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Researching the Mechanism in Plant in vitro Culture via “ Communication”

Experiment and to Establish the Methods Widely Used for Tissue Culture of Wheat
WANG Hai-Bo' and FAN Yun-Liu®
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Abstract: Plant in vitro culture has a history of more than one hundred years, but it is still unable to be predicted and
inferred . There are 4 kinds of elements for plant in vitro culture: genotype (genetic elements) , explant-type ( physiological
elements) , medium (chemical elements) , culture-conditions (physical elements) . In order to find out the effects of these
elements and the mechanisms in plant in vitro culture, a series of “communication” experiments aimed at revealing the
relationship between culture-elements and culture-results were conducted. Wheat was used as the main materials ( Table
1) . Callus induction, subculture and callus quality improvement and evaluation were carried out with mature and immature
embryos of different varieties on different media (MS, LS, N6, C 17 etc.) under different conditions (Table 2, 3). The
effects of genotype, explant-type, medium, culture-conditions to plant tissue culture were studied systematically. The
results showed that: Genotype only determined the quality but did not limit the induction of callus. Explants affected both
the formation of callus and its quality at early stage. The difference of callus quality originated from explants was no less
than that from genotypes. Despite of providing nutrients, medium also played a very important role in regulating the quality
of callus. Generally, 2,4-D, NH, usually accelerated cell division and the growth of callus but cytokinin, NO; showed
opposite effects. Light had the similar effects to cytokinins. Temperature variation played an influential role to callus too.
These results were also improved with corn, rice, millet, cotton and so on. All the functions from these elements in in vitro
culture can be considered or imagined as the effects at physiological and biochemical levels and they can be managed as
coadjutant factors according to the needs of callus quality improvement. With this idea, plant in vitro culture comes to be
more controllable. Through this study, a series of methods wildly used for wheat tissue culture was established.
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Table 1

HMERR)ELMEKERN 4 TEHER, EN
WAERIEFRER, BRIMERER K. R EN
B FRALE X 3R 0 AR ) A A 5% 5 Y T AL 4 T
EHARBERE . R UNEN M, FHR
BAENEIB(MEHHRAES SR HEKEL)
HTTXHE "X ABR ST BER T BFER
S5UBFRBRZEIM XN RR, A T EYHLNE
FH—SHLH NP ERNBHARAE S B R
BUESERHT - RINRARTZERER %,

1 HR5HE

1.1 ##

PRI A R L 1, BT b 4 A bk AL 25 B R T
YEMB T A7 3 O 2 B3 4R 4, Hh, A (X
ARPARESAGHA BANARRATES R
AR, CARARBELHAXRABRESAGH
B, A5 ERRRBREESBGHLANH B FE
A 36 NEFRPEME, BEERE EEAREK
FKIAES. ATFHRBEAGARESWRF, B
Valley 7l 3 50, RAB TR T 74N 2 A

RBHE
Wheat cultivars (lines) used in the study

#H 5| Group

& ¥R Name

HE6S,BEI58E 19, 8F20,5F11,BM 211, BF15,BR55,BRK10, 25, %K 139,88 26, /ML LKL,

13WS180, Valley, KR A # &, AH-/NBE

Jimai 6, Jimai 15, Jimai 19, Jimai 20, Jinmai 11, Xuzhou 211, Yuyuan 1, Changle S, Lovrin 10, Zao 5, Nongda 139, Keyi 26, Xiachongmang,

Hongtutou, 13WS180, Valley, Lanli Substitution Line , AH-triticale

B WL W17, B E 1S, F 5418, k%A, G EE 6N /NBE

Jian 11, Jian 17, Jinfengl , Shi 5418, Ouxuanbai, Linzhangmai , 6N-triticale

c k79,57 5201, 00 45,2124, 4 13, /ME6 B, 5 ¥ 7228
Jimai 7, Shi 5201, Xiangyang 4, Z124, Fengkang 13, Xiaoyan 6, Baofeng7228

Notes: Group A was used for mature embryo’s callus initiation; Group B was used for immature embryo’s callus initiation; and Group C was used for mature

and immature embryo’s callus initiation.

