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ARPET AR, AR TR ARER TR, RRBRIBHGE 9.62; AR (R TH )AL I vT B & KM
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Abstract: In practical production, plant growth regulators can effectively promote the formation of adventitious roots in
cuttings and improve their survival rate. Investigating the effects of growth regulators on young branch cuttings of Buddleja
alternifolia provides plant resources for ecological restoration in arid regions, particularly the Helan Mountains, and enriches
landscape plant diversity, while also offering reference for the vegetative propagation and seedling production of B. alternifolia. Semi—
lignified current—year shoots of B. alternifolia were used as experimental materials, and an Ly (3%) orthogonal design was employed to
examine the effects of 3 growth regulators, indole—3—aceticacid, indole butyric—naphthalene acetic acid, and rooting powder, and 3
soaking concentrations (500, 1 000, 1 500 mg/L) as well as 3 soaking durations (10, 300, 1 800 s) on rooting performance. Results
showed that among the 3 types of growth regulators, indole—3—-acetic acid produced the best rooting performance, with a root effect
index of 9.62, rooting powder (naphthalene acetic acid) resulted in the highest rooting rate of 68.58%. Significant differences were
observed among the soaking concentrations, and a concentration of 1 000 mg/L yielded the highest root effect index of 8.23. Soaking
time also affected rooting to varying degrees, with the best rooting performance observed at 300 s, yielding a root effect index of 7.46.
Range analysis indicated that the dominant factor influencing rooting was the type of growth regulator, while soaking time and
concentration had secondary but notable effects. Overall, the optimal rooting performance of B. alternifolia young brance cuttings was

achieved when cuttings were soaked in a 1 000 mg/L rooting powder (naphthalene acetic acid) solution for 300 s.
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HIWEt AR (Buddleja alternifolia Maxim. ) X 44
IR, SR IR R 1) — /N
WEEA, HARLAM T E, Basiit, Ak
AR5 A, W 5—6 H 1Y, 25 6—7
Ao — AT 1300 ~2 300 m BH3E ST F1
WEOVPERH, 75T EA IR TRIR 178 | i
VGRS VAT A SR 34 o B IRt AR YEE L,
it 5. R, EUE -30 CHf ] I H A 2]
BA —& bt , 7 RIS 2.5 o/kg. pH
N9 REN TS, UIREIEH AR o AR |
WA, RS, ESBE L K FE M
AT, b5 G R UL B R

FFAE ZEHHAE R T AR TCPE B i —Fh EE 2 2,
HEMAREE R T ZHNA, ERARRY
7. BHHEAE T B REGE . AR
FF4e B P O TR AN E AR TE R, — v
JE WA A R R AT DU AR IR R R AR K L A
BeEFEY . N TERER S| R
KA EAR Y B AAT R S5 . A1 SR B R fa R
FmE AT RIER D . IR 0E IR
FH 200 mg/L /Y ABT AbBEH M- ARREA; , HAT4
FRGTE Z . AR R whf s IR R
A S 1 1 QA IO B SRR A A
HRRCRA FEHEAE T o PRI o BiF5 3% B A1 008 1)
AR (1IN /R )W R 1 500 ppm, BERS
SRR LR S © 5 FFR A, FFdA MR ASCR
BT o VA B R AT R B A A K
P RIRPIS . W . ST . A AR EB A SE T A BF
58, ABXP AR AT IR RIS | e DL S i s ]
F G X B R TR R G B 5 A R UL AH
KHE

RGBT AR AE R B AR W =
PR X B 2 1 A A L I £ A RO 3T 4 A AR
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XA SAE G U HIE B (A B IR P 7
PR IR P E I ZRE M, S A S
1 MRERE
1.1 XEE MRS

IR T 2023 4 6 A AEHI T3 =22 1AL =
G 1L T R AT, 3 e IR A KR PR R

BT TR, BEAKES, MRS, 2407
YIRE 8.5 °C, 4XF i 35 °C, 4axHIKii 25 ¢,
AEREK Y 177.8 mm, JCFE] 188 d.
1.2 iGARR A FE

R A s AR R B A 5 A
570 £ L 15 € N £ 2 1229/ W o8 o2 =4 £ )
PR R R AR RR BT HRIGUAR M 45 A4 PR BiAb A 5%
Vet K 8~ 10 cm, 182 2 ~ 3 XFHuif 2 LA
K3~ 45, dAE B r, R embl e
FEHT, FERETTEETM2E 1 em A£4
1.3 X%t

