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 E.E#E(Oxycoccos) MEMRE, AR L EART W RENEMEFME, DS MR E 4G #HE, %55 %
Z.# (Indole—3-acetic acid,IAA) % Z, B ( 1-naphthlcetic acid, NAA) F2%| % T B ( 3—Indolebutyric acid,IBA) F B il & % /& 4 2
TEREHHENZEMEERE AHERATAREALMRERENAEARE WEHKE AV EMRALKER(BER
KRk METR MFHEEMFHRE) B, FR%KH, Y NAA ZHEAE K 100,200 mg/L BAR & & KR AR, 2R
KK ARK A K (30.77+0. 18) em(NAA 100 mg/L) ARTFH EAE 4 (0.3£0.02) mm, T IBA T E KR E K 1000 mg/L B 3E 3k 4 3
B AE AR K AR K A (30, 13£3.22) em MR EF A (0.39+0.04) mm AR FE @A K (1.27£0.01) em® FIHREH H (128.22+2.38)
%o, HWEE, BB EMFEFLERMLERZEKRAHEES K, ERE A KEF Y IBA FTERE N 1000 mg/L, 3 i i 4
RERE, 7 85%, AHEENTEEEAERBHAZTHNITHEAR, EARVAELERFARHIFHEHEA, I E M
EAEAME TR,

KR BB NP R AR AR, RAAE KRR

HE %S .5663. 9 XHERFRIZES A X EHS:1006-8023(2024)01-0037-07

Effects of IAA, NAA and IBA on Rooting of Tissue Culture
Seedlings of Cranberry

DONG Huanyu'*, GAO Fang®, WANG Xingrong”, CHEN Shigang”, QIN Caiyun®, CAI Jufneg”, GUO Zhongling' * , TAO Jing” "
(1. Forestry College, Beihua University, Jinlin Jinlin 132013, China; 2. Institute of Biotechnology, Jilin Provincial
Academy of Forestry Sciences, Changchun 130000, China; 3. College of Forestry and Grassland,

Jilin Agricultural University, Changchun 130118, China) )

Abstract; Cranberry ( Oxycoccos) has strong cold resistance, and its fruit has high health value and economic value. In this stud-
y, the tissue cultured seedlings of cranberry were used as cuttings to explore the soaking and quick dipping tests of cranberry cuttings
under different indole—3—acetic acid (IAA), 1-naphthlcetic acid (NAA) and 3-indolebutyric acid (IBA) concentrations, and the
effects of different hormone types and concentrations on rooting rate, seedling height growth, biomass and root growth characteristics
(including the longest root length, root surface area, average root diameter and average root number). The results showed that, when
NAA soaking treatment was 100 and 200 mg/L, the root system grew well, but the longest root length was only (30.77+0. 18) c¢m
(NAA 100 mg/L) , and the average root diameter was (0.3+0.02) mm. However, the longest root length of cuttings treated with IBA
1000 mg/L per hour was (30.13+3.22) cm, the average root diameter was (0.39+0.04) mm, the root surface area was (1.27%
0.01) cm’, and the average number of roots was (128.22+2.38). From this point of view, there was little difference in root growth
between the soaking treatment and the rapid soaking treatment, but in general, when the IBA concentration was 1000 mg/L, the rooting
rate, was 85% at the highest. Therefore, the quick dipping method was more suitable for the rooting of cranberry tissue culture seed-
lings. In this study, the cutting propagation technology of tissue culture seedlings of cranberry was established for the first time, which
laid the foundation for large—scale propagation of cranberry.
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AR (Oxycoccos ) PR & BRAE | /NELHE R AR
& RFLR AR AR LR hT TR AR D R,
J 7 T b BRI T 4 R FE Y X 48, 55 Ab b [
BRI 2% 22 08 A Ll b X s A 3 A= b R O
At AR AR LT E, R
AEFEMFRY TR mEmAEYRD . AL
RERSHLAAAL B, IR REE PR , & — PR A
EA PR SR ST 53 AN W57 3% B £ B HA
EHES SIS ORI G

