HOKKAIDO UNIVERSITY

Title FURYYRORERB
Author (s) %)Il, —&; IMAGAWA, Hitoshi
Citation LBERBREE REMIFRIRE, 44(4), 1259-1276
Issue Date 1987-08
Doc URL https://hdl. handle.net/2115/21249
Type departmental bulletin paper
File Information 44(4) P1259-1276. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




TEEREREDHERTRRE F4% $45 1250—1276 (1987) 1259

F PP S ROREES’
4 N — &

Development of Chishimazasa, Sasa kurilensis, Culm *
By

Hitoshi IMaGAwA**
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F—HTIE, TNEBBOB KL 25, BEXHFEKREREN—DENRF LIS (II#EL
1984), 20k iz, FLoFHcnT 2 REPBLEN TV VoL, &25VIEHEKICE -
TRERREI L L D TH b 7200, FLoHF T o0 TOWBII+FHEIIEZT, BicFnB0il
BAFRA R B v (BHE &K% 1968, FEH 1968, 7r1969), Ftkic, £ NBORZEICE D
%) BRI - RRAOBEBICOVWTLIZLAYrHRINTYT, THALEANFE2H 51
NEBDbNS, ; _
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2WT, LETHBHEARL T2, BETIE, 1To & SHIMAJ (1981) 2FE 7V 7 F 7 D kEd 5
MEERNTET £ TOMEBEEFAICHEL, ZORIEES 2 MBS 5 LEBIcHES
iz l7z, 72, Fumm (1985) 137 X= A4 OEBHMEOBEEE L KR{bizcoWT, &a
HEHLHAY, FECBMETMREHEL, 8, FLof T 2HHREND—DTH 3 LnRH
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Table 1. Chishimazasa (Sasa kurilensis) culms examined

Culm Length of Culm Diameter of Base | No. of Internodes® Length ofa?
1 285 cm 18 mm 21 22 cm
2 286 18 21 24
3 114 18 9 22
4 138 15 15 10

1) : Number of the internodes which can be distinguished with naked eye.
2) : Part of the culm in which the internodes can indistinguishable with naked eye.

LTI RFLEHE 2 50R 2w Tidkeu A P TREBL, Yh B2, ZnLnFEK»
L/EIRICOWTIR, HESHOEHMOBRMBOSL - RPEERE R, 22, #Oob
DEEIZ OV T, EMANZE5E L (1EORE»H 1 cm 22 28E), RERtcL TRME
YA 2ERL 2, 23, BRNTORBE2ANDS 2O -2,

UED@RIZTRT, ¥757=2 8772 )—2 D 2 BREZT2, #AL, B
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LI3ENTNIEEICBUNGHEZRLTEY, AELEEL TIAL» RN ZOREIR
ToTnbeEZLNS,

$#EME No. 1 & 2 DA, BRI, L L 2Z2vicHBmL TT->TE Y, Boizizd R
BTRARE2RL, £ &) EATRBUERICEAVERL T3, 2ok ) ZERIZEO
(1981) ) #E 5 (1984) D F = HEBROMMEMESMICL CBEUL T3, BRBRDFAICII,
WA 5 10 FE C LW OEBARARETLTEY), ENRTLEHTLIIHFEL TS,
iz, BENBELIZZRLTHE. NN E2EZ DL, B No. 1 L 2B FETIIH D
P, BAKMERITE>TWBEE) &0id, BMRERIIZIZRTLOOH2BRTHL EEZ
bild, Ld->T, YEEBNORELE )BT, TOBRIDBRBICHDLNERETIE
»TELI,

