ) I 32 5 0 58 AL i o 98, 45
RBCFHIE, H A kK g ik 58 Bt/ i
FVEF IS8/ 5 3 AN HAAL,

RERERIE 10 DB, TR -R RO S Bk Bk
T Rl K RN FR R S8, FA1004B HL 1 K O )
0.1 mg) FREERF I 1 000 HiFp 10 B (ThE
Fid) AR BCE A, I BRI A/ BRI T8 FFh
K/ M TE 2 A~ HAE,

KA A HE R OBEE 1 mm) & 45 F
PRAVAL T & A A AR

SR T E R AR ST 56 TR AR AR

HEAL IR 7k W4 AR IRAE A 1 25 4 T 400 b
FRAR B AR 45 2 B MRS M (X)) AR 22 (SD)
AT, 30 10 9.1 H<X-2SD,10 F>X+
28D, Hha| s 2 0. 55D,
1.2.2 FRRGEGHET F R —FE N
XA RREEAT 5328 3103 BN E S /N B
A/ INEE A ESURE B 2H RO BT R A R Y 0, 22 X K
AR T AR B s R R A R HEAT 40 4, 26
Hy PRADHEL B RN B TSRS 1 /N 3L 26
AN DL/ R B, fdE B NTSYSpe 2. 10s x4,
FHAIMAE LR T 18 AT RARE L B
AT Bk 18] 35t 4% 15 B SR FH KK TG R B, 58 A
BRI Ja FEATHURE

T SVARFHRE L 5] 2 52 i 5O A7 P2 18 S
A, BRI, BURE s g S e T el 5 4 1 S A4 il B
Fe ], B Sl AR LA 23 500 R 10% . 20% ,30% 1 40%
IR HETE A RUIIRE L], SR FH 2 REVE R B0L # e
NP 1 IRHET T RGBURE; S5 1R 1Y
A SRS, SR FH e A i/ NI 15 328 A BURE V2 i i i A
Pl T ORAE R RO RERR R R BT 4R
1.2.3 #RARGEGEMNFR N % BT HERE



108

eI/ o WRC R N e

EH

x1 ZERMAFHRZEHEXERERABERS

Table 1 Geographical information of provenance region and sampling plot of timber-used germplasm resource of Pinus yunnanensis Franch.

TR X FIRAE £ iz 7 148/m
Provenance region and sampling plot Latitude Longitude Altitude
FFRFP PR X. Southern provenance region
g JEBE Longling of Yunnan N24°25'30" E98°57'14" 1367.4
2 M AT Shuangjiang of Yunnan N23°25'13" £99°44'31" 1244.8
7B WYL, Shuangjiang of Yunnan N23°22'40" £99°46'48" 1047.2
2 K Maguan of Yunnan N23°02'09" E104°24'14" 1445.6
2B JGYL Yuanjiang of Yunnan N23°45'51" E102°01'56" 1564.7
% T* Funing of Yunnan N23°25'30" E105°21'15" 1315.7
J7PE SR Leye of Guangxi N24°51'33" E106°19'26" 1018.4
JPE SR Leye of Guangxi N24°53'02" E106°17'57" 852. 1
JFERERK Longlin of Guangxi N24°41'59" E104°53'56" 1123.7
PEALFFE X Northwestern provenance region
= A LA Shangri-La of Yunnan N26°59'52" £99°59'23" 2178.0
Z P % 5T Fugong of Yunnan N26°33'18" E98°56'19" 2397.0
Z ML Lijiang of Yunnan N27°17'40" E£100°22'06" 2 867.8
IR X Central provenance region
= ®#F Xinping of Yunnan N24°02'10" E101°46'40" 2179.0
274 ¥ Qujing of Yunnan N25°21'32" E£103°4924" 2 121.6
Z M AUFA Shuangbai of Yunnan N24°32'59" E101°38'58" 1785.7
B KA Yongren of Yunnan N26°10'30" E101°31'30" 1615.0
2 5% Yunlong of Yunnan N26°02'02" E99°16'05" 2452.5
Z Bt Lufeng of Yunnan N25°14/20" E101°53'20" 2017.5
P41k % Miyi of Sichuan N26°59'40" E102°00'19" 1 905.9
PUIIPE & Xichang of Sichuan N27°53'40" E102°06'18" 2109. 1
FeM 2 X Xingyi of Guizhou N25°04'13" E104°59'14" 1 206.5
FeM I Ceheng of Guizhou N24°50'46" E105°5548" 792. 4
FeM K Dafang of Guizhou N26°57'32" E105°45'56" 1248.0
5tJH 7K Shuicheng of Guizhou N26°14'00" £104°46'23" 1634.4
7 AL IE Zhenxiong of Yunnan N27°22'29" E104°53'28" 1 696.5
PEREFF R X Tibet provenance region
PHEZE S Chayu of Tibet N28°37'16" E97°19'12" 2071.0
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Table 2 Results of mean #-test and variance F-test of 18 phenotypic traits between original germplasm set and germplasm subsets with different
sampling percentages of timber-used germplasm of Pinus yunnanensis Franch.

