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Table 1 Source information of P. deltoides germplasm resources
TP UEREA 4 ZR PREI UMM Ttk RHE
Provenances Latitude (N) Longitude (W) Sample code Number of clones
BLFL N
%IEZ#E) | 41°52'48" 93°06'00" I 19
Towa, America (Iow)
M1 3
K 5 F O P~ ER TR T v— M2 8
Missouri, America (Mis) 37°18'11"~38°49'08 89°32'40"~90°07'53
/Nt Subtotal 11
L1 3
L3 2
L4 4
LS 8
1 ,ﬁ 7 oW
o K S LM 30°301007~32°03'00"  91°27'00"~92°3448" L6 4
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Mississippi River basin L7 7
L8 5
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/Nt Subtotal 37
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T2 10
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K[ EH 4y 1 BN O ~E R
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T5 13
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G L T3 5 ] 4 R oA oA Ao
Columbia River basin Washington, America (Was) AR A2 W 19
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Q2 4
Q3 2
Q4 3
Q5 48
B os RNk IE-ON 5= o AR AIR T oc 1A 0N AN Q6 8
Saint Lawrence River basin Quebec, Canada (Que) Gl PUESII e
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Q8 2
Q9 3
Q10 2
/It Subtotal 125
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Table 2 Phenotypic and physiological characteristics of different groups

Traits Group 1 (Was) Group 2 (Iow- Que) Group 3 (Mis. Lou. Ten)
Hjem 76.93 £16.17 a 62.93+13.94b 65.78 £17.92 b
LN 4232+7.40a 31.10+6.46 ¢ 3427+597b
Cl(mg'g™") 453.40 + 12.68 a 430.84+16.28 b 446,95+ 16.74 a
N/(mg-g™) 33.55+6.66 a 28.61+4.58 b 29.03 +4.66 b
P,/(pmol-m™>:s™") 10.94+1.98 a 10.03 £2.37 ab 10.83+2.53a
T/(mmol-m s 533+1.37a 501+ 146a 526+145a
RFWlig 11.49 £2.31 ab 12.70 +3.88 a 9.50+4.57b
RDWI/g 492+1.04a 556+1.78 a 3.60+1.80b
SPAD 35.58 +3.82ab 38.56+5.41a 3537+4.67b
GD/mm 7.38+0.68 ab 7.02+1.07b 7.84+£1.25a
SFWig 10.84 + 4.09 ab 8.64+4.44b 12.36 £ 6.21 a
SDWi/g 5.44+1.95 ab 431+2.19b 5.68+2.93 a
LFW/g 0.79+0.14 ¢ 1.00+0.19b 1.27+0.29 a
LDW/g 0.23+0.04 ¢ 0.30+0.06 b 0.36£0.08 a
LA/em® 3532+6.03 ¢ 45.19+9.00 b 55.17+12.18 a
LL/cm 7.33+0.64 ¢ 8.47+0.99b 9.49+1.11a
LW/ecm 7.53+0.61b 8.05+0.79 ab 830+0.97a
FWClg 0.55+0.11 ¢ 0.67+0.13 b 0.87+0.21a
BWC/mg 23.43+6.58b 29.46+9.95b 39.68 + 12.64 a
G/(mol'm ™5™ 0.25 £ 0.08 ab 0.24 +0.09 b 0.27+0.10 a

C/(umol-mol ™) 287.06+21.47 a

288.01 £31.26a 292.48 +25.42 a

VE: H: BRiE s LN: W 3G C: M ARG R & i N: R B R & 8 Py GG R T: 28R REW: MR R 5T s RDW: HR &R T i &L SPAD: W4
FARXS & GD: #AT; SFW: ZE B T s SDW: ZEB T 5 LEW: SRS 5 LDW: BRI 5 s LA: SRIFTAR s LL: W7 BE s L i 7 BE g s FWC:
I K B BWC: B S5 5K i G SAL S BE: Cp: RIMICO IR DW: T o AR RERIR [ — R [FIZRBEFE0.05/KF 27 83, FF.

