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WKW A G iSRG AL AT TR L AL RE ) . S5 R I L JR PR S722 il Sa BTN AL
HRREFAERE PHFERER 17.19%, FHFEEFRIED 2,4-D WE R 0.5 50 1 mg - LB, SRR AL, 1
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Tissue culture and plant regeneration using
mature seeds of two sudangrass strains

LI Jie-Qin, WANG Li-Hua, ZHAN Qiu-Wen, HU Neng-Bing, WANG Shi-Jian
( College of Agriculture, Anhui Science and Technology University, Fengyang 233100, China )

Abstract; In the study, mature seeds of sudangrass strains S722 and Sa as explants were used to study the factors af-
fecting callus induction, subculture and differentiation using different combinations of plant growth substances and MS
(Murashige and Skoog) media for basic media. Six treatment combinations, including three different levels of 2,4-D
and NAA, were used to induce callus from mature seeds of two sudangrass strains in callus induction process. The re-
sults showed that the percentage of callus induction was not significantly different between the two sudangrass
strains. And the average percentage of callus induction was 17.19% for the two sudangrass strains. The proper concen-
tration of 2, 4-D for callus induction was 0.5 or 1 mg - L in MS media. The percentage of callus induction did not
changed when NAA was added in basic media in callus induction process. The results showed that it was not helpful for

callus induction when NAA was added in MS basic media. Four treatment combinations including two different concen-
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trations of 2,4-D and 6-BA were used to subculture for induced callus. The best combination was treatment No. 1,
which included 1 mg + L' 2, 4-D and 0 mg - L' 6-BA. When 6-BA was added in MS basic media, callus became
brown and the growth of callus was also inhibited. These results indicated that 6-BA inhibited the growth of callus in
subculture process when 6-BA was added in MS basic media. To gain a better understanding about the effects of differ-
ent combinations of plant growth substances in callus differentiation, five treatment combinations including two
different 6-BA and NAA concentrations and three different concentrations of KT were used to differentiate for callus
when the callus had been subcultured. Treatment No. 1 was the best combination in the five treatment
combinations. And the differentiation rate of callus from mature seeds of S722 was 33.3% when 2 mg + L' 6-BA was
added in MS basic media. It was the highest differentiation rate when the concentration of 6-BA was added in
media. Callus from S722 mature seeds were more easily differentiated than the other sudangrass strain Sa. Summarily,
the best concentration of 2,4-D for callus induction and subculture was 1 mg + L' in basic media when mature sudan-
grass seeds were used for explants. 6-BA had inhibition effects for callus in subculture process. And the best concentra-
tion of 6-BA for callus differentiation was 2 mg + L' in basic media. The different sudangrass strains should use differ-

ent combinations of plant growth substances in tissue culture process. Therefore, plant regeneration rate would be im-

proved if the concentrations and combinations of plant growth substances were adjusted in media for tissue culture and

plant regeneration of sudangrass when different sudangrass strain’ s mature seeds were used as explants.

Key words: sudangrass, seeds, tissue culture, plant regeneration, plant growth substances

ST E (Sorghum sudanese) N RAF} 5 5 g —
AEAFARKE W, JE 7 AR YA 95, R AR e i
B, A AR o B IR ME R B N A,
FEFR R 43 bl X AR AT AR (SRR SCAE 2001 ) I3
FRE AT A R b X fie 3 50 B MO, %X
$ef 0 2 00 A oA T BE 70% DL b (B S 4,
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FEILNH AR C R B R A —Fh 2T B, M4
ZUREFR PR M R B R B SERlE, RUL, i i 7%
FEPR B AR AR 5 5 PR P T E  BE BCR 5 P R T
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A I R B 287K RS B RITARAE B35 T
P (B o4 2014 204 2012, X F 45
2013) , {H5 X LEAEY)AH L, 3 0 21 285 323K 45 &
SRANH ST B ) T A AR B DU T ME — 2 ( Gurel et al,
2009;Liu & Godwin, 2012) , 54, HEREFRHEALE
YR ) Fh J5 A A7 D 1 A E B N R ( Wk 4 O S
2014 ;5K THAEAE 2014 ) , H I3 FH L 20 2155 5% FAE Ak
A MR R GE R Bh/MIIAE (2005) BL R PE
FGh ZR 2098 (AR SME IR T SR | IR RS
THER R, S HESE (2006) LA PR R 185
HCAFRF- R AR BF 5% T AS TR A 40 A= 4 4 I i L
XAV TR R H R RS A AR, A
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HOR D5 A A, 5 E T 2R DL DUAS 8] B4 5 P o

