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Experiment on Difference of Terpene Lactones Content in Leaves of 20 Ginkgo biloba Clones

HE Jia-lin, LI Xiao-yu, LI Xiu-hong, JI Zhi-ping

( College of Forestry, Northwest A & F University, Yangling 712100, China )

Abstract: Experiment were conducted in September 2016 on difference of terpene lactones content in leaves of 20 introduced and selected clones of
Ginkgo biloba, which were 7-years grafted on 15-18 year rootstocks in Baoji Ginkgo Germplasm Resources Garden, Shaanxi province. The results
showed that leaf weight, leaf area, leaf length, leaf number on one tree, tree height and leaf water content were the main factors affecting terpene
lactones content. Three clones were selected with better growth traits and total terpene lactones content.
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Table 1 Origin of 20 G. biloba clones

75 TR SRR a5 Ttk & SR P Ttk & SRR
1 C94-16 (S 8 C95-17 By 15 Bes] 16 5 J
2 C94-56 SN 9 k35 2 16 pes| 17 5 i)
3 C94-68 pevg 10 b5l 6 5 AR 17 k5] 19 %5 9
4 C95-07 (S 11 Besl 9 %5 H7x 18 Besl 215 BN
5 C95-08 SN 12 Be5l 10 5 ERN 19 Bes| 23 5 T
6 C95-09 pev 13 Besl 11 % HA 20 5| 26 5 Wit
7 C95-11 5] 14 Bes] 12 5 TR

1.2 REHE
121 AKFEAFNE 2016 4F 9 Hrpd), FEVEIRB ORI T T AR Te bRl E .

(1) i DQW-2 B SO e b ivt i, RO AR, FRGE T 2 B Bpk I 4

(2) FATEE RBEYIIEEL 3 ¥RFERR, (EERREERE L. . FEROLAOARIETRIREMLAREL 30 sk e ehient A
A7 [0 LB A TR E (LU WM e 5 A, BOFEE) - Alshs R RIE R mTE .
F EPSON4990 F4li{% ( il B/ M AR AR ) s ; FH Olympus B ( i s YR
BABRZAR] ) MEH)E; F BS210S B H 2h K Pl S i S i, Rt Em R 8k

P Sk = (BT — B TR ) /TR x 100%

(3) Bk S R AR L I AR i B e, BEALRECE . v AR AL
50 by, Al SEERERRE, PR CPRICR, AR TR AR HE R, AEE
122 REHEABSENT RHSREM AL, SRR RS ORS miiAH ai (Waters 24 )
510 % . Lambda-Max 481 ZEEGHG IS | 740 ZrEAbFML . A R4k Water Nova-Pak C18 £ (4.6 mm x 20 cm ) .
AR )G P R 3 204 - 1 SRR 110865-200404 ) AR R A( 110862-200305 ), FR45 P B( 110863-200507 )
FIERAT AR C (110864-200304 ) . XFHE I B e 25 S ARl i e B s WlE . A fmiat, Kb ik
K, HAKRIY R brat.

