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Selection of the Plus Trees of Idesia polycarpa Maxim.
from the Natural Seedlings

JIANG Xi-bing, GONG Bang-chu, LI Da-wei, WU Kai-yun,ZHAO Xian-min,DENG Quan-en
( Research Institute of Subtropical Forestry ,Chinese Academy of Forestry , Fuyang Zhejiang 311400)

Abstract ; Distribution of resources and ecological environment for Idesia polycarpa were revealed via visiting
and investigation in field, and the plus trees were selected through the economic characters such as yield and oil
contents from the wild populations in eight provinces. The results were as follows ; Idesia polycarpa Maxim. was main-
ly distributed in Anhui, Jiangsu, Zhejiang, and Jiangxi provinces,while Idesia polycarpa var. vestita Diels was mainly
distributed in Hubei, Hunan, Shaanxi, and Sichuan provinces, especially densely distributed in Sichuan province.
The characters of high adaptability,low requirement to the climate,and the suitability to grow in the acidic soil, es-
pecially in fertile soil for Idesia polycarpa were revealed after the investigation of climate and soil conditions. Forty-
three plus trees were preliminarily chosen from 234 seedling trees based on the criteria of superior selection for Ide-
sia polycarpa as energy oil plants. 43 plus trees were divided into three major categories of the highest,higher, and
middle yield according to the principal component and cluster analysis,and yield per plant,yield per unit area,and
oil contents of 43 individuals were higher than those of group average by more than 20% . The studies provided an
improtant foundation for collection and evaluation of germplasm resources, breeding of cultivated varieties of Idesia
polycarpa.
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Table 1 Geographic information and climatic conditions in different districts

HIX TR (m) ZJE(E) 2 (N) AR AEREIK SETFRY () +-3
Population Altitude Longitude Latitude (C)HT, (mm)P, Frost-free period Soil
PANLR 395 114°35’ 25°48' 19. 4 1438. 3 281 EAR: 4
PN 200 114°50" 27°43' 18.0 1434.7 274 4T
YIE] 952 105°19’ 32027" 13.7 1021.7 243 WM
P 803 105°03’ 31°40’ 17.0 900. 0 264 BEHE R
BV 5 913 106°11’ 32052’ 13.0 900 287 HREE
WAL E 483 120°36' 28°07' 16.9 1632 278 A
UYIEPS 648 105°49’ 32043’ 15.8 1120 230 e
Witk 262 121°33’ 29°30' 16.3 1475 232 41
YIS 896 104°20" 32°09’ 14.7 866. 5 252 g

g )iAe)n 785 103°56' 31°56' 14. 1 903 245 THE R
W RAE 964 109°56' 33°56’ 16.2 859 263 AR

W) vl 3 677 109°46’ 33°26' 16.5 1068 272 A R:
JAiNEapry 205 119°02’ 31°28’ 15.4 1106 248 A
PR 230 118°02' 31°48' 15.6 996 240 AR
RARLS 358 120°30" 28°50" 15.7 1470 226 414
LR 490 119°57’ 30°03' 15.5 1670 236 WA

