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Table 1 Factors and levels of L, (3*) orthogonal design

BEFBE ) PUAR Y W 5 07 4 W R0 T . AR5 Al 4
KT ZE LR (NAA, [ 24 42 1Ak 2238500 A BR 2
H]D (5T R (IBA, 1 22 vi AR A: AR B B A [R
ANED EAMRKY CFCH SG) #om LR REERHE A
BRA D BTN+ LR E TR L.
1.2 FHi&
1.2.1 K&t

R Lo (3 IEACI B B 11 (& 1.3 2), LU
FLEE (A BEF SR (B) Al W A K I8 45 7 Fp 2 (OO Al
) A R TR TR0 BE (DO AR SR e R 3R R T
e 3 AKFE L9 NAE B E 70 R
MLER 3K,

HLPIE KRR A C HLP ALK R E D (me/1)

K- HAOHLEE A (mm) HJFRA B
Levels Roughness of cuttings A (mm) Substrate type B rezltnizio%r?;:)tgl(‘ CSLiZ;iﬁX;hée?;lg;(f)
1 5-9 Loess SGJ 50
2 10—-14 Fine sand NAA 150
3 15-20 Loam IBA 300
T2 L()EX@EIHAR
Table 2 L, (3*) orthogonal design scheme
g A HHLE A(mm) HFET B YRR C FEW) HE AT R D (mg/L)

Roughness of

Combinations :
mbinations cuttings A (mm)

Substrate type B

Plant growth
regulator type C

Plant growth regulator
concentration D (mg/L)

1 A, B,
2 A, B,
3 A, B,
4 A, B,
5 A, B,
6 A, B,
7 Ay B
3 3 B,
9 Ay B;

G D,
Cy D,
C, Dy
C, D,
G 1
G D,
C, D,
G 3
CZ 1

1.2.2 #H#EREHR

TooR HEE A e B B A% T A T4
W S S BRI R A . R R By UK o 15
em ZEA SRR LB 3 -5 N 2E. BT (B B R AR
1 em ADFEET, FETO(FE TS 2EZ) 1 em A0 87, £
UESY FP-3 . F 59 4 B9 4 R 4% 3 FloRLBE , B3 FioRLEE 4%
70 ML GF . MR IE S BT R B B AR A iR

U A ) Aol 2 R B2 A A A R R R, 2 b
[ IR S B A 3 R S AT I 2 L Bl
Jr B B B BE AR AT AR R . AT AR DE B K Bl PR
AU DL 2 5K DRIE S BT R R E K B 7006 —
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1.2.3 #®ERE

R SR I ] 2 S 2021 4E 5 H L B4 /D
ONEUH Vv R I, B8 31 4% AL A 4 BT A T AT 1 2
RSB A R R AR AR Bk R B, RO
R RO 2 B 2B AR AR R A AR ARRL V25 ZEHL
1.3 HiESH

K WPS Office, SPSS 26. 0 # 4 it 17 5 ¥ 52

21.33% —54. 002 , PR G Ky 41. 850 . #H ik
B IEAT 2 5 A, A LA 4,5,9 BT 4K
.0 B A 51.33% .54. 00% ,46. 00 % , = 6] 2 5
AR EP>0.05) 0 8 F & FHMASG; mAHAG 1
B R0 21, 33 %0 i S E KT AL AL A .

3 HEEHREENHENN

Table 3 Analysis of variance for survival rate

W 225 M W2z o A R 2 F 5 2200 B FEKW OFHM O AME BB e o
Sources of Sum of Degrees Mean F val
. value P value
variance squares of freedom  square
2 HERE5HW
ie::l’gi“ 2 561,317 8 320.165 16.913 0
2.1 ARLEMNESHEITEEREENZIN
X e kY . Within 340.741 18 18. 930
2.1 ARARASEMIMEG R ERY aa)r £ the group ' '
I
2 Aggregate 2 902. 058 26
S WRFT A7 1 R 7 22 4 B BN 2 FE 7 25 0 B
Sralinge 3 MEE 4 fros . 9 A4 A RS RAFAE )
BEZER(P<0.01)., 9 NHAE MG RN
K4 HEERFENSEFENN
Table 4 Multiple analysis of variance for survival rate
SEHIH ) 95 % B A5 X [A]
9o SEIE Y P2 95% confidence intervals for the mean Fe/ME i KAE
Combi nt'o Average Standard Minimum Maximum
ombinations value (%) deviation TR LR value value
Lower limit Upper limit

