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Abstract: Stylosanthes guianensis is regarded as one of the newest green leguminous forage in tropical and subtropical regions
of China. It is a species of stylosanthes (Stylosanthes spp.), which has good traits including high dry matter yield, cold tolerance,
anthracnose resistance and late maturity. But there were few reports on optimal media recipes for tissue culture in Stylosanthes
guianensis. To investigate the main factors affecting tissue culture, callus was induced with a cultivar Reyan 10 (Stylosanthes
guianensis cv.), surviving callus was cultured on different media after 2 weeks, then, the buds with 2-3 cm in length were regen-
erated on root induction medium after 3 weeks, finally they were transplanted into soil as the roots had formed after 2-3 weeks.
Meanwhile the main medium components affecting the tissue culture were determined with orthogonal design, and mathematical
model between the medium components and traits was established. The results was showed that there was a real regression rela-
tion between regulated factors and rate of callus induction, coefficient of bud differentiation, rate of root induction, with the
equations of Y = 86.90+3.34X,+1.36X5+2.86X,X;, Y=7.70+1.52X,, and Y=299.30 +6.39X,+4.32X,X,, respectively. For callus in-
duction, NAA was the most efficient factor, interaction between NAA and sucrose was the second factor, and sucrose was the last
one. Also, the important factors were KT for bud induction as well as NAA and NAA/IAA for root induction.
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Table 1 Three factors and two levels of orthogonal design

hb¥g B # Factor
Treatment X: (NAA, mg L™ X» (KT, mg L™} X; (sucrose, % )
Zy; AHHLES Callus-inducing 1.5 5.0 4.0
zy 0.5 3.0 2.0
Zy 2414 Buds differentiation 0.1 3.0 4.0
zy; 0.0 1.0 2.0
X1 JAA, mg LY X, (NAA, mg LY X3 (KT, mg LY
Z; 4 1 Roots-regenerating 1.5 1.5 0.3
zZy 0.5 0.5 0.1

132 #HF#gAsmg —REFEXHBITESR
BAEFER 2 NKFE, —KEEKTER:

Ya=BO+iBanj+zBinaj+§a

Jj=1 i<j

HEERK ¢ ERBEARN ¢ = [(bo - yo) X (dfy +
dfp)"21 1 [( 885 +SSo)""? x (1/N+1/mg)"""]
14 Zit8¥

A A LA S R =T B & h L S R B Fh A
MRS x 100%

R =AM EFR MR AR

A=A AR FRAER R TR x 100%

2 HERE5HM

21 BIAEFEARE

MR BT ESTE IR R HGE 2), A58
SABEEFSRMARESE ML RBAEREZ 6
BT 5 R ¥Y=86.90+3.34X,-0.33X,+1.36 X;+0.94X,
X,+2.86X; X5 + 2.47X,X5. Y =7.70+0.35X,+1.52X,-0.23X;
-0.09X,X,-0.01X,X5-0.01X,X; Fl ¥=299.30 + 6.39X+
0.69X,~0.61X; +4.32X,X,-0.57X,X5+0.99X,X;3 ..
22 ERATEMNBEERE
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Table 2 Treatments combination and results in orthogonal design

Y Y Y

Trfbmfem X X = X XX Xk XX (A %) (B) (€ %)