A Ry 36 [ K ORTE TR B T FAY
A 10 a ZoA A a], B 73R LR Ae R T AR
FH [B] 487 BN RS 5 PR R R BU™ & o0 A R, i 5
AR B 1T A IR S RN 7 i B8 A A S e
AT WY SRR 2 R A B R R AT
PISEERAL B A 5 5 15 1% T BB O AT DA R AR G
AR EEACR, AAIER EENIIRE L, A
WA 22 T, B 20 5 4 S 0 A L

AWFFE LN B AE 15 i o ialb R 55|k L TR
(Indole—3-acetic acid,IAA) %% Z R (1 -naphthlcetic
acid, NAA) FlH5| W T iR ( 3 —Indolebutyric acid, IBA)
AN TR J5 kv R Kb LTS o A A 1 92 9 R 3t ik
50, TR 58S [ 5 3R o 24 R o 9 88 X6 A AR 3R
B | AR AR AR AR KR (AR R AR
KRR RT3 ELAR A AR A fs2 i, R
TR Ao B 2 Y e AT A O 3R AR S A O
b AT T A A B A 2

1 ARSI

1.1 SHEAEHRS

SRR BR A AR K E S R IR E R &
FRAE R AR ZE 85 1 I 2 ~ 3 em ZEBCIE AP 1Y
BEE IR, B IR B 5 S AR A W) B 37 B (woody
plant medium, WPM) + 1. 0 mg/L ##3hZ ( Kinetin,
ZT) o B FE S SR AR K By R T A AR 0 20 5
B o FFFAmI R SRR 2 B U B 4~ 5 em
FAFAE , DA A8 & AT A R AR AT 9T
1.2 {Bet s

A KA T JE TR A R R e, 2
SAGEIRE , BH O FE il AFL B R R Bk 2 I B IR 25
K. AEREIKEIL 600~700 mm, 2 4ETCFEWIN 140 ~

150 do ARV FE b A3 F 5 AR Mol B 40T 5% B
Ve ) I M a0 A v ) TR R R & R P i
170 RBEHIA PRRER 2 M N IR B #F 25 ~30 °C, 28
SMFHBIE A 75% ~80% ,

1.3 RKEH*

1.3.1 3 PR R IR A5

DL o , ME R IBA (NAA TAA | JiT
U 2> 51 50,100,200 mg/L, LA 7K 4b 38k Xof
TE(CK) ,AbBREE] A 1 h, BEASAREE 200 HR & s
R TG T 35 d Gt B AR R W m K = A
Prit,

1.3.2 3 FhAMER S B %

DLA B8 o BT R 2 FH TAA (NAA (IBA, Jit
A 4354 500, 1 000,2 000 mg/L, LA 7K &b ¥
Xt HR(CK) 3R] Ry 1~3 s, 46 10 b FE, 4
AL PR 200 FRAH AR, FFA S 35 d SRR R WS
MK EMAEY R,

1.3.3 ) A 3 8 s A 470 B A AR R AR KRR A
WY

BEPLIEHC 1. 3. 1 A1 1. 3. 2 g4k 2 A9 145
|7, WinRHIZO # A4 53 BT ( Epson Perfection V850
Pro, HA) , Gt AR K ARF A AR EAAM
1.4 HERFINERE

SR TN R, FFAEIT 1~2 d H
1 000 1525 1R 72 15 W % 35k I 647 KB, X 44 21 35
PEAT AT 4, R DR B K, FEATHRI, 2 AT 4
TEHRETR FARIREE N 3~5 em (/N 3k 5 36 47 37 A
FEES, SR LA I, 4O JE R 3 TR S, DR K,
FFA 5 , 72 MR i 5 SRR K PR T, ) 4 i A R
WA UK, P AR SR A 75% ~80%

