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Abstract: To optimize the cutting propagation technology of the Taxodium distichum for cultivating a large number of
T. distichum seedlings to meet the needs of vegetation restoration in the fluctuating zone of the Three Gorges Reservoir, an
orthogonal experiment design was used to explore the effects of different exogenous hormones, concentrations and treatment
time on rooting of cuttings of elder T. distichum in the hydro-fluctuation belt of the Three Gorges Reservoir. Besides, the
subordination function was used to comprehensively evaluate the rooting condition of the cuttings. Results showed that: (1)
The number of adventitious roots protruding from the bark and the callus accounted for 63.9% and 36.1% of the total
number of adventitious roots, respectively; (2) Among these 4 exogenous hormones, IBA+NAA (‘mass ratio 1:1) and IBA
(Indolebutyric acid) had the best effectiveness, followed by NAA ( Naphthalene acetic acid) , and ABT rooting powder was
the poorest; (3) There was no significant difference in facilitating rooting of the cuttings among the five concentrations (50

mg/L, 100 mg/L, 150 mg/L, 200 mg/L and 250 mg/L) ; (4) Among these 4 treatment times (2 h, 4 h, 6 h and 8 h)
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the treatment time of 4 h had the best effectiveness; (5) Among these 26 treatment combinations, (IBA+NAA) x150 mg/L
x4 h and NAAX250 mg/Lx4 h had the highest average subordinate function value of 0.83 and 0.82, respectively; and the
control group had the lowest average subordinate function value of 0.05. In this study, it was preliminarily verified that bark
rooting was the main way of rooting of the cuttings from elder T. distichum, and (IBA+NAA) X150 mg/Lx4 h and NAAx
250 mg/L.x4 h were suitable treatments for cutting propagation of elder T. distichum in the hydro-fluctuation belt of the

Three Gorges Reservoir.

Key Words: The hydro-fluctuation belt of the Three Gorges Reservoir; Taxodium distichum; cuttage propagation;

exogenous hormones; orthogonal experiment design
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Table 1 Factors and horizontal arrangement in orthogonal experiment of cutting propagation of Taxodium distichum

% Factor
KF - - -
Level HMEIR W/ (mg/L) A B [/ h
Exogenouse hormone Concentration Treatment time

1 IBA 50 2

2 NAA 100 4

3 ABT 150 6

4 IBA+NAA (1:1) 200 8

5 IBA+NAA (1:1) 250 4

IBA . "5|W TR Indolebutyric acid; NAA : 282 Naphthalene acetic acid; ABT; ABT AR #; Rooting powder; IBA+NAA(1:1) WU TR +Z8 4R

(% Jfi# L) Indolebutyric acid+Naphthalene acetic acid( mass ratio 1:1)

1.4 HF4 705 A e B

FHREIEER 2 em BT AMEBRE W T, 146 50 FH 40 AL IL B EATHL , ARATHE 4 emXS om FHEERIE N
5—6 cm, ¥4 5 G TFHe S0 W R, (AR 540 % 1 BRI Be B /K, AR R B 00 S IR 8 Bk i ], O 2
AF IR B Aok 308 B X8 BH R 2 1 AE 60% , FF4i— A~ IS i 2 BH I
1.5  fEbRiEA S BdE o Hr
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Tho ARG = (A0 MR B FT 40 B} 100% 5 A AR 2R = A AR AR B FTF 4 R X 100% ; - Y AR B = R 5 A g/
AR E, B AR AL (STD1600 Epson USA) 4 MR 5, win. Rhzo ( Version 410B) R 3 43 #T & 4t k14
(Refent Instmment Inc, Canada) % T A7 A5 A A SR MR SR 1T FRRIAR AR FR RS 728 £ 50 #T

iz ] SPSS 22.0 X A 16454777 25537, Duncan R 30k T 2B WL, S 1 A& A BRA MG Ol #4725
GV X A T a7 SR I s AR SR s RO TR AR
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2 X R A B R R BRI, X, X, 5000 R T A A B A b v 1 Fe /M R KA B s Ak
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A 1205 bR, A HRAAAEAL A 345 PR H AP AR B 307 AN e AR 206 # , o A AR RR 1Y 59.7% 5 AXAE T
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K MR L, R AR R A 5200k B B 2K (P<0.01) , RARE A SE I R 5335 (P>0.05) 5 S 2 e i %of
FIT A T8 JC B R0 (P>0.05) 3 AN b BRAS [R] X A7 36 3R | AR KRR 2 1 FUA B B 52 ( P<0.01)
X HE AR AR AT B3 520 (P<0.05) , MR BLAY 2 AN B 3 (P>0.05) . 1 F {E B R/NATHL, = AR X
IS HEARTE RS ) 5 00 32 IR Sk 4/ MG 38 A2 > A SR (] > AMIR S 28 vk B, RIVAIMIR S 28 Pl 2 A s i e K, Lk
SEAL R RV RAE R R R
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Table 2 Variance analysis of the effects of different kinds of exogenous hormones, concentrations and treatment time on cutting propagation of