AT SMEIAR , I AT AR AR AR SCHGE
AWFFE VLA PRI 4155 7 609 00 B 95 P A &R Sa A
S722 FfiF g SME AR SR AS R R A K o Y
LA M7 A AU T A LU S AR 14 BE
TFIBYFENE | A 75 B 5 KL DX 7 o M S g 3k PR 4 2
IS BERE RS AR,

1A S

1.1 MR 547

LL1 A4 ARy AR % 7 1 951
AR Sa 1 S722 W REAFI T,

1.1.2 A 245 NH, NO, KNO, . CaCl, - 2H, O,
MaSO, - 2H,0.KH, PO,  KI H,BO, MnSO, - H,0,
ZnS0, - TH, O Na, MoO, - 2H, 0, CuSO, - 5H, 0,
CoCl, - 6H, 0, FeSO, + 7H, O, EDTA-Na, - 2H, O,
HeCl, HZMR ERIRBNG R FhIR e B SR LS |
2,4-D 6-BA \NAA KT S8R0 #fr4li, B MS 35575
pH{E N 5.6~6.0, 30 ¢ - L' BilE5 g« L',

1.2 Fik

1.2.1 \ARIFE S Z Sa A= ST22 R AAF T 89 R H
A2 AR R Sa Fi 8722 R F 192
B, HE K R PPE 5~ 10 min, 763 TAEA T
L SR 70% W AS A TR 30 s (R ERER S ) 5 B0
K T 0.1% FH R AL 15 min, TCHE K Wk 4 ~5
W, KA B AP A KB /N = f i, A
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1/3 WK, FEIR G s LR 12 h 245
1.2.2 BASHIEE S F Sa A= S722 MR AT & 45 20
LeyiEs  BAACEE S R 8, B 2 kL
Pl AP IR R DT A W | BVERIEE 4 12k
2T AR I B A 2 . BEA G R
S MS HE SR, T A A 205 S Y A K Y
OB LR 1, B 2 JEUE S i S 4 A
GYENL, BEIREIRE N 25 °C R 10 h - 7,08
FEERIE 1 500 Ix, BBHE 14 h - d”',

WA TR = HAAALUR S ME IR B
AR AME AL x 100%

x1 FAERGHLAFSHEYERYRLAEAS
Table 1

substances used in callus induction of sudangrass

Treatment combinations of different plant growth

LS 2,4-D NAA
Treatment (mg- L") (mg- L")
1 0.5 0.0
2 1.0 0.0
3 2 0.0
4 0.5 0.2
5 1.0 0.2
6 2.0 0.2

1.2.3 mARIEE & & Sa Av S722 R A F 5 369
WA MR RIES LR 2 BJE , S A i A kAT
AREE TR, ARARER SR LA B SR I MS K R 3t
WAL Y A K Y B AR B2 & LR
2, A RN 8 ., ARG IR 2 AR T4 R S
I, B TR AR A 20 S 0 AR TR

®2 HARRGEASGRIEFRNENERKYRLEAS
Table 2 Treatment combinations of different plant growth

substances used in callus subculture of sudangrass

Qb P 2,4-D 6-BA
Treatment (mg- L") (mg- L")
1 1.0 0.0
2 1.0 0.5

1.2.4 \AFIE S & Sa Ao S722 A T 5 549
AR RS 3 JE G, X4k R %
A H AT AR 57, B R B PR 5 4
500, FEREEEIRIL N MS Bi Rk FHF ok 3R A
YK AL B G LR 3, FEFRIREE N 25 C ot

14 h - d JERESREE 1 500 Ix, 2BHE 10 h - 7',
I3 = B AL x 100%
1.2.5 MA ST E S & Sa F= S722 540 W w9 45 £,
MAETE R E] 10 em A4 B R H AL R BN E 57 5k
H R/ NS FR AR J2BR% ) | IR I AT 5 ) B 57
+o SE R AR TR S A A BE SR AR TR IR RS A A
SRR FRF TP 1 RS R = AME SR 1A,
BARBIKH IS s %
IR = BUEEY EETEL x 100%

x3 BARRGAASUEFHNEVERYELEAS
Table 3 Treatment combinations of different plant growth

substances used in callus differentiation of sudangrass

pOBL] 6-BA NAA KT
Treatment (mg -+ L") (mg+ L") (mg+ L")

1 2.0 0.0 0.0

2 2.0 0.5 0.0

3 0.0 0.0 2.0

4 0.0 0.5 2.0

5 0.0 0.5 1.0

1.3 \ESEIT 500
ARGt 50 W1 Excel Fl DPS 4752 1%,

2 HBREAMN

2.1 ANFHAEREZR Sa 1 8722 Bz F FRIG AR
BELBDH

MEAR FORF XA 5 PHE i R SR 1Y
RO LUE SRR, YR 17.19% ; 1 ¥ 1 28
w4k 33.33% (2 4) . XA RIBE R
P 2 B FVRRIE A AR AR, #1002 1 el s B | i
JER, AN FLIU Btk (18 1)