1.2 BBRAZ

1.2.1 ABRERLGALRGHEF HEikab K.
(ETHFHEHEEEEREEMTERE; (W TR
FUEREBRMEER > REHEEMN TERK,;
G THFRIEI0hWBEEFOHEEEMN FTIEF
E.QOEBREMNTFEFZ OUEREBEREEE
PP, WEHFENE KRG 3R,70% B
Ab¥E 30 5,0.1% HgCl, 2L 2 10 ~ 15 min, JG 8 /K Bl ¥k
43, BEHREN N.C, LS R MS, H N 2 mg/L 2,4-
D30 g/L BEWE 7 /LR, pHS 8, HEXKE .. EFH
%R 25~28C, BERX 2 h BEER 1 ERRN

BEIE S

1.2.2 ARBERGARM KT BKHEHE
Ja 15~ 18 d MR BB, BB B R/ T
B, HEFERL, A% HgCl, 4B A E B
E Smin, FFHFEN No.C, 71 MS, BN 2 mg/L 2,4-
D30 /L BEWE.7 /LHBE,pHS 8, HEKHE . 3
%R L

1.2.3 |48 888K BAAERGARW
R E;ER 2045, AERGESANERER
EEEFRELHERREEFRAE 40 X, 453
AFSUENNAGHARE FEBIFNIER
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B R, B3 ~5 KR AR EFRERY,
82,4-D KFHED 1 mg/L, 5 30 d kR—K; B
AEM@ K BHE FES M EF SR H
MATHER, B HEERPERRAE, 4TS
BHEE BRAGZENERT. UER%A, REQ
HGHARNFRERTABRXIXFE, HREENR
BERLHER R, BARREER: (1) Bk 5 S
BIEFERS. BANITARNERE P HERS
HAKBRIFNERE REREBEAGHAREARR
B3R 2 A0 BN HE I A R 35 7 2 AR 43 B9 4 R 3 TG A
MR, QREBIBHENKFRME, TEL
e 2,4-D BIVR B, 30 4 43 34 K KT.6-BA Al
A—MEKE NAA, Q)BRMHEYRBRY . E£EH
BrEEKRSCERFHEERY BEA T 05 B)
Rk, EEERANF ETHERRFAHARR
Ha, R =F 044 AES BB 0.1 mol/L HCLL0.1
mol/L KOH. . /K ZBEh B8, A 7 5 (W/W) 8%
BYKREHE=ZFRE, FTI4CIHE. B_R¥H
BB pHAZS 6, B XKARRMTFRMHGAR L,
()R EE KM,
1.2.4 HAFAE BHHARN T ITRENR
MS + NAA(0.5 mg/L) + KT(0.2 mg/L), & R @54
LR HEREL, AR SR ER MS BHE,
1.3 HEERE

REAE S ET AR EE R AR SMEE
REUEMHRAEFREMERAGETHRA, BEER
B SRR R H AR BOR A WV IR 8 iR
M—ERBARKIIEEREAREFRE ARFFR
FUTHERR, Ve BFEMBERFZMFOERER,
HMBREDAREREERENERILH,

2 GRHEW

2.1 AEASMMEESGALNTEREERERR
2.1.1 HRBE BNSEM R RBE, — B IF
5% 5 d JGERBEZE MS.IS.N, fl C, B FE PR B
ARMAGHR, ERGARANEREN L, AR
HEEYN ARZEFRZABREABREG ., RBAKER
GHERNERRESHTFENRAR AR FRHRFR
HYE. REHRETHFHRT, HERXASERE
AT, HAEA X 100%
ARERMZENAGHAEKREERH
BAFRBEFREZEAMNEROEHE, 3K 40d
BB FSHAGAR, —BRBEANE S

WOEEE FHEE. BRBARESAHEAR X
SHERBONHNAGHARRART, EREH
KR EARR 2 % H P MS + NAA(0.5 mg/L) + KT
(0.2 mgL)MIA L35 E EE AR E, R
BAERBRRY . ¥XHEMAGHRERH#TR
BLOMELLBERIE SR, Valley(ERF)MAHARLE
fhfh FR A H R A KROLE

