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(=) AREKE RBMBAEHR (Lycopersicon esculentum Mill ) | FiFhg3aH Xk
%, DM SRR SRR Y, s inIAA 1.0, 3.0, 5.0, 7.0mg/1;
2, 4-D 0.2, 0.4mg/1; KT 0.3, 0.5mg/1; ZT (EXRE) 0.1, 0.5mg/1F & B AR
0.1, 0.5 mg/1, FIF L8 (4x2*) EEX &I, MBLMEENBGAHRALRN EW, H
B, FEAMRBRER LYY, AEFEDPRICAREKER NAA, TAA, BA, KT, #—2%
RBARNERENARSNEBFRGN RHARBRMBERENEE,

(=) ARSAAKEEER BAERMNNAA 2.0 mg/1+BA 1.0 mg/1, IAA
1.0 mg/1+AB 1.0 mg/1 f1 TAA 0.2 mg/1+BA 2.5 mg/1 [y MS 853538 b g 055 52 4k,
45 3 RIVEE—IK, 50% FAAEE, HHAMGEDF, WHE8um, —AoY) K HELL—
B, H—WsRERGE— P age, ShihENmT. AN, 98 KRE—K,
2.6% % "B [(BEREr i (PBS), pH 6.8] [flZ48/Niy, PBSER:, HE 1 %RBE &4
AN, PBSIEY:, RIVCERK,BERRXEEEY:, HOP- I A A THESETE, DM-200
REHASERaER, TSM- 2HAMBTEMEMNE M,

F AR — E BB A S AT B, B,




$H XIFoRE. BHHALRFIRGASBRISELENEREIRBEYHE 24l

&R

—, HMNRNBGEALENBE RENKA

% NAA 0.5—10mg/1+XT 0,3—0.8 mg/1, NAA 0.2—10mg/1+BA 2,0—5.0
mg/1, 2,4-D 0.5mg/1+KT 0,6 mg/1 fXFHEM2,4-D 0.5 mg/1 s b, HHAHH
BABBRTEGAR, ERMNAA+ KT £ EAGARRERR, B, EREF
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R 3 A 240 B R B BEE B 49 B0 35 5, M AME AR B R L LA RO LR S RIS TS k(BRI T+ 55
BN . 4), WHASTHLHRERE (01, Z£HMNAA2 0mg/1+BA 1,0mg/18
gl IWANBEUR, MMIANRD KB -BABRBG 48, BMEHFEERSET
X, XEAGASHERARNSROESHAANE, RhEE—waEq kE@ERI .,
DOMHNRLEE, H—RBANMAE, RESHRBHREROEBEERL, 5).
ERRBGARK SR, S EMRE RS FARKNERD O ELREMERREE, £
FIOHNE, BHEENSEARANERIALEBNERIRRNRERMNNAA 2.0
mg/1+BA 1.0 mg/1 posgs R b, HempANSEREERE SAGASRME, ME
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ABRMEE CER . 8 ), BS54 40k B R B i B0 e T 8 4l o 4 1 o
MEECERI: 7). XSPRESERBRGASPMBOERBM I, BNERN,
AR rh QO A R AR R AR TR R NUNE—~REROFEX SIS, Th
FREENRMBEMBEN ARENARRSZEYR (BEZ) U O EIXBS54 1
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FF 5. FEM NAA 2,0 mg/1+BA 1. 0mg/1 Wi b, MEHT MARMEEA
B, —FHRAGHAHBEMEERB S LE SR £ BRRA, X LB K
SATBRERGBBGER 1, 9), BRERBEE—5ERE—N s 82 mk, 55—
M4 BB 4T, BRAVWEEAR(ERL: 9) ., B—HESARALHRK, RERG
AR AR ERE S LT RDSH, BRoEARE CER]L: 6), SEARANE
MK LR, BRERER, hROARERANSH, HHREE A5 % W (AR
I, 6), EMEFLEARLETHRRABALIER (BRI, 10), MR EE 44
B, £ IAA 1, 0mg/1+BA 1,0mg/1 f1 IAA 0.2mg/1+BA 2. 5mg/1 WiEsHEL, &
GHEFRE R T HESASN, EMEINT —-HPRAIEELF, EHARBHER, M
 ANEEBRERSENSERETAR (ERT. 1), XAETARRELREARNEE
AFRFHERE, BRESEMESEER Y, TERXREBASNE—SRE T 5.
HEAZBRHENET, FEAASBTREEEVY, ERGASH, RNEHXZHE
RSB RS, XA AR TEEIUEN SRADREHNEY.