—7%, #ERE No.3 L 4DFAITE, £NFE6 X213 7TEBNEHF T, #EA No. 1
E2NEBEAMESZ > RLBEmMERL T35, £0HiME4EE LT, 2L RN
TREBBIEP L > TV b, ZDL ) ARELEDIE, FnbL0EMIVEEHFICIIME
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Fig. 1. Distribution of the internode length in the four culms examined.
Arrows show the internodes from which the photographs of the
transverse sections are indicated in Photos 1.
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LTWweBrR o, ftBABRORIIZN 1 » AR TH 22 i»2bb T, #HEBR No. 3 & ¢4
NEREIZ1ImZRBLZICBE LV, FLoYORBGOEY, REOHH, BEERNETIC
BET28MLZETHLEYHEL00, HEBRN0.3L4RIIVIIBRNER I — 25
ANz nThrshriMnicv, bbb, FiefHicd “tENIr/ a7 CHLTEE
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THILRTELVDT, SHRIEIERNCHHAERZAXRILELN DS 5, Lok 5 icHE
BB Tdvad, EDH2T, TSI TRHEHERR No. 3 L4z ZHREREZMKL TITE,
RN THAR NO. 1 L 2 LRAREVRRICET A LN LRLT I LICT 5,
2. HLEWFDARIEE
ZITid, ROMESZVIBHESHMC L L% ) BRHOME (BE) notnitEs
FE2BBITEIEicT 2, ROMEREAICR2LVNERTH -1 0nn, BREMEBICIIEN
BOMRBRIRABEN Lo FDORH, TITIE, HEERNIZIZRT L2 EZ LN B4
B8 No. 1 22T, 2N O»rnEH P RBOBME 27 L, 8 EFIC & 2 BEEED
SRR D LB L RT, %5, Photol 12 Fig. L ICRENTR L 2EMORMETH Y, EEXN
NELDOBFIIHEEL HOHEES TH B, 72, EMEIIHMI ) WOLBTHLITH S,
EZEMNOBEIILEHICHEL0EMS, 221, FA HFHOHMORBIB1IEFHEND
DO THANDLITHBICEE v, HRLLZF <= (M5 1984) =5y, EVYVIF
7, "FITLEBRTHS (KH 1950), HTERIL, BANL ) LBRARERZ2Te L VWDT,
REPDOF L =YHLERLZLOLEALERZTT EEZLNLS,
EREEOMBORBLEABRNEZN L EFNICIRREILTHE LHICR22 (WS
1984), ERXEOERDBOHRRICRZ 2104, BETHY, 21Uz LFI0MEEY» 5 %> T
b, BEICHELT, 1~2@OTEMEY»DZH, ERIFBEBENHIZEALRINTE L,
72, BLOBMMTRERENORS ICHERLIFEL LWHEREIH 55, TNHERTH 5.
BREIIBR DR ZiTa Y, EFIATS EHFEL X %5, EROAMU»R.0ET, M
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FEERRA THRORTICH 2/ U REEE REGETR L LHANEE) t»6%-T
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LiEsE (1971) 37V 7D U B52HEOFICHOWTHEROER L B/EL, 4 >0BIcHH|L T
Wah, FreftideryoF 7 tRARCEIRICETA2LNEAbNS,
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DV E I ORI, EORERIEROME L BBT B, FOETIKEHAC -
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AR DEITL T 2002, BERIIESTERPICHBRICEIENS, LrL,
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MBI ONTIEL E->TwD, Fi2, A—BEICEWTE, KEMOMERIZFT 5 R
DLNEN LEEFEICEY, BEBEEOERRIE VT BFHOGME T, 53 D KELELIZE
DLW, BN BEOERBTRAMICNESL»>»TWE, #RT L5, H2AHEBED
B EEEIARLLTWY, AP LLIEZLLNBZNT, LIPLKES(LKBLDL
Bbhd, 7, R—EME TR, ZEAOLORBIHFHOLNL D IERIINE WV, 20
&5 EEIEF e ORBRBRICEWTLRD LN TS (JUHEES 1984),

FAEBSIREET L LHASGEE» L4 b5, LEASCEFII/MECHEZINE, &
MEECRONDIDITEALFREGEE TH S, TOBRBUILOBIC 2 REZEL, K
ELTLFSH. HMERNERS EMITIN, RUZESL T HCEFIISIERBNTL Z
5 (PARAMESWARAM & LIESE 1978), ZOHHEBRIIMREE/IIKTHIETH 57:8, TR
RBITIFEHEINTLESTWB EEZLND, 2072, BREHVENEY R LicRbh b
HAERLUL L), WEPRLNTZOHERD B, 2, REMBRTTIBLOLINT
W3 EEbNTWADT(PARAMENWARAN & LIESE1980), = Z TR LN B DIZHEMIBTH
Bh7, MLORINATEEMMBITEREIIL L,

Photol i3 {&iE N 72>, BENLEKEZ B2 ICI12ET 25, HMbnkin 2 FMIcBET S
BAE+TSTHb, L Lids, FE21HBBOHMIZZNL N L THO LIS, £&KEBIEF
HHTH2, ZHIERDOHILNEN B D EEZ LR, #NOBEEEIBRTWEZ LT
LBNTHAH, 72, E2AN FHOKME i3, HiMER L CHEL CL F ) BB R
BENTE, ZOBBNMEEERIIZIIRT L T EWI LA HBTE, Ffc, E17H
BOGMICALNEEