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Abstract

In this experiment, the stem tips of Longshu 21 were used as experimental materials, which were
not affected by the environment and region. Through plant tissue culture, the induction rate and
germination rate of callus were counted, and the optimal hormone types and concentration of
callus induction and differentiation regeneration seedlings were explored, which provided refer-
ence data for the establishment of the callus regeneration system of proso millet stem tips in the
future. Among hormones 2,4-D, NAA and ZT, 2,4-D was the most suitable hormone for callus in-
duction from the shoot tip of Longshu21, and the most suitable concentration of 2,4-D was 3 mg/L;
NAA and ZT were not suitable for callus induction. Among hormones KT, 6BA and TDZ, KT was the
most suitable hormone for regeneration of shoot tip callus of Longshu 21, and the most suitable
concentration of KT was 4 mg/L; followed by 2,4-D+TDZ, there were occasional budding pheno-
mena; 2,4-D+6BA did not induce seedling emergence, which was the most inappropriate. Among
hormones KT, 6-BA and TDZ, the most suitable hormone for regeneration of shoot-tip callus was
2,4-D+TDZ, and the most suitable concentration of TDZ was 1 mg/L.
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1. 5|

Z1(Panicum miliaceum L.)EJRTHE, J& “Le” 2, RWEEEIRIED[L], Bl sk
A, FREXERTZ, JUHAREREL, WS, R M. R AR R O B
FPAR B E R E Z PR RORAEY, (HA LSRR B R B EE R AEATS AR A7 AE[2] [3] [4]

BEEZR T OO MR R H a1, S8 B ATAME 2R I s M st R, st i% | MR AL T4t
BRBrE, MARBAZI D TEMEE, B 7B RN . TSR TR MACH 5T, KR
SRR HRCR, ERRE RN R TR AR RRRER T EMACRNEE D, HPlEEAR
FIR R AL R AR R A R 7y, It AR EESIR TR AR R BT, RERTHR
BT3B T LA D (R EFE R FAL 15 % 73R, FRARARHEYI AT M4 %0, 15 H 3 2,4-D
X HEEVE[S]; BRI T A FAMEAT U IR0, AT DL F 2R AL 35 (6] X545 1 ]
THENE IR EIA R EENE[7]; ISR A Z2RAEAME R, XA R ST R, IFE
BIAEEIRCRB] [9] [10]. HAT, fERTHAERAME L, MEREORIZINERZ — HTARER
PR SR E A BCIE A B, R WS 22 1 O AR R AR SR IE [11] -

HZR T ZRAEIMEAR I — MR K IIE s R A I ET . MBI [12], A TR I8 A A< 1 X 3
BrgR T i ZR 21 Juseimt kel PR ZERAE S R T @0 A L 0 A B AR W I B SR A HEAT WP R
7, FEMEM G RGARE SR KEFRE, RBHEEBERMEMKE, NS RRTEREHARN
HARRNESRMS B, )RR S K TR IR FTHT T 26
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2. HRIFNTTIE
2.1 #H8

ABFUCR A IZR TR AR EZR 21, DA X AL 4 2 1018 & &8 DORSE FBUE ol Hafi4igd
753 AT AORL i BT AR MR B SR

22. Fik

2.2.1. FFREERIEM

S 75%IF) ZBEIE B AT 2 IR(EFR IS TRIANKR 30's), B ANV A D+ M 2% B 8l . AR5, KR
RULAE 0.1% Tk H 5 min, BRIEIANBTRE 58, 7RISR BAIR], TR GO M1 FI B N BE AT 7850 H B
wJa, KRR ABKBER 3 IR, BWEERKRFAKR, KETH[13]. TEHTERMN, HSEFHM &
MS BrFR B PR RS HEA . B ES S, KGR O 5 %, NS IR A R 5 9% .

2.2.2. IMEKRIIRE

HMEAR IR EAE AT 220K B L om ZE AR, 7R3 TAE G RdkTHE, A H 300 E KR m
JEAC PR AT — i, FRR TR 2R PO SUNBL, TRNNEM . RTRIE GRS, fRRT). B
AL AN W, R I FE 2 S T SR, RS, Bk 2R

223 ZERIEESRGARANES

AL BN 1OV B S A HOP R BUMIAE, AN A AR T RAE S P IR, B RR A
KL BREIA AFE, KBS D 2% NaClO =it 25 min, HAWDERMFE. KEE)q, M8/
ZRMNEERR P REANTIIEAR L, WEZARKD R BB IR I L, Jbes 1 sk AR IF IO,
FRAARIR, PR LK, KN UIRSZEARRE, 4648 2 AR 2154143 [14]

2.2.4. BHERAYSE

MNERTESROER, ERENZEEHURANEHHS, AT HEMME. HREI D R R ML
KEARH], e S EARTT B4, WMk BARRC L [14] [15]. fELREFMT,
B2 T A AR e B % AR AR R 5 B KB 7 A8 3 1E AR K R 0 R e ke s,
R RN, SRR 1~2 B R AR AARERMAE, By bys gy, SMERRIR I S o Tk b
BNSCIEE TR AT R 9%, 20 20 RIGHHATIER, JFgiit o egoi[14] [15].