T, : Annual average temperature, P, : Annual precipitation
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Fig. 1 Distribution of Idesia polycarpain in China
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Table 2 Soil characteristics in different populations
WK oH i R (k) 2 (w/ke) 2% (mg/kg) W (mg/kg)  CHRPERS (mg/kg)  ZCHRMERE (mg/kg)
Population pH value  Organic material Total potassium fotal Total Exchangeable Exchangeable
nitrogen phosphorus calcium magnesium
YIS 5.83 3.8 20.0 370 810 162.5 380. 1
Wb B 5.41 13.6 6.4 90 250 90.0 27.0
WAl s 5.10 22.7 5.1 570 190 28.6 50.8
RARES 5.55 12.9 7.3 170 120 185.3 90.7
PN 5.27 11.3 5.7 330 140 44.2 33.6
BV 75 6.47 24.7 11.2 620 290 425.9 186. 4
Witk 4.92 3.7 5.3 170 340 313.0 332.3
W e 3 3 4. 64 3.9 12.0 390 210 97.7 63.3
-4 Mean 5.40 12. 1 9.1 338.8 293.8 168. 4 145.5
#3 UAFEKERRFESTERSHEIERE
Table 3 Correlation coefficient of growth traits and yield and soil characteristics
PEgk pHIE  FHUR Lo 2 LF IR, SRR
Traits pH value Organic material Total potassium Total nitrogen Total phosphorus Exchangeable  Exchangeable
calcium magnesium
P75 Plant height 0. 1573 0.4415 " 0.2281 0.5592 0.4172" 0. 7095 * 0. 4206 *
}94% Diameter at breast height 0.1185 0. 1744 0.4442~ 0. 3460 * 0.3891 " 0.3782* 0.3615"
SR Width of crown 0.2744  -0.1049 0.8020*  0.4644 " 0. 8241 0.5051 " 0. 3897 *
Hkr= g Yield per plant 0. 2621 0.3041 " 0.4233* 0.5671 " 0.5113* 0.7655 " 0. 5462 *
BT Yield per unit area  0.1397  —0. 0086 0. 4023 * 0.7109 * 0.1182 0.7819 " 0.5707

RN RSB 0. 01 KV, T FRR 2K 0. 05 K

** Means significant differences at 0. 01 level, * Means significant differences at 0. 05 level

LU FAERR P | U 1] —a L4 7K 4K, & 10 ~
15 m, B BP0, K 0, 4% 3 ] i 7 22 B4R
K, 58 IIE 2 IR | T 45 2 2 A Wi AR |
HHRHOE, K7 ~16 cm, 5 5 ~ 14 em, M2 A 5 6958
W TR 6 ORI K 5 ~ 7 4%, DRI 2R 2%
FE AR AR T AT 2882 1) AR, R A%
3 ~5 A, BIHEET B 12 ~20 om, T, f£
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A AT LA B R R R
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PR ( Sophora japonica ) | ¥ £ ¥ ( Maackia amuren-
sis) BLE A ( Pistacia chinensis) M7 ( Ulmus parvifo-
lia) . 2. % ( Lonicera japonica ) . ¥ #% #k ( Juglans
cathayensis) ZRALWE %G (Ampelopsis brevipedunculaa-
ta) . B M ( Toona sinensis) . /N 2 v1 ( Ligustrum
quihoui) . BR A ( Rhus chinensis ) 1 ( Eucommia
ulmoides) .22 W/5) JLZ% ( Berchemia polyphylla) Az &
( Castanea mollissima ) i ( Pittosporum tobira) %
Bk ( Juglans regia) \FFAEREMERE (Actinidia chinensis) |
R (Ailanthus altissima) Z&(Morus alba) 55,

2.2 WLRFIRARERE

2.2.1 WAFRKRERS W MR SR
SEFRBRAT TR A 1Y 234 B LR - 3EAT R4 (R AR5
HEIWZHICHR[8]) , L5 Hibk™ i (“F44 10. 5 kg) .
FN A= (34 0. 75 kg/m®) AR (OF
¥ 27.56% )3 N> EEZTHEIRIESS R, LLs TH
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K R A5 6 DMAETAFIEAR , X1 > X2 > X3 >
X4 >X5 > X6, H X1 =2.09,X2=1.49,X3 =
1.02, (X1 +X2 +X3)/6=0.7663 >0.75, fF LA
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Table 4 Eigen values and eigenvectors of principal component analysis

