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Study on Screening Layering Breeding System of Quercus mongolica Based on
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Abstract : Quercus mongolica is an excellent tree that integrates wood, landscaping and acorn utilization. The technical system of
asexual breeding is not perfect, which restricts the development of its industry. In order to improve the asexual breeding technology sys-
tem of Quercus mongolica and meet the demand of seedlings in production, the layering breeding technology of Quercus mongolica was
established. In this study, the shoots of 2 a year old Quercus mongolica were taken as panicle, different concentrations and types of ex-
ogenous growth substances, different substrates and lamination methods were used as treatment indexes, the growth, biomass and roo-
ting characters of lamination seedlings of Quercus mongolica were used as evaluation indexes, and the comprehensive evaluation method
of membership function was used to screen the treatment combinations. There were significant differences in the growth amount, bio-
massand rooting characters of Quercus mongolica laminata seedlings under different treatments ( P<0.05) , among which the average
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seedling height and ground diameter were 69.2 c¢cm and 7. 0 mm, respectively. Leaf dry weight, stem dry weight, root dry weight and
biomass per plant were 11.20 g, 15.70 g, 0.21 g and 27. 70 g, respectively. The average rooting rate, partial root rate, root length,
root diameter and root number were 7.4%, 80.6%, 11.6 cm, 1.6 mm and 2.9, respectively. The significant difference between dif-
ferent treatments of Quercus mongolica laminate seedlings provided us with the possibility of screening the optimal combination. The
membership function value method was used to sort the different treatments, and finally selected as the optimal treatment of 26" treat-
ment, 13* treatment, 24% treatment, 11* treatment and 7% treatment, among which, the rooting characters of rooting rate, partial root
rate, root length, root diameter and root number of 26* treatment were 27. 6%, 72. 1%, 3.5, 14. 4cm, and 1. Smm, respectively. Ex-
cept for the root diameter index, the other indexes were better than the mean value of the test treatment, and the rooting rate, root num-
ber and root length were 3. 73 times, 1.21 times and 1. 24 times of the mean value of the test treatment, respectively. The growth inde-
xes of seedling height and ground diameter were 90. 2 cm and 8. 7 mm, which were 1. 30 times and 1. 24 times of the mean value of test
treatment , respectively. The root dry weight, stem dry weight, leaf dry weight and biomass per plant were 0.28 g, 31.8 g, 19.3 g and
51.3 g, respectively, which were 1. 33 times, 2. 03 times, 1.72 times and 1. 85 times of the mean value of the test treatment. The re-
sult showed, in the screening test based on the membership function comprehensive evaluation method, the optimal composition was
26", and the matrix was the mixed matrix with equal volume ratio of river sand and garden soil. The layering method was vertical laye-
ring, and the iron wire was used to hang horizontally. The exogenous growth material was IBA-K 2000 mg - L™'. This study provided
support for improving the layering seedling cultivation of Quercus mongolica and provided reference for the establishment of layering

seedling technology system of other tree species.
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Tab. 1 Experimental design
&R AN R ) T
fbm SR Layering method Exogenous growth substance LS N
Treatment Substrate Ehav.en T 45 EIES SR/ (mg - L) N;:;Ez;;f
Upright or horizontal Transverse constriction Species Mass concentration

1* GIEN Hor 2 K 0 40
2* GIEN BT b IBA-K 200 40
3* GIEN BT b IBA-K 500 40
4* HER B 2 IBA-K 1 000 40
5* Bk JEA = IBA-K 2 000 40
6* HiR IEA = IBA-K 5 000 40
7* Bk - = IBA-K 10 000 40
8" Bk JEA = ABT, 200 40
9* Bk JEA b= ABT, 500 40
10* HaR HAL 2 ABT, 1 000 40
11* Bk HOL 2 ABT, 2 000 40
12* Bk HOL 2 ABT, 5 000 40
13* Bk IEWYA P ABT, 10 000 40
14* GIFN Hor i K 0 40
15* Bk HAL g IBA-K 1 000 40
16* iR HoT g IBA-K 2 000 40
17* iR K P K 0 40
18" Bk KF b= IBA-K 1 000 40
19* GIEN KF b= IBA-K 2 000 40
20* R K g K 0 40
21* R K g IBA-K 1 000 40
22* HER K- & IBA-K 2 000 40
23" el + HT = IBA-K 1 000 40
24* el + HT = IBA-K 2 000 40
25" T b 4 JEA = IBA-K 1 000 40
26* b b 4 HoL = IBA-K 2 000 40
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ANV RS R A5 B A = (S 69. 2 em, H:
oL 6" Ab BT A K, IR F 99. 4 em, 77 A PR B
INACA 26,2 em, PRE AR 22 73. 2 cm; AR IIE K
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AR = AR 25 e 3 (P<0.05) ,TEILER 2,
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Tab. 2 Growth indexes of Quercus mongolica layering seedlings