(=) FHH R

ZEHMIAA 1. 0mg/1+BA 1.0mg/1 % TAA 0.2mg/1+BA 2.5 m/1 fiE S
FRE b OMAKERFE RO RBRBG AL, LM EFR, BY4EmpELRE,
MOGHRERT—FH R, WAREERTELNSH L, 76 % MIAA 0.2mg/1+BA 2.5
mg/1 sk b, BB 16 Kiady, BT WS B/ 05 41500 7 i35 49 4 4 4 A
S hEHBTYRMY, RETFRGAREZT(ERT: 6, EIREL: 7. 8), X5
HOTMRREEZHEMBTEE, SNETESNBENSL, XA kRbE
BOERL. 7), AHEUSEREEOBRGERI, 6, BRI, 8), XxMH/ILPEHN—
BREASHEE (EEL. 7, 8), XEXEXAFNAR ETHLHRLENRE (E
WEs 6)0 FEXFRLMS LG, B ETR, WA RE BB H LT REM 54
A @it iR, AussMREEUEE AN TROBERT . 5). Xk i miad
SICHERNEEL(ERL, 9, ERE.: 9), BEEEY Yl . £F 4 LK H
B, ZEFMIAA 1.0mg/1+BA 1,0mg/1 Wi FE MBI T AHARREL 4 & A
BB 45 BRI E(EIR [, 7), BMEEE S mi i 4 B B e as & B2 CEDR
I: 8), RMEADWRGASMRIERWFIRE, £ IAA 1. 0mg/1+BA 1, 0mg/1
MRy, FHMLHEMIAAL 0.2mg/1+BA 2.5mg/l KIERELME, FRE NS
AXRFMBEM, Foosmb CEIRI: 9). W, FHENRBLE YrRER” , BNEE
B mal s WRE N, E oA REAHIAE, SEEREA—FESLEEARS
58GARNHBER B5—5H, ERGAREKE—-ENBENERBRETERE, REAS
MR IR ER RSB L, BRI A RTRET M. XRE “EH L
WEBAFUY, RITVEXBQGASA “HHLEENRHARY ,
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HISTOCYTOLOGICAL AND MICROMORPHOLOGICAL OBSERVA-

A

TION OF CALLUS FORMATION AND ORGANOGENESIS
OF TOMATO LEAF TISSUE CULTURED IN VITRO

Liu Kebin
(Hangzhou Botanical Garden, Hangzhou 310013)

Li S8huxuan ( Lee Shu-hsien )
(Zhejiang Agricultural University, Hangzhou 310029 )

bstract Leaf explants of tomato were used to study the effects of auxin and

cytokinin and their combinations on culture behavior of the leaf tissue. Meanwhile,
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the processes of callus formation and organogenesis were observed by means of
cytological and scanning electron microscopic techniques.

It was found that the physical texture, size and formation rate of callus, and
the frequency and rate of organogenesis were controled by the kinds and combina-
tions of auxin and cytokinin added in the media directly. It was the mesophyll cells
near the cut edges, vascular parenchyma and in few case the mesophyll cells above
the vascular bundle of the explants that initiated to dedifferentiate to be meriste-
matic cells, the active division and diffrentiation of these cells resulted in the for-
mation of callus which consisted of parenchyma, vascular tissue and non-different-
iation surface meristemoids, Adventitions buds came from the re-dedifferentiation
and redifferentiation activities of the parenchyma of the callus, and were “external
origin”. It was suggested that there existed two kinds of plant hormone-dependent
calli, namely, “differntiation-inactive callus” and “differentiation-active callus”,

. Key words Tomato; Callus; Organogenesis; Cytology; Scanning Electron Micros-
cope
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3k, 2,058 R AMEK QT ARE TS Ma TS A2, x2505 3,355 6 X, Y10 % HILiERY 4l 4
B, HUIAEMEE, x905 4 #35%24K, AMEEYMRERAGAS. x25 6. EFHRERENIHRA
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LARKREBH, ETHAREAERL (1), x125 9 AHERGARPHREERARTMERER B
(4. %2005 10 REBSTHERK (4 MEAREEHR, x100,