Notes: H: height; LN: number of leaves; C: Carbon content of leaves; N: Nitrogen content of leaves; P,: net photosynthetic rate; 7,: transpiration rate; RFW:
fresh weight of root; RDW: dry weight of root; SPAD: relative content of chlorophyll; GD: ground diameter; SFW: fresh weight of stem; SDW: dry weight of
stem; LEW: fresh weight of single leaf; LDW: dry weight of single leaf; LA4: single leaf area; LL: leaf length; LW: leaf width; FWC: free water content of single
leaf; BWC: bound water content of single leaf; G,: stomatal conductance; C;: intercellular CO, concentration. Different letters represent significant differences at

0.05 level, the same as below.
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FHBEVLICRE SR MG B, A8 955 6 AT (R6)
) RPR M 87.57%, T 90.00%, #IHNESR 54
FPLE (RS) HAZOFIE, 48 32 M MR,

BRI N 12.40%, MD. VD, CR. VR Fl RPR 4}
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Table3 Comparative analysis of banks with different sampling strategies

FEAZCELB)D HEZES

I ELES ez BRAH RMRH RUZHE

Samjﬁ:i‘*ﬁegies *g‘:f]f Number of 4% A% AR BE e P
samples(ratio) MD/% VD/% CR/% VR/% RPR/% H'
R1 165(63.95) 0.00 0.00 94.20 99.70 100.00 2.018a
R2 108(41.86) 0.00 0.00 91.58 103.58 99.58 2.020a
KL R R3 71(27.52) 0.00 0.00 89.85 108.17 99.05 2.045a
Random sampling R4 49(18.99) 0.00 0.00 88.31 112.18 98.10 2.040 a
RS 32(12.40) 0.00 9.52 85.69 116.31 91.90 2.001 a
R6 22(8.53) 0.00 9.52 85.06 126.84 87.57 1.980 a
DI 165(63.95) 0.00 0.00 97.19 100.62 99.52 2.027a
D2 110(42.64) 0.00 0.00 95.87 104.36 99.05 2,043 a
ﬁ%ﬁgﬁimp“ng D3 74(28.68) 476 476 94.92 108.55 9757  2059a
D4 50(19.38) 9.52 28.57 93.17 113.44 94.71 2.060 a
D5 35(13.57) 19.05 52.38 89.40 115.25 89.37 2.033a
Pl 167(64.73) 0.00 0.00 100.00 103.16 100.00 2.031a
P2 114(44.19) 0.00 0.00 100.00 108.31 100.00 2.037a
P3 79(30.62) 0.00 9.52 100.00 114.44 99.52 2.058 a
B A P4 62(24.03) 0.00 33.33 100.00 120.40 97.57 2.056 a
Allele preferred sampling P5 48(18.60) 0.00 61.90 100.00 126.22 97.09 2.069 a
P6 36(13.95) 0.00 66.67 100.00 136.74 95.66 2.045a
P7 32(12.40) 0.00 76.19 100.00 141.66 91.69 2.020 a
P8 28(10.85) 0.00 85.71 100.00 148.65 87.83 1.992 a
F1 167(64.73) 0.00 0.00 100.00 105.02 100.00 2.059 abed
F2 106(41.09) 0.00 19.05 100.00 111.93 100.00 2.100 abe
F3 75(29.07) 0.00 52.38 100.00 118.74 99.52 2.125 ab
F4 57(22.09) 0.00 66.67 100.00 124.97 99.52 2.136a
PEIR B LR F5 44(17.05) 0.00 90.48 100.00 132.41 99.05 2.130 ab
Trait frequency sampling F6 34(13.18) 0.00 76.19 100.00 140.11 95.61 2.079 abed
F7 29(11.24) 0.00 71.43 100.00 146.03 92.75 2.044 bed
F8 28(10.85) 0.00 71.43 100.00 146.92 91.80 2.035 cd
F9 27(10.47) 0.00 80.95 100.00 148.94 90.85 2.015 cd
F10 26(10.08) 0.00 71.43 100.00 148.80 89.89 2.007 d
iﬁfﬁ;ﬁi;ﬂfﬁ S 32(12.40) 0.00 71.43 100.00 142.19 100.00 2.097
BRI 258 2.028