1 21.33P 4.16 10. 99 31.68 18 26

2 38.67¢ 7.02 21.22 56. 11 32 46

3 42.67% 4.62 31.19 54. 14 40 48

4 51. 33" 2.31 45. 60 57.07 50 54

5 54. 00" 5. 29 40. 86 67.14 50 60

6 40. 00¢ 6. 00 25. 10 54. 90 34 46

7 41.33° 4.62 29. 86 52. 81 36 44

8 41, 33°¢ 4.16 30.99 51.68 38 16

9 46. 00" 4. 00 36. 06 55. 94 42 50

Note: the superscript letters of the mean values in the same column indicate extremely significant differences at the level of 0. 01 (P<Z0.01)
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Xof £ 21 A HEAT W 22 53 AT > A BT A 1 T 2R 0 A
M RN 5 Fro. 4 A E x4 ML R
TR E g A>C>B>D, 1 O B X 4 4
FF- 47 1 B R A5 W e K, o R M A, X 4 AT A
BT SRR ) /N ) R 0 A R TR R R L B R
MRRAE R AB,CyD;y
2.2 HL4EMEBRITREEREROZME
2.2.1 RRARXETLMRIFHGHRERY he)F £
5 H
Xof 45 41 A A MR AT T A AR R AR K SRR R AT

AR EMITHE G R ERY MR E

2253 BT s AN TR Ak BEOO <5 B4 e AR R B2 ol 19 5 22 93
Brés Ror g 6 Mk 7 P, 9 AN4E AR KA
RS5 HEERBEEROREST

Table 5 Range analysis of survival rate of cutting seedlings

Ab B g = K & Factors E%{DE}:
Treatment 0')
Survival
numbers A B C D ey
1 1 1 1 1 21.33
2 1 2 2 2 38. 67
3 1 3 3 3 42.67
4 2 1 2 3 51.33
5 2 2 3 1 54. 00
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gk ML FETE N B 25 25 5 (P <<0. 01) , T 9 N4 & B AR
Continued table BERAEEP>0.05, 9 MHAMRECH 0.3 -
g H% Factors BEH L5, HERAREP>0.05., 9 THAMBE R
Treatment N 5 . p | Suvil 1.9-14.5 e i 414 3.5.8.9 MK K, B &
- e PHUREIA . AE TR KR L 19 em;
7 3 1 3 9 41.33 WHRHAE 2, FHWEALN 6.1 cm; ZF Z M A fFLE
8 3 2 1 3 41.33 BEES MH-_HESHMAGESHE., RAF T4
9 3 2 1 46.00 MRFT A B AR ML A K RS 5. IR AR T 1. 24
K1 102.67 113.99 102.66 121.33 mm,'ﬁéﬂﬁ 4 (0.95 mm) \2ﬂﬁ 6 (1.03 mm) ‘éﬂ%
K2 145.33 134.00 136.00 120.00
K3 198,66 128,67 135,00 135.33 9 (1. 02 mm) Z ] 22 5 A .3 (P >0. 05) . {H A} . 3%
k1 34.22  38.00 34.22  40.44 KFHMAES HE 1,2,3 ZEIANELE D2 FHEK
k2 48.44  44.67 45.33  40.00 BENTFHAMAE . FHL X T 2T R A K
+ 1289 42894600451 K. ALA 5 RALE 9 RIEBIEBMA LS. Mas 1
R 14. 22 6. 67 11.78 5.11

SR AT B AT AR AR KR AL .