2.25. FRAMEMAERKRE

FS A HLUE S E 2,4-D. NAA & ZT; @483t i R B ik % B5 3= R 8 n 2,4-D
W 3.0mg/L, TDZ. KT 1 6-BA # & 23 Ml M 3.25 mg/L LL 0.25 mg/L Jy 1 MR ZE 7.5 mg/L; LRI
RIRIZ I HE: B IR Mh PR N 2,4-D K% 3.0 mg/L, TDZ. KT 1 6-BA #5235 M 0.25 mg/L LA 0.25 mg/L
N LANEREE S 2.75 mg/L [14] [15] [16].

2.2.6. BEGIHS9H

FSEXN R MRS 21 AT H S, WE EEAFRERE FREGALSE SR KMUE, BiE%
T R [15] [16]:

WA LIE TR (%) = S H @A R F LI A x 100%

ER (%) = PRSI @A AU S LA L x 100%

MR E (%) = P2 AR B SRR B U A A Z 8 < 100%
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3. RS54
3.1 RFERHERGEHE

LG FER, HTRTFERMHEFEZCRE D RAEHEA, A RREE T NERH SR FIEHZRM
FIBFHIER T 56 75%0 ZBHEDE 2 R(ERRESTEIANE 30s), 4R /5 2% NaClO 1236 15 min, &/ E
K GF I ZEARKIEDE 3 IR, PekikAk NaClO, K 5e/k. (HAESRIGHEREH, WA, JLmn
WG KA, X928 (K — S e k™ i, #LL 5 208t 1 ANEREE, XHEFERE A 10 min £ 30
min BB RCR TR . RIEZR 21 Z2RIE R EA 25 min i, A G4, HERCRRONIEME, &
A K B R Af
3.2. FRIFHEFREBENFSAGELNT D

AWFIE I E 2, 4-D. NAA L ZT, WMEKRELL 0.5 mg/l v 1 MBEEEA 1 mg/L 2 4 mg/L (% 1),
FEANRI M B BE R 5 775 B R 722, B NIRERR IR 3~5 4, Hidr 2 UG, K atnde s
7, WP M B AKIRTES, EERK 3 K, Guitah RAOMIESLL 1 HEmf I . KA 2,4-D 2 3.0 mg/L,
AL T 2 B = (40%) ,  FAR R TN RR B RO S A BEAR (] 1)

(a) TDZ 2.0 mg/L (b) 1.0 mg/L 2,4-D (c) 2.0 mg/L 2,4-D (d) 2,4-D 3.0 mg/L

Figure 1. Effects of 2,4-D and TDZ on callus induction
1.2,4-D\ TDZ M5 IESHFN

Table 1. Callus induction rate of different concentrations of 2,4-D

% 1. FEBRE 24D WAGHSE

2,4-D ¥R (mg/L) i E gt BR 2R P KB ISR
1.0 BYOIR,  FTHIAAHL 1, <0.5cm 5% 5% %
15 BYUR, BB L F1, <0.5cm 10% 0% %
2.0 YR, Bt AR W3, 0.5~1.0cm 20% 10% A
2.5 WEYOR, o 5% ¥, 0.5~1.0cm 25% 0% /b
3.0 TEERDRLIR 5T % %3, 0.5~1.0cm 40% 0% />
3.5 TERIRLIR, BT fW#%, 0.5~1.0cm 25% 0% b
4.0 TERURLAR, BT fhitg, 0.4~1.0 cm 15% 5% LIE7

3.3. NEMEEREBRNDHFSIFRIRM

MEZBERFLET, MREEIE R E 2R TEHEE T, BEAFAMESHEENEKRAB L,
2,4-D+KT, 2,4-D+TDZ, 2,4-D+6BA W BEIRERLEL(ER 2), BERWKELLL 0.5 mg/L N 1 MELEM 3.5 mg/L
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£ 7.5mg/L, FEEE 5 M, EE 3K, KR 21 S @GR TS, BEFE 25°C, 8 h; JhE3% 28°C,
16 h, KBS 2,4-D+6BA X 8% 21 SRAGHESMUHISCRAHE, HEAEHEMHFI S, 2,4-D+TDZ X
2, 2,4-DIKE N 3 mg/L + KT WKEE N 4 mg/L B H B B OEE, @ 4 R 55 (10%), I Ho @i 4l

wLERE, O, ARG R 2).

