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Rooting Quality of Hibiscus syriacus Cuttings Treated with Different Growth Regulators

MIAO Ye-min-zi, LIU Ting-fu

( Lishui Institute of Agricultural and Forestry Sciences of Zhejiang, Lishui 323000, China )

Abstract: In December 2021, 1-2-year branches were collected from over 3-year mother Hibiscus syriacus trees in Lishui, Zhejiang province for
cutting. Rooting rate, average root number, average root diameter, maximum root diameter, average root length and the longest root length of
cuttings treated by different kind and concentration of growth regulator were determined by orthogonal experimental design with 3 factors and 3
levels and by principal component analysis. The results showed that every treated cutting had 95% rooting rate, rooting index of different treatments
were positively correlated. The comprehensive rooting quality of cuttings treated with 100 mg/kg' of IBA for 3 hours, that with 200 mg/kg' of GA for
2 hours and that with 100 mg/kg' of TAA for 1 hour had better effect than the average. The experiment demonstrated that the best treatment was 100
mg/kg' of IBA for 3 hours.
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A AR TG AR ISR ZE R, BRZ AT RIS S IR TT . A T A ROIR R A T AR
B, ASCRHIERSSERITE, SOt AFEARATGRNSE | AR EEFIACTRR (o) A A FRZE 50 AT A AR ) 32
Wej, FEES AT R AT, IR PR AR PIRAER . B AER ., PR
ARE . SRR AR EEPRIAH AR, 0 S B AR BTN 5, AR AR TR AR PR R I 25

1 AR

1.1 et
TRIA 5 B BRI K T RARBEI TR (28°47'32" N, 119°92'95"E) , J@lEHGi RN %, K E R
1635.7 mm. FHIRIAET L EIRP AT, WIRK x TEx B8 14 mx 1.2 mx 025 m, FREGHREIREIRE;
PR_E/NEEIHE SR K x 800 3 mx 1.2 m; HEMIAMUSRREENT, NISEIRE RS, MERGHKE | K LS.
EL T e B 5% S
1.2 RIEHR
DIAHERRFFE S, SRBET 2021 4F 3 H 12 H R A /KT RMERE BRI R R A ARE , RIS
AMET 3 a A2H 4 ~ 5 om, BEFAERCRSRIF AR RER 1~ 2 SRR, 13K 10 ~ 12 om(fREE 2 4M77),
TEOF 05~ 1.0cm 21, LBV . BYEG4E 20 MRAGREN S —IN, #&H.
13 Bt | L
TR AT Ly (3°) EARRBIEEITHIR 11 Onhogonal dengn of xpenmnt of 1. pscus
By, FARIEZEOKE W 1, RS 100 MR,
ARREFFARAE 7K T AR 7T B R0 A = 1 RN

ARERGT R MERWE (g kg) ALHRIE)/A

WEAT, SETONEBTRE, EFFEET T 800 HE MR (70% é i 13 ;
ARERA] ) R TINE. BRAIR R, RS " i 200 s
N EHFAE R, RIS | SRR, 8 v BA 5% )
I AR K D P B T4 . FTR 252 AR 10 e, v 1BA 100 ;
FTHE 10 om, FHESERUT, AHe S RIS RESR R VI IBA 200 !
15 ~ 25 C, {FEMFREEKRH—-FrBdzEhE 90% ~ vi IAA 50 3
100% . 55T EEHITE 80% ~ 90%. 45 15 d Ji 800 (2 2 v 1AA 100 :

IX IAA 200 2

RN TERGAHLTERG, & 7 d BEE—IK 0.2%/
i — A R
1.4 BIRREFRSH
FF 60 d JE P AEAR BB HE TR, FEEAE IR AR (%) PR REE (D) PR AKE (em ).
PEMAER (om) |\ EMRAKE (cm) | ARAER (om) o A KRR AFIG{E (F5 Epson
Expression 11000XL) , &R EARBAIFRERINE, ERE = AR AR B 2B AR L x 100%.
K Excel Fil SPSS # A THARAL MG 04T . WA R TROIEZ$540, PR REE . 71
WMAEAR., HARAER ., PYRAKE., SRR KESERE ThREARE .