AR A5 R BT IR 3 RS A AR AR B 4,
HERAERAHGHR, RERFL LR TIRRL
EROAGHRRRET . HERMEREERA &K
GHRREER, Rk, WA R g
W, &H—BEta] B BEAR AR BB B EE 3R T
FEMKHORGAR BEHARE KB EK,

RSN E THREEEM L AR, BE
BHAGHALARER. XM TFRERMES, A
NEZHEE MAERAGALAWRELER., B
HENEAEMED 10 mn, HERAMFERHAZT
EMEL BN ESGASER EREHEER,HE
ERMERBAEAF - ENBEAFTANTRERSG
HAME S . BEMEMEHET, R TE RO
B NEFKEABT 1.5 cm B £, FRUAAF
MFERFHAGHASR, MESISRKENBRHEME
A, #HMERKERBROA LK EHA
RN, EAHEEMEHET, TE - EBE itk
HEF BEXHEMSEABHANYERERS, 86
HAWRBULZE —EEm, FEHFEENE
EHBIANAGAR BREAEEREFREAER
BIAWAGALARER. Bk, URBRBEESAG
HRR W EEMR EER TR RERTSHEK
—KEBREF(BFEER)
2.1.2 RAME Ak 7E 58 B BB B /D R B
MRS EBEAHHARKIMEER, FTESEMH
HHHEREETE MS.C, fi N, BRE LR AHALH, —
BMEMEHE 2 XEAURIIENEK,E 3 XRER
BURMRHGHAR, AREIMERER ALk,
AGARMEREEMHERRA , ARZHEY R
FZFREZENEEFARER BEMKBELE N E
ENGE:E 2 - JENGE- TS E DS ZNEE ¥ -0 2 S ;1B 5
FUIBER. AREENR F—452HRBRR
REVYHEEBRL TERHER,WILH F, Ak
RIS, R R AR SN —BL X
RBLER,

Kb R 56 52 B B 3 B ) AN 3% BA ok A 4 BE (3L
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BTER)BAATESHFNAGHARAETRE
BEMMHEEER). REBER, HE 1045 G
BRERT 20CHAT#RE] 1~2d), 2% P WA
BN EERSHTUEMEN EER 1K), —
BRIAG %R R ReS ST BB . X#uE
3B AL W B BT B, Hig SRR B R R
B g B R, T 5 SE A

2.1.3 ABE RAARECHALGFFRALERY
Ak HTFRE-EZEE,FERERRBEN
R A AR TE R B AR AR HOR B BB R 5, T
EXFaMEGERAERNEREZEBI TERR
HKER, BRXEERRERAHARNESTME
BILRSRPRAB B, FEE S RBOEm, B
SMAERERNAHAR BT B, *HRP, 5
BT -BCRESHEER 8~20MH, XFhatE =
RUER, SEERNAX, ES5HANERERX,
BERESRBBREZ R EFAIERH THE

L2 R4 2 57 B 3, BP ZE RLBIE B R A T 40 B A
HUYEEEL AARNEL, MERSBRETEHNT
AHALSERKMYRELZ AFRELD., BE%MR
WEEIIE M, X Pl AMEG KRR ERNATYRE
SR,

22 TEAZKEFERABSHBGELFS AR
:0f A1)

ARBEESAHAAN, — B2 N .C, 5
HFT IS MSEHREKGEK2) ., HAMRMFRUBE
MR, LA MS W, LS RZ ;7 N, B8R 2 WG,
FeRlRH 2,4-D K FFEAR, 3 B # KT(0.2 mg/
LB, L FAM BN AGHAA RSB/ T £
C, LGRE, A AHAWRE LA, RRELRK
HEEHEN, Erig 2, IAMBRNAGARE
MS.LS i FF & F4Un , AMUAE KSR, RE BT, B
HE N C, ANEERKBAKRFRAGALR, 3
MS.LS /S EER B —E R EMIKE .

