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AL SRR E T TR 20 5T, Ahaa s
XF 16 A7 AL AP RS 35 B A e 22 Rtk AT T o
Brs Ak DA AR X AL i o it 8 R ME AR IR A IR AR
ST TIRABETE s RSN B, AL b o 58
DRI AT PR B R A 2R, IO
FHAE AR OE AR T A i o 1 A 1R
A [) i DAL B AL (7 i U1 R B SR B A A Je 5 k22
Sto A, 3T hRICEOARML) 2 I T AL R R
PRI AL ZHEPENET, Wu 2809 Yu S H AT ISSR
PRI A b o 9% Pt 1 22 Rk MM AL 2 hg it
Frrmtse, B FE R N BAT R R s A 2R
P, AN AR R A SRR AT ARie
TR LIER T s e 2k, (AR A 24,

*1

ERBERIEAT A HAT, XEREEA R AR5
GEIRUCR SE R BIMIR AR S F 5T 2R & PEAN A H0H
ABEFEXT 331 A3 AN [RIA PR A A o % P R 52 R
RBEAT RN T, LAUHE /R AT B IR T AR S L
HIFHEATERa PR, RE IR IEI AR, AL i
BRI A RO R i AR A FIA LR

1 R AR

IR AR A P E OB A TS B 2 DA IT
FEIF RO AR BTG I o LD R 6 k)N
X, EAEMRATEE R 3 m x 3 m. 2018 AFERKZ I
PINERCREE, RIF R 2L E AT
FBORIEILE 1,

AP ERER

Table 1 Information of Eucommia ulmoides germplasm resources

KR Origin 1A% Sample numbers KR Origin FEAEL Sample numbers
Z = N Bozhou, Anhui 4 T FE#T £ Xinxiang, He’nan 6
J65 75 523 4% Wanquanhe road, Beijing 37 A A ARt Zhengzhou, He’nan 4
AL ZTAL A A [ Duzhong park, Beijing 111 A/ B4 =[]k Sanmenxia, He’nan 3
JEE 7 MK 2% Tsinghua university, Beijing 8 4L Wuhan, Hubei 3
HRYDEFI Shapingba, Chongqing 4 IR 248 Cili, Hu'nan 17
AR RH Jianyang, Fujian 3 R HRIM Zhuzhou, Hu’nan 4
I PR Guilin, Guangxi 7 HIEEZ Jitan, Jilin 3
515 3 Zunyi, Guizhou 7 YLI3MA7K Xiangshui, Jiangsu 7
6% [E Anguo, Hebei 12 YLVG R & Nanchang, Jiangxi 4
i P A5 5E Hebi, He’nan 4 111 7§32 3 Yuncheng, Shanxi 4
VAT FE ZEH Yanjin, He’nan 4 Bk P BEBH Lueyang, Shaanxi 3
A B BH Luoyang, He’nan 44 BP9 #1% Yangling, Shaanxi 3
A F 74 B Ruyang, He’nan 9 PO )11J JC Guangyuan, Sichuan 3
7] 7 F P Nanyang, He’nan 4 P4 257 Yanjin, Yunnan 3
A B4 7 Fr. Shangqiu, He’nan 3 WM Hangzhou, Zhejiang 3

2 R K&

2.1 RIESHERUE
VUSRI R S 20k, FE 3k, i
HL s R ORSE 0.01 mm ) 43 510 SR S s
PR BRI, T2 —m TR
FERSL, R AR R R R, R
R (YR =F T E R R AR SRR < 100% )
AR (RAUFER= R PR R SRR ) | st
RBHE R (CRARBIEE=R PR x LR IE <

SR ) . FRRIFE AL (AR E=Fh A2/ R
M) . P ARER TR E (R AR BUR B=R
Fo x PR < P NAE ) AEFEAR
22 REMGRESENE

Frie 100 mg THEAE MM R ZELLE T, A
1.5 mL 50% Je7K & B, WBEdR Y 1 min, &0
2min, EHE 3WK; WA 1.5 mL A, RiEk
1 min, B 2min, EHE 3%K; MA 15mLKA
i, 4B (40 kHz, 40°C) 40 min, IREIEW
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FREREE, . FROPRRSUR R SVRIRAL S LA AN 15