Taxodium distichum

- /% TR/ % A K am R o’ A on’
s Rooting percentage Survival rate Number of roots Total root length Root surface area Root volume
Variables
F P F P F P F P F P F P

VIS €S

hRR 10.44 0.001 6.88 0.004 7.22 0.004 16.27 0.000 13.05 0.000 11.01 0.001
Exogenouse hormone
R

. ) 1.17 0.366 1.07 0.409 0.36 0.835 1.29 0.322 0.96 0.462 1.62 0.225
Concentration

b B s
ALFERTFL 5.36 0.011 591 0.008 1.82 0.190 7.89 0.003 6.22 0.007 3.62 0.04

Treatment time

2.3 AR RO SPIAZ AT A ML IR A 5

AR SMEIR 18] A ARFEAR Y Duncan 22 HOACA IR (36 3) SR TR AR AR AR R AR FNAR AR AR5 T, ABT
MRS 9N 4.67% 3.77 em® 0.067 cm® , IBA NAA IBA+NAA = PMEHERERM2ZE AL E(P>0.05) ;
TEAFI R, IBA+NAA Zb3HAT IBA Ab3AY R I Ad: , 7776 5 510 88.56% F11 85.56% , i 3% &1 T ABT A4h 3
(81.33%) ,{H5 NAA 4bF (84.67% ) 19 22 5 AN .35 (P>0.05) , ABT ZLBH5 NAA 4bFH[A] Y 22 S A .35 (P>
0.05) ; 7ERR 5 1T, IBA+NAA ZbEERN IBA ZbH Y R AE:, 70514 35.41 em M1 34.11 em ,NAA 4b#(23.53
em) WZ , ABT ZEFAHCR (12.66 em) Fe 2%, Z5G2KE , (1 IBA+NAA LbFEEE IBA Zb3A: ARACR 4, ABT 4b
PRI A AR RO e 22

£33 TRSMEHELETHBERERN S ELLR

Table 3 Multiple comparison of rooting trait of cuttings treated by different exogenous hormones

AN R AARE % T/ % BARK/em IR em? HUAEF em?
Exogenous hormone Rooting percentage Survival rate Total root length Root surface area Root volume
IBA 18.44a 85.56a 34.11a 8.83a 0.189%a
NAA 16.00a 84.67ab 23.53b 8.27a 0.204a
ABT 4.67b 81.33b 12.66¢ 3.77h 0.067b
IBA+NAA(1:1) 18.45a 88.56a 35.41a 10.34a 0.240a

[R]— B AS [ /NG bR Ab B a1 A7 3% 22 57 (P<0.05)

2.4 HMEBR U XI5 SPIAZHT A AR AR IR 1) 5 )

R TEAZ IS Ty 26 A4l 2R (3% 2) , 5 P AR Wk B AL 3 (50 mg/L 100 mg/L 150 mg/L 200 mg/L .
250 mg/L) X ¥ PR A AR 45 AR ARFE R8T B 52 (P>0.05)
2.5 AR A BRI AR SRS A AR MR A 5

Duncan Z 8 HWRZE SR (¢ 4) W 2RSSR, 4 h A PR R IEAF, o 19.78% , 1B 35 & T H A b B
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2h .6 h 18 hX =AM AEAR IR AE TS (P>0.05) s ZEAFT R 7, RILEAF 9/ 4 h AbHE, HAF
RREET 2 h AFEAI 6 h AL (H5 8 h AR 22 57 A 135 (P>0.05) ,6 h ZEFRFN 8h b PR [l 22 S AN
#(P>0.05) s 1EBMRK 71,4 h AbBRAY RIS, WE R T 6 h /18 h bR, 5 2 h AbBEAY 22 7 K B3 (P>
0.05) ; FEAR R ARAIARMABU T, FRIEAF A2 4 h Ab3H, W55 T 6 h b3 {05 2 h Zb3HAN 8 h AbFf i 22
SRR (P>0.05), ZiL AR 0] B E K, 3% P2 R 45 A AR MR OR B BUE T 5 B 5
RS 4 h WA A AR AR TR o e

x4 TRLGERE THHEERERO S ELLER

Table 4 Multiple comparison of rooting trait of cuttings treated by different treatment time