AT SO HEE LB T 30 AP LTI Tk
iﬁiﬁff Original germplasm set Germplasm subset with 40% sampling percentage Germplasm subset with 30% sampling percentage
. e ) 2 ) - Lt 2 S
tait” XzSD Vajjiagnce XxSD lj;z%) Ve?jia%ce F]‘«“thj?;) X£SD t:iztlz) Vza?:ce I;«“Tij?z)
Ly/cm 23.76+3. 35 11.25 23.76+3.65 NS 13.35 NS 23.91+3.87 NS 15.00 *
Wy/mm 0.65+0. 11 0.01 0.65+0. 13 NS 0.02 * 0. 66+0. 14 NS 0.02 *
Ly/em 18.34+3. 65 13.29 18.48+3.90 NS 15.20 NS 18. 40+4. 09 NS 16.73 *
W/ mm 1.42+0.24 0.06 1.43+0.28 NS 0. 08 * 1.43+0.29 NS 0. 08 *
Ly/Wy 376.17+68.98 4 758.08 378.59+77. 36 NS 5984.08 * 379.39+79. 96 NS  6393.24 *
Ly/Lg 13.48+2. 60 6.76 13.45+2.85 NS 8.10 * 13.63+2.94 NS 8.62 *
Wye/ Wy 2.20+0.23 0.05 2.22+0.27 NS 0. 08 * 2.21+0.28 NS 0. 08 NS
me/g 41.04+14.08 198. 11 41.21+15. 40 NS 237.09 NS 41.04+16.28 NS 264. 96 *
L¢/mm 68.65+9.97 99.36 68. 64+10. 80 NS 116. 68 NS 68.48+x11.31 NS 127.98 *
W/mm 38.07+4.45 19.77 38.09+4. 89 NS 23.91 NS 38.01+5.17 NS 26.75 *
Lo/ W 1. 81+0. 18 0.03 1. 80+0. 19 NS 0. 04 * 1. 80+0. 19 NS 0.04 NS
Lgy/cm 2.16+0. 28 0.08 2.19+0. 30 NS 0.09 * 2.18+0.32 NS 0.10 *
Wgy/cm 0. 66+0. 07 0.01 0. 66+0. 08 NS 0.01 * 0. 65+0. 09 NS 0.01 *
Low/ Wy 3.34+0. 37 0.14 3.38+0.42 NS 0.18 * 3.39x0. 45 NS 0.21 *
Mg/ g 16. 30+3. 60 12.96 16. 13+3. 65 NS 13.35 NS 16. 10+3.73 NS 13.95 NS
Hyp,/m 4.74£2.15 4.63 4.74£2.33 NS 5.45 NS 4.64£2.32 NS 5.39 NS
Dyc,m 5.23%1.55 2.40 5.33x1.76 NS 3.11 * 5.29+1.78 NS 3.17 *
Dgc/m 4.77+1.36 1.85 4.98+1.58 NS 2.50 * 4.98+1.59 NS 2.54 *
20% i EL AR BT 53R 10%Fili: LG 51 b ot T4
%ﬂ‘&ﬁ” Germplasm subset with 20% sampling percentage Germplasm subset with 10% sampling percentage
e Tee o T o %Y rE FRRD
t-test Variance F-test® t-test?) Variance F-test?
Ly/cm 23.88+4. 10 NS 16.79 * 23.76+3.72 NS 13.83 NS
Wy/mm 0. 66+0. 14 NS 0.02 * 0. 66+0. 15 NS 0.02 *
Ly/cm 18.43+4.26 NS 18.11 * 18. 86+4. 10 NS 16.78 NS
W/ mm 1.44+0. 30 NS 0.09 * 1.45+0.31 NS 0.10 *
Ly/Wy 380. 83+85. 49 NS 7 307.75 * 382.19+89.70 NS 8 045. 65 *
Ly/Lg 13.60+2.91 NS 8.45 * 13.21+2.75 NS 7.57 NS
Wie/ Wy 2.23+0.29 NS 0. 08 NS 2.26+0. 35 NS 0.12 *
me/g 41.24+15.99 NS 255.77 * 40.64£17.19 NS 295.53 *
Ly/mm 68.84+11.63 NS 135.15 * 68.32+13.28 NS 176. 34 *
W/mm 38.06+5. 20 NS 27.07 * 37.64+5.47 NS 29.96 *
Le/We 1. 81+0.20 NS 0.04 * 1. 81+0.20 NS 0. 04 NS
Lgw/cm 2.19+0.31 NS 0.10 * 2.17+0. 36 NS 0.13 *
Wgy/cm 0. 66+0. 09 NS 0.01 * 0.66+0. 11 NS 0.01 *
Low/ Wy 3.40+0. 47 NS 0.22 * 3.37+0. 50 NS 0.25 *
Mg/ g 16.17+3.91 NS 15.26 NS 16. 52+3. 85 NS 14.83 NS
Hyp/m 4.48+2.22 NS 4.92 NS 4.43£2.13 NS 4.52 NS
Dj¢/m 5.41+1.83 NS 3.36 * 5.44+2.04 NS 4.16 *
Dge/m 5.07+£1. 67 NS 2.80 * 5.04x1.80 NS 3.24 *