1.5 HERITEHT

FERIFTIESE 35 KAF, SHERIE T & m 4T,
IHAARE WEmskaEmdy s, HRABHY
( Epson Perfection V850 Pro, H ) FHHiC AR R,
WinRHIZO #4438, S it e AR AR R AR AR
TR EARFPEIIAREL, RS RAR AR R A 65 C
MAMET 48 h G AR B B T e . B
Excel2007 FA T8 G 1T 4081, 4536 i 2 2R HISF
P ebRifEIR2E BRI SPSS 26 #4775 2250Hr
Duncan 2 5 Higs ({2 PEKFE50.05)
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2.1 3 MIMEHRRENEMETRBNII
2.1.1 3 FpAME R R A AR EE A 5 e
3 T AP IE I ER IR RG] B A 2 % P AR R )
KR ARWE 1, R ATLED, Y IBA
200 mg/L B A MR AR AR, AN 27% 1M IBA 1Y 3 4>
R AT R 100 mg/L B A MR SR, R 55%
T IAA FY 3 A f v 38 Ak B A4 AR R 4033 K 35. 5%
(TAA 50 mg/L) .60. 5% (TIAA 100 mg/L) .62. 0%
(TAA 200 mg/L) , NAA Jltf i B0 3 M Ab B 24
NAA JFERE A 100 mg/L I}, AR N 76. 0%,
R 1 NAAIBA FlIAA B EMEAES
B 4 R E R0
Tab. 1 Effects of NAA, IBA and [AA soaking on cutting

rooting rate of cranberry tissue culture seedlings

; ; BRI/
e UEUES DT (%)
N (mg-L7) ;
Species of plant Rooting
Treatments Plant growth
growth regulators X percentages
regulator concentration
1 50 54.0
2 NAA 100 76.0
3 200 68.0
4 50 40.0
5 IBA 100 55.0
6 200 27.0
7 50 35.5
8 IAA 100 60.5
9 200 62.0

2.1.2 3 PSRRI B e 1 R S R
3 PPN RIS X S b 2 A e v v HE R Y
e R AR IR 2, thk 2 FLUA 3

VR 9 AL B = A —E R R R, Horb 1AA
100 mg/L B T et K/ N AU (1.00£0. 12) em,IAA
5381 2 A4 PR g MY 430 O (1. 0240, 16) em
(TAA 50 mg/L)F1(1.60+0.20) ecm(TAA 200 mg/L)
SRR IBA LRI 3 AT i e i I i =, 70
JPA(2.33+0. 35) em(IBA 50 mg/L) (2. 22+0.17) cm
(IBA 100 mg/L) .(2.2620.21) (IBA 200 mg/L) .
R 2 NAAIBA M IAA BiEMBHE ALY
HEERKENZN
Tab. 2 Effects of NAA, IBA and IAA soaking on the high

growth of cranberry tissue culture seedlings

WA TR I/

s ERLIES (mg- L") i A/ em

Species of plant Plant growth Seedling height
Treatments R

growth regulators regulator increase

concentration

1 50 1.73+0. 18 ab
2 NAA 100 2.13+0.23 ab
3 200 1.78+0.27 ab
4 50 2.33+0.35 a
5 IBA 100 2.22+0.17 ab
6 200 2.26+0.21 ab
7 50 1.02+0.16 ¢
8 T1AA 100 1.00£0.12 ¢
9 200 1. 60+0. 20 be

T : R ARV NG FHEORTE P<0.05 KF F2ERBH,
Note: Different lowercase letters in the same column indicate signifi-

cant differences at the P<0. 05 level.

2.1.3 3 FRAMEHER IR M0 1 A 4 B 2
3 Bl AN R IR 0 A 20 1 B AR W R
i 22 57 W 2 IR A R L3R 3,

T3 NAAJIBA 1 IAA R EME A E LY EN
Tab. 3 Effects of NAA, IBA and [AA soaking on biomass of cranberry tissue cultured seedlings

M| P N Byt Be . -1 . o o

s R HORIRRI (mg - L) e o s TR

Species of plant Plant growth regulator " .
Treatments ) Mean fresh weight Mean dry weight

growth regulators concentration
1 0.77+0.03 b 0.17+0.01 be
2 NAA 100 1.08+0.08 a 0.23+0.02 be
3 200 0.79+0.01 b 0.17+0.01 ab
4 50 1.16+0.10 a 0.26+0.03 a
5 IBA 100 1.10+0.03 a 0.24%0.01 a
6 200 1.14+0.06 a 0.26+0.04 a
7 50 0.58+0.03 ¢ 0.1320.03 ¢
8 T1AA 100 0.58+0.05 ¢ 0.11£0.01 ¢
9 200 0.70+0. 01 be 0.15+0.02 ¢