1 min, &0 2 min, TEE 2K ; 50°C HL4H 4t
F5 A 12 mL B, JWHER 1 min, #5E
B 10 min, 5.0 2 min, WIS TA RS,
HARERR S5mL, HEHR 4 W R FTIR ##47
K, 315 1380 cm™ 1 699 cm™ Ak Ay A
23 FZHEBERA R AERFR S ENE

Pl A RLAR >R FH R G R B, it vkl
Z: 1 GB 5009.6—2016 & & IR T B9 E o Fp
{RLBE WG P RRR . TRER . W IHERAGIIR &
SRR E ) ( GB 5009.168—2016 ),
24 HiEAIE

% F Microsoft Excel 2010 2 ¥ 4t i1 %45, 18
FH SPSS 24.0 # A ATEAE T . BTSRRI
Pl . KMl S/MEARRES, TR R
RE(Cv) st ZRerERe S (H) . MRIEFIHE
(u) FikrifEZE (o) WS TERKI R 10 9, WA
1R X< (u20) B 10K X, = (u+20), 5050
H1 G, FIPERAFAAIR, B 2ROt
BN K H=3plnp;, H, p, kh—HIRE

i GO R B B B A AL

RE PR IR BE 2 ward . LR
TTHRR = 85%. HRAEMH > 1 42 H 3 i B hn
o ZEETEMITIE R DA F R X L A AE X Tk
BN, £ 550 5 AN AGE A T4
BRI BIZEE PR R B, FZAT

Z= ZZ" X B;
K. Z AP IR SIS, Z A& E
B ASAE, B F 4% 32 B %t B B AR X 22 Bk

3 HERGMT

31 RILUERTRESHEST

331 A At o R AR SR AR S 1 L3R 2,
19 MERZE SR RZE (CV) AT 4.64%~25.79%, F
BN 12.65%, Hrr, A8 RECR R 0 AR
R BRI (25.79% ). P ERIFRE (22.32% ).
Fp{ABREEL (22.02% ). FRSAFFEEL (19.53% ),

®2 MARIFEERGITST

Table 2 Statistical analysis of fruit traits of Eucommia ulmoides germplasms

PEIR

Traits

BAME BRKE CPIME RdEE BRARE SR 2R
Min. Max.  Mean SD CV/%  Diversity index (H)

WY 4E Fruit vertical diameter (FVD) /mm 24.14 39.22  31.14 2.539 8.15 2.0616
S SZRE4% Fruit horizontal diameter (FHD) /mm 8.65 1314 1072 0849  7.92 2.0749
HSEAN4Z Fruit lateral diameter (FLD) /mm 121 236 190 0.183  9.63 2.0672
R AIFEEL Fruit shape index (FSD 237 373 291 0234 8.04 2.0680
SRR Fruit volume index (FVI) 368.68 1045.11 640.46 125.062  19.53 2.0613
S ST LT A 100-fruit weight (FrW) /g 432 1281 814 1237 1520 2.0577
M=% Seed vertical diameter (SVD) /mm 9.88 17.38  13.04  1.154 8.85 2.0765
F{_Hi1% Seed horizontal diameter (SHD) /mm 223 489 297 0333 1121 1.8426
TP fMI4% Seed lateral diameter (SLD) /mm 0.75 189 137 0124 9.5 2.0460
Fh AR 4L Seed shape index (SSD 271 558 442 0447 1011 2.0526
R AR AL Seed volume index (SVI) 20.14 119.03 5385 11.86  22.02 1.9531
A= E ki & 100-seed kernel weight (SKW) /g 1.00 496 310  0.692 2232 2.0518
H4=% Seed kernel content (SKC) /% 1534 5000 3798 6303 16.60 1.6572
LR B E BT & 100-fruit pericarp wrapping seed kernel weight (FPW) /g 1.17 353 214 0552 25.79 2.0181
FAFH2 5 EU rubber (EUR) /% 1173 2067 1590 1811 11.39 2.0947
FLAE I Crude fat (CF) /% 2406 3516 30.15 2618 868 2.0896
AP FRER Linolenic acid (C18:3) /% 48.14 6505 5924 2749 464 2.0762
1R Oleic acid (C18:1) /% 14.17 2042 17.09 0987 578 2.0707
TEMER Linoleic acid (C18:2) /% 847  19.06 1212  1.877 1549 2.0256
“F351H Mean — — — — 12.65 2.0234
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AR S AR RIS (4.64% ). THIR (5.78% ).
KR (7.92%) . Pt (8.15% ). RAFEEL
(18.04% ) ALEEA S Kz kL R i B R
HARBRRKER G- RmACERESEE, WK
2 . PR AR AR B S R A DR A R PR
R

19 MR R F 5 e 20, mtfg
ZREVEFREL (H) T 1.6572~2.0947, F¥{E N
2.0234, Horfr, AR (2.0947) . HLAE Wi
(2.0896). =442 (2.0765). WKL (2.0762 ).
WA (2.0749), R (2.0707) MR ME
AR R R, R e R B — P 1 A
Fedt sy, HYR (1.6572), FRERE (1.8426),
PR IRFFEEL (1.9531) L ZAEERR BN, %
B33 LA HRRTEZE AL A3 A AN 5T
3.2 AESRREA A FRESL RS

AR AP IR AL 19 ARSI . FrifE2
MZH LR (£ 3) KW BRESLUE ., Fi
AR . FMARBRESL, B MRIRTEAR R H]
FETEZESE . MR SLNE | AR MR

RSRRRE, RICERI R PR L R A
U, s IR ER R R, AR
WA, TR, PR g A SR A
B, PR FRIE R, RS A
R i i MR B IR T E R R R,
R LRI ST R . MR
J N MU & B IR AR, AR A
s OWRRIR B ROR R, DU SRR AR,
PR S DU B P, IR & B L R IR
3.3 REREEXES T

P19 AN RS MR IEAT A M B, R 4R
B . 19 ASHRAR BIAELE R R RR BE A AH DG, H 24K
(e INEIESSIPSETE A0S TE Y (b e SO WS Ay 1]
APt (0.611), FifE (0.694), MIfE (0.423 ),
RARFFE R (0.750) . A ARBHEEL (0.599 ) .
P BRI (0.701) SR 2R B E EAHC,
Dt SR SR FRAE BRI AR~ 1 e X o A SR s o o
OIY e S o/ N S E o &S BIVE R Y E T E Y ¢
K (0.463), RIARFEE S T A8 B2 )
W IEME (0.591), Uil M R/NERIR

b

x3 AERFEMAMPRIIRILE (5918 £ fREE )

Table 3 Comparison of fruit traits from different origin among Eucommia ulmoides germplasms (Mean + SD)

PEAR Traits L Anhui It Beijing HEJK Chongging 5% Fujian |74 Guangxi 5t/ Guizhou
FVD/mm 31.05+2.70 a 31.01+2.6la 29.51+3.74a 33.22+2.69a 30.49+247a 3145+192a
FHD/mm 11.08 + 1.24 ab 10.86 + 0.83 ab 10.35+0.53 ab 11.57+1.01b 10.42 +£0.81 ab 10.44 £ 0.77 ab
FLD/mm 1.92 £0.29 ab 1.88+£0.18 ab 2.05+0.15b 2.12+0.08b 1.98 £0.26 ab 1.96 £0.12 ab