ZH F 143 Principal component

Parameters Pl P2 P3 P4 P5 P6
m, 0.4774 0. 6347 0. 0449 0.5327 0.1974 -0. 4602
m, 0.5414 0. 4063 0. 4101 -0.1926 -0.5577 0.3673
m, 0.3078 0.0510 0. 0296 -0. 6367 0. 4392 0. 0497
m, -0.3741 -0.3082 0. 6389 -0. 0035 0.5911 0. 0866
ms -0.2459 -0. 0872 0. 6037 -0.0775 -0.3168 -0.5419
m, -0. 4287 0. 1606 0.2375 0.5174 0. 0862 0.5913
FFF(H Eigen value 2.0874 1. 4893 1.0213 0. 6591 0. 4208 0. 3220
TIHRHE (% ) Contribution rate 34.7902 24. 8221 17. 0224 10. 9843 7.0139 5.3670
TR (%) 34,7902 59. 6123 76. 6348 87.6191 94. 6330 100

Cumulative contribution rate

m AR R 0 O m BE, WA y, =u,, (m, -
n,)/S, + u,(m, —n,)/S, + - + Uy (mg —ng)/
Sg(a=1,2,3) , Hrbu, HERAPE 1 FIHE 1 414,
HA BRI ;S, =S, , MIREEIER S | A E Y
b, PO BRSS9 00 3 A i e

yl1 =0.151 m, +0.242 m, +2.379 m, + 1. 698
m,-0. 024 m,-0. 186 m, +0. 821

y2 =0.107 m, +0.017 m,-0. 402 m,-0.058 m,
+0.796 m, +1.456 m,-1.792

y3 =0. 067 m,-0. 036 m,-0. 338 m,;-0.225 m, +
0.630 m, +1.425 m, +0.632

843 AERRRE 6 2 BFHOROW I E s A8 A 2
WA AR, A A A 3 AN AT bR LA E
Yi(i =1,2,3), A 2ZTTikFE A E LAY =
0.3479 yl + 0.2482 y2 +0. 1702 y3 154 % 5bk Yi
MACE YA SR IR & SRR G E Y, UL Y (E
IRNHEF IS4 25/ K 5,

MR AR B 255 15 40 418 43 DBk S 3 K
#.(1)Y=1.11, A F1 N1,Q2799 (2800 F2 .
Q2774 \N21.,Q2768 . Y3 .C2 Fl14 F16 F19 F17 .
F15 F6 .C12.,Q2763 3t 18 ¥k, H 6 M H54r-FIH
O35 Hg SRR 32, 61 9. 17 kg, B i L7

1.87 +1.01 kg/m*, &R FIH% 33.13% +3.42%,
HULE 0.44 £0.05 g, BRI KL 136. 68 +27. 10
AN B TR 31,22 £ 7. 40 KL, Hid BARRE 1Y
P TR e | AT Y i R i
PRS- IE Y 210. 57% (149.33% 20.21%
(2)0.97=Y =0, L7 18 DR, 535 N
Cl1.Y2,C7,C8,.C3.Cl,C5,C10,C9., C6, N17,
N092 Q2770 N16 .Q2769 N6 Y5 .Q26, H: 6 IM&hn
SN ¢ bR 31,91 +13. 64 kg, B 1 X
FEE 161 £ 1.47 kg/m®, 4 H 5 I R 34.88% =
2.81% ,BSEH 0.43 £0. 10 g, A8 %L 72,21 =
25.03 N, B T H 39,12 £ 7. 16 ki, Hod bk
R N DAY AR i il oe S o eeES Sil
R BEASEE Y 203.90% (114, 67% 26.56% .
(3)0>Y=-0.71, B& 7 DHKE, 7352
H16 .Q10.Q2772 Q16 Q15 P43 N097,. H: 6 P&hx
SERIME Y M - PR 31. 07 £4. 53 kg, B 1 AR
P 1.39 +0.53 kg/m’, & S50 35.95% +
2.05% ,PARLH 0. 40 0. 06 g, FEHE R4 76. 26 +
18.00 />, B Hi 75 34,65 + 6.55 hi, Hi itk
RSP N R ATIY AR O s I e S e o g 11 B w1l
ARSI AY 195.90% (85. 33% 30. 44% .,