Optimal level A, B, Cy D,

Note: K1— K3 mean values of different traits under different levels of
treatment,and R means the range
ko6 HEHRERMAEESH

Table 6 Analysis of variance for root traits

PEARAE b T3 22K IR -5 Al A i ¥77 F {H P d
Trait indicators Sources of variance Sum of squares Degrees of freedom  Mean square F value P value
Root number Between groups 15. 956 8 1.995 1. 367 0.217
Within the group 183. 856 126 1. 459
Aggregate 199. 812 134
Root length Between groups 1 702. 248 8 212,781 5.207 0. 000
Within the group 5 149. 324 126 40. 868
Aggregate 6 851.572 134
Root thicknes Between groups 11. 028 8 1.379 4.592 0. 000
Within the group 37.824 126 0. 300
Aggregate 48. 852 134

®T AHEERERHSEFESNR

Table 7 Multiple variance analysis of root traits

R M (em) ARML (mm)
Ha Number of roots Root length (cm) Root thickness (mm)
Combinations FH bR T b 2 T FRiE 2
Average value Standard deviation Average value Standard deviation Average value Standard deviation
1 0.3 0.72 1.9" 3.90 0.24" 0.56
2 1.4 2.95 6.1" 7.14 0. 635P 0.77
3 1.4 0.74 12. 88 6. 56 0.57%" 0.29
4 0.9 0.35 8.3t 4.56 0. 9548¢ 0.47
5 1.2 0.56 10. 5% 4.67 1.24" 0.49
6 0.9 0.70 9, 28¢ 7.02 1. 0378 0.72
7 1.1 0.96 7.8% 6. 50 0. 69 0.53
8 0.9 0. 52 11.3%% 7.75 0.76" 0. 46
9 1.5 1.13 14.5" 8.04 1.024% 0.48

Note: the superscript letters of the mean values in the same column indicate extremely significant differences at the level of 0. 01 (P<Z0.01)
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2.2.2
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B A G AyB,CoD, . 4 AR X 4 BLFF 4
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Table 8 Range analysis of root traits

P AL 22 A e M 36 W AR R R a0 AR £

Bl B>A>D>C, B 52 m f2 5 A iy A
FRRFLR M, /N A Y A KA R AR S R K
HERERAEN AsB,CDy . 4 AN E X 4 ML AT 1

Fe ARORL S W) 5 K 1 2 A RO

M f5 /1N Y 2

YR

F R 700 e BE L 4 A TR 2 0 4 BT A RS HL AY S e
A>B>C>D MR A KW ERIEH AN AB,C,D, .

B Hibi P Factors 0 0 AR AL
Root traits Indicators A B C D Affect order Optimal combination

Root number K1 1. 06 0.76 0.71 1.00
K2 1. 00 1.17 1.26 1.15
K3 1.14 1.27 1.22 1.05

R 0.14 0.51 0.55 0.15 C>B>D>A A,B;C,D,
Root length K1 6.92 6.00 7.45 8.98
K2 9.34 9.32 9.66 7.71
K3 11.23 12.16 10. 38 10. 80

R 4.31 6.16 2.93 3.09 B>A>D>C A3 B;C3 Dy
Root thickness K1 3.11 3.11 3.22 2.57
K2 3.74 4.05 3. 46 3.60
K3 1.44 2.05 0.98 1.03

R 0. 60 0.25 0.20 0.07 A>B>C>D A,B,C,D,

Note: K1 — K3 mean values of different traits under different levels of treatment,and R means the range

2.3 FL4EMEBRITEESHERHOTIE
2.3.1 FARAKAHEMEMIFIEHE T HKRI e £
5 W

25 20 A ML A T BB 2R K 2R B
TEAMEE R 9 ME 10 iR, 9 4H 2%
KRR A B B0 A A M 25 5 (P <<0. 0D,
O MNHAM AR 1.1 -1.5. 44 7 B
KFE 15, M AE 4 WP R RS, 11,89 4
HAEN2ZEFMWEAREFEPP>0.05., 9 MHAKFY
KN 3.8-10.6 cm, HPHEG 7 WP EREK,
H10.6 cm, 544 4,5.6,8,9 B AfETE B 2% FH
RO FEEEMMRE T ZE SR