2 HERE50T

3.1 AREIAIEEXARIEFRE RIEFRAIFZM
XEAFEAEEE FAKER AR R | PR AEE . FIRRER, RORARER. PIRARKE, BRRAK



23 2 21, % AR VB AR AR SR B N IR 49

FESFERREA TN, A5RME 1 PR, M 1 RaTRUE R, 9 ANMEFEARKEER AR ERIR B T 95%LL b, HAL
ARFRN. IV, VL AR, HARZEE 908%; PR AEE AT =AmRICHEE V . VI VI, 25154 20
. 15 5 13 &% PR AR EAASER =IOV | T, VI, 435004 1.14 mm, 1.07 mm, 0.99 mm; #
KM R EARSERT ARG BRI . V. VI, 43504 1.49 mm. 1.43 mm. 1.38 mm; PR R KEERT =17
BIRUCHALERY | T, X, 43500 75.43 mm, 70.14 mm, 64.64 mm; FAM R KEERT =M ARV |
M. IX, 4354 117.34 mm, 110.09 mm, 99.72 mm,
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Fig. 1 Effect of different treatments on rooting index of H. syriacus
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Tab. 2 Range analysis on rooting index

BN AP WERRE WERIRE bR 18br K WM MRIRE AR TE)
1 0.970 0.977 0.967 1 1.303 1.283 1.267
2 0.973 0.970 0.967 2 1.340 1.353 1.223
AR 3 0.970 0.967 0.980 AR AER 3 1.267 1.273 1.420
%%  0.003 0.010 0.013 2 0.073 0.080 0.197
HERE 3 2 1 HERL 3 2 1
1 7.600 10.156 10.829 1 61.040 51.132 55.935
2 14.708 12.565 8.933 2 62.740 67.186 61.261
IR RER 3 10.298 9.886 12.844 TR R K 3 58.694 4155 65.278
2 7.108 2.679 3911 2 4.046 16.053 9.343
HEE 1 3 2 HEFR 3 1 2
1 0.985 0.919 0.960 1 94.620 81.500 87.763
2 1.005 1.032 0.928 2 101.373 102.373 96.727
PR ARER 3 0.951 0.990 1.054 BERAKE 3 88.783 100.903 100.287
% 0.053 0.113 0.126 2= 12.590 20.873 12.523
HeRE 3 2 1 HERR 2 1 3

3.2 AEALIETARELERFEANMEXME S

T AT EAE B AT AR BRI, XA | CPIRREE | PR A ., Am
RHAR, PIMARKE ., RRARESHITHRIEDT, a2 3. W& 3 hallIEH, &ARARE
AR, PHURRAEEEEZEMR (P<0.05) , FHORARES FHORZELKEFHR (P<0.01) ,
RERARE S FIRAER ., FIORBRESRBEFAMR (P<0.01) o ARERISIRZ B LEIEHR, 5
B AEPRZ M EAH AR
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Tab. 3 Correlation analysis on rooting index

AHSEEARTE PR AR PR R R THRAESR BRIMRRERLE FHRAKE  SEREARE
HEARER 1

PR REE 0.165 1

FEIRAER 0.365 0.505 1

AR AER 0.752% 0212 0.703* 1

PR RKE 0.058 0.245 0.817%* 0.419 1

BRAR R KT 0.118 0.228 0.754* 0.421 0.958%* 1

e *FRRTE 0.05 AKFE CRUN)) FIBEEHHSE; **FRIRTE 0.01 K W) FiRaEAH%,

3.3 AELETARELERRENESTN

AT BT AL B ARE AR TR0, X RS S0 Rt AT o A LA F s i U5 72
RTTREBER T 85% & M E Ry, 4P2RUWE 40 MR 4 uJLIEH, 1 3 AN R TTHRERILE] 94.508%, 15
W5 S A PR 3 DR, ATHGT 3 AR FIAL B T AR TR BRI E R R, w3 A
JRAT S FERE NG 4 Fi7s . (ESR 1 B BIRFER B, BT fE il S RVCR PR AR ERR (X)) | &k
WREAE (Xy) | CFERARRKE (Xs) « EKRARKE (Xo) , BE 1 Fio BE @ AR Tl AR B AR R
AR5 7RSS 2 R BHER B, BUATENRRRAREE (X)), SIS 2 TR0 R R AR T A AR
BOMR AR GE I 5 (E5E 3 TR AFEI B, HATEGR B FEIRASE (X)), BHER 3 R )2
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Tab. 4 Eigenvalue, principal component contribution rate and cumulative contribution rate