1 1 1 1 1 1 1 1 97.58 9.78 311.26

2 1 1 1 -1 1 -1 -1 84.21 9.43 309.11

3 1 1 -1 1 -1 1 —1 91.44 6.11 296.72

4 1 1 -1 -1 -1 -1 1 87.92 7.38 303.59

5 1 -1 1 1 -1 -1 1 83.34 8.44 288.44

6 1 -1 1 -1 -1 1 -1 81.37 9.73 289.08

7 1 -1 -1 1 1 -1 -1 80.90 6.06 296.27

8 1 -1 -1 -1 1 1 1 88.86 5.66 295.78

9 1 0 0 0 0 0 0 86.48 7.84 297.56

10 1 0 0 0 0 0 0 85.17 5.71 299.99

11 1 0 0 0 0 0 0 88.65 8.56 301.56

a; 11 8 8 8 8 8 8 3 ¥=955.92 Y Y=84.7 Y Y=3289.36

B; A 955.90 26.68 -2.62 10.90 7.48 22.88 19.78 SS «=232.27

b, 86.90 334 033 1.36 0.94 2.86 2.47 SS §=226.02

u; 88.90 0.86 14.85 6.99 65.43 8.90 SS x=6.25

B; B 84.70 281 1217 -181  -073  —003  -0.07 55 4=26.19

bj 7.70 0.35 1.52 -0.23 -0.09 -0.01 -0.01 SS 1=19.98

W 099 1851 0.41 0.07 0.00 0.00 SS w=6.21

B; C 3289.30 51.11 5.53 —4.87 34.59 -4.57 7.80 SS 4=516.14

bj 299.03 6.39 0.69 -0.61 4.32 -0.57 0.99 SS m=493.27

uj 326.53 3.82 2.96 149.56 2.61 7.78 SS x=22.87

4=3X/, B=YXY, b= B/a;, u=B;’/ a;
A, BRI CARIRFRBME, FoHRBMERSE,

A, B, and C represent callus-inducing rate, buds differentiation coefficient and roots-regenerating rate respectively.

£3 AAFEHEEMERE

Table 3 Significance test of regression equation

A B Y| Variation origin df S MS F Fo.0s Foo
A X, 1 88.98 88.98 57.04" 6.60 16.26
X, 1 0.86 0.86 0.55 6.60 16.26
X; 1 14.85 14.85 9.52" 6.60 16.26
X1 Xs 1 6.99 6.99 4.48 6.60 16.26
X1X; 1 65.43 65.43 41.94"* 6.60 16.26
XoXs 1 8.90 8.90 7.71° 6.60 16.26
[l J3 Regression 6 226.02 37.67
|4 Remnant 4 6.25 1.56
H 7 57 Total variation 10 232.27
B X 1 0.99 0.99 0.64 6.60 16.26
X, 1 18.51 18.51 11.95" 6.60 16.26
X; 1 0.41 0.41 0.26 6.60 16.26
X1 X, 1. 0.07 0.07 0.04 6.60 16.26
X1 X3 1 0.00 0.00 0.00 6.60 16.26
XoX; 1 0.00 0.00 0.00 6.60 16.26
[E] )3 Regression 6 19.98 3.33
¥ 4> Remnant 4 6.21 1.55
BB R Total variation 10 26.19
c X 1 326.53 326.53 57.09" 6.60 16.26
X, 1 3.82 3.82 0.67 6.60 16.26
X3 1 2.96 2.96 0.52 6.60 16.26
X1 Xa 1 149.56 149.56 26.15" 6.60 16.26
X1 X3 1 2.61 2.61 0.47 6.60 16.26
X.X3 1 7.78 7.78 1.36 6.60 16.26
[l 3 Regression 6 493.27 82.21
4> Remnant 4 22.87 572
H.78 B Total variation 10 516.14

" RFE F>Fos, " RFE F>Foois A, BRI CArBIERIBGE. FLRRAERE,

“and " mean significant difference at 0.05 and at 0.01 probability levels respectively. A, B, and C represent callus-inducing rate, buds differen-
tiation coefficient and roots-regenerating rate respectively.
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ZEIMEAER B EKE, @ KT fl NAA 5 KT ZEHE
EYAREE, EFMMABRMEIEFES, RE KT X8
K, MEMHFERIAEE, HERRPEIEY
B, IATAAFIAA 5 NAA 2 H) B EAERR 8 ZKFE,
HtEFRAYARE BB F MR EREHA
FIRT, #HTE R EFEERI N,

£ 4FY, AGHAESER S NAA A A8
HEAREN,, SHMAETFHEIEEEZEKFE, FHitd
BHAFEFHEIIEHBEAREMAS ¥ = 86.90+3.34X,+
1.36X3+2.86X,X5; LR BS KT stk B &, EFEH
R EIEIFBAIEAS ¥ = 7.70+1.52X,; ABRRY
TAA FITAAxXNAA ik B3, B AR ENEH Rk
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Table 4 The second significance test of regressive equation

AR S PR Variation origin df SS MS F Fo.os Fo01
A X, 1 88.98 88.98 37.86" 5.99 13.74
X3 1 14.85 14.85 6.32" 5.99 13.74
X1X; 1 65.43 65.43 27.84™ 5.99 13.74
XX 1 8.90 8.90 3.79 5.99 13.74
[& I Regression 4 218.17 54.54
#| 4 Remnant 6 14.10 2.35
HE R Total variation 10 23227
B X, 1 18.51 18.51 21.78™ 5.12 10.56
[E 7 Regression 1 18.51 18.51
4 Remnant 9 7.68 0.85
.78 R Total variation 10 26.19
c X, 1 326.53 326.53 54.42" 5.32 11.26
XX, 1 149.56 149.56 29917 5.32 11.26
[l ] Regression 2 476.10 238.05
# 4 Remnant 8 40.04 5.00
JE&F B Total variation 10 516.14

RE FoFoos;  R&E F>Fooe A, BRI CHRRRERE. FHLRERMERE,

*and ** mean significant difference at 0.05 and at 0.01 probability levels respectively. A, B, and C represent callus-inducing rate, buds differen-

tiation coefficient and roots-regenerating rate respectively.