DRI RIFZE(A), BIEWEE(B), =il
B 1] CCOAE s Ml e (9 R, #21L0(33) 1IE 22
R, DAUSKERIBRAE XTI (CK), dE5f
10 bR, BRIt Lk 1. B aiEy 3
WK, BAEE 36 PRI,

R1 Ly 3)EXKEZIT AR

e iﬁiﬁﬁﬁiﬂl T R
FHIES /(mg/L) /s
AB,C, 5|k 7, 1R 500 10
AB,C, 5|k 2, 1R 1 000 300
AByC; 5| 2,18 1 500 1 800
A,B,C; | ZE 2R 500 1 800
AB.C, T 2R LR 1 000 10
A;ByC, mIT 2R 1 500 300
AsBC, R ZELTIR) 500 300
AsB.C; AR (ZELTR) 1 000 1 800
AsBiC, AR (ZEZTR) 1 500 10
AByC,(CK) IHK 0 300

14 HIGERER

FHE 7R 72 FL(6 x 12)7¢EE, FHHERTHR 1
gfkg ) 1R B TR B0 A ROXT 7 A R IO R A MBI 3 2 Ak
L, IHAERCRBE A, FHETEISRR A S o/ke B
FREPVA IR ML 5 min JHAEALHR, BUH IS FHE K ohik
T, ZJa Kl I s e R A A K
PRI, B AR B 173 &2 FF
FHRTEIE T FSEFHAMATIR 3 ~ 4 em BYFL, 2RIGR
FH BRI ASL D, I e S ] [ L o
o8 )a B peids K .

i TR K TR K 6 H )i e 4
FRAfER M b SE T, WM E &, AT R
A5 B CE TR, SRS, IR
W 35 6% 0 50% MR M . g, %
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HEFTIE R R4
1.5 M ARLSHIELE

i 60 d J5, SRl AAIEATmE. AL
AREFRI 10 PROBTERRE DT 10 Bk, LASEBR AL
TR F L e R RO AR B, 3y
A IR e KAE ;. IR P AR R AR B s 455
MR RAGEOS MRS AT L2 5 7 T
ZENTIR . 2T A B 2555 Wi S FE AL B
A Kerg i HEAR ) E R

AR R = CHEARAR B AT BR S x 100%

S P HR A =JeTi R A MR RN A A AR B
Gl

RAFRIEE = CFIRK x FHHEL x R
HO)MERAEREEL T

% WPS Office #4780 48 1t 0 #r, FIH]
SPSS 17.0 A4k 75 2508 . ezt . Z2E 1
BV B E R B (P<0.05) 0

2 RSN
2.1 R AIZRE E o B o K MO 4 A AR R 0
Yo

AR TR S IR Y O 22 A R (3R2) R]
L, AR IR AR AR SR TR 1Y
AR, IR . R ERORME . RABCRIE R

FLA B2 (P<0.01); A8 vk B A=
MR SEX AR K ERRME . RAZCRIE
HAW BEZW (P<0.01), MFHRKHEA BE
S (P<0.05) , % B AR T e AT B e 5 AR
VR XA AR A PR AR AR MR RACR
FeBOA W I (P<0.01), XPEIMRK . KR
KA BEHM (P<0.05), X EHLT B4 5%
A8

22 REAI O It B & AT G A ARROR
2.2.1  AN[RIAb B B B P R BRORE AT 47 A AR AR
AN [) A2 BRI e A RO 4 A AR RSO 19 52 i)
(FR3)FH, AR LB AR5
6.48% ~8511% , HHLIAbBE 6 Ffik, AbPE 7 f%
s WA TR 0.013 ~0.110 o/kk, Hirp DLab s
ABC, F A%, AbFR ABC, Femn; FHAERECN
2.70 ~ 16.77 £&/%k, HrpLIALEE AB.C, /b, AbBR
ABCy % FIIMEK N 6.33 ~59.37 mm, Hpl
AEFRABCs e, ALFE AB.C, (CK)HRK; MK
FAH K 13.45 ~92.57 mm, o DIANIE ALB.C, %
b, I ABC K MABRBEN 2.21 ~
1437, HrDIabFE ABC, AL, AbFE AB,C, &
B, HAAFEAT 3.24 ~9.58, ZE4 DL FAEFRATLA
Fih, b3 ABC, MR RACR AR E 2 & T LA
A3, EEAR T MR S R (B Y R T LA A R A
G, HAEARRFNSF A iRt R AT, SR