-’

(a) 4.0 mg/L KT 25 K (b) 4.0 mg/L KT 48 80K

Figure 2. Effects of KT on bud differentiation rate of callus buds
B 2. KT BENEGF R0

Table 2. Differentiation rate of callus buds with different concentrations of KT

F 2. TEPRE KT RGN LE

BRI (mg/L) H &R I A FK
4.0 (KT ) L3 EZ 10% 0.5~1.0 cm
4.5 (KT #JF) L3 7% ¥1/bF 0.5cm
5.5 (TDZ #¢ ) /b 5% ¥/5F 0.5 cm

R

**k
*kk

*kkk

e 7 FoREAHEL IR

3.4. NEMAEEREHRNDHFSFREOTNR

ME SR FA T, R EH SR E 5 2. W &M T, WEARMM SR ENEKRMELL,
2,4-D+KT,2,4-D+TDZ, 2,4-D+6BA 1 B WK FEBA, Wz W DL 0.5 mg/L 24 L4865 M 0.5 mg/L % 4 mg/L,
FEBERE 5 M, BE 3R, KR 21 SRMGEMAER TS, BEFR25C, 8h; JHEFR28°C, 16 h, ¥
LR T AR R RIREBER R 7R b, &2 EAE, RIULE TDZ 2 1 mg/L A AEMREL(E 3).

Figure 3. Effects of TDZ on induced root
differentiation rate

3. #Z TDZ M FE SR RHFA
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4. 7Fig
4.1, BGELAFSHEY

K FRAERTFE TR T EHHRANRE RN, SHEALREFFE T EHARBEHRMRE N
ERER, BIMRAAKE 24-D, ZT, NAAX 58 TRUMER THATIRIL, WK ZT 5 NAA W& 72
AT PROUAE, WERIKEELL 0.5 mg/L 1 AMEREE, M 0.5 mg/L % 4 mg/L, 1 SHMAC, H@fid
KORWEZE, A& 21 BOTES, ¥R 2,4-D M EWMEEORUE, g 21 @Rl E o
KN, HFRAKREm, SRR, EE TS 21 @UANNES, XE5ARLEENET
WAL T 1% DLIHR U A AL [14] [15] -

4.2. BGEABSULRIRN

KT 21 MOGHLZF ik, AR E 7RO Z e e, MBSy EmEsRE, K
DRI 2,4-D+6BA X AR 21 SIS RAE, BRI Z IR, WEEHENEFISR,
2,4-D+TDZ IRZ, 1L 2,4-D #J%H 3 mg/L + TDZ K% 4.5 mg/L BRHEG RBAH ZEBLG, (HEE A, 20
89, HIFARERES KA 2,4-DIKEN 3 mo/L + KT WEN 4 mg/L IR B MceE, &%
B(10%), FEHBHHSRER, AR R EF[15].

KT 21 mOGALARM 4k, FREA T ARIESEI6 MERa b, BB T RO 82 I e v A A
HHEFIR RS, HES SN2 R, SAFRML, EMRFERRH KT, TDZ & 6BA =#ifx, KIFE TDZ
N1 mg/ll AAMRIEN, (A2 KR ENE R R EEHIAERN SR, TRALTILMER: © &
PiAERRA R, IR @ B3RS IV ERG LR IS A AE, mRE S © K5
T B A A A SR G LA B 04K [16]

i LRTR, ST RZR 2R E b, AR TDZ A 1 mg/L B AR S, EILSHMELIE
5, BARJRE DR R S A AT 75 B — R AR AT

5. &

BT RFEA FE MR TR T RS 21 ZREMALES LM, KI5 H 555 1)
BIEGIEN 2,4-D, FFIRIE N 3 mo/L, 55 HKIEF] 40%; EHLHE MMM REATEN 2,4-D+KT,
B8 KT RN 4 mglL, 436300 10%, A= KoAR B A% s A5 4 2L o A AR AR IV & & K o 2,4-D+TDZ,
i@ TDZ RN 1 mg/L, HESHCRAE, BARRE KA RE— DR . A FRNRTHERR
PSSR T LB RIS, it — D @R T R AR R BT Al

E&WE

ARH A4S F) 2020 S T RHE R 75 K R TR H (202002A054) 2021 4 A48 T B Al 7T 0 H
(202109A196). 2020 4 & A& {7 X “ YR 4 2% (8] 7 1 H (HZLC2021008) 1 2016 i 4k R T 2 bt
AL 4T H (QN201601) 1 Bl o

SE 3k

[ Aok, Vs, BER, T42%F, REF, TR BILRFrbA =M Kk BT R[], W dbdb )y 245 231
(HRBHAR), 2012, 28(4): 56-58.

[2] ®HXW, E4, KRS K, skeLA. HERBAZ MR B ER]. HERIE, 2008, 41(11): 3489-3502.

[38]1 Wik, ME, Z, MR L PEE 2R TP BUR B R st 560, Ak BHEEE TR, 2014(5): 10-12.
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FIEE. BT E0FEFUAIEACFE M R 2 [D]: [ 22 A0 3], fRyE: bl ka7, 2012,

HIE. MARAFRIMEA B ALIE S LAEMR AR [D]: [0 3], @ FRER MK 2, 2017.

XIEE. 1LZ%(Wasabi japonica Matsum)ZH 35 P % 1) G BB R B 72 [D]: [l 20t 3], Bt P AR 2%, 2002.
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