T [ PR RN FRERIRTE P<0. 05 K F 2253 B3,

Note: Different lowercase letters in the same column indicate significant differences at the P<0. 05 level.
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H% 3 AT LAE Y TAA =290 3 i e b B
T R T A A, B BT 43531 R (0. 58£0. 03) ¢
(IAA 50 mg/L) .(0.58+0.05) g(IAA 100 mg/L)
(0.70+0.01) g(IAA 200 mg/L), NAA R 3 4
AbFRAEE i AT BT R T4 E AT IAA A IBA Z 0], 5
AT IBA JITH B 3 A3 [T et - 24 B A T ot
HOPBIMEE R, Y IBA BT W BN 50 mg/ L ) 6 ot
B E R, M (1.16£0.10) g,
2. 1.4 3 FhAMNE I Z IR X A AR R L A 5 1

3 P HMIG IR R £ R A % P A AR B Y
W 2E S 3 SRR 4, hk4 TLEH,
B NAA IBA I TAA vk B 7, e KR K
ST R RS 2 TAA R E A 50 mg/L

A AR K A/, M (7. 58+0.28) em, 24 NAA HRJE N
100 mg/L B e K AR B K, 2 (30. 77+0. 18) em;
TAA TR R 50 mg/L BRI R &R /N, 47 (0. 46+
0.00) cm’,4 NAA JFii i B4 200 mg/L B AR I
R, M (1.9240.12) em®; >4 IBA BV -4 200 me/L
IR B B/, (0. 1320.00) mm, 24 NAA ffi
RSN 100 me/L BFARSF 3 5 AR B K, M (0. 3+
0.02) mm; Y4 IBA BTV 54 200 mg/L B F- 344
Bn/b, (25.67+2.86) 45, 24 NAA JREIRE N
200 mg/L PR £,y (193. 1115, 27) 7%;
SMACKE , 2 NAA i B2 100 me/L A1 200 mg/L
AR R A KRS HRAT

&R 4 NAAJIBA #0 TAA RIAX & HE AR ST R ERK R
Tab. 4 Effects of NAA, IBA and [AA soaking on cutting rooting status of cranberry tissue culture seedlings

fbam HERIES WEFEEE/ (mg - L") BERK/em RERGE/em®  RPHER/mm - FRREY 5
Treatments Species of plant Plant growth regulator Maximum root Root surface Mean root Average
growth regulators concentration length area diameter roots number
1 50 10. 65£0. 11 de 0.62+0.01 ef 0.19+0. 00 de 84.22+2.34 d
2 NAA 100 30.77+0.18 a 1.27£0.02 b 0.3+£0.02 a 128.22+2.38 b
3 200 20.81+0.89 b 1.92+0.12 a 0.26£0.00b  193.11£15.27 a
4 50 9.21+0. 18 ef 0.54+0.01 fg 0.17+0.00 fg  58.78+1.21 gh
5 IBA 100 12.06+0.26 d 0.74+0.01 e 0. 18+0. 00 ef 68.67+0.69
6 200 4.67+0.43 ¢ 0.36+0.02 h 0.13+0.00 h 25.67+2.86 i
7 50 7.58+0.28 0.46+0. 00 gh 0. 15+0. 00 gh 47.78+1.40 h
8 IAA 100 16.47+0.30 ¢ 1.04£0.02 ¢ 0.21£0.00 ed  112.78+1.96 ¢
9 200 14.53+0. 15 ¢ 0.88+0.01 d 0.23+0.00 ¢ 96.78+1.39 d

TE: B PR R)/NG FRERIRTE P<0. 05 /KR 253 3%,

Note: Different lowercase letters in the same column indicate significant differences at the P<0. 05 level.