6 AL FE 2 [H] A1 5 4L U8 R 25 SRR, Fe/
(KL ER 6, SF-14 0 4.69% , T e R AL B 473
9 21.88% ., Geitsrtrai R X 6 AL H A
HLVE MR Z ) 22 5 1 3 (HAT 5 b B2 8] 2 5
ANERZFE, XU 2,4-D Fll NAA (ZEZTR) # M
KWL, I P+ 5 A AL U8 R BRI I
LA F455F A NAA ANEASBERR 25 5P 5
AR REOE TR R R B IR 25 5 %
FEAK, DR, 2,4-D XI5 PR 5 S 7 @ 4L 48U
BCREMIEER , A SR R B h AR 2,4-D
WeRER 058 1 mg - L',
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Fig. 1

K4 TWNLHHAEREZR SaflS722 AWM FFSAGER
Table 4 Results of induced callus from mature

seeds in sudangrass Sa and S722

i ZH 20
el LI L%
AP SR z AR Browning
. Percentage
Treatment Strain £ call Callus growth rate
o1 callus status (%)

induction (%)

1 s722 18.75a HEE B 37.50

White, translucent,
loose and soft

FEEEN BABE  0.00
White, translucent,
loose and soft

HAAREY B 50.00
White, translucent,
loose and soft

H @AY AR 50.00
White, translucent,
loose and soft

HAOEEY G EER  37.50
White, translucent,
loose and soft

H OBV SR 25.00
White, translucent,
loose and soft

FEEEN] BA AR 25.00
White, translucent,
loose and soft

F BN AR 25.00
White, translucent,
loose and soft

HEFEN FARREK  12.50
White, translucent,
loose and soft

HEREY SR 37.50
White, translucent,
loose and soft

H AN AR 37.50
White, translucent,
loose and soft

FAOEEY BRER  62.50
White, translucent,
loose and soft

T RARVNEFRERRTE 0.05 KF ER3¥E, TR,

Note; Different small letters mean significant differences at 0.05 level. The same

Sa 21.88a

2 S722

15.63a

Sa 25.00a

3 S722 6.25a

Sa 25.00a

4 S722

31.25a

Sa 12.50a

5 S722

25.00a

Sa 15.63a

6 S722 3.13b

Sa 6.25b

below.

3o, B2 OB AN I3 PR AR Y i 4
UL RN, AN 7573 55 dh 2 AR 1 1

A. Sa; B. S722, F[dl,

Callus induced from mature seeds of Sa and S722  A. Sa; B. S722. The same below.

BRRERARE,
22 WAHAESMEZE Sa #8722 HAM FF S A
A RBRIEFRILL ST

R T EAE A A O A A AL SR ARG B ) 5
Wi, BEAE 2 FORTRI R 1Y 6-BA 15 2,4-D 44 %At
HAHATARACIG T, 45K, A3 2(2,4-D 1.0
mg + L'+6-BA 0.5 mg - L") FIRURIR 22, @il 4t
AR AR w6, A KRS (K 2:A), M,
AEHE1(2,4-D 1.0 mg - L) AU, @440
TREE FTHb B b, Y FHBC R (B 2. B) . XUl WIFE
HFE R FREETP RN 6-BA | XF A5 4H 4L Ak KA i/
M ssEumha s ik,
23 WAHAESRE Sa #1 S722 HAM FF S
AR UEFERNILE S

WS AARFEYE K Y A B 25 1ok E X
5 A Ab BES R A AL L SUr A L (HAS TR b B 2
G IEERCRA B, WAyt a] EoRAE
PRk BN ZEIE B — R 4~9 d, X 5 b FRSr b
RORA R 28 5, Hoh LG AL 3 Be (X A~ J5 P F
TR . 3Ah AR 5 ANk U b
B 5 ORRERAE S722 AR, LT 4 b IERRE S
fii S722 AR, X ULWIARXS T IR FF R R Sa ok
F,S722 WG s AR . Rt X5 T A [ i 95 F
O R HAMEEUR A —S, an S722 AbEE 1 R
1,18 33.3%, LREEK, ARIIRPFRL 5 R AAEY)
AR RS ROk B RN, an SR T A B A
() AR W9 3 o XA [R) 09 95 P33 R A
YR ok BE A TR
2.4 WAFHFE Sa 71 8722 MmEAFEEKNBERIH

AT 1A A X AR R AT R T A
Ak, AiREW] S722 MR AR BTG ik 65%, Sa 1)
B RIIR 75% . X U PH FRAEAR AR RE RS , 1T HLX
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Kl 2 J3heah R Sa OISR CIEIRIGTH AL 403 1; B, Ab3T 2,

Fig. 2 Callus subculture of Sa in different treatments  A. Treatment No. 1; B. Treatment No. 2.