under different treatments

A T/ cm W%/ mm =R
Treatment Seedling Ground Ratio of height
height diameter to diameter
1" 73.8+7. 2abc 7.4+0. 3ab 99. 4+8. 0ab
2# 78.6+13. 6abc 7.5+1. lab 103.5+4. 7ab
3% 67.9+16. 9abe 8.4+0.7a 81.3+17.9b
4* 75.1+6. 2abe 6.9+0. 6abe 116.9+18. 0ab
5% 77.8+12. 8abe 7.6+1.3ab 104.8+7. 5ab
6" 99. 4+50. 6a 6.3+0. Sabc 169. 1+£94. 7a
7* 26.2+6. lc 4.2+0. 5¢ 59.3+6.7b
8# 83. 6+20. 4abc 6.9+0. 8abc 116.4+£15. 6ab
9 67.2+11. 6abc 7.3+1ab 91.8+6. 3ab
10* 46.3+11. 7abe 5.9+1. labe 77.4+7.4b
11* 54.7+5. 2abe 6.30. 7abc 87.2+3. 3ab
12* 78.8+24. 9abc 7.8+1.4ab 92.9+17. 4ab
13* 53.2+10. 4abc 6.0+0. 7abe 85.4+6. 3ab
17* 62. 1+8. 8abc 6. 1+0. 6abe 102. 2+6. 0ab
18* 37.4£5.2bc 5.0x0. 3be 73.0+7.4b
19* 70. 9+8. 4abc 6.9+0. 7abe 103.9+9. 3ab
23# 77+3. 8abe 8.0+0. 6a 96. 6+4. 0ab
24* 76.6+10. Oabe 8.3+0.8a 92.9+9. 4ab
25# 91.4+20. lab 8.1+0.8a 109. 5+13. 3ab
26" 90.2+7. 5ab 8.7+0.9a 105.5+8. lab
- 69. 2 7.0 99. 1

T AR/NE T8 FOR Duncan £ L 22 57 8.3 (P<0.05),
T,
Note: Different lowercase letters indicate significant differences in

Duncan’s multiple comparisons (P<0.05). The same below.
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ANFSEERSE AR A T A 11.2 ¢,
RAE M 26 HhFE K 5 19. 3 o, e/ ME N 7 AE TR Y
H2.6 g, FEME6.7 g, EZTHREHME N 15.7 ¢,
e RAB N 26" LB 5AF) 31. 8 g, fe/ME R 7P Ab R AV
F3.1 g, PEHMZE 28.7 g IR T EIMEN 0. 21 g, &
KAE A 13 40BR 353 0. 61 g, B/ ME K 10* 203 ALK
0.08 g, &2 0.53 g, HARRAEYEIIE N 27.7 ¢,
RAE g 26* A0 BH 3K %) 51.3 g, Fe/IME S TR B,
UK 5.8 g, FiEMEE45.5 g, ARAEFISEHARES
BT R T T A SE Y 41. 6% , i KA
VAR EE SR 47.1% S/ ME R 2803 7 LR
36.38% ; =T i 5 BT R AE N 57. 2%, 5
KAE N 2*HbBE, (5 R 63. 16% , e /IME N 774 FH
AR 51.92% ; M BT o B T B A Y (E R
1.2% e KA R 79403, A7 LEo 4. 19% , e /IMER
1274038 A7 LR 0. 37% ., J7 2253 AT 3R, K [R) Ak 24
SRR R kB e R E 2T
IR R DA ROAR R T TR Y L A
bRt 225 8.3 (P<0.05) , W3 3,
2.3 ARAERHFEEFENERTFE