DLy : #FHK Needle length; Wy : #1011 5E Needle width; Lg: M54 Sheath length; Wy : 51 35E Needle fascicle widthy Ly/ Wy : £/ 81 058
Needle length/needle width; Ly/Lg: £/ I#§1< Needle length/sheath length; W/ Wy« £ S8/ % 1 5E Needle fascicle width/needle width;
me: BRI Cone mass; L : BRI K Cone length; W : BRIETE Cone width; Lo/ W : BRI /BRI TE Cone length/cone width; Ly : R Seed
wing length; Wy : Fihi# 75 Seed wing width; Lgy /Wy FhE A/ Fhi# 55 Seed wing length/seed wing width; mq: R Al 000-grain mass; Hyp:
4 N5 Under branch height; Dy : KRz Long crown diameter; Dy : 455542 Short crown diameter.

2)NS . JRERP T AL SRR R T T A 4 BRI FE AR TC i E 2 B There is no significant difference in each phenotypic trait index between original
germplasm set and different germplasm subsets; * : JEF TR 5 AR R TR 1945 RAVPEIRFEFRTE 0. 05 7KF L AFLE .3 25 5 There is significant

difference in each phenotypic trait index between original germplasm set and different germplasm subsets at 0. 05 level.
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Table 3 Result of X>-test of frequency distribution of 18 phenotypic traits between original germplasm set and germplasm subsets with different
sampling percentages of timber-used germplasm of Pinus yunnanensis Franch.