M Y =299.30 +6.39X,+4.32X, X,
23 EAABRHBERE
FREEXFREE, REH—KEEFBRERES L
SRERBERNABET, ETHPIRARAEE KR, 5
RSO KRE BT, AE#—SMEE RS
B, SGA4ESRTKIEREREMRE
SSo:i(Yo;—fo)2=6.18
j=1
tosmanes =[(Bo— Yo) X (dfy + df)V [(SSg +SS0)'"* x
(I/N+1/mg)'"™
=[(86.90-86.77) x (6+2)"21/[(14.1+6.18)'"%
x (1/11+1/2)1%] =0.11

Fo e R BT R FERRR MRZEF 7 f:

3
§So=) (Yo, - Yol =44
j=1
typusn =L(bo — yo) X (dfg+ a1 ( SSx +8Sp)1?
X (1/N+1/mg)'"?]
=[(7.70-7.37) x (9+2)2V[(7.68+4.4)"* x (1/11+1/2)"
=0.41
HEARRF K B E AR AR 2 TR

3 —_—
5So=Y" (Yo;-Yo)’ =8.12

j=1

tomy =[(Bo = Y0) x (dfy + dfp)'"*] / [( 55y +5S)" x
(I/N+1/mg)'"]
=[(299.3 - 298.7) x (8+2)'"*] / [(40.04+8.12)'"* x
(1/11+1/2)'"*] =0.36
LB typammen <1, 00972.2010 tyuuzw <Is, 0.05)
=2.306. fxmx <10 005=2.228, FHAFIPRNL by T 5 FK
FEERBRITMBEENERYFZHMEEEER, It
VLB BT F R 7R T KO A B8, IR
LA FF SR AE 18113 X 38 PO SR 6 AT T AR o
24 FABMAZEHRITEAR
REE 4 PRBX T FMEBKFEE RBASR
A TR E M IRE T H M, FRRAEERE
WE:
S emasmer = (SS o/ df ) = (14.1/6)2=2.35 2 =1.53
S wawzm = (SS w/ df ) = (7.68/9)12=0.85 12 =0.92
S emx = (SS s/ df w)"? = (40.04/8)'2=5.00 2 =2.24
R %EE 95% WEFERMITHIR, WHRFEM

Y nummimaa=y+o05XS=86.90+3.34X,+1.36X3+2.86 X, X5+0.17
Y #auru=ytt osxS=7.70+1.52X,+0.40

Y sma=y+05x5=299.30 +6.39X,+4.32X,X,+0.81
AR GEAEFEFERS R 1.0 mg LT3
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ZH. 40 mg L™ HEhEF 3% B FoIERER)
2 0.05mg L7 28Z 8. 2.0 mg L™ BB E M 3%EHE,; &
REFEERSTH L0mg L EZM, 1.0 mg L' MBHEM
29%FERE . EILKE X . X, F X, RS2SR 0.5, LA
B AR E R HRESE Y=89.97 £ 0.17)%, 3
SHCFREL Y=8.46 £ 0.40, MR ¥=(303.58 + 0.81)%. TEHE
FEET SARXBFMFHENHERLT, EBRAGEHR
B EIE 89.8%~90.14% . AL R KK 8.06~8.86. AR
ZRTE 302.97%~304.39% AT SR K 95%.
3 ihit
EART R EREGE T WA, LUIESC PR,
MHEANHRRNH#TEE, EXNEERLE T EHRE
BT, A—EMEANERRFEGHEBZHAE, 7
LASE A B R0 SRS R AL R B [ A 5 B A SRR H IR
FHELRB R ik BAHRE, MAXHFLAET
LA R B3 7 BR R AT TR, S 0 3t 0 3o A A B A U
FHAANSHYDMEORER L, BEAETELSRKE
BT S, SGEEEEERALs B,
MAERRBRBRI, @ THERTSa4A
HFEFE T RERAREZ RREIE R, A
LiASFHEEFREFH NAA, NAA x R EEFIBEREA
Xy FAHMEABASHBEE R MAERRATE 1AA
A%, MHES IAA H NAA ZRB EAER K.
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