AL/ AR /% 1ER/% AR em R em® AR om?
Treatment time Rooting percentage Survival rate Total root length Root surface area Root volume
2 12.00b 83.11b 28.08ab 8.16ab 0.170ab
4 19.78a 88.67a 34.94a 10.09a 0.229a
6 10.89b 83.11b 18.69¢ 5.67b 0.136b
8 13.55b 85.11ab 24.47be 7.58ab 0.176ab

] — B A [l NG B3 A BRI AT 3% 2% 5+ (P<0.05)

2.6 SUIHA G T I PUSATRAE RSB bR ZR BN

K RS R v () SR s pRE: , X 26 AN Ab BRAL & M FF 46 A AR SR AR AT 25 0P A . AR SR s R gl 5K
UX) = (X, = X)) /(X = X)) S8BT 25 A0 3R A AR R AR (5 pR (L, K 6 N4 b ) SR T o B0
F1 - A5 345 A B 0% - X5 55 8 R B, - 23R T8 pR BB A | 22 A B 45 A4 5 SPIAZ A R4 2 AR A R
FAf, 5 AT, 150 me/L IBA+NAA AbFE 4h (W AEARRCR fediy, OV 35951 8 sR BB i K, o0 0.83, AR T
(13.63 em®) FEFTA A A T ER  EMRR (24.44% ) AT (92.22% ) JEHRE (43,75 em) FIARAAFL(0.33 em?)
AR FIHT = ;250 mg/L NAA ZbHE 4h W AEARBCR IR, HOF- 250 IR sR 8B R 0.82, 4B F (31.11%) fFE %
(94.44% ) AREFL(0.37 em® ) FEFTA AL A K, SR (33.06 cm) MRFRAL(12.52 em®) BIRMBWILT ;15
KOS HR A B 0 A AR e 22, JLP- 3SR g R B o d5e /N, R 0.05, 771G %2.(77.78% ) MR I (2.77 em®) FIAR
TRFR(0.03 em® ) TEFTA A G h R INE2E ER AR (4.44% ) MREL(1.25) EARK(10.35 em) IR IAMHZE
I, PP AT IR AR AR AL 41E M 150 mg/L IBA+NAA AbFE 4 h,

3 e

ATERBET I PR A MDA B BE TS AT o AR AN E AR A 2R i AR v A RSN 25, DR E AR
O B R AEAR A A5 A AR AN A A AR R ) 2 AR A R i A0 e L B — A AR IS R 0 A A T 2 1 AR AR
137, 7E HAWS I FEIRIE A A AR LT, S 5 (RS s MR AR I, T4 B e g v ) AR S R 3, 9P
FZATRE F RN A5 AL U HRAT A TEAR P B, 3k 55 S 9 220 I R 45 SR AR ), (HL7E T8 R 3 20 440 1205 g
SRR, U 139 MRAEAGHSUM R I AE R, SRR U0 3 R LB R 3L, A2 8L ORI AS 58
R T AFAE EALRIARSCNE AN E RN A O U it (EOH A 75 20 21 b B RS A e A, P [ et 7=
AR AT RE R BN T ZER N AN PEARTR] . s 4L ZUnT B L 40 R AR AR P 2k | 3 mT DL 38 2935 37 W)
J KK o SRR B R 8  ARAR @ O A R W) 2 JH e 2R N 22 i AR ARCE SR s mi 2 Ak, B i S B0 45 A
REAAR ™ ARWF9E K BERI AL S UEVE PUSFT AR LA R TR AR AR o 3, =Rh A ARSI | H A AR S B A A A iE
s E 2 B S A

TR A AR — N S 2R A B A2 R o) 2 B, SEAE ) AR W e v AR AR IR BRI A
IR A A 21T SRR £ A i 25220 FE S 47 A AR R (0 A R 3 v B A A R R R
FUBCTE AR T AU AT 18 A P S AR A R DG 1 P YRR R RN, I (A
AR ARHFSE R MR PSR X PSR 1 ORI T 4 RN b IBA+NAA
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Table 5 Effects of each treatment combination on rooting trait of Taxodium distichum and membership function evaluation

/% LI B/ o T om? . "
i i*ﬁ}i b ﬁ(ﬁ}; b AL K/ em HEHRY cm HLE B e BRI U(X)
Treatment Rooting Survival Number Total root Root surface Root volume Average value of
o percentage rate of roots length area ) Lo .
subordinate function