RO T I A e T S S I wn A L
trait) Germplasm set X°-test” trait! Germplasm set X°-test” trait!) Germplasm set X~ -test”
Ly 0GS-GS,, 1.928 W/ Wy 0GS-GS,, 2.197 Wew 0GS-GS,, 2.393
0GS-GS5, 3.209 0GS-GS5, 3.726 0GS-GS5, 4.770
0GS-GS,, 6. 134 0GS-GS,, 3.958 0GS-GS,, 7. 661
0GS-GS,, 6. 658 0GS-GS,, 7.747 0GS-GS,, 25. 038 %3
Wy 0GS-GSy, 2.297 m 0GS-GS,, 1.459 Low/Wgy 0GS-GS,, 3.190
0GS-GS5, 4. 622 0GS-GS5, 2.950 0GS-GS5, 5.789
0GS-GSy, 6. 086 0GS-GS,, 3.780 0GS-GS,, 8.010
0GS-GS,, 8. 691 0GS-GS,, 14. 650 0GS-GS,, 8.232
Lg 0GS-GSy, 1.271 L¢ 0GS-GSy, 1. 120 Mg 0GS-GSy, 1. 096
0GS-GS5, 2. 687 0GS-GS5, 2.419 0GS-GS5, 2.057
0GS-GS,, 5.474 0GS-GS,, 3.970 0GS-GS,, 2. 044
0GS-GS,, 9.187 0GS-GS,, 14.203 0GS-GS,, 1.712
Wr 0GS-GSy, 2. 668 W 0GS-GSy, 1.970 Hyp 0GS-GSy, 2. 065
0GS-GS5, 3.916 0GS-GS5, 4. 651 0GS-GS5, 2.436
0GS-GS,, 5.201 0GS-GS,, 3.808 0GS-GS,, 3.494
0GS-GS,, 9.242 0GS-GS,, 7.720 0GS-GS,, 4.729
Ly/ Wy 0GS-GSy, 1.535 Lo/ We 0GS-GS,, 2.471 D¢ 0GS-GS,, 3.298
0GS-GS5, 3.773 0GS-GS5, 1.975 0GS-GS5, 4. 638
0GS-GSy, 5. 100 0GS-GS,, 4.929 0GS-GS,, 5.738
0GS-GS,, 12. 186 0GS-GS,, 8. 443 0GS-GS,, 9.830
Ly/Lg 0GS-GSy, 1. 152 Low 0GS-GS,, 2. 060 Dgc 0GS-GS,, 4.997
0GS-GS5, 1. 609 0GS-GS;5, 4.828 0GS-GS;5, 5. 675
0GS-GSy, 3.547 0GS-GS,, 4.586 0GS-GS,, 8.617
0GS-GS,, 6.779 0GS-GS,, 10. 264 0GS-GS,, 19. 591 =

DLy : #1K Needle length; Wy : 41158 Needle width; Lg: M54 Sheath length; Wy : 21558 Needle fascicle widthy Ly/Wy : #1400t 58
Needle length/needle width; Ly/Lg: 1K/ M85 Needle length/sheath length; W/ Wy : £ IFHSE/ £ 19 Needle fascicle width/needle width ;
mg ERAL T & Cone mass; L : BRI Cone length; W, : R 5 Cone width; Lo/ We BREK/BRIEPE Cone length/cone width; Lgy : K Seed
wing length; Wy : Fhi# 7 Seed wing width; Lgy /Wy : Fhi# A/ Fh i Fi Seed wing length/seed wing width; m g : Tk 1 000-grain mass; Hyjp:
#% T 5 Under branch height; D, : &% Long crown diameter; Dy : %742 Short crown diameter.

D 0GS: JEFFE 4 Original germplasm set; GS,,GSyy, GSy,GS oz 205N 40% 30% ,20% A1 10% FiAE: Lo 5] 1 F i 745 Germplasm subsets with

40%, 30%, 20% and 10% sampling percentages, respectively.

3w, JERN AR SN BB T4 A 45 R B MOIR TR AR AE 0. 05 AKOF A7 78 8.3 25 5 There is significant difference in each phenotypic trait index
between original germplasm set and different germplasm subsets at 0. 05 level; 3 . JEURD AR 55 A [R) R R 42 09 48 2 BIHSIRFE FRAE 0. 01 ZKF B A7

TE i 25 5 There is significant difference in each phenotypic trait index between original germplasm set and different germplasm subsets at 0. 01 level.
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Table 4 Distribution frequency of sampling plants of original germplasm set and germplasm subsets with different sampling percentages of
timber-used germplasm of Pinus yunnanensis Franch. in 10 standardized classes