2.2 3 MSMBEREREENEMEITRENZW
2.2.1 3 FPAREIE X A AR A S R

3 PSR B X e A 2 B A AR SR e 4
KRR 5, RS TTLIEH, 1AA /Y 3 MR
TR FRAEAR 253 51 R 71. 5% (1AA 500 mg/L) |
71.5% (IAA 1 000 mg/L) .51. 0% (IAA 2 000 mg/L),
NAA JEEW R 3 b HE R 24 NAA Bk
500 mg/L B, AR i = R 76. 0%, 4 IBA
500 mg/L I AEARAIRAR, {0 61. 0%, T IBA 1 3 4>
AL I 1 000 mg/ L AR SRR, N 85.0%,
2.2.2 3 FRAMEER Sk X R A

3 Pl AIMIE 2% S ke e R 2 5 i R b K A
HYsIm 22 5 0 2 IR A R Lk 6, ik 6 ATLUE
3 MR R 9 A S A — R R AR
Hirp TAA 2 000 mg/L B 7 & 36 K & fe o/, {UR
(1.02+0. 14) cm,IAA BI550 2 AL PR S K &4y
A2, 3540.22) em(TAA 500 mg/L) F1( 1. 6020.20) cm

FR S5 NAAIBA M IAA EEEHEAES
FHREREN R0
Tab. 5 Effects of NAA, IBA and IAA quick dips on cutting

rooting rate of cranberry tissue culture seedlings

TR R R/
Lh 3 E R (mg - Lfl) HERE (%)
) Species of plant Plant growth Rooting

Treatments

growth regulators regulator percentages

concentration

1 500 76.0
2 NAA 1 000 71.0
3 2 000 62.5
4 500 61.0
5 IBA 1 000 85.0
6 2 000 65.0
7 500 71.5
8 TAA 1 000 71.5
9 2 000 51.0
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R 6 NAAIBA  IAA G B HEHIE S
EHEIEKENFNE
Tab. 6 Effects of NAA, IBA and [AA quick dips on high

growth of cranberry tissue culture seedlings

MR WOR B/

WK/
Qb Species of (mg - L") Hi Eki o

Seedling height
Treatments plant growth  Plant growth regulator .

increase
regulators concentration

1 500 2.05+0.16 ¢
2 NAA 1 000 2.21+0.21 ¢
3 2 000 2.55£0.24 be
4 500 2.89+0.26 b
5 IBA 1 000 4.72£0.22 a
6 2 000 4.20+0.29 a
7 500 2.35+0.22 be
8 TAA 1 000 2.92+0.21 b
9 2 000 1.02£0. 14 d

& FAPREVING F RN FE P<0.05 KT F 2R B
Note: Different lowercase letters in the same column indicate signifi-

cant differences at the P<0. 05 level.

(TAA 1000 mg/L) ., SR IBA AbBRAY 3 A &
W = G R, 4300 (2. 89£0.26) em(1BA
500 mg/L) .(4.72+0.22) em(IBA 1 000 mg/L) (4. 20+
0.29) em(IBA 2 000 mg/L) .
2.2.3 3 FRAMBI E kT AR ) 5

3 T AR 2R S ok T R 2 B A ) A 1
M2 I R W E 7, R T AT LLEH,
TAA B 1Y 3 AT i B b B 1 o 1 AR o o 147 4%
5%, 5 B4 1) R (1. 1940, 11) g (TAA 500 mg/L) .
(1.5540.05) g(IAA 1 000 mg/L) F1(0.65+0.05) g
(TAA 2 000 mg/L) . SMASRTA IBA ik B 3 4>
b BRSBTS (A T P A R, 2 IBA T
WRESN 1 000 mg/L A i o 1 o - Y (B e ey
39K (2.29+0.21) g FI(0.48+0.04) g,
2.2.4 3 PO ER Sk X A ARR A ) 5 )

3 AR AR Sk 0 R 2 1 v AR AR Y
oM 25 B IR AE R LK 8,

R 7 NAAJIBA 1 IAA EENM EM S AR ST BEMENZN
Tab. 7 Effects of NAA, IBA and IAA quick dips on cutting biomass of cranberry tissue culture seedlings