ANTE] Ak B 52 0 MR 2% HT R AR R R (N
7. 4% SR KAE o 26° Ah B GAF] 27. 6%, 147 ~ 167,
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Tab. 3 Biomass indexes of Quercus mongolica layering seedlings under different treatments

AP EVAsLV/hr L REELY/ by PR Y

Ak Root biomass Stem biomass Leaf biomass Individual biomass
Treatment TR/ g i H (%) TR g HH (%) TR g 8 H (%) T g

Dry weight Proportion Dry weight Proportion Dry weight Proportion Dry weight
1* 0.11+0.03b  0.59+0.16c  12.10£2.50bc  52.28+6.05a  16.30+7.60ab  47.14x6.14a  32.00+8.30abcd
2* 0.13£0.04b  0.46%0.15c  19.004.10abc  63.16x1.56a  11.20£2.70ab  36.38+1.68a  30.30%6. 80ahcd
3t 0.19+0.06ab  0.64%0.18c  19.60+4.00abc  58.95+4.08a  12.50+1.90ab  40.40+4.1la  32.30z5.30abcd
4 0.16+0.07b  0.97+0.42bc  14.80+2.70abc  55.70+1.58a  11.00+1.70ab 43.33x1.47a  25.904.30abcd
st 0.14+0.05b  0.84+0.33bc  23.70£9.00ab  59.40+2.7la  14.90+5.40ab  39.76%2.6la 44.30+15. 40ab
6* 0.15+0.07b  1.12+0.49bc  8.00£1.30bc  56.60+2.98a  5.90+0.90ab  42.28+3.27a 14. 102. 00bed
7* 0.16£0.06b  4.19+1.78a  3.10=1.10c  51.92+1.80a  2.60+0.90b  43.89+2.7la 5.80+1.90d
g* 0.13+0.03b  0.60+0.11c  15.10£6.90abc  55.45£3.22a  11.10+4.00ab  43.95+3.22a  26.30+10. 70abcd
9* 0.12+0.12b  0.41+0.37c  16.90+5.40abc  59.52+0.92a  11.30+3.40ab  40.06£0.59a  28.40+8.80abcd
10" 0.08+0.04b  0.96+0.67hc  8.30+3.40bc  53.32+2.49a  6.50+2.40ab  45.73+1.93a 14.90+5. 80hed
11* 0.25+0.03ab  1.53:0.22bc  10.00£2.30bc  57.43+1.59a  6.90+1.20ab  41.05%1.54a 17.10+3. 50bcd
12* 0.12£0.05b  0.37+0.23c  23.50+10.40ab  58.60+4.00a  14.30+6.40ab  41.04x4.04a  37.80%16. G0ahc
13* 0.61+0.36a  2.44+0.72ab  12.60%3.70bc  59.75+1.36a  7.60+1.80ab  37.80xl1.64a  20.80%5.90abcd
17" 0.42£0.29ab  1.53£0.86bc  16.20%4.30abc  60.70+1.80a  10.20+2.90ab  37.77+2.23a  26.70+7. 30ahcd
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MYy YR A= 4y AR By i
sl Root biomass Stem biomass Leaf biomass Individual biomass
Treatment F ittt/ g (%) TR/ g H (%) F Rl g HEE(%) TR g