TEATR S AT/ %

FFAED Distribution frequency in different classes
Germplasm set'” 1 2 3 4 5 6 7 8 9 10
0GS 1.5 4.1 9.4 16.5 22.1 19.1 12.9 7.5 3.8 3.0
GSyy 2.2 4.8 10.4 16. 1 19.5 17.5 12.3 7.8 5.0 4.8
GSy 2.5 5.1 11.1 15.2 19.3 16.6 11.7 7.9 5.4 5.3
GS, 3.0 4.8 11.0 14.9 18.8 16.2 11. 4 8.3 5.7 5.9
GSyy 3.5 5.0 11.7 15.5 18.3 14.3 10.3 7.5 6.7 7.1

VOGS, JFEM % Original germplasm set; GS,, GSsy,GS,,GS g 535K 40% 30% 20% F1 10% il Le ) 4 R i 1 4R Germplasm subsets with

40% , 30% , 20% and 10% sampling percentages, respectively.

Vi FIRLTEEAR 2 AR BIR A3 A 5 IR B 4 7y
A A A 25 R A 25 22 S, AT 109 il L A9 o Jo
TR SR A 2 AR BRI A
JERR A —EL

H1 4 W] UL AR AP AR A 4 A FPBTT AR TP A
(7] 5 GAE IR 1) 20 A1 931 23 S A [ L ol e L B9
IR, AL T PSR AES (1 9.9 DR 10 9%) M RERE L 5] 72
TR, Ul WA S o DR A T I, %0 24 1 i

Ui REAR A LU A il /L b ) S5 R ok 1) BE A5 DT 2D
TUAR . G LRGN 40% 30% 1 20 %R L 491 i o
[T A AT A RARR A B
2.3 FMEEEMRFEREEROEE SHEYE
73

= A AR T 5 1) D o B 2 55 A ] il L 451 e
B4 18 MR AR Shannon — Weaver 5 15 £ £

PEFEE(H) WK S,

RS5  mEEHN TR R TR SR A0 B A EE R BT T £R 18 AR BT Shannon-Weaver i % £ IS H

Table 5 Shannon-Weaver genetic diversity index of 18 phenotypic traits of original germplasm set and germplasm subsets with different sampling

percentages of timber-used germplasm of Pinus yunnanensis Franch.

Shannon-Weaver genetic diversity index of each germplasm set!

K F A Shannon—Weaver 1815 ZFEMEFE Y
)

Phenotypic trait

0GS G349 GSy GSy GSyo
£ Needle length 2.081 2.133 2.173 2.180 2.071
£l 58 Needle width 2.051 2.136 2.184 2.191 2.231
M#E5H Sheath length 2. 094 2.145 2. 180 2. 198 2.113
£ TE Needle fascicle width 2. 046 2.151 2.175 2.199 2.208
#5158 Needle length/needle width 2.047 2.109 2.116 2.129 2.082
K/ 85K Needle length/sheath length 2.008 2. 064 2.087 2.099 2.119
EF B 55/ 5T 1 98 Needle fascicle width/needle width 1. 886 1.952 1.925 1.943 1.963
BRI i i Cone mass 2. 068 2.107 2.153 2.172 2.181
BRI K Cone length 2.054 2.123 2.156 2.152 2.218
BRI FE Cone width 2.049 2.126 2. 144 2. 156 2.209
BRI /BRI FE Cone length/cone width 2. 080 2.149 2.137 2.177 2. 104
A K Seed wing length 2.056 2.140 2.143 2.141 2.221
F#A S Seed wing width 2.024 2.122 2.127 2.117 2.125
i/ FHH 58 Seed wing length/seed wing width 2.042 2.097 2.128 2. 144 2.089
TR 1 000-grain mass 2.084 2.082 2.072 2.104 2.138
A F & Under branch height 1.910 1.977 1.972 1.901 1.776
K542 Long crown diameter 1.983 2. 056 2.061 2.089 2.093
455642 Short crown diameter 2. 048 2.132 2. 147 2.176 2.136
> Mean? 2.034Bb 2. 100ABab 2.116ABa 2.126Aa 2.115ABa

VOGS, R 4% Original germplasm set; GS,, GSsy,GS,,GS g 535K 40% 30% 20% F1 10% il Lb ) i Fh i 1 42 Germplasm subsets with

40% , 30%, 20% and 10% sampling percentages, respectively.