FSI 2.81+0.15a 2.86+0.23 a 2.84+024a 2.87+0.09 a 2.93+0.21 ab 3.03+£0.30 ab
FVI 674.54 +203.00 ab 637.35 +124.90 ab 632.31+137.34 ab 814.47+152.85Db 637.24 +161.92 ab 642.57 £ 76.85 ab
Frw/g 7.03+1.37a 8.27+1.24 ab 7.65+1.41 ab 9.58+1.22b 8.14+1.52 ab 8.57+1.09 ab
SVD/mm 12.64 £ 0.75 ab 13.08 £ 1.19 ab 12.49 £ 0.70 ab 13.57+0.92 ab 1229+ 1.02a 13.10 £ 0.86 ab
SHD/mm 2.85+0.28 a 3.04+£034a 2.69+0.08 a 3.15+£0.13a 2.83+0.23a 2.89+021a
SLD/mm 1.26 £0.18 a 1.37+0.13 ab 1.41 £0.05 ab 1.42 £0.07 ab 1.38+0.12 ab 1.37+£0.10 ab
SSI 445+0.26a 433+046a 4.66 + 0.35 ab 430+0.12a 437+0.52a 4.55+0.37a
SVI 4632+ 13.81a 5498+ 11.63a 4722+279 a 60.79 + 8.04 a 4827+ 829 a 52.19+8.62a
SKW/g 2.51+090a 3.15£0.71 abc 2.75+0.45 ab 3.12+£0.48 abc 2.99 +0.41 abc 3.20+0.53 abc
SKC/% 35.31 +£8.99 ab 38.10 + 6.36 ab 36.25 +3.63 ab 3334+9.20a 37.14 + 3.68 ab 37.31+3.84 ab
FPW/g 1.86 £ 0.43 ab 2.11+0.53 abe 2.19+0.35 abe 2.77+0.11¢ 2.27+0.49 abc 2.13+£0.43 abc
EUR/% 16.57 £ 1.23 ab 15.75+1.78 ab 16.45 +0.58 ab 18.34+0.68 b 15.71 £2.00 ab 16.63 +1.33 ab
CF/% 28.18 +£2.82 abc 30.64 +2.03 bc 30.26 + 1.60 abc 29.36 + 0.70 abc 27.71 £ 1.44 ab 28.50 + 2.64 abc
C18:3/% 60.16 £ 0.33 b 59.39 +2.60 ab 58.15+2.34 ab 57.48 + 1.66 ab 56.20 +3.80 ab 58.84 £0.99 ab
C18:1/% 17.16 £ 0.51 ab 16.95 +0.90 ab 17.40 +£0.74 ab 18.05+0.84 b 17.52+1.07 ab 17.53 £ 0.54 ab
C18:2/% 11.92 + 1.05 ab 12.14+ 1.84 ab 12.42 + 1.56 ab 12.89 + 0.96 ab 13.89 +2.52 ab 12.02 + 1.30 ab
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g3
PEIR Traits 4k Hebei A4 He’nan #H14t Hubei #H175 Hu’nan Ak Jilin VL7 Jiangsu
FVD/mm 31.68+2.58a 31.04+£2.63a 31.09+2.44a 31.30+2.18a 30.31+£0.82a 31.85+2.82a
FHD/mm 10.83 +0.65 ab 10.59 + 0.84 ab 10.57 +1.21 ab 10.57 £ 0.84 ab 10.58 = 1.04 ab 10.23+0.79 a
FLD/mm 1.90 £0.10 ab 1.91+£0.18 ab 2.06 +0.04 b 1.89£0.14 ab 1.97+0.13 ab 2.00+0.17 ab
FSI 2.93+0.24 ab 2.94+0.23 ab 2.95+0.22 ab 2.97+0.23 ab 2.89+£0.35a 3.11+0.17 ab
FVI 650.86 + 70.70 ab 632.59 + 130.96 ab 681.40 + 137.25 ab 628.70 + 105.87 ab 629.98 + 55.29 ab 650.58 +97.81 ab
Frw/g 8.28£1.14 ab 7.87+1.23 ab 8.21£0.83 ab 8.17+1.43 ab 8.64 £ 0.65 ab 7.99 +£0.83 ab
SVD/mm 12.89 £ 1.02 ab 12.98 + 1.18 ab 12.74 £ 0.51 ab 12.99 + 1.35 ab 13.51 +1.00 ab 13.61 £ 0.87 ab
SHD/mm 3.01+0.19a 291+0.35a 2.87+0.11a 297+046a 2.99+0.34a 292+0.11a
SLD/mm 1.41 £0.07 ab 1.36 £0.13 ab 148+0.13b 1.35+0.10 ab 1.47+0.08 b 1.48+0.10b
SSI 430+0.36a 448+0.40a 445+0.18a 441+047a 455+0.59a 4.67+0.37 ab
SVI 5451+6.57a 52.18+13.84 a 53.93+4.06a 5298+ 1551 a 59.08 £6.59 a 58.71+5.81a
SKW/g 3.30 £ 0.65 abc 2.90 +£0.72 abc 3.50+0.23 abc 3.08 £ 0.73 abc 3.85+044¢ 3.25+0.31 abc
SKC/% 39.87 +4.79 ab 36.75+7.35 ab 42.83 £2.36 ab 37.38+4.78 ab 44.58+4.40b 40.79 +2.92 ab
FPW/g 2.24 4+0.72 abc 2.02 +0.55 abc 2.37 +0.86 abc 2.48 +0.67 abc 2.36 +0.56 abc 2.14 +0.46 abc
EUR/% 16.09 +2.36 ab 1593 +1.78 ab 17.43 £2.70 ab 1550+ 1.83a 15.96 £3.01 ab 16.04 +1.70 ab
CF/% 30.42 +2.18 be 29.97 £2.23 abc 30.50 £2.02 be 30.34+1.75be 31.16 = 1.20 ¢ 29.66 + 1.41 abc
C18:3/% 59.88 +£2.47 ab 60.09+2.71b 56.54 +3.16 ab 57.30+£2.02 ab 58.37 +£4.50 ab 59.28 +£1.77 ab
C18:1/% 16.97 £ 1.01 ab 16.94 + 1.02 ab 17.98 £ 0.96 ab 17.88 = 0.96 ab 17.26 £ 1.27 ab 17.63 + 0.88 ab
C18:2/% 11.76 + 1.89 ab 11.73 £ 1.83 ab 1423+221b 1221+ 1.58 ab 13.12+2.85 ab 11.97 £ 1.50 ab
PEAR Traits VLV Jiangxi 11175 Shanxi Bkt Shanxi PY)1 Sichuan 2B Yunnan WL Zhejiang
FVD/mm 2995+0.75a 32.59+2.70 a 3290+ 1.74a 33.15+1.88a 31.40+2.12a 31.11+2.64a
FHD/mm 10.45+0.21 ab 10.63 +1.24 ab 10.17+0.45a 11.46+1.21 ab 1020+ 0.84 a 10.53 £1.63 ab
FLD/mm 2.01+0.17b 1.95+0.14 ab 1.73+0.26 a 2.04+0.02b 2.11+0.17b 2.05+0.23b
FSI 2.87+0.13a 3.08+0.17 ab 3.24+0.27b 2.91+0.15ab 3.08+0.12 ab 2.98 +£0.20 ab
FVI 627.10 + 50.43 ab 686.36 + 180.19 ab 578.38 £ 96.13 a 779.88 +126.22 b 687.01 +150.37 ab 690.52 + 247.63 ab
Frw/g 7.81£0.51 ab 7.70 = 1.54 ab 8.00 £ 0.74 ab 9.03+0.44b 7.99 +0.61 ab 8.30+225ab
SVD/mm 12.48 £ 0.41 ab 13.39+ 1.55 ab 1424+ 091 b 13.53 £0.52 ab 12.45 +0.46 ab 12.80 + 1.09 ab
SHD/mm 297+0.28a 2.75+021a 2.75+0.18 a 3.07+0.12a 2.83+0.07a 291+021a
SLD/mm 1.44+£0.12 ab 1.43 £0.06 ab 1.34£0.11 ab 1.45 £ 0.09 ab 1.51+0.06 b 1.44 +0.15 ab
SSI 423+045a 4.88 +0.52 ab 5.19+0.23b 441+0.11a 440+0.07 a 439+025a
SVI 5343+8.71a 52.66+£9.53a 52.82+925a 60.10£5.69 a 53.18+542a 5433+1192a
SKW/g 3.07 + 0.43 abc 3.09 + 0.85 abc 3.40+0.13 abc 3.77+0.19 be 3.09 + 0.59 abc 3.18 £ 0.72 abc
SKC/% 39.47 £ 6.08 ab 39.66 +£4.01 ab 42.77 +2.98 ab 41.86+4.10 ab 38.63 +£6.26 ab 38.62 +3.56 ab
FPW/g 2.62£0.59 be 2.25+0.39 abc 1.95+0.42 abc 1.64+0.33 a 2.17+0.51 abc 2.59+0.35bc
EUR/% 16.44 +1.70 ab 16.69 + 1.18 ab 15.17+1.86 a 1550+3.42a 16.47 + 0.62 ab 17.36 £ 1.78 ab
CF/% 29.01 +£2.87 abc 30.25+2.10 abc 29.33 +2.67 abc 28.50 + 0.56 abc 27.10+0.94 a 27.85+3.57 ab
C18:3/% 56.54 +£2.21 ab 59.85+1.55ab 59.63 +1.87 ab 5589+7.77a 58.25+0.94 ab 59.16 + 4.06 ab
C18:1/% 17.76 £ 0.17 ab 16.89 +0.73 ab 16.53+0.61 a 18.12+2.34b 17.82+1.63 ab 16.86 £ 1.25 ab
C18:2/% 13.32+1.75 ab 12.21 +1.64 ab 12.10 £ 1.96 ab 1423 £4.83b 12.19 +£2.52 ab 11.23+1.70 a