IBAX250 mg/Lx2 h 21.11 85.56 1.67 27.93 8.65 0.19 0.51
IBAX100 mg/Lx4 h 25.56 85.56 1.52 44.80 12.28 0.27 0.69
IBAX200 mg/Lx4 h 20 90.00 1.83 47.60 11.22 0.21 0.69
IBAX150 mg/Lx6 h 15.56 82.22 1.36 24.37 6.10 0.17 0.35
IBAX50 mg/Lx8 h 10 84.44 1.56 25.87 5.92 0.11 0.33
NAAX150 mg/Lx2 h 7.78 77.78 2.43 15.45 6.48 0.14 0.32
NAAX50 mg/Lx4 h 21.11 88.89 1.21 32.39 9.30 0.21 0.54
NAAX250 mg/Lx4 h 31.11 94.44 1.61 33.06 12.52 0.37 0.82
NAAX200 mg/Lx6 h 6.67 80.00 1.33 6.53 3.02 0.08 0.11
NAAX100 mg/Lx8 h 13.33 82.22 1.58 30.24 10.05 0.22 0.47
ABTX50 mg/Lx2 h 3.33 80.00 1.67 11.02 3.54 0.06 0.14
ABTx200 mg/Lx4 h 5.56 82.22 1.00 11.86 4.17 0.08 0.13
ABTx250 mg/Lx4 h 8.89 85.56 1.50 18.26 4.65 0.09 0.27
ABTx100 mg/Lx6 h 3.33 80.00 1.00 12.24 3.32 0.05 0.07
ABTx150 mg/Lx8 h 2.22 78.89 2.00 9.90 3.19 0.05 0.14
(IBA+NAA)x100 mg/Lx2 h 14.44 88.89 1.62 39.97 9.35 0.17 0.55
(TBA+NAA ) x50 mg/Lx4 h 18.89 88.89 1.53 34.47 9.67 0.22 0.57
(IBA+NAA) x150 mg/Lx4 h 24.44 92.22 1.86 43.74 13.63 0.33 0.83
(IBA+NAA) %250 mg/Lx6 h 16.67 86.67 1.60 25.95 8.53 0.22 0.49
(IBA+NAA ) x200 mg/1.x8 h 24.44 92.22 1.73 22.74 7.52 0.20 0.57
(IBA+NAA) %200 mg/Lx2 h 13.33 83.33 2.67 46.03 12.78 0.29 0.73
(IBA+NAA ) x100 mg/Lx4 h 16.67 87.78 2.40 42.19 10.16 0.21 0.67
(IBA+NAA) X150 mg/Lx4 h 25.56 91.11 1.86 41.05 13.28 0.29 0.79
(IBA+NAA) x50 mg/Lx6 h 12.22 86.67 1.82 24.39 7.37 0.16 0.44
(IBA+NAA) %250 mg/1.x8 h 17.78 87.78 2.13 33.60 11.15 0.30 0.67

CK 4.44 71.78 1.25 10.35 2.77 0.03 0.05

(1:1) F1 IBA AP AR AR ARRUR Bl NAA AbPRIK 2 ABT AbBRRCIR i 22, —FBORR, WA K9 b A1 A 384
FIR AT L B A B B e AR AR B — S A PMBR DT WS T AR R AR AR A
AMAT AR AT, 25 T2 W] NAA F1 IBA JRAFIAL PR 7 T NAA F1 IBA BAAR AL B0 &) XAy
TR AOBIESE LB XU ) ot A A A A 5 A U U 45 58 . ASBIFSE P TBA+NAA (1:1) b B A AR SR
by AT AR b5 IBA AMHIIFJC B 35 25 5% X v BB TBA FIl NAA Z IRl TE LA 56, FRAESE A58
I IBA+NAA(10:1) A1 IBA+NAA (5:1) PG A0 JHCEAEAKFF-47 9 012 2 5O B SO0 T IBA+NAA (2:1) Fll IBA+
NAA(1:1) , ARHR A5 S By it BRFT AR AT 78 Pt & BUAC 7 TBA A NAA HUAE A0 TR A TR AR 0 A IR SRR
TR IBA F1 NAA HAER, T2 MBS fiFoe 2 BANERGE N TAA B ARACR IR T IBA A0 HE AN
NAA b3, IBA 7ERIYIIAR N SRR ZS A 408  miR T ke, B iE 5 IBA 0%, 1 TAA 5 RAH R
RSB RO ES TAA P TAA 532 B AL BE4EAL, T IBA A2 LS AL™ . ABT A HM A Sk sr 15
& TAA FIl NAA X AT BEZEAMTST 1 ABT fig t AR ARRCR B 22 1 R IA

HEAFSE & B, ARV S R AN PR 25 T A 4L 805 T, vh s v B AR A A AR AR 2R AR (o v A o
W 2 XA AR L 2 0 T AR AR R T AR SRVE Y XHE IS 1 a 2B AR T OB AT A (0 T 9 45
LW, PR X A EARTE bR HA W35, SRR R 200 mg/1L>150 mg/L>100 mg/L, AR 5L 4625 54 fip
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