2 KRB RS FUNG SEBE 4 B3R FE 0. 01 1 0. 05 /K | 2% 5 25 Different capitals and lowercases indicate the significant difference at 0. 01 and

0. 05 levels, respectively.
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(EAETEN B3 2 5, B 209 HiAE: Ho 49 b 5t 1 4 e 1
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Table 6 Comparison on 5 evaluation parameters of germplasm subsets with different sampling percentages of timber-used germplasm of Pinus

yunnanensis Franch.

B T4 27518 FHUMERRE O/ %  WEZFREIR/ %  ZRREEEFR/ 2 WMEFER/ % TEESODF/ %
Germplasm Number of Retention percentage of Percentage of Change rate of Coincidence Percentage of
subset") sampling plant phenotypic trait mean difference variation coefficient rate of range variance difference
GSy 312 100. 000 6. 082 110. 308 94. 142 61. 111
GS5, 232 100. 000 6.378 115. 327 93.674 77.778
GSy 156 99. 441 6.363 124. 448 91. 099 83.333
GSy 78 98.324 6.576 117. 364 85. 804 66. 667

1GSy,GS5,GSy,GS ;. 433N 40% . 30% ,20% Fl 10% Fh % Lb 5] () Ff i 45 Germplasm subsets with 40%, 30%, 20% and 10% sampling

percentages , respectively.

FUERAE SR 2 i1 B B BI{E 22 57 11 70 R 4
INT 20% R ZEFT B AR T 80% , BLHT 4 Fp i1
SR T LIRS b S £ 1) R RAR 8 AL 2R, ity
FEERIBURAT PERYEER . A, 20% A LU R 5 1
B S R BUER AR NTT 222250 A 0 R ok, Rk
RER B LU BRI 2595 5 AWK, BRI 2 57 [ 0%
BUIN R T, 209% il L )7 574
(4 5 DI SEUE A 255 RO T HAtL 3 ARl BT 7
A, ELAT I AR B B IR AR 1 TAR &, R, e 2

5 PP AE R T LA 2 5 2R FH 209 Sl A A5 38 2L A
BECPE RN S FH A
2.5 MREREENTIA

TR ERBFIELE 5L DL 18 A F MR I 2 15
VEBCE | 6T B b 4 (780 AR AR AR ) A Bl R AR AT
(20%FMFELL A, 156 BREERR ) HEAT 218053 20 BT, 45 1
W7, ZERFM . RN TR 5 AR B ORAE R T 7 A
FRL AT AR AEAE 2 K T 1, Bt 51wk R 4 B ik 5
79.376% 1 83. 539% , HFF AR~ A7 ZE R 7 A~ 1531

®7 mERYAMRNEMREMMERTE (20 %ML BERS P HER

Table 7 Result of principal component analysis on original germplasm set and germplasm conservation bank (20% sampling percentage ) of

timber-used germplasm of Pinus yunnanensis Franch.

B JEFFI4E  Original germplasm set FERLE  Germplasm conservation bank
Principal © g4 fig TR % Rtk % HEf TR/ % Rt Ttk %
component Eigenvalue Contribution rate  Cumulative contribution rate Eigenvalue Contribution rate Cumulative contribution rate
1 4.375 24. 303 24.303 4.949 27.497 27.497
2 2.316 12. 868 37.171 2.490 13. 831 41.328
3 1.838 10. 209 47. 381 1.973 10. 960 52.288
4 1. 625 9.029 56.410 1.797 9.983 62.271
5 1. 467 8. 148 64. 558 1. 465 8. 140 70. 411
6 1.430 7.945 72.503 1. 320 7.331 77.742
7 1.237 6.873 79.376 1. 043 5.797 83.539
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A JFFF4E Original germplasm set; B FUSTERTEIE (20%4MEE L)) Germplasm conservation bank (20% sampling percentage) .
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Fig. 1 Distribution scatter diagram of sampling plants from original germplasm set and germplasm conservation bank (20% sampling
percentage) of timber-used germplasm of Pinus yunnanensis Franch. based on principal component analysis result
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