22 BFREERVENERRESGAREFROME

Table 2  Effects of genotypes and media on callus induction from mature embryos of wheat
R LK ¥ E Culture medium 5 R R
Cultivar (line) MS LS Ne Cy Effect of genotype

EE 65 Jimai 6 + (2) ++7(6) ++7(4) ++ (5) 4.25
BE 75 Jimai 7 + (2) + (2) ++(6) ++ *(6) 4.0
EF 15 Jimai 15 ++ 7 (4) ++(4) ++ + (8) ++ 7 (6) 5.5
EHF 19 Jimai 19 ++ (5) + +7(6) ++ + (8) ++ (5) 6.0
& 20 Jimai 20 + (2) + 4+ +(9) + 4+ +(9) +++ (8) 7.0
B 11 Jinmai 11 / ++1(6) + +(6) + (2) 4.66
#% M 211 Xuzhou 211 ++ + (8) + +'(6) ++ + (8) ++(6) 7.0

% ¥ 7228 Baofeng 7228 ++ (5) + 4+ (6) + 4+ +7(9) ++ (5) 6.25
B 15 Yuyuan 1 ++ (5) + + (5) +++ (7) ++ + (6) 5.75
B % 55 Changle 5 + +*(6) ++ (5) ++ + (8) ++ +(8) 6.75
FH1 13 Fengkang 13 +*(3) +++ (7 ++ +4(9) +++° (7 6.5
# 3 HK 10 Lovrin 10 + (2) ++ + (8) ++ + (8) ++ + (8) 6.5

B 527405 ++ + (8) + (2) ++ + (8) ++ +°(9) 6.25
21 4 B Xiangyang 4 +++ (7 ++ (5) ++ + (8) ++ +*(9) 7.25
42 K 139 Nongda 139 +7(3) ++ (5) +++ (7 ++ (5) 5.0
it 26 Keyi 26 + (2) + + (5) ++ *(6) ++ (5) 4.5
/NME 6 2 Xiaoyan 6 + 4+ (4) ++ (5 + 4+ + (8) ++ (5 5.5
JNLE Xiaohongmang +4(3) + (2) +*(3) ++ (5) 3.25
#4175 3% Hongtutou + (2) ++ (5) ++ + (8) ++ (5) 5.0
13WS180 ++ (5) ++ (5) + +*(6) + +*(6) 5.5
Vally + (2) ++ (5 ++ (5) + + 7 (6) 4.5

£ 5201 Shi5201 +*(3) +*(3) + + *(6) + + *(6) 4.5
BRAER ++*(6) + +*(6) +++ (8) + +*(6) 6.5
Lanli Substitution Line

124 + (2) +1(3) ++ *(6) ++ (5) 4.0
6N /NBE 6N-triticale +*(3) + +*(6) +++ (7 + + 7 (6) 5.5
35 B8R Effect of medium 3.92 5.08 6.8 5.92 5.83"
BHARFEER 4+ > + 4+ > F4 4+ > v+ > 44 > 44+ > +* > + > + (performance)
Quality of callus (9) (8) (7) (6) (5) (4) (3) () (1) (scores)

Hev ++7(9)EKHER AFME FMBREM AR + (D) HBENSGASILERE , AERR RORE B3 %5 48
SRTHRUL_EZBNIES. BEFHRFRANTRESHRRZNAERRENME. FRRE T HFAFSRRNE LT L, Ak
Fh+ +"RANRAGHELARRERI P+ + "HEXTHENEERRKNARAR. " AL,

Notes: + + + * (9) : Growing vigerously, fresh, tender and crisp, big in size; + ~ (1) : Growing very slowly, dullness, loose and soft, small in size. The
others are the transitional types between them. The digits in the brackets are the scores for the growth and quality of calli, to the corresponding symbols. The
meaning of the symbols is different in different tables, e.g. the “ + +” in Table 2 is quite different from “ + + ” in Table 3. * The total average.
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ERARBERGEHANIER L, N.C, MS 3
FEZEHBEEHADEN (X3, BEEFEHRNEY
T 55 Bk R, BRI B AR
7E N, SRR F BB, RE DB R REas gt 2 4
K,ECEFEFNBGHA LS TR OERIR,
HAEE MS 5% ERIURT., FX#F—-FHHEM LS
M o1/2 MS FHATHR, ERUH A MS I, B
F40dFAEE OB SEAMB S, EMS LBEREA
EHAEBE K 19N,N, EEIAN,C, ERE 414,
THZE MS EEEREEF BTN AGHA LR
W B A Ng.C,, EFio