AL Speciei%)%pﬁf growth Y%ﬁ%fi%g(fjfh/ g;fl;lfl:r ) SE T I e TR
Treatments regulators (rt)n(:entrali()n Mean fresh weight Mean dry weight
1 500 1.09+0.05 ¢ 0.24+0.04 b
2 NAA 1 000 1.07+0. 14 ¢ 0.23+0.04 b
3 2 000 1.23+0. 08 be 0.28+0.02 b
4 500 1.31£0. 11 be 0.30+0.06 b
5 IBA 1 000 2.29+0.21 a 0.48+0.04 a
6 2 000 2.03+0.12 a 0.43+0.03 a
7 500 1.19+0. 11 be 0.26+0.02 b
8 IAA 1 000 1.55+£0.05 b 0.32+0.00 b
9 2 000 0.65+0.05 d 0.13+0.02 ¢

T [ PR RN FRERIRTE P<0. 05 KF T 2253 B3,

Note: Different lowercase letters in the same column indicate significant differences at the P<0. 05 level.
R 8 NAAJIBA #0 IAA A &M E AR ST R E RS R
Tab. 8 Effects of NAA, IBA and IAA quick dips on cutting rooting status of cranberry tissue culture seedlings

Abr ME R MERBWE/ (mg - L") &KMK/em WERE/cm®>  WEHEBZ/mm  FERE %
Treatments Species of plant Plant growth regulator Maximum root Root surface Mean root Average
growth regulators concentration length area diameter roots number
1 500 21.02+0.81 b 1.81+0.12 a 0.27+0.01 b 186.67+11.42 a
2 NAA 1 000 13.11+0. 15 cd 0.81+0.01 de 0.20+0.00 de  65.78+1.09 de
3 2 000 9.95+0. 12 fg 0.58+0.01 fg 0. 15£0. 00 fg 45.56+1.25 g
4 500 7.39+0. 24 gh 0.49+0.01 g 0.17+0. 00 ef 34.33+1.28 ¢
5 IBA 1 000 30.13+3.22 a 1.27+0.01 b 0.39+0.04 a 119.33+5.59 b
6 2 000 12.06+0. 11 ef 0.70+0. 01 ef 0. 18+0. 00 de 55.22+0. 66 ef
7 500 16.12+0.26 ¢ 1.06+0.02 ¢ 0.23+0.00 ¢ 78.00+1.52 cd
8 TAA 1 000 14.44+0. 13 cd 0.93+0.01 d 0.21+0.00 cd 89.56+1.92 ¢
9 2 000 4.62+0.47 h 0.33+0.02 h 0.13+0.00 h 17.78+2.70 h

TE : [ PR R)/NS FRERIRTE P<0.05 7KV F 253 B3,

Note : Different lowercase letters in the same column indicate significant differences at the P<0. 05 level.



42 Aok T

F40 &

Hi2 8 TTLAE Y, 24 TAA R E N 2 000 mg/L
IR RN, R (4. 62+0.47) em, 24 IBA JFH e i
41000 mg/ L AR AR B R, 4 (30. 13+3.22) em;
2 TAA FTEVRIE N 2 000 mg/L AR R AN, by
(0.33+0.02) cm’, 4 NAA JFi i ¥ 4 500 me/L
FEFME AR, (1. 812£0. 12) em?; 24 TAA JE ik
BER 2 000 mg/L AR 3 B2 8/, B (0. 13+
0.00) mm,f IBA FT i ¥ JE > 1 000 mg/L B} R
PIEAARR K, H(0.39+0.04) mm; 24 IBA JFHEHk
49500 mg/ 1 B - MR /D, Ol (34, 331, 28) 4%,
2 NAA JF R EE o 500 me/L BFEI M EUR £, N
(186.67+11.42) 2%; MR SKRE 24 IBA i o ¥k N
1 000 mg/L BPAR R A KR ILAT