o WILAFHIEAE PEBCP RN
it T FETTRER /% BRTTIRE /% &it T FETTRER /% RBTTRER /%
1 3.399 56.654 56.654 3.399 56.654 56.654
2 1379 22.981 79.635 1.379 22.981 79.635
3 0.892 14.873 94.508 0.892 14.873 94.508
4 0.220 3.663 98.171
5 0.087 1.456 99.626
6 0.022 0.374 100
T 3 AR AR A AR TR ®£5 ERS RS ERE
ﬂlf{lj(/J\ i *E?E‘ﬁ 5 ':F' 3 /I\E‘Eﬁféﬁj\ﬂ/ﬂ#j??ﬁm%*@@iﬁkﬁjﬁ Tab. 5 Component matrix of principal co;n;;c;nent analysis
TR 2 A A : . ;
Y, =0.48 X; +0.469 X, +0.954 X5+ 0.769 X4 +0.856 X; HEARER (X)) 0.480 0.822 —~0.104
+0.845 X¢ PERAREER (X,) 0.469 0.022 0.878
Y,=0.822 X; +0.022 X, —0.055 X3+ 0.54 X; —0.472 X5 FEMRARER (X5) 0.954 -0.055 0.095
—-0.431 X, WRMAEE (X)) 0.769 0.540  -0.179
Y3=—0.104 X, +0.878 X, +0.095 X5 —0.179 X4 —0.169 X5 T IHERIE (Xo) 0856 -0472 -0.169
KM AKE (Xq) 0.845 -0431 -0.202
-0.202 X,

PLYi Yoo Vs, 3AERS SHITETIRR LS PR Z:
Z=56.654Y,+22.981Y,+ 14.873 Y;
18 RO A R IR & T 6 MEMIEPRIE TS T, S5 PRITEE RIS 6.
#6 TEMETARITEERARIZATHN

Tab. 6 Comprehensive evaluation of rooting quality of H. syriacus under different treatments

43 A Yy 5 2 BSSY 53 Bl Safs LA tEs
I -3.620 542 56 1.778 725 26 -0.156 828 22 - 166.57 9

11 0.402 231 99 0.580 959 05 -0.600 685 39 2721 5

11 4.128 586 19 0.858 919 28 - 1.690 820 04 228.49 2

v - 0.894 765 43 1.679 878 50 —0.441 147 02 - 18.65 6

\ 7.055 879 85 0.124218 01 1.061 634 86 418.39 1

VI 0.366 707 15 1.072 300 56 0.908 646 59 58.93 4

VI - 1.582 563 60 2.537 448 99 0.724933 38 -20.56 7

Vil 1.002 272 28 1.419 225 26 -0.521 459 73 81.64 3

IX -1.092999 33 -0.179 460 64 -0.53330291 -73.98 8

2 6 W%, B 3 N ERSHESE SRR T TR I TR R, LEe e, R
PHRCRBRET s AR, BB BIAR . A T B ARMEHERCR AN, L5515 KT F39155
59.43 B R4 FEV (100 mg-kg' IBA ZLFE 3h) . ACFEIT (200 mg-kg' GA 4bF 2 h) FIALHEVI (100 mg-kg' TAA
ARFE 1 h ), Hr DA V AR, HEE A5 418.39, DUESEie s ] LR R Sl B SR Rk A1k
B LAEEAE PSR e b B V AR BR T 7E

3 5w
SERSTOEEER, S bR SR i, K. SCRHE, AEAACR S RO M.
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MY EROR R SR . RAER . RAKESEIWGR T 5HEYNSEREE N, B 54K M R4
HIRRE . IR A S0 AR T S T RIS . B ERIR B AR ) 3 AR A AREFF A AR AR Y
oM, RS RR A FARBCE T 0 B R T, 45 RER, EHFENLE s ERE T, 9 M
FAFFEAMER AR R IIRBN T 95% L b, W FRIHTENLE sl FAER) 30% ~ 83.2%FMREN P, R
FAMET, mARAERSERE, FHIRAEREEMHE, FIRAK S TFHIRAERBEEME, BRIRA
KESPIRAER . PERAKEREMG, STebrZ i FeH B AL /E R .

LIEL A Sy cYDTR 00N S 1 DIVA 2= [ W =T 2 .S e i 3 AN |11 91,0/ 3 0 W RN S 2 (e A2 2 S e G N oS B =1 A AR
RIS BRI AW5TiE B AT AR AR B AT 0T, ZEIRER, BT 3 AN EREY
FEBTTBRRILE] 94.508%, fike T 4R FEIAE R MH, =AW IR RERKRE T RA KSR
. RAFENT, HAEITE L DUITiETRR R EAH A8 100 mg-kg' IBA 4B 3 h, 7EHACIE T4
WP R HARN 143 mm, “FIRAKE R 75.43 mm, AR ZKEN 117.34 mm, B TIE D5
S5 PR AELRN 0.66 ~ 1.19 mm, PR RKIE R 42 ~ 51 mm, HKBEKEHN 16 ~ 59 mm!'") | %F
MAAEIT B W AR BA T8 EM .
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