SR EEREHTE 80 ~ 90 CHL XML I HET 15 ~ 30 min, SR)GFEIRZE 60 ~ 70C, HETFEIEE, MRS T]
FHBERARRE, i 60 H It H . SANIGRAPRHE TRk H 500 mg, 5 mL 109%H SRR 15
min, U8, BRI EAD 1 00T RBEAE, ARG AL IR, PRI R REEMR, N EIRHEERUK, @
TR B A K- B RS- R (7:2:1) , FECRh LmL-min, KEIEK: 219 nm, C18 k.
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1.2.3 AL FaH ik SR SPSS16.0 GEit otk T Edm AR B . X RIS T 25047 . M
ML B V5T JE R SR AR P I 2 A SR I e ar [ AR . A e hmie) B AR 4
LER5IBE 5 MHEPER SRR F (OUpREL . e A . BREL, WG AR ) L X 20 ANSHFREY 10 NERRiE
TR 43 Ht (Principal Components ) o 43 HlRFHANIERETE (None ) | ki (Varimax) . PR 7Kk
(Quartimax ) . ZEAiE (Equamax ) FIRIASHERETE (Promax ) , & A REGEME S HAREE . &3
S TTERE AR BITIRE , LLRBTTIRE KT 8590 [ NGESE T oy . AR MLt |, il R pr
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Table 2 Average growth traits and total terpene lactones of 20 tested clones
bR RS H5E K R Wrﬁzfl HI@WT er EAKE RN Wi iz 'é?uEr’ﬂllle
/cm /em /em /mm /cm /g JiiElg 1% i /m /cm /(mg-kg™)
C94-16 7.33 9.98 7.65 0.4 42.91 1.42 0.72 49.30 9 475 5.40 475 2712
C94-56 6.78 9.34 5.80 0.4 36.97 1.11 0.58 47.75 8768 5.93 3.36 4235
C94-68 6.06 8.97 5.75 0.3 34.81 0.86 0.32 62.79 7038 4.37 2.63 3298
C95-07 4.95 7.86 5.35 0.4 28.24 0.75 0.44 41.33 13 092 473 3.17 1985
C95-08 7.23 9.57 9.25 0.4 47.37 1.64 0.83 49.39 4964 463 2.53 2297
C95-09 7.06 10.03 6.61 0.4 49.34 1.75 1.02 41.71 6909 3.20 2.85 2738
C95-11 5.79 8.69 477 0.3 31.68 0.88 0.52 40.91 8323 2.23 3.50 3386
C95-17 5.77 9.16 5.52 0.4 36.46 1.08 0.64 40.74 2395 2.80 437 2923
o35 6.30 8.56 6.27 0.4 34.19 0.86 0.39 54.65 2294 2.33 2.47 4597
Besl 65 5.93 11.59 5.53 0.4 34.79 1.02 0.37 63.73 1690 3.63 437 4986
B 95 5.30 8.43 6.55 0.4 29.35 0.83 0.47 43.37 2385 3.00 4.47 2702
P51 10 5 491 8.30 6.10 0.3 27.26 0.75 0.28 62.67 4462 2.60 5.37 2911
sl 11 5 5.62 9.16 6.00 0.3 35.00 0.97 0.44 54.64 1802 2.33 4.00 3432
Besl 12 5 5.59 8.05 5.87 0.3 29.58 1.01 0.35 65.35 2280 2.43 3.70 2095
s 16 5 5.88 9.12 5.46 0.4 36.05 1.16 0.44 62.07 4112 2.43 5.67 2126
pes] 17 5 5.01 7.70 5.06 0.4 25.94 0.73 0.34 53.42 6 867 457 6.67 1932
5] 19 5 6.58 8.72 6.09 0.4 36.44 1.22 0.78 36.07 6 847 3.20 2.27 2879
5] 21 5 6.34 8.57 6.38 0.5 34.22 1.00 0.65 35.00 4090 3.30 2.80 1975
5] 23 5 9.91 9.50 5.24 0.4 39.54 1.33 0.50 62.41 4151 3.00 2.10 2793
k5] 26 = 6.03 8.70 6.31 0.4 36.17 0.94 0.44 53.19 4408 3.70 2.80 3128
brfEs 1.126 0.884 0.985 0.052 6.121  0.286 0.194 9.929 3043 1.098 1.248 859.41
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Table 3 Correlation analysis on total terpene lactone with growth traits

TiH R Hufz K P MK HE MR mEERE HRE &k
ENENEE MR 0.695 -0.286 0.565 0.214 0.178 0.483  0.404 0.476 0.640 —0.480
P{H 0.001 0.222 0.009 0.364  0.454 0.031 0.077 0.034 0.002 0.032
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Table 4 Eigenvalue and contribution rate and cumulative contribution rate of principal components

L% (S TUHRE/% A ESEI% Gy (A TIHREI% A ESEI%
1 5.6 55.6 55.6 6 0.1 11 99.1
2 24 236 79.3 7 0.1 0.6 99.7
3 11 10.6 89.9 8 0 0.2 99.9
4 0.6 5.8 95.7 9 0 0.1 100
5 0.2 23 98.0 10 0 0.0 100
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Figure 1  Spatial distribution of 3 principal components
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Table 5 Factor loading matrix

Fsr
LS 1 2 3
I} I 0.975 0.230 0.466
I AR 0.973 0.235 0.437
K 0.917 0.332 0.315
- 0.868 0.391 0.829
FRi-4 0.120 0.944 0.398
KR 0.624 0.907 0.572
PR 0.599 0.888 0.711
e 0.157 0.891 0.182
&7k &R —0.206 -0.438 - 0.862
= 0.646 0.137 0.750
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Table 6 Correlation analysis on principal components and total terpene

lactones

WiH F. F, Fs

PRI A G

HHXEZE 09257 0.889™ 0913
Sig. 0 0 0
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Figure 2 Cluster analysis on total terpene lactones in 20 clones
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Table 7 Cluster analysis on main traits

H 51K EAIES EOlES EAES VK
b 4.84 4.98 450 3.10 2.85
LSS 7.06 5.37 6.65 5.97 5.61
B 43.07 29.96 41.09 34.04 32.18
B B 1.43 0.82 1.25 1.01 0.96
Ll Rk 0.77 0.48 0.58 0.50 0.41
kR 0.46 0.41 057 052 057
PRI 8 384 10 708 6 001 4403 2039
PRI 12019 8541 7083 4417 1941
LAl BT 6422 5039 3183 2204 832
PV ity 3228 2750 2797 2798 3303
PRI P G 20 730 13 857 8903 6 167 2748
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