3 e

F R & A HE AT 2 S AR I s b 2
O B R AT UG IR v S A i 8 T R 5
BB TR R I L R 2 L EAT T — R 51 0F
FEH L ARG AE £ MR S A B AR T B
PP R ] B e AR O A A A, UE AT R
B WA AR BT, A B RE DR IR A 2R B R
AL A Y g — 2, 3 RE 45 I I 4 AR AR A5 A AR, Xt
EOBAR R IR R S R R A AT
TR A FH A0 1) 4 R R AR 4 P A A 0 T
FIT vk, VEWURE IR | 25 R S5 AL A O R
FHEAVE IR - WA Vb A S TR A TSR
TRIMER VB SR B fie 1 AR AR A G A R Dyl L ik
PR PRI S e R AR A B AT LU R AR
PR FFRERR B0 00 RAEAR, OF R A AR5 A K
JA A B R B RE R HRT X T AR
TSI 2 J7 AT, — i aed x4 A ey Ak 2
FRANRER S5 14 BAC A 14 0 JHE B 8 T 478 o
SRR SN IRICER A5, LA RO ST 4 ik B R 9
TAFROR TR I A 2 o M S AR R R AR R AR
1, A BEAE AR JEE A 58 ARFE WA AL B R 17 B
WIT IR, R HORH b 4R SR d . S
AR 4 SETER T4 o A A TR B AR T (S
S, 7 PR R B RS AR 7, X T B 4T 4
BORBIWESEARF L, M0 H AT S A 21 55 8 0 4T 4
BP9 1 R ILARGE

75 H AT AR AR B BIEFE 0 it A R
AU AR R ACE R AE KR . NAA TAA
1 IBA AP T e PO TR R W
(4 3 FiR IBA 2 — R I A &9, 1 e
Peoik B RN RBESE 3 AR

W B (FIR A B0 5 SR W | R PP 2 X &
BRI, X5 Z MR Y R - B
( Rose damascene) '™ WA A ( Cordia dichotoma)'®
IR B ( Vaccinium bracteatum ) "' S5 HIF 57 45 J 2
LS EME N EFHER, KRR Z b, &
BRI T NAA Fe i, 24 NAA JFif ik i
4 500 mg/L B, AEAR AR w5, o 76. 0%, FEH IR
B IBA AbFRACT 24 IBA FRAHHEE 4 1 000 mg/L
A AR R A i, M 85% , AL AR B S I LU IR
IR, AR, 2 1BA ZhH 14
TEA L HE T WAL T NAA F1 TAALS 7 HL RS 50 ik
(Tilia miqueliana )" | # 4 4 W- ) ( Ulmus pumila
Ginye”) " FIEAR (Swida walteri) " 254 ) B 58
H & 0, IBA Ah B A i) 4 Aol BH A A B R
[ R 4 B, AN [) o e v B R R R R 45 AN TR, A
W EIRAFTE IS, K L IBA Bif 2 g i 3 b
PR A R 2

FEFFA R A A A R FNR M A A, mT
DR R AR, AT Ab 3, <yl b FR AR
SRR RR AR E] A RIS B IR X A A Y
RFIFE M, 48 S ATRECE > A58 R AR R
T 2 Bl R R A AR e R T AT, A R,
IBA (0 Ah B o 388 K i R 5, O (2. 33+0..35) em
(IBA 50 mg/L) ,IBA 35 &b B 1 v v 3 K B e e
H3(4.72+0.22) em(IBA 1 000 mg/L) ., BAKRKH
24 NAA J2UIAEFEA 100 me/L 1200 me/L i HRZAAEK
IRZSI S B KA M (30. 7740, 18) em(IBA 100 mg/L) |
P HAR R (0.3£0.02) mm, 1 IBA J & ik i
1 000 mg/L B3y b R A4 Fef AR AR G, A (30. 132
3.22) em MPPYEAZA(0.3920.04) mm AR M
HF(1.27+0.01) em® FYIHECH (119. 33+5.59)
4k, FHILCRF 12 0 Ak BRI 1% Ak B A5 ) Ak BEAR 2R
ARARBEAHZEAR K HIRER G RE Y IBA BTk R
1 000 mg/L Sy Bf AEAR R ey, K 85% . DA L ik
R 7 3 BT A R 4 5 P TR AR AR
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