Table 9 Analysis of variance of leaf and branch traits

MR EKTHMASG., O MHANFHZEM AN
1.87-3.03 mm, 44 9 ZEH K 3. 03 mm, )
BERTHA 8 NG M4l A 3 BB/,
H1.87. 544G 1,8 M ALFATE R & 2 5 H R & /N
TFHAMAS . INAGHFHM BN 1.3-7.8,. 1
TR BEREZMRASE 9. N 7.8, 54K 7T ERER
BEMAHEREELZTHAM 7 AN A mAG 1R
B/, 1.3, 5408 2.4,5 MMEEREZESFMHME
W > FHAA A, Wik, A 9 2K 2 &
- B R B R A

RIS AR 5 28K U -7 A

iy B 77

Trait Sources of Sum of Degrees Mean F i P i
. . F value P value
indicators variance squares of freedom square
Number of branches Between groups 0.571 8 0.071 0.338 0.951
Within the group 53.914 255 0.211
Aggregate 54. 485 263
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ESE
Continued table
A b LR 3 5 Al 1 ¥yJ5 P P
~ Trait Sources of Sum of Degrees Mean F value P value
indicators variance squares of freedom square
Stem length Between groups 520. 287 8 65. 036 3. 804 0. 000
Within the group 4 359,371 255 17. 096
Aggregate 4 879. 658 263
Stem diameter Between groups 24,412 8 3.052 13.117 0. 000
Within the group 59. 323 255 0. 233
Aggregate 83.735 263
Petiole number Between groups 310. 822 8 38. 853 5.076 0. 000
Within the group 1 944. 205 254 7.654
Aggregate 2 255,027 262
F10 HEGSHEMHERNSEFESN
Table 10 Multiple variance analysis of branch and leaf traits
5% Z K (em) ZEH (mm) LR
s Number of branches Stem length (cm) Stem diameter (mm) Number of petioles
Combinations  T-Hfi P ol 2 T fE T ol 22 T fE T o 22 -3 {8 brf 2
Average Standard Average Standard Average Standard Average Standard
value deviation value deviation value deviation value deviation
1 1.2 0.41 3. 8" 2.93 2.20°" 0.45 1.3" 1.29
2 1.2 0.41 4.4" 2.46 2.37% 0.6 1.8 1.27
3 1.3 0.46 4.5% 3.16 1.87° 0.39 4.1% 3.01
4 1.1 0. 26 7.3 4.24 2.63" 0.39 3.4 2.23
5 1.2 0.41 8.6" 4.02 2.62" 0.42 2.9 1.55
6 1.3 0.46 7.0"F 4.01 2.67" 0.44 4.1%¢ 3.22
7 1.5 0.64 10.6* 9.54 2,34 0. 54 5. 7M® 3.47
8 1.3 0.49 7.3 4.56 2.08" 0.31 4.0 3. 46
9 1.2 0.41 10. 0% 4.53 3.03" 0.59 7.8" 4,57

Note: the superscript letters of the mean values in the same column indicate extremely significant differences at the level of 0. 01 (P<C0.01)
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FHE BE L 52 M fe /N R BT AL, B C>A>D>BL L
s om ) s dl A A WA, 0 AB CD,
AyB,C;Dy s A M EXZEKME N A>C>D>

R A 2R A e ML A W BT R R e 8 R £

B
W

B o5 32 5 007 A0 2 47 FEORL B L 52 i de /DN A S 3 R 2%
BLERAERKMEMEA SN ABCD, . 4 A~HEX
ZEHLFZ I S A D> C > B, 52 Wi e K Y J2 4 BUORL
JE, FLUR S A A A IR 0 R R R 0 A K IR R e
J R /NI R SRR, A ALB, LDy
PR FCRUL. 4 AN R A>B>C>D,

MR BB I AL E 8 AsByCDy .
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Table 11 Range analysis of branches and leaves traits