Dry weight Proportion Dry weight Proportion Dry weight Proportion Dry weight

18* 0.30=+0. 15ab 3.44+£2.01ab 6.20+1. 60be 53.41%1.96a 4.90+1.40ab  43.15+3.69a 11.40+3. 00cd
19% 0.10+0. 07b 0.43+0. 25¢ 16.30+3.20abe  58.62+2.18a  11.50+2.60ab  40.96+2. 13a 28.00+5. 70abed
23* 0. 18+0. 08ab 0.73+0.35bc  13.40+0.60abc  54.20+1.32a 11.20+0. 70ab  45.07+1.63a 24.80+1. 00abed
24* 0.29+0. 13ab 0.58+0. 14¢ 24.90+6.20ab  60.15+0.85a  16.30+3.90ab  39.27x0. 83a 41.40+10. 20abe
25* 0.27+0. 12ab 0.67+0. 12¢ 22.50+8.00ab  59.20+1.79a  15.30+5.20ab  40.13+1.78a 38.20+13. 30abe
26" 0.28+0. 09ab 0.52+0. 13¢ 31.80+4. 30a 61.61+0.93a 19.30+2.10a  37.87+1.02a 51.30+6. 50a
S 0.21 1.20 15.70 57.2 11.20 41. 60 27.70
Average

{E R 80. 6% , e KAE N 6% 8% 107 F1 12* 344 100% ,
B/ MEN 13* AU 38. 8% ; e KM KM M 11. 6 cm,
FRME R 13740 B 3K 5) 16,7 em, Fe/IMEN 9" AL FR Ky
7.7 em, FIEAZE 9 em; T KARMIIE N 1.6 mm, Fe kK
B0 6" b3 K3 2. 4 mm, Fx/MEN F AEH, K

x4 AEK/ER

1.0 mm, FEAZE 1.4 mm RESE R 2.9 5%, K
A 13*Ab 35 3R 7. 1 45, f/ME K 10* 4031y
1.3 45, IEMH2E 5.8 55, &R, ARl b 3
) 5t AR 250 I AR AR AR AR AR K
FRA RN e K AR R 25 574 4 35 ( P<0. 01) , WL 4,

HHREFE B E RIS

Tab. 4 Rooting indexes of Quercus mongolica layering seedlings under different treatments

b3 AR (%) TARA (% ) AR/ A% BRI /em AL/ mm
Treatment Rooting rate Root deviation rate Number of rooting Longest root length Longest root diameter
1* 6.5+1.5de 88.9+11. la 1.6£0. 3¢ 12.2%1. lab 2.1+0. 4ab
2" 8.5+2. 4cde 74.2+10. 6ab 2.0+0. 4bc 9.8+0. 8ab 1. 8+0. 3abc
3" 6.8x1.2cde 90. 0£10. Oa 1.4+0. 2¢ 13.7+2. 5ab 2.1+0. 2ab
4* 7.7+1. 6¢de 77.1£13. 0ab 2.3+0. She 10. 7x1. 5ab 1. 8+0. 4abc
5* 8.2+2. 2cde 84.4+10. 5ab 2.9=+0. 8bc 8.5+2.1b 1.7+0. 3abc
6" 12. 6+2bed 100. 0+0a 2.2+0. 4be 11.4+3. 6ab 2.4+0.3a
7* 19. 0£3. 8ab 73.7+7. 0ab 3. 8+0. 8abc 10. 6x1. lab 1.3+0. labe
8* 4.2+1.3e 100. 0+0a 1.5+0.4c¢ 12. 8+0. 5ab 1.3+0. 2be
9* 3.8+1. 8ef 83.3+16. 7ab 1. 8+0. 8bc 7.7+1.9b 1. 0£0c
10* 6.7+2.3de 100. 0+0a 1.3+£0. 2¢ 12.1+2. 2ab 1.5+0. 2abe
11* 19.4+7. labe 65.6+12. 8ab 2.5+0. 7be 12.2+1. 0ab 1.2+0. 2be
12% 5.9+2. 1de 100. 0+0a 3.4+1. 2abc 10. 4+2. 5ab 1. 1+0. 1be
13* 23.8+6. 7ab 38.8+7.7b 7.1x1. 6a 16.7+2.4a 1. 4+0abe
14* 0=0f

15" 0=0f

16" 0=0f

17* 4.5+1. 8ef 80. 0+20. Oab 5.6+£3. 6ab 12.5+1. 8ab 1.3+0. 3bc
18* 4.7+£1. 5ef 80. 6+12. 5ab 2.5+0.9be 12. 0+2. 5ab 1. 4+0. 2abc
19* 3.4+1. 2ef 70. 0+20. Oab 2.4+0. 6bc 10. 3+2. 5ab 1.3+0. 2be
20" 0=0f