x2 ARLETEMEEKMETHRERTED N

Febr Z R il A ¥y F(H BE
AR A CERIATRIFIZS) 16 469.726 2 8 234.863 155.418 0.000
BRI ) 2 372.274 2 1 186.137 16.930 0.000

CIZ IR T] ) 4111.012 2 2 055.506 29.339 0.000

R BT i A CERIARIRIZ) 1.092 2 0.546 8.779 0.002
BRI ) 0.335 2 0.168 2.696 0.092

CORYRTT]) 0.413 2 0.206 3.316 0.057

HAREL A GERIMEATRIRIZ) 491.903 2 245.951 70.661 0.000
BRI ) 118.876 2 59.438 17.076 0.000

COIZRTTE]) 174.605 2 87.303 25.082 0.000

PR A R FIFZS) 9 369.756 2 4 684.878 114.455 0.000
BRI L) 483.880 2 241.940 5.911 0.010

COIRYRTTE]) 304.863 2 152.432 3.724 0.042

WREKE A CERBENFIFIZ) 17 164.153 2 8 582.077 47.776 0.000
BOR IR 3 851.352 2 1 925.676 10.720 0.001

COIYRTTH]) 1 752.884 2 876.442 4.879 0.019

WEBREE A CERIETHIFZ 197.579 2 98.790 38.504 0.000
BOZ MR E) 83.197 2 41.598 16.213 0.000

C=YBE]) 51.315 2 21.844 8.514 0.002

DOP<0.05 A= ER—HERRKTFEGZFBH, P00l A FER—HEREKTME 6 £ FHEZE.
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REH M. Zi5HEUN, LB AB,C,(JH1 000
mg/L 85| W 2 PR 1 8 1 e 8 AR A R 300 )

AR e

2.2.2
FER

AN [) Ao 38 PR 25 v e e RO T A 11 A AR
AN [F) A2 3R] 2 5% v e AR OB T4 A AR
BORB I (3R 4)3RM, 3 R A KR b H
I et AR BRURET475 () A AR 23R 22 1) 25 57 33k I 2K
(P<0.05), HHLL A AP ER R &, &
68.58%, A, A, AbFRAT IR EIE AN 14.41, 58.09
ANED S A A REFREEAR TR B S T A,
AhFR, LA DL A, AR EERL ST R, O 0.084 of
R, B A, Ay ARG AN 0.049, 0.017 o/ ko
Ao A, AEBRAGSE I AEAREE 5 T A A0, Hop
DL A, bR ISR 2, O 1272 5/0R,
A A EERAYRINZ 102, 9.52 45, 3 A KIS
b BT H PR AR R SRS A P ARG L AR KR
KA R] 22 393K B 7K (P<0.05), H L AL 4b
AR e b, FHRA . K & KRAE S 0

FFAERRZAAE R 2R (P<005), iR
W By KOFH, AEARERT, K 57.30%, i

ML By By K-F- B AL BEA3 531 2 25 440 16.63

55.17. 78.43 mm, 5 A,. A, bFRAHEL, SEIRK

3PN 22.08 . 45.62 mm, MK SR AR 2 BB 0
14.53, 59.24 mm. 3 Fp A3 5 550 b B B i
AR AR IR RBCR B I A E R 2R
(P<0.05), HALLA A EE, H9.62, ¥ A,.
Ay AEFR 5] 3 2 HRTE 200.62% . 93.17% . 4% ik
Sy, H A R SRR A Y B AR AR B AL AR
RP AR IRT R AR (25 1R ) B AE AR ACR B A

MR 4 LR 1, AR RIS A R
TRL e 3 X6 T e PR AR IR AT A ) 45 I A AR 4R AR 1Y
fAE—E 2258 o Horp A KR AN [ I i vk i 7K