AN TS b7

% Factors

SR JIgt ) wRILAE

Branches and

leaves traits Indicators A B C D Influence order Optimal combination

Number of branches K1 1.22 1.25 1.27 1.20
K2 1. 18 1.24 1.16 1.31
K3 1.33 1.25 1.31 1.22

AyB,C,D,

R 0.15 0.01 0.16 0.11 C>A>D>B A,B,C,D,
Stem length K1 4.25 7.21 6.03 7.47
K2 7.62 6.76 7.26 7.34
K3 9.29 7.19 7.88 6. 35

R 5.04 0.45 1.85 1.12 A>C>D>B A4B,C,D,
Stem diameter K1 2.15 2.39 2.32 2.62
K2 2.64 2.36 2.68 2.46
K3 2.48 2.52 2.28 2.19

R 0.49 0.17 0.40 0.42 A>D>C>B A,B;C,Dy
Petiole number K1 2.40 3.49 3.13 4.00
K2 3.45 2.89 4.33 3.87
K3 5.84 5.31 4.22 3.82

R 3.44 2.42 1.20 0.18 A>B>C>D A,B,C,D,

Note: K1 — K3 mean values of different traits under different levels of treatment,and R means the range

3 it

ARHEFE R Lo (3 1E 28 B W T 47 4 M 3T 4
P T A AWML, 45 REW .9 ADULA BRI R
1 21.33% —54.00% , ML FE A MY
PV T FP 2 A A IR T R B 4 AR R
4 WLFF i B 2385 T e K ) 2 A RREOREL B L2 A
A AR R T R S N 3 B 2SR S ) /N R R AR K
PRNRE., 9 M AP A A 5 UH M E 10 - 14
mm, 407>, IBA,50 mg/L) MG R & & . o 54.00% ;
HWRRHE 4GHBHRE 10 - 14 mm. & . NAA,
300 mg/L) A ZH & 9 (i BHH B 15 — 20 mm, & £,
NAA,50 mg/L) , BUIE 2 43 hy 51. 33 % Fi1 46. 00 %%
B R et 20 e AL AR 2 5 4 R AT 47 1 AR
TR PR A I 1 4 FEOM A BB W R A B AR 1
Ko AR LLAN YD g e BT S By UG L T RE SR R R 4 B
Tl RS 2 0T TP oK A RO UG K i R A S
FEUR AL ML &K E A S S BUGHETA
MELLAE AR 49D 09 325 7K 3 M S AR K M B - A +-
FONGE H S AR Bk (Ficus hirta) S R34
B H WS & B ANV A R AT AR 5
A AR T 3 P A KRR 4300 IBA

SGJ 1 NAA, IBA F 22 £ i 40 Ml 531k . 53 2L LA )
R R 2 A SGT I AARK bR T BB S 4f R
FEAR B TE A A AN 38 BE AR E AN 8 AR AR 5 L 4y AE 4 41
Y0 53 b 2 R R PR AR AR s NAA E 2E/E R 2 A
PEANA 4y 25 5k T SR R A R
AT 45 WoR R A KRR O IBA B 4 B
FF-4 1 B 8 T AR K A SGI AT NAA
Aef 14 BTG 5, IR L IBA B 3E A 1 4 MR A B A Ak 2

NG MR A6 B AR PEAR K B .9 AN A 1 4 T
PIMRE R 0.3- 1.5, FHMRK A 1.9-14.5 cm, 78
A 0.24 — 1. 24 o, 47 FHORL 0366 o 26 R0 AR
K FIAR A A K Y 52 o 72 5 O T AR ) 2E R 5 R A2
FVRE Wy A= A I8 79 500 vk B2, 0 4 BEORLEE O 10 - 20
mm , 3 R 4 VD AT £ R A K R R 150 —
300 mg/L i NAA 5 IBA I, A4 F T 4 M T &8
SRERK . A B LB BA A TR R A K BB
NG MR A A 5 Gl M 10 — 14 mm, 411,
IBA,50 mg/L) FI4l & 9 (i BHL B 15 — 20 mm, !
+ . NAA.50 mg/L) . B~ 44 oA 4 A 0 1 700 vk
BE# A 50 mg/ L. H UL AT UL, Rl 4 A K R 5 o R X
R R FE AR K,