21* 0=0f

22* 0=0f

23" 4.1£1. 9ef 83.3+16. 7ab 4.0=x1. 2abe 11.2+4. 5ab 1.420. 3abc
24* 23.6+3.2ab 74.7+11. 4ab 3.7+1. labe 13.7+1. 5ab 1.3+0. 2be
25* 5.3x1.7de 75.0+25. 0ab 2.9+0. 8bc 10. 4+1. 3ab 1. 4+0. labe
26* 27.6+3. la 72.1+7. 6ab 3.5+0. 7abe 14.4+2. 3ab 1. 5+0. 2abe
i 7.4 80.6 2.9 11.6 1.6

Average
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IEAASE(P<0.01) ; 2T Hifim e m kKR

[LiT] it
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0.05) , 5 i #3554 d 35 T AH O (P<0. 01) 5 AR
TG AR R E RAHOC(P<0.05) , SRR R
BERMIE(P<0.05), LibfFswas L, A ke
BARPRZ I AW 5 e bn Z 0] SR K AR AR 5 A
Yy dE AR Z RIAH DG M 008 5 2R AR PR 45 6 b Z AT A
SRR R T 5 AR K e bR A 4 A B (AR DG M
55, mE 1 FR,
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#:# indicates a significant correlation at the 0. 001 level; #:* indicates a significant correlation at the 0. 01 level; * indicates a significant associa-

tion at the 0. 05 level.
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Fig. 1 Pearson correlation analysis results of growth, biomass and rooting of

Quercus mongolica layering seedlings
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BUER, 4F . 5 T R R AR SR IE T 58 MR IR AR B IR R AT 23

2.5 ETRERHMNRELERFIE

AT A5 A K 0 S5 R S S5 A B R A 3
J R 2% 7 X B 5 ) 52 oty BR R AR R AR K R
Yy A AR AR, SR I — AN R AR TE M 520 AR
SRR A R, I, AR5 R A 4
BRI =R bR B 125 X AN TR) 4% Ak BRSO B A7 25
PEM . S AR R AT T AR AR AL
AT MR AR R AR KR K R
KARKL O M FRBRUEAT T b7, 25 SR R ARG AR
TE{E = 1 8 AR A9 £ 850 3 A4, STk R 4351
K 32. 705% ,25.186% . 13. 227% , 2L TT k% H
71.118% ,BEWGX 3 > E R R I 5 ¥R 54T
HRCR, WK 5,

x5 KOBERFENSERERS SR
Tab. 5 Principal component analysis of each index of

Quercus mongolicalayering seedling cultivation

B pon . RTTIRR (%

o RAEE TR () DU (%)

Principal . L Cumulative
Eigenvalue  Contribution rate .

component contribution rate

F, 2.943 32.705 32.705

F, 2.267 25.186 57. 891

Fy 1. 190 13.227 71.118

551 R N B B F RS, RRAE 1) S e
BB M ZE T MR R R R A 2
F2 37 2 v ) AR A AR R AR T B AR
K58 3 i 8B S R AR, & R R

F,=0. 698X, +0. 877X, +0. 381X, +0. 913X, +
0. 77X,~0. 122X, +0. 223X, +0. 212X, +0. 081X, , (2)

F,=—-0. 264X, -0. 173X, +0. 68X, 0. 141X, -
0. 263X, -0. 748X, +0. 809X, +0. 633X, +0. 035X,,  (3)

Fy=-0. 146X, +0. 214X, +0. 069X, - 0. 052X, —
0. 174X,+0. 206X, 0. 257X,+0. 363X, +0.919X, . (4)
KX, miiE; X, AR X, AR TR X, N
X AR X A IRAR R X, AHREL
Xy AR X, AR,

R FHBORI S 27 b i SR R B0k S LS 5 ik
FEAH HAHICI 3 A 84, % 26 4N A AL B AR bR
HEATSRJE BRI (U) PEMY, U MK, RIS 1R 4%
HA RO AT, WA 7, AR FE A5 73 0 STkR
U=0.460U,+0. 354U,+0. 186U, , X ', U, .U, U, 5