£3 BEEEANENEXRBREMGERDORH
Table 3  Effects of genotypes and media on callus induction from
immature embryos of wheat

YL B 3% Culture medium

Cultivar (line) Ng Cpy MS
W 11 Jian 11 + + + o+ + o+
W 17 Jian 17 + + + + + +
E 5201 Shi 5201 + + + + + 4+
£ 5418 Shi 5418 + + + + + +
FE 5T 13 Fengkang 13 + o+ + o+ + o+
% 15 Jinfeng 1 ++ + o+ P
EFE 75 Jimai 7 ++ + o+ + o+
2214 + + + + + 4+
15 Fl 4 B Xiangyang 4 + o+ + o+ + o+ 4+
BX#% H Ouxuanbai + o+ o+ o+
/ME 6 B Xiaoyan 6 + 4+ o+ b+ o+
% % 7228 Baofeng 7228 o+ 4+ + o+ o+ o+
6N /PR 6N-triticale S o+ o+

/ME 693 Xiaoyan 693 + + + + o+

. RGALHIAA6 BREB AR E, EEREEE
BRI, + ++>++> 4+,

Notes: All the callui are milk white in colour and most of them are fresh
and compact in texture. The speed of growth + + + > + + > +.

5 MS Mk, LS k7> VB, JHBRFIH &R, C,, N,
WESEKERME,C,EEYWER. H MS HRHE
HIS#,M N, # C, B RE AL, HH C, L N,
TR EEBNEREARERSFU BT AHHR
EEAER. AHEERITT T HEE—MC,
HAp U AR MS, BN A H EBR 2 mg/L.VB,
0.55 mg/L.VB, 0.5 mg/L fMR 0.5 mg/L. AP E 0.75
mg/L. LB 250 mg/L, Fl MS.MC #1473 Wik B &
B ABAREMS EEERK . T S K (EKR
M), T 7E MC _EWJE S & R 8 R
HELEH. IESRAGALR, Ttk A RBER
REABEE, A MCHEFRELBAT —EWE,

BB MS\N,.C,1/2 MS WL 4, AT UL B i3,
NH;, HR\EAHGALTE HWIER,No;, FHHE &t
HAE N WMER. &£ NH, KE&et,No; M1EMA
AR T % NH, ¥BEKET, BEEF NO; KFEHH

B AGASERESZRMHE .. RERFEBRM N
FYREEBRN HAXBMAHBTRAE WA HA
HHEBRMENET,

2.3 #KRg#ER2,4-DMEA

2.3.1 B4K2,4D KE s R ERBREAH
ARG IE SR P K 2,4-D BEORE ST ST 2
mg/L | 1 mg/L 0.5 mg/L, BEXREHEFERR
WAGHAB MR ERT BRM B A MER NS
HORERNMHIRZRFEMF AN RBARILEBRIB
W TN, ERAEEBAGALN, AR RBAHE
45 R 4 A 497 4 £ A1 I Y 3 T4 i (B A B B A
)£ BB ENT S (BERRE, MY
M RESFE BEEBER REEER) TR, th RER
BILKMBIE LR ARG e T &, LIS IHIE &
IRTHORET . BRMK 2,4-D IR B, RN B K15 Rt
AOTAR, T ERESR R EER S HHE N
R4 AR TE N REE (4 NS FRAR) , SN ER B AL
4G EIMRER,

AEBBHEAGHR KRS, K 2,4-D K
FEBRHG~8RUNBIFENTFERE H &
S HEWERY MEEAARNEXGTERKERN
FEMAETF, BREEAGHARAKHM4RT 2,4-D Kk
PR R IR, WA OS RS, HAREA K IE
WA, B a1 B 2R Y & 70 BV th i R i, &
HERERELE BE RSB