A W A 1 R MR AR R B 2 A EORLEE R
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10— 20 mm, 257 I8 + 58+, f 8 AR KR RN
50 — 150 mg/L % NAA = IBA B}, 7] 5 47 b 4 $F 4>
PRATA B AR 9 A K X T2 K R B BN
B w5 S A, ZEA ol b, 9 4
HAEHHA IGHHME 15— 20 mm, AL+ . NAA,50
mg/L) &AM [ 38 A0 A K de . KB R A A% 6f
A i i A K B RO 2R VR S TT B R PR R 5 R ) Al
KA EE SR, Mk ey A R T 4R
FRAE RO A, R A R () A B 0 A A
(Broussonetia papyrifera) 313 50 R W) 5 ) 4F 58
A5t AR Y EAR RO B SR B, AT A

B F -9 1 A= MR A i A AR K
4 it

25 LTRSS A AT B b LR AR A R
A4 SORBME 10 - 14 mm, 407, IBA.50 mg/
LM A 9CH M EE 15 - 20 mm, JE £+, NAA, 50
mg/ L) T A R T 4 M 475 0 AR 3R FRC i 9 2R 4 T 4
R T 470 BT 0 258 5 A ol Al A1 L T DA A 7 S R
L IR SE T TR TS R A A Rt A RO
910 = 14 mm, H 5T 400D AT P A= KR R RS
IBA A8 A A8 9 5009 B2 2 50 mg/ L B0 Fl T4 1R
FmE MK,

&% ik
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Study on Cutting Technology of Sophora japonica ‘Jinhuai’ of
Medicinal and Edible Plants

XIAO Nijie'” ,DENG Lili*, WEI Xiao®,SHI Yancai*" "

(1. College of Tourism &. Landscape Architecture, Guilin University of Technology, Guilin, Guangxi, 541006, China; 2. Guangxi
Institute of Botany,Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences,Guilin, Guangxi,541006,China)

Abstract:In order to improve the survival rate of Sophora japonica ‘Jinhuai’ cutting root and expand the
production channel of S. japonica ‘Jinhuai’ seedlings, healthy branches of S. japonica ‘Jinhuai’ were
selected as cutting materials. The orthogonal test design was used to explore the effects of 4 factors,inclu-
ding cutting diameter,substrate type,plant growth regulator type and plant growth regulator concentration,
on the cutting survival rate and cutting seedling traits of S. japonica ‘Jinhuai’,so as to provide scientific ba-
sis for the cutting seedling of S. japonica ‘Jinhuai’ industry. The results showed that the survival rate of 9
combinations was significantly different (P<C0. 01),and the survival rate of combination 5 was the highest,
which was 54. 00%. There were no significant differences in root number and branch number among the 9
combinations, but there were significant differences in root length,root diameter,stem length, stem diameter
and leal number among the 9 combinations (P<C0.01). Combination 5 and combination 9 were the best for
promoting root growth. The average stem length of combination 7 (10.6 ¢cm) was the longest, which was not
significantly different from that of combinations 4,5,6,8 and 9 but significantly longer than that of other
combinations. The stem diameter of combination 9 was 3. 03 mm ., which was significantly higher than that of
the other 8 combinations. The number of leaves was the highest in combination 9, which was 7. 8,which was
not significantly different from combination 7 but significantly higher than the other 6 combinations. The
comprehensive comparison showed that the cuttings with a diameter of 10 — 14 mm were soaked with 50 mg/
L Indole Butyric Acid (IBA) and cut into fine sand matrix to obtain better results, which was more conducive
to the growth of S. japonica cutting seedlings.

Key words: Sophora japonica ‘Jinhuai’;orthogonal test;cutting technology;breeding;survival rate
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