e ERER L2, T, ATARFZRRRZERZE (P<0.05),
Notes: Traits details see table 2. Different letters in the same row indicate significant difference at P < 0.05.
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Table 4 Correlation analysis of fruit traits of Eucommia ulmoides germplasms
,Eiﬁ FVD FHD FLD FSI FVI FrW SVD SHD SLD SSI SVI SKW SKC FPW EUR CF CI83 Cl8:1 Cl18:2
VD 1|
FHD  0516" 1
FLD 025" 034" |
FSI 0507 -0473" 0022 1
FVI 0742 0794 0724 0040 1
FW 06117 0.6947 04237 0070 070" 1
SVD 06737 044" 01627 02457 05357 06207 |
SHD 025" 0456 0229 -0227"  0383" 039" 0403”1
SLD 01997 02447 06267 -0.040 04867 03977 03117 03317 1
SSI 03457 008 01237 04637 0043 017 04577 06137 0090 1
SVI 04527 04997 04157 -0038 05917 05997 07287 08217 06807 -0.179" 1
SKW 04067 04127 0283 0006  0466" 0701”0536 0293 0353 0.145" 0495 |
SKC 0015 0060 0031 0080 -0.020 0065 01777 0054  0.139° 0091  0.1447 0748" |
FPW 0060 0068 01587 -0009 01200 0134 0040 0050 0082 -0012 0071 0072 -0.009 1
EUR 0057 0017 0154 0038 0096 0048 0028 -0028 0061 0060 0015 0015 -0007 0827 1
CF 01467 0046 -0257" 0100 02057 -0.115° 0018 0098 -0.028 -0079 0038 0030 0051 -0101 -0.116 1
CI83 0026 0066 0093 0043 0001 0000 0080 0.161° -0052 -0.108 0093 0021 0017 -0.098 -0.058 0228 |
CI&1 0028 0040 002 0016 0023 0014 0039 -0.054 001l 0020 0030 0024 0026 0070 0028 0119 -0.730" 1
C182  -0009 -0.068 0137 0058 0025 -0.007 -0074 -0.168" 009 0.123° -0083 -0012 0002 0065 0075 02507 -0.871" 043" 1