ﬁ%a Cl\

22.02 NEG S BB R By AKCERT, AR BT
i, N 0.077 /bR, BHRUIMEE R B, B KPR
LB FIBET 0.020, 0.026 offk . F-IIHIELE 3 F
R BEAL BRI 22 52 0 3, IR EE A By KK,
SEEREORZ, N 11.70 4k, BERMEIE N B, B,
KRR B3 B 3 22 513, 2.34 4%, =Lk
FER B, ACER, PR, R 36.23 mm, £
BRI EE By By A1 BRA 03 1.32, 9.56
mme By ZKPARFT AR A S5 KB RIAR ZR 505 4L
16 3 RS R0 AL BRI fA7E B2 R (P<
0.05), HIYJLUZHHKEE N B, KA P LT, It
IR K I KA 68.55 mm, AR RSURAEECH 8.23,
25 ARy, E I R AR DO T 470 R A Al ) S
KA R R R N B, K, BRIk A
1 000 mg/L B A AR e £

M 4 BT LE W, ARKFENFIER AR R
TRLERF R XS e PR AR IR AT A7 1) 45 50 A AR 4R A 1Y
FEAE—E 225 RULETRLR Cy KT A AR A I
H27.47%, HRIHAEER C,. Gy AKFHIAbFE 2 7
Co KRNI C, AKF-H b B ) 25 -
AN, SRR AEIR AN Cy KRR,
9 0.073 o/ Bk, BIRMLIIE N C; |
A3 BIHETI0.005, 0.028 o/fk; IR LA AN C, K
B A B IR U T ) Ry Cy 7Kl A B 25 SR B
SR AR C AP R 2 R 2 . AR
LR LT [ A Cy KAE A b B A AR e /b, AU

®3 ARLEREMES RERITRERLR

Cs KP4k 2

e AR e AR T 2 SERIAAREL TFHIREK (SIS YNE] +E,%§§z%
1% /(IR 1 (G&I%) /mm /mm i
ABC, 79.39+6.07 a 0.075+0.025 ab 4.1020.35 d 42.31+7.80 be  68.39+11.99 b 491%1.3 cd
AB.C, 56.27#20.52 b  0.110+0.041 a 14232248 ab  36.30£3.78 ¢ 92.57+18.49 a 14.37£2.02 a
ABC; 26.85+4.25 ¢ 0.0660.009 be  16.7742.45 a 20.65+0.96 d 30.74+0.92 ¢ 9.58+1.04 b
ASB,Cs 7.411.60 d 0.013+0.001 d 12.5020.82 be 6.33+1.10 d 13.4520.72 ¢ 2.21+0.53 e
AB.C, 17.59+6.99 cd  0.066+0.048 be  10.03£2.65 ¢ 14.82+2.73 de  27.5623.08 ¢ 4.15£1.53 cde
AB:C, 6.48+1.59 d 0.026+0.005 cd ~ 15.63+0.95 a 7.50+0.92 d 16.54+0.92 ¢ 3.24+0.26 de
AsB,C, 85.1146.88 a 0.084+0.033 ab 3.10+0.78 d 56.09+9.57 a 79.17£20.30 b~ 4.78+1.04 cd
AsB.Cy 48.15+8.02 b 0.056+0.016 be 3.80+0.79 d 57.58+7.84 a 85.52+¢17.45ab  6.1742.00 ¢
AsBSC, 72.50+6.89 a 0.062+0.004 be 2.70+0.30 d 51.85£9.98 ab  70.61x11.80 b 3.98+0.99 cde
ABC(CK)  7222+7.35 a 0.058+0.008 be 2.7320.40 d 59.37+3.77 a 81.87+2.34 ab 4.4920.51 cde
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5.61 Z5/8k, BORERTEIE Co. Cy 7K IAL PR B
W 538, 5.41 4%/ Bk RIEETE] R C, KB4k
PR KRR, 7 36.33 mm, 5y H
Co ZKFAb B 2E SN B3, SR A Cy ZKF
MIAb PR 2 S 2 . AR IR KB LUR IS ] R €, 7K
R R K, K 62.76 mm, SFIEVLHTE K C, K
PR ZE R, SEIEE R C KR4k
PR W E . IRIAETECE C, AT AL PRAR R R
TRBURE, N 7.64, SERULER Cy 7KF-rY b3
ZRARE, SRR C KA A 2 7
o LA R, E R AR BORT Ar EA A ) dR
FEA R FNR AR R C, K, BIZ st a2
300 s B ARSI et
23 REAKIPEF A AL E b BE & K AL G
A AR GG E