Bl 3 GRFFRLEN R Sa Rl S722 ML AL
Fig. 3 Regenerated plants of Sa and S722

RS5 WAFHAERZR SaflS722 M FFESNAGHAKKRERER

Table 5 Results of induced callus subculture from mature seeds of Sa and S722

s ae  EGSEE R BRI (BRI T
Treatment Strain Callus color Callus color Callus growth status
( Before inoculation ) (Post inoculation ) 8
1 S722 1 235 1 RE AHLMHCR  H AT, KB
White and translucent Light yellow Irregular and soft, fast growth
S ik I, AR, ST K el
White and translucent Light yellow Trregular and soft, fast growth
2 S722 H a5 ] WA, LRSS
White and translucent Tan Slow growth
Sa 1 i ] HAE ARG
White and translucent Tan Slow growth
PR D3P B i 2R A AR A B SR8 LU IR RN —FPAEY) . BT, X TR R 2
FRFR SR A /b | BTk B 0 SN A A Bl
3 W FIARE, Bh/MISE (2005 ) A FTIR L85 4 BEEAT

BT 1B %N 80% ~90% , 5 SR m ., For
TPFR Ny R B FAKE Y, M SR AN H25 (2006) FIFHIRFFEL 185 (4 AR 1T A1
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Table 6 Results of induced callus differentiation subculture from mature seeds of Sa and S722

WBER ] e
b3 TES Days for green E—ﬁ/}.&ﬁﬂﬂ
_ . Days for buds
Treatment Strain points (d)

(d)

A Kok

Callus growth status

WALV A5
Differentiation percentage of callus

(%)

1 5722 15 24

i OB AR L € AR 33.3a

White loose turned into brown loose

Sa i1 B AR L o B A

White loose turned into brown loose

2 5722 15 25

w1 OB AL 3R 38 0 AR 14.3b

White loose turned into brown loose

Sa 1 OB A 0

White loose turned into brown loose

3 5722 11 16

1 B AL 3 0 AR 25.0b

White loose turned into tan loose

Sa 7 11

1 OBRAA AL 3 0 AR 20.0b

White loose turned into tan loose

4 5722 8 12

A1 T BN e A B4 (0 AR 20.0b

White loose turned into tan loose

Sa 1 OB L R A

White loose turned into dark brown loose

5 5722

1 H BB 218 1

White loose turned into dark brown loose

Sa 11 15

w1 BN A B4 (0 R AIR 20.0 b

White loose turned into tan loose

BEIBFREE N 26.6%, TEAPIE T, Jh IR
S722 7E2,4-D ¥ M 0.5 mg - L'l NAA Jy 0.2
mg - LY MS #5355 15 S 30 31.25%, 1 Sa 7F
2,4-DIREHR 1 mg - L' MS #5353 LGB SR N
25%, M _LIRATLLE H 23k M R 915 5
15 T BUAFR - (R BAT B 5 ZE A T4
BULFRREANZ ZE T BRI A 5 . ASBIFZE T, LT
TAFREAL, KRB E R R R, ik,
s R Al A B 2 15 5 2R T T i — 2P B

IR &S B — R, R LG R
o Gk 8 A R o A
JEEBTFECRAIET . B AAE(2011) ISR,
TPER Ve PVP Fl AgNO, $4 fEA [A] 72 B il s A1 46
LR, Wu et al (2014) X @ 2 pFoE 201, P77 &
BRI R AR LA L BB, TEARTF T,
FEARAR IS IR ARG 35 05, AS [R] () 4 A K ) oAb
P Sl A S B AL, BN, TR I Tl
Jn6-BA 233 BTN PR A g Ak, Rt 7E X
SR A AT AL U SR S Y AR AR K
KV RTEL G — P EERE,

1o SR B AL LU SR 5T W, AN [R]85 S A )
i TR GRS, Bl 5 Tx430 5t LA 5
W (RFTEE, 2011; Liu et al, 2014; Zhao et al,

2000) , AHFIEH, IR STE S722 Fil Sa A5 SR
SRR (HAE R A 5T nl ) B AR
255, 8722 A 5y oAb U . X UEH, AN TR Y
RZEAEHLIE R LARKMZER, FHib, EHE
B G HAT AR ) RETE 25 5 AR P AE AL bR . AR
FFEINZERA S722 L Sa & A AT LI 3%
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