VENote: **P<0.01; *P<0.05.
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Table S Comparison of main traits among three groups
YR Z# 1 Group [ KB Group Il KRB Group 11T

Traits SO il A5 AR B EbRiEZE A5 AR B EbR T A R A
(Mean £ SD) CVl% (Mean £ SD) CVi% (Mean = SD) CVi%
FVD/mm 29.00+£2.13 A 7.34 31.34+1.61 B 5.14 3444+2.01C 5.84
FHD/mm 9.92 +£0.58 A 5.85 10.83 £0.60 B 5.54 11.80£0.56 C 4.75
FLD/mm 1.75+0.16 A 9.14 1.93+0.13 B 6.74 2.11+0.13C 6.16
FSI 293+0.28 A 9.56 290+0.22 A 7.59 292+021 A 7.19
FVI 501.67 £ 50.78 A 10.12 653.26 +48.65 B 7.45 854.59 +£ 63.09 C 7.38
Frwi/g 7.05+0.86 A 12.20 8.32+0.90B 10.82 9.59+1.05C 10.95
SVD/mm 12.20+0.93 A 7.62 13.25+0.99 B 7.47 13.89+1.12C 8.06
SHD/mm 278022 A 7.91 3.05+0.36B 11.80 3.08+0.23B 7.47
SLD/mm 1.29+0.12 A 9.30 1.39+0.11 B 7.91 1.46 £0.09 C 6.16
SSI 442+042 A 9.50 439+047 A 10.71 4.52+0.40 A 8.85
SVI 44.09+7.78 A 17.65 56.52+11.02 B 19.50 62.69+8.90 C 14.20
SKW/g 2.63+0.70 A 26.62 322+0.55B 17.08 3.55+0.66 C 18.59
SKC/% 37.08 £8.05 A 21.71 38.69+5.14 A 13.29 37.15+6.11 A 16.45
FPW/g 1.99+0.51 A 25.63 221+£0.56B 25.34 2.16£0.56B 25.93
EUR/% 15.60+1.75 A 11.22 16.01+1.79 A 11.18 16.09+1.96 A 12.18
CF/% 30.65+2.35 A 7.67 30.13+1.99 B 6.60 29.34+2.18 B 7.43
C18:3/% 59.35+2.67 A 4.50 59.09+2.88 A 4.87 59.51+243 A 4.08
Cl18:1/% 17.07+1.01 A 5.92 17.15£1.00 A 5.83 16.96 +0.92 A 5.42
C18:2/% 1193+ 1.87 A 15.67 1226 £1.95 A 15.91 1199+ 1.61 A 13.43