SR 3 A RS SRR BREE 5 0 S R A%
B AR AT A VM, AR RE S
50% , HAFEAR AL 2L |5 509% , 25 R W], - 5k
J& SRBUEHEF I 5 453 518 26" Ab B 13" 4b B 24"
ALER 1T ARERAT 7F A0 EE 5K 5 A A FR ) SF- 2T
R E AT aE T R AR AR
R MEC AR AR KL 4> 5k 60. 18 cm 6. 7 mm |
0.318 g.16.48 g.10.54 g.22. 68% .64.98% 4. 12 4.
13.52 cm Al 1. 34 mm, 5 51 4 23K kb B 35 {5 (1)
0.87.0.96.1.51,1.05.0. 94 3. 06.0. 81.1. 42,
1.17.0. 84 15, W 6,

3 ZheSiie

DIERFSE R, He 4% BOH B A ) JC 1k B3
H IS TF AR DG 55 45 2 1 A o 32 L
H TP ER (Malus)™' | 7% K ( Litchi chinen-
sis) 1'% [XJ## ( Phoebe bournei) '™ TR ( Ginkgo bi-
loba) " AERIFP . AEIKLERE RN A B H RIS
o PR R SRR W I AR bR R — 2 DL — N ER
H—FARIE TN AR bR, 4 28 RS JF R I 2
G4 0 SRR AL TR 4% 2 AR A G A B A 1Y 5 )
WEoE AR T A iR 3R A S 24 5 0 BRTE AR AR T
22 T IEM e AR, T a0 IR R A TR 3%
Xof V- A o 8 T 2% B0 v A2 e 0 5 v A T T
R AR S A AR VE R PR AR bR, T AR ZE
G R AR A A 9 700 X6 o) AR 15 25 R 45 2R AR A 5
MBS A T AR AR R AR AR W) S R AR AE TR
fEbn, B FEPREUE M — S AR AR TR R AT
HPE— DR Rh B R R B H HOR . LR,
RAWARAERK G A& MR Rk ZE S PO i
AREDREIEE AT AR ST AE S BN FE bR R R
I, BEe e 58 R AR R HOR 2B My 3¢
YRR DS, RRAAR PR TR B | Horp SO B AR AR
HRE MR SR A AR ERORN d5 R A A 45 T B4R A 5 Wk
P T 5EAG B CHAE K B MA Y = bR, Hh
NALE T AR AR TR R T
MR B AR A Y i S5 bR, ABFIE A R R,
AN e b 3O6H A MR AR | AR 2 0 AR A i 1Y) B e A
[FIAY, a0 6" b 3, A= A ARG ARURLATAR K4 pn
BT A AR R AR 23 R S A BRI Y 1. 7 4%
L5 A5 HRBORT B K AR K F8 Fn 42230 2 AL B Y
P B2, KRR MR T e 2T T
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TS FEIE , S B (A 530 )2 6" A F Y
1.4.1.96,1.9.1. 96 £, X —%5 LK, a0 2L 5o h
TEPELEARMEARAE PP 4545, 67 A0 B AT R 2 8L AL

B T AR BB 3 R A W A SR N e bR, LR
JERRAEAL B, ARG R T 22 48 B 1R F 0 52 4 R R
SR AL BEEAT LA, T AR R S8 s IE MY 1 R ] Ak
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Tab. 6 Comprehensive evaluation of different treatments for layering propagation of Querena mongolica
AR R R R A KB F e bR s )
b Rooting rate Growth and development index membership é%%ﬁm s
Treatment membership function value Comprehe.nswe Sorting
function value evaluation
U, U, U, U