30 Ao AN (] Ak R PR 2 X)L I R AR O T A A
MRBSCR R 22 P 25 R (RS T LV Y, AR KA
WRIBNE . B L RATE] 3 AR, X
AR AR BT . 34 AR AR BRSO E )N
WK AERK T RIBIE . R ALTa] | 2
PP . KR RME . AR RACR A8 052
R BIMRUC AR T RIFE . BRIKE . &2
LR E]

3 itit54iR

A HE A VRS FREAR AR P 9 DRI R 4544
IReAE AR, 2 N THRE . A, fewg
PEAAELY AR KR E AR BRI RE L2 I, xR
YKk TR B S R R AR R AR L
PERAEMER 100, A AR R R SR R R 2 i
DA R Ak BT[] o A A0 AN 2 AR PR T S 4 DS
AR R 18] A AR 3 R0 e 4 47 1 10 B o
AR, AR A I A AT S0 1 R R
REGERZ , IR 5> FI/K 4 BE Ty stidsm 1, R
IR ) A R R IFHR SR AR, A4S
REH, AFA RN ARG Z WA
EVEER, AR (R )M R AR | Y
MR L AR R e s W5 S FRALFE T () i
MR PR BRI T - R T
P BORCR A 8  7E X ) A T4 19 5 i o 5 o
ZE R (NAA ) L[ 2, iR (TBA) FIAL R SR B A D)
AR H(GOR)E BHHEERH FRfA AR 2, 5K
W, ZE LR (NAA )AL FEAT D) 25 3R T
BGACAT IR A R R E L TR AR, 28 L TR AE S A 141
fy-RKMayE, ARFHESAERGE R, Bk
K AR R b D R Sk ER (SA ) . W5IREZ
R (IBA)ALBRAH LS, 28R (NAA )3 R B

R4 AREAIEEFENEMES AR EERIERZ M RE S

e AR i AR 3 A SER AR SEHIRR R e K AE *E?ﬁz%

1% /(g/¥R) ¢-77S) /mm /mm 25
A, 54.17 b 0.084 a 11.70 a 33.09 b 63.90 b 9.62 a
As 10.49 ¢ 0.035 b 1272 a 955¢ 19.19 ¢ 3.20 ¢
As 68.58 a 0.067 a 320 b 55.17 a 7843 a 498 b
B, 5730 a 0.057 ab 6.57 ¢ 3491 a 53.67 b 3.97 ¢
B, 40.67 b 0.077 a 9.36 b 36.23 a 68.55 a 823 a
B, 35.28 b 0.051 b 11.70 a 26.67 b 39.30 ¢ 5.60 b
C 56.49 a 0.068 ab 5.61 b 36.33 a 55.52 ab 435b
C, 49.29 a 0.073 a 10.99 a 33.30 ab 62.76 a 7.46 a
Cs 2747 b 0.045 b 11.02 a 28.19 b 4324 b 5.99 a

DR P I FHALE @R R DB T4, A FER—HZRRKF LG ZFEH(P<0.05),

F5 AEEKFETHFHEMZTORE. REREXNEHEEERETHERSIRNOZ I
ISk AR fEAR BT S AR AL RESLINIS KRR RRVCRTEEL
ACER IR ) 58.10 0.489 9.52 45.62 59.24 6.42
BOue ) 22.02 0.26 5.13 24.53 29.25 3.15
CORmTTE] ) 29.02 0.28 5.41 8.13 19.52 3.11
FIIKF A>C>B A>C>B A>C>B A>B>C A>B>C A>B>C
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SN2, (A LAFR AR W B AR X B0 . X A
IR AE AR — 5, IR AT b v
AR FE R R 2R R (NAA) .