I AT R RZERREE (P<0.0D).
Note: Different letters in the same row indicate significant difference at P <0.01.
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Table 6 Power vector(PV), eigenvalues(E), contribution rate(CR) and cumulative contribution rate(CCR)
of first seven principal components(PC) based on 19 traits

AR Traits PCI PC2 PC3 PC4 PC5 PC6 PC7
Frw 0.403 0.014 0.038 —0.086 0.033 0.121 0.109
FVI 0.394 —0.010 0.044 —0.068 0.031 —0.048 0.340
FVD 0.385 —0.013 -0.051 0.305 0.011 -0.067 0.032
FHD 0.383 -0.026 0.039 -0.374 0.001 -0.059 0.031
SVD 0.370 —0.024 0.114 0.280 0.003 0.134 -0.101

C18:3 0.014 —0.626 0.049 —0.012 —0.024 0.013 —0.068
Cl18:2 -0.019 0.544 -0.072 0.036 0.013 -0.002 0.161
C18:1 0.001 0.534 0.036 —0.017 0.021 0.020 -0.080
SHD 0.188 —0.053 0.578 —0.133 0.005 -0.002 -0.037

SVI 0.292 -0.024 0.490 0.079 0.004 0.107 0.120

SSI 0.122 0.043 -0.455 0.396 0.004 0.106 -0.075

FSI 0.010 0.015 -0.091 0.689 0.008 -0.006 -0.004
FPW 0.033 0.041 0.021 -0.019 0.703 0.006 0.036
EUR 0.011 0.014 -0.025 0.029 0.703 -0.006 0.064
SKC 0.004 0.001 0.013 0.040 —0.006 0.733 -0.006
SKW 0.267 0.006 0.033 -0.030 0.011 0.603 0.055
FLD 0.154 0.025 0.114 —0.086 0.069 0.033 0.634
SLD 0.129 0.024 0.339 0.088 0.006 0.157 0.478

CF —0.044 -0.131 0.225 -0.013 -0.055 0.084 —0.404
FHEME(E) 4.623 2.408 2.074 1.839 1.825 1.713 1.700
TIRRZ (CR)/% 24334 12.671 10.917 9.677 9.604 9.018 8.949
RFTTHRZE(CCR)/ % 24.334 37.005 47.922 57.599 67.203 76.221 85.169

MRIEM AR Re T 5 7 E A sTk AR
8.949%, TRIEHH 7 F LA A R4S (FLD ) .
P42 (SLD ) KRN F & (CF).
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Table 7 Principal component scores and overall scores of Eucommia ulmoides germplasms