1 0.23 0.13 0.04 0.05 0. 08 0.16 12
2 0.31 0.14 0. 06 0.03 0.09 0.20 7
3 0.25 0.15 0.07 0.05 0.11 0.18 10
4 0.28 0.12 0.11 0.03 0.10 0.19 9
5 0.30 0.16 0.03 0.02 0.08 0.19 8
6 0. 46 0.09 0.05 0.05 0.07 0.26 6
7 0.69 0 0.29 0.01 0.10 0.40 5
8 0.15 0.12 0.02 0.02 0. 06 0.11 18
9 0.14 0.11 0 0 0.05 0.09 20
10 0.24 0.05 0.05 0.03 0.05 0.14 15
11 0.70 0.08 0.25 0.01 0.13 0.41 4
12 0.22 0.16 0.02 0 0.08 0.15 14
13 0. 86 0.12 0.70 0.01 0.31 0.59 2
14 0 0 21
15 0 0 21
16 0 0 21
17 0.16 0.12 0.35 0.01 0.18 0.17 11
18 0.17 0.04 0.26 0.02 0.11 0.14 16
19 0.12 0.11 0.11 0.01 0.09 0.11 19
20 0 0 21
21 0 0 21
22 0 0 21
23 0.15 0.13 0.15 0.02 0.12 0.13 17
24 0.86 0.19 0.21 0.01 0.16 0.51 3
25 0.19 0.18 0.11 0.01 0.12 0.16 13
26 1.00 0.23 0.18 0.02 0.17 0.59 1

RN ZA bR X 50t MR R 2R Ak B AT 25 5 1 F
M, AT AT M PEA 25 AR BE O 25, (EA R B T
PP X BEHE AR AT 28 5 PR A IR, [, AR5t
R AE R AR AR Z ] A W i 548 AR 2 18] K AR
KAEE AR5 AR Y 16 b5 Z (R AH G PR Aot A= AR MR
RARASHEAR Z TR AH SC PR i, 105 28 R 4845 2R
Lk eiraN IR PSS e S PR R L AN LB Y R

AR, PRIIE, 34— 3 B A AR Tk X i s
SR TSR A PR AR L N B, IFERFIT R,
SR TR PR T AU X 2 AR AR AT A, 7SR h
A L R S A I AT ST TAA R
NAA XFREE B ( Dalbergia odorifera) 14 B )5
i) TR FH 32 B SR R B 25 A PP AR B 12
16,5 .11 FALPLAL A AR 2253011 F 96.10% 97. 66%
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BUER, 4F . 5 T R R AR SR IE T 58 MR IR AR B IR R AT 25

96. 10% ,96. 88% ; ZEWE KA BF 5 A [ Ab BEXF 4 Fh
Hh I ( Ulmas ) FE40) OB A AR 1 s M o R FH SR
PRI JIWT H A 2 4 SRy A b B AR AR AR
BRCRAEHY W 78. 7% F1 0. 019 ; LT EEE > 5
5% F o A0 A K IR X Rk ( Tilia amurensis ) BRE
FFA A 52 ) R SR8 oR B0 X £ Fe AR AT 4R
G3HT,5 S AR Y SR JE R A R R, A AR R R TR
] 90.33% , H AR R4 i KR K MR IR & 2, 2
SRR AT 0 B AR AL B PR e, A 92 R F SR 8
PRIEIAEL T2 0 AN (R Ak B R A7 HE 7 | S ¢ Wi 2 114 26" 4k
B 1374bBE 247 AhEE 117 ALEEA 7 AR BE S AN Ab B K
SRR AR B A A B o 26" (FE TR VD
Apd R A+, 4507 R 7 R 4%, R fif
BRez it AR 4 AMIRIEE R A 2 000 mg/ L 5| T iR
B AL I A AR I AR AR MR A MR R AR A A A
AR R 27. 6% 72.1% 3.5 2% 14.4 cm F 1.
5 mm, BRARKFE RO, HABFE AR I I0 TS b #E
{8, AR ARECR AR 4301 2 2 B4 (A 1Y 3.
731,21 1. 24 % FL 5 AU AR S A K F A bR o0 i)
990.2 cm 1 8.7 mm, 53l R S BEIE Y 1. 3
RN 1. 24 A AR T 221 i s AL
FRAEY 43514 0.28 31.8.19.3.51.3 g, 4325
AL BRI(E ) 1.33.2.03 1. 72, 1. 85 15,

25 TR TSR R R R S PR T i 1
A Goh 26", 3R Vb fn i + SRR R IR &
T, AT SOR F BT R 4%, [R) B FH Ak 22 3R 77 ik
i FNEA KPR ] IBA-K (2 000 mg/L) .
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