AR B A A VR TR ORI A R T A
AU AE RN, T R B AR R A TR L A
PRI RES (e HE IR AEAR L IR R A B RAEK, (H
el FH 2 R 1A R D 2 o) A o S 2H 2 i —
F, MR R AR R E S R EL
PREF AR, SRR A AR MR AR AR R L “SERs
AR ASRIG IS R I, AN IR |
AN TR st ] (4 A R 9 ) AR 3R A AR TR AR A AE
—REZESE, B AR R B R R R
TR RN A IR, A MR TR, SRR . AR
i RAH SR R BCRAGE R BUSE T 5 BRI A
B FEEARBCRE S IR N, BEE AR KR
FZ A B RN, SEIIAR K B ST R e B AR
Byass, HBE B ) B SR8 F R R, Ui Bl AE
AT RN R IR X TR R R A FAERK A
AR EAER, (LR r e B AT BE S 0 A i kA
AR SOR, R IE 24 A IR AT
RS AR e S AR AE R A
FEEW, o R 0TR[] AT R AR AR OC IS 7
WA R R AR, A 3R Y S ) DU AT X 4
MR E, LA RSCR . RARSE TR
WY, R BRI AL AR S AR T AT NAA Ve
BT B ew A=Y =1 AR S 7 €
TEXT @ A Y BT AR A AR 52 g, DA 1 500 mg/L
ABT MRy (ZR4 R ) AbHE 300 s (A AR AR AR
I, ELAERG ABT AARKS (25 208 ) A FRES H] A3 i,
FREAE AR B e IR D e, BRI 1)
TR, AR T 7 B 2 s B JRR T -4 A AR
REBE T, hunl 0L, UL EBF S RS 54K
RIZE RAR L

AW KB, A KRR Bk
JEE DL B2 B[] 3 ol R 2R 2545 X B I e £ AR BiOR;
FF4 A= ARAICR B 52 ) H R B0 /MR Ry A IR 5 )
R AR RN B AR Y AR M A
LT = e R et I o1 L S Y SR B i
X AR R R R BRI RIS MR WRE
PR A PRE R, 5K ] A R R, TR RN
1% 28 40 B T T VT A A AR AR 1 R e R

T8 2R Tk g R A BB [ X6 2R AR S I 85 /. DA B oG
THABAE AT SOk 5 A 45 R A &
AR B BB T M APl A i R B Ay
BREEMEN . BUCRE, AR E
5 M) T P £ R OB £E ARSI A R G B TR 3R
1T 322 Y61 I (1) IR 6 e J3 WU E A [) 32 B B e 36 AR
RRASCR o FESEBRAE P o, W32 4 4 Al ) HAAC T
BLIEREA A AR R AN S | R B AR I
IFIE],  DLK SRR AR RAICR .
PR ARAE S T B 2 1L A AR A AR
T e PR Ak A A= 25 (B )y T B A B9 A S
ARG 16 FH B I R R Y AR A 2 RS IR ik
M, RRL(3)IEsCE T, W0 1 3 FiE KA
WRIMEZER . mIT KRR . AR (ZRCR),
3 FIORTANZ Y EE 500, 1000, 1500 mg/L LA K 3
ASARTRNZ VTR 10, 300 | 1 800 s X .- fa A
PR AT A A HOSCR B 520 o S5 2R 3R Y, 76 3 Fhk
KRR, DIng|We O AR AR ACR ez, MR
RACRARHGK 9.62; MK (ZF W) 4b PR
AR AR A =, N 68.58% ., ARl IEHK
S Xof L e P £ R BROR AR RASOR Y B BB = 5
LRI E R 1000 mg/L B, MR RBCR SRR,
h 823 AN [FITRE L AR () Xof B v £ A R AR AR AL
A ARFIREEE R, (HLORHIEE A 300 s [k
PEH et AR RO AR AR RO B, iRARRCR
FRECH 746, FEAER T HIRFEFIE . AFE
WREE | S [RIIR LN [R) Y 25 AT ) L P £ K Bl
M ARROR AT T 2200, S5 REH], i H.
I e e A RO T AR AR ORI 3 S R 7y A KM
IR RORNZE TR U I T R I e SR DU A AN ] 7
JE A AR RSCR . LR Iy B R R
OB AT A A2 HASCR B AR 2R M R AR (222
WOVE R AT, R WOR EE S 1 000 mg/L,
R 300 s,
Sk
(1] RE%E, 8F4a, B K, . B HeZETEY
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