EREA TS ABELEHARE R E M — ootk
1 3k 2,4-D /K ¥4 2 mg/L.1.0 mg/L.0.5 mg/L {§
WA (AR GER AR AR B R TE B K B 3 W 40 i A
WERTE AR B Ak M BR B0, B 78 s BR e (8] b F
R, FHA,7E 2,4-D K FRRA B S5 F gkt
HE—FrRERERENAHARABBLALSMEY
T ERE.
2.3.2 ##&2,4-D 94 A ¥4k 107 2,4-D KF
BAR(0.5~1.0 mg/L) 3T A LRI A Bk
WA BB AL B IR AHA, %P 2,4.-D K
FHSmgLEFRELE , BRETBAEHER
e, EKEEMR, 211 R0 )FILR TR,
AR AL AN A GARATESHBTNE
AN, SEEH BRI AR 2,4-D MR E
FEEACH EREEE AR RS RERE
BRR AR EERENTMBERT & F K
BOHEAR XM BHHRFITEREN, A H
SRBUEFR FIBWR BB K RN A R
233 RECHHERKSEHR 2,4-D K Fh 84

X THEITA KR 2,4-D X &G4 2 8
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M2,4DWERBAIT B, AR 3.4.5.10.20
mg/L 5 Pk R AL B, Xk B LR EE B ARES —
BN hARHTHRITHR, FRERH, XJLMK
K 2,4D BAREMKERERARW ™% ,HS
mg/L B R RO AN L HEBRT, 10 mg/L B EH
AHALANEST—REBERE. BRUEZHMRHTE
PHRBEH, % 2,4D KFREES mgLEXNE
&, HXFARR 2,4-D KFE LR FRELN 1
KELBILKERER ZEZR—-EFERES
H2,4D K¥E, RGAASTRAFSE . SHHR
WO ARE WA SRR, a4k
R H BRI EERNKERGER 2,4-D KF¥E, K
AT RN T Ak 2,4-D K FH#E TR BBk,
BB A HAFEREFEN 2,4-D K RHE
B, ERGERE K BRI (B8 B0E A BORME
BABN), MAERFERKN 2,4-D kB HERGAR
At FE (6 RS HE TR M W 3K, 1R U0 IR ), )
MK 2,4-D KFE(E0.5~1 mg/L); ERGHEAK R
F R B RBRE A KEE. 50k,
MM 2,4-DWARE4~8 mg/L); HERGEREWH
ENR AR (R ZRRAEB) ARFETEL
KAGHRAE, M 2,4D KA EKFE(S mg/L),
Mt R AR LART M Ak R R A R 6k
BHRT HE—-FEAERENFHAR LB
THR., B, Bl TR —BE HEREE A
STACEBRE N ERB RHAS NS KSR Rak
RERBREOPDTFHE ATUIEEEKH/NEHEL
HR YUEGMMEETRENEEH.
2.4 HORRERARNQGALENIER

NAA B EAKE,B—KRBERL F(0.5 myL)
RERBPMEAGHEARTERRY, AHESE KT
MemMBAEEREE, MHAEXMERE LESR
B —K, AHAARSTEREREG, H42,4DK
R EEE, N 0.2 mg/L W KT HH FTRBFRGA
BRBELWMEFSTL, N 0.2 mg/L B 6-BA #
HEDBE. BEAKFEH KT.6-BA(1 ~ 2 mg/L)Xf
BHALERAH, B E FBE SR ESEL. B
#LL0.2 mgLIKWKF(BEE 2,4DEGHERT),
KHERARSNE DS FAGHSEBEERR
BRBREEKBRRY . EXRKGTERE, 4045
HNENBNSRABEAR, AHHALEBLAZR T
NEFEEEE, ZEER, BAARNERG8K,
HBREEHWR., €A BHENE 1~2 A%,
Lo MRS NERAIFSHR 1 myL B, EEHH
FUHETREATHEAGHAABRENFHESTURETH

fEf. AREBRARE  REALRBESRA N —
ERERELUERT AR R BB,
2.5 RHARESTHERBHEANNEL
EHAABRFHRGARRAHEHBY . XTEM
201 . FF£ 7228 W 4 SHTESAMERR, LB
ABRAGAR  EHIAFEFRE LR FIULRES
AR KA BET R EIBET  EE A M R (— &
20 d E) A BERIBAMTEHAWIFAEGCE R
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