Original bank
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Table 4 The composition of original, phenotypic core and phenotypic optimize core banks

1258 Group 1 ZE225# Group 2 325 Group 3
T o : - &t
Banks Was Que Tow Téo 11—1 Lou  Ten Mis Tﬁo 2—1 Total
JR 4G % Original bank 15 125 19 144 37 51 11 99 258
F AR LT JE Phenotypic core bank (F9) 2 14 1 15 5 4 1 10 27
RAVRALAZ L P 5 ZE Phenotypic optimize core bank 2 16 1 17 5 7 1 13 32
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Construction of Phenotypic Core Collection of Populus deltoides

CHEN Cun, DING Chang-jun, HUANG Qin-jun, LI Zheng-hong, ZHANG Jing,
LIU Ning, LI Bo, SU Xiao-hua

(State Key Laboratory of Forest Genetics and Tree Breeding, Key Laboratory of Tree Breeding and Cultivation of State Forestry and
Grassland Administration, Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091)

Abstract: [Objective] To analyze the phenotypic and physiological characteristics of different groups of P.
deltoides, and to compare the effectiveness and representativeness of the phenotypic core collection constructed by
different sampling strategies. [Method] Based on the results of population structure analysis of phenotypic and
physiological traits analyzed in previous studies, the P. deltoides resources were grouped, and 21 phenotypic and
physiological characters of different groups were analyzed by multiple comparison. The Euclidean distance between
clones was calculated, and the individuals of each group were clustered by the method of intergroup connection. The
clones were screened by random sampling, deviation degree sampling, locus priority sampling and trait frequency
sampling strategies, respectively. The best sampling strategy was selected by comparing and analyzing the diversity
of core collection constructed by different sampling strategies. On the basis of the phenotypic core collection, the op-
timized core collection was constructed by making the phenotypic retention ratio (RPR) reaching 100.00%. The rep-
resentativeness and validity of core collections were evaluated by comparing the mean, variance, range, coefficient of
variation and RPR between the core and the original collections. [Result] The height growth, leaf number and leaf
nutrient characters of the individuals of the provenance ‘Was’ were higher. The roots of the clones of provenances
‘Tow’ and ‘Que’ were developed. The stem growth, leaf morphology and single leaf growth of the clones of proven-
ances ‘Mis’, ‘Lou’ and ‘Ten’ were prominent. The phenotypic core collection constructed by the strategy of charac-
ter frequency sampling represented the diversity information of the original collection with the least collection. The
effectiveness of the core collection was better than that constructed by the strategy of random sampling, deviation de-
gree sampling and site priority sampling. Finally, the phenotypic core collection consisting of 27 clones was construc-
ted, with the sampling ratio of 10.47%. The mean difference percentage (MD), variance difference percentage (VD),
range coincidence rate (CR), coefficient of variation coincidence rate (VR) and RPR were 0.00%, 80.95%, 100.00%,
148.94% and 90.85%, respectively. On the basis of core collection, 5 individuals were added to construct phenotype
optimized core collection, so that the RPR reached 100.00%, and MD, VD, CR and VR were 0.00%, 71.43%, 100.00%
and 142.19%, respectively. The results of PCoA analysis showed that the phenotypic core collection and the optim-
ized core collection were well representative. [Conclusion] There are significant differences in root, stem and leaf
growth traits among different groups of P. deltoides germplasm resources. Through the strategy of character fre-
quency sampling, the core collection of phenotype and the optimization of core collection of P. deltoides could retain
the diversity of the original collection, greatly reduce the size and redundancy of the collection, and improve the vari-
ation level. The results could provide scientific basis for the conservation, management and utilization of P. deltoides
germplasm resources.

Keywords: Populus deltoides; phenotype; core collection; sampling strategy
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