HE4 Ranking
TjiH Items
1 2 3 4 5 6 7 8 9 10

%5 No. 10129C 10269C 10588C 10531C 10221C 10599C 11065C 10596C 10159C 10095C

pcl Z, 7.842 5.519 5.357 5319 5.047 5.023 4.770 4.672 4.625 4.488
%5 No. 11028C 10183C 10034C 10233C 10467C 10504C 10037C 10171C 10150C 10043C

re Z, 6.427 4.701 4.423 4.022 3.773 3.543 3.487 3.442 3.401 3.251
45 No. 10580C 10005C 10252C 10247C 10508C 10207C 10236C 10271C 10159C 10129C

e Zs 8.221 6.827 6.752 5.908 5.187 5.185 3.975 3.765 3.596 3.538
%*5No 11081C 10399C 10508C 10172C 10050C 10250C 11083C 10596C 10192C 11044C

et Z, 5.737 4.579 4.158 3913 3.385 3.254 3.143 3.083 3.026 2.782
%5 No 10513C 10229C 10166C 10209C 10504C 10049C 10508C 14001C 10526C 10029C

Fes Zs 3.023 2.864 2.818 2.773 2.762 2.733 2.706 2.639 2.613 2.526
%i'5No 10055C 11044C 10246C 10129C 10124C 10143C 10588C 10508C 10133C 11049C

pee Zs 3.022 3.004 2.772 2.547 2.452 2.428 2.406 2.335 2.334 2.173
%*5No 10095C 10508C 10035C 10223C 11016C 10599C 10034C 10152C 10220C 11101C

e Z; 1.701 1.131 3.908 3.842 3.813 3.494 3.443 3.414 3.131 3.111
LE/ %5 No 10129C 10508C 10588C 10580C 10043C 10531C 10035C 10152C 11065C 10596C

Overall score Z 3.122 2.359 2.305 2.287 2.247 2.186 2.159 2.113 2.073 2.056

11049C, XEFpR [imdl . HAk. Jbat. R,
Wvg, s e R e s LA TEET 10 /Y
Fh 54w 5 10129C. 10508C. 10588C. 10580C,
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Fig. 1 Excellent germplasms of Eucommia ulmoides
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Variation in Fruit Traits of Eucommia ulmoides Germplasm Resources
and Their Comprehensive Evaluation

DU Qing-xin, QING Jun, LIU Pan-feng, WANG Lu, DU Lan-ying, HE Feng, DU Hong-yan

(Paulownia R & D Center of National Forestry and GrasslandAdministration, Non-timber Forest Research and Development Center,
Chinese Academy of Forestry; Key Laboratory of Non-timber Forest Germplasm Enhancement & Utilization of
National Forestry and Grassland Administration, Zhengzhou 450003, He’nan, China)

Abstract: [Objective] To provide theoretical basis and genetic materials for breeding and utilization of Eucommia
ulmoides. [Method] Based on 331 E. ulmoides germplasm resources from 18 provinces of China, correlation analys-
is, cluster analysis and principal component analysis were conducted for evaluating and selecting superior ger-
mplasms with 19 fruit traits. [Result] The coefficient of variation of fruit traits was 4.64%-25.79% and the average
coefficient of variation was 12.65%. Large variations were found in 100-fruit pericarp wrapping seed kernel weight
(25.79%), 100-seed kernel weight (22.32%) and seed volume index (19.53%), while the linolenic acid (4.64%), oleic
acid (5.78%) and fruit type index (8.04%) kept relatively stable. The diversity index ranged from 1.6572 to 2.0947,
with an average of 2.023 4. The 100-fruit weight showed a significant positive correlation with fruit volume index and
100-seed kernel weight, E. ulmoides rubber content significantly and positively correlated to 100-fruit pericarp wrap-
ping seed kernel weight and fruit lateral diameter, while significantly and negatively correlated with crude fat content.
Cluster analysis divided the germplasm resources into three groups: small ( I ), medium (II), and large (1), differ-
ent types of germplasms were preliminarily defined. Based on principal component analysis, the cumulative contribu-
tion rate of the first seven principal components were accounted for 85.169%, ten superior germplasms were selected
for evaluation of oil, rubber and comprehensive utilization. [Conclusion] E. ulmoides germplasm shows high vari-
ation. The yield index has the largest variation, represented by 100-fruit pericarp wrapping seed kernel weight and
100-seed kernel weight, which provides possibility for the selection of superior germplasms. The optimal ger-
mplasms selected for different purpose provides an excellent germplasm basis for the breeding and comprehensive
utilization of E. ulmoides.

Keywords: Eucommia ulmoides; germplasm resources; fruit traits; variation; comprehensive evaluation
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