B Y. 1—9.7K/MIAAL 0 mg/1+AB 1.0 mg/1 &R JAA 0.2 mg/1+BA 2.5 mg/1 My EEseshIEk,
1., BERESERSL, x1505 2 EHERAHEN—FFR (), %5000 8, EEMBRAHNE-FHIR
C1)o x150) 4 B2 RNERSNERY—FLmEE, x150; 5 MEBFEREHFIEHAR, x75
e AGAAREOMEETEEL, *x38 7. ABEAFIHRARERY-HMEEERE, THIRRE,
x38; 8 . MEARDEY—FHEREZIENERE, x150; 9.85 IRt HARRNFRE, x18,

EMRE. 1—5.%%Mm NAA 2.0 mg/1+BA 1.0 mg/1 MsgskgichiEsn, 1, 8K 8K, TIMEKYD
LT AEE, %100y 2, 36K, HPOLERAREHY, BEC4 ). x5000 8 FEE2PR 86
BHAENMEERE, x5000 4, BHISR, MK OLHEEEL. x25 5 ~ERGARWER. X 25
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BEFAMNERAARBETH LMBEE, x2005 7. BH5X, SEAREEHBERBRNY, X100 8.
ERISR, BEBEME, x100) 9, 3E321K, FEEBK, x100,

Explanation of Plates

Plate]. 1. Transverse section of uncultured leaf explant. x90; 2—10, Leaf
explants cultured on medium containing NAA 2,0 mg/i+BA 1,0 mg/1; 2. After 3
days of culture, palisade cells beneath the dead cellular layer (arrow) of the cut
edge begin to divide. X250; 3. After 6 days of culture, active cell division appears
in the cut edge and meristematic cellular masses (arrow) begin to form in the



246 . OB ‘ 11%

region of subdivided cells. X90; 4, After 24 days of culture, callus forms in the
cut edge of the leaf explant. X25; 5. Two kinds of meristematic cellglar masses
in the subsurface of leaf explant. X180; 6. After 12 days of culture, vascular tissue
noddle begins to form (arrow). X150; 7. Meristematic cellular masses in the central
region of callus, not the disintegration of parencha(arrbw)r.x125; 8 . Meristematic
cellilar masses shown in Fig. 7 move towards the outer region of ca_llusﬁwhile
differentiating parenchyma to join the callus growth. note the integ{ation of
parenchyma (arrow). X125; 9. Linear vascular tissue and cambium-like cell
(arrow) spreaded in parenchyma of the callus. X200; 10, Vascular melecule formation
(arrow) and mass-shaped vascular tissue inside the callus. X100.

Plate J: 1—9. Leaf explants cultured on medium containing IAA 1,0mg/1+BA
1.0 mg/1 or IAA 0,2 mg/1+BA 2.5 mg/1. 1. Differentiation of nest-shaped vascular
tissue in callus. X150, 2. A type of mitotic division of embryonic cell (arrow). X500.
3. Another type of mitotic division of embryonic cell (arrow). X150, 4, Meriste-
matic cellular mass derived from cell division as shown in Fig. 2, X150. 5, Meri-
stematic tissue in the subsurface of callus. X75. 6. Aberrant organ_ primordialin
the surface of callus. xX38. 7. Aberrant organ primordium, possibly the root primo-
rdium near the vascular tissue inside the callus. X38. 8. A type of aberrant bud
primordium in central region of callus. X150. 9.-Bud primordium forms from the
meristematic tissue as shown in Fig. 5. X18.

Plate . 1—5. Leaf explants cultured on medium containing IAA 2.0 mg/l-i-
BA 1,0mg/1. 1, After 3 days of culture, cut edge of leaf explants, showing dead
cellular layer. x100. 2, After 6 days of culture, the epidermal cells near cut edge
showing split of epidermal tissue and disintegration of epidernal cells (arrow). x
500. 3. Naked meristematic cellular mass appears in the region shown in Fig. 2.
X500. 4, After 15 days of culture, morphological change of cut edge of leaf explant.
X25. 5. A mass of callus formed in the cut edge of leaf explant. X25. §—9 . Leaf
explants cultured on medium containing IAA 1.0mg/1+BA 1,0mg/1 or IAA 0.2 mg
/1+BA 2,5mg/1, 6, Differentiation of epidermal cells with gland hairs. x200. 7,
After 15 days'of culture, projecting wave-like tissue of callus surface, x100. 8.
After 15 days of culture, aberrant organs appear in the surface of callus. X100, 9,
After 21 days of culture, bud primordium appears in the surface of callus- x100.
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Liu Kebin et al, : Histocytological and micromorphological observation of callus
h formation and organogenesis of tomato leaf tissue cultured in vitro late |
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