44 VLSRR - AR 7S AR AR PRI S0 41 743

R5 BIEREEEGEIE

Table 5 Score value of comprehensive index of 43 individuals

S Y1 Y2 Y3 Y RS Y1 Y2 Y3 Y
Plant code Plant code
F1 0.57 2.87 2.83 2.09 C3 0.99 0.74 0.85 0. 86
N1 2.55 1.78 1.77 2.03 Cl -1.13 1. 64 1.82 0.78
Q2799 0. 84 2.52 2.50 1.95 C5 2.29 0.01 0.01 0.77
2800 4.27 0.75 0.51 1. 84 C10 -3.10 2.55 2.82 0.76
F2 2.91 1.09 0.99 1. 66 C9 3.00 -0.50 -0.65 0.62
Q2774 1.14 1.84 1.71 1.56 C6 1.31 -0.06 0.38 0.54
N21 2.45 1.19 0.94 1.53 N17 -0.07 0.65 0. 87 0.48
Q2768 0.24 2.04 2.10 1. 46 N092 -1.11 1.10 1.34 0.44
Y3 2.57 0.85 0.90 1. 44 Q2770 1.48 -0.17 -0.02 0.43
Cc2 1.13 1.53 1. 56 1.41 N16 -0.65 0.55 0. 96 0.29
F14 1.62 1.19 1.31 1.37 Q2769 0.19 0.27 0.37 0.28
F16 2.78 0.57 0. 65 1.33 N6 -0.16 0.10 0.48 0.14
F19 2.22 0. 88 0.76 1.29 Y5 0.39 -0.31 -0.02 0.02
F17 0.12 1.72 1.79 1.21 Q26 0.32 -0.29 -0.02 0.00
F15 2.24 0.78 0.58 1.20 H16 1.31 -0.76 -0.64 -0.03
F6 0.41 1.55 1. 63 1.20 Q10 -0.38 -0.43 0. 05 -0.25
Cl2 2.07 0.67 0.68 1. 14 Q2772 -0.76 -0.46 0.04 -0.39
02763 0.79 1.20 1.34 1. 11 Q16 -1.28 -0.29 0.17 -0.47
Cl1 1.01 1. 00 0.92 0.97 Q15 0. 84 -1.31 -1.00 -0.49
Y2 -0.54 1.55 1.74 0.91 P43 2.21 -2.12 -1.94 -0.62
Cc7 0. 06 1.26 1.34 0. 89 N097 -0.62 -1.06 -0.44 -0.71
C8 -0.89 1.76 1.79 0. 89
SMTAERAEI, 3 KK AT bk 3 A E T4 i

B AR P B 19 209 L 1 5

2.2.2 WIATFERBENMT AUEARIMRRE % ‘

PEORAF OGS & BN TAEE, DU R B e oo —

ER R RIS AR~ )

LA - R0 7 3 A3 P 2) b T, i 3

TGRS 17.0 4b¥s 43 Bbksy oy 5 RIS Hm s V2 Ryas ?_IJ

TEERERE 9.5 Ab oy 2 AT, 55 T KA 11 e

HAT LR A R R IR0 19 ARk, Hog §§ﬂ1 ;

BT 7 I B T BT A A 3 e |

AERR T AR B 208, 93% L 152.18% N‘%‘%;l W

21.10% o 55V K REE V-1 WAAT LUH S &

BRGS0 R SO e O T

REHTBOFR i A RPN NS o .

{H 203.62% .110. 80% .24.08% ., =5 V-2 WA 7 Nﬁ?gﬁﬂ

ASBR AT R R SR S R B

0

BP0 b AR I 3 A DT B WE SLO G
; WHEIE S Genetic distance
PRF-H4 1 197. 82% .86.35% ,32.03% , &4 # 2 A3 EEBEKER

5 EB e A3 Fig.2 Cluster and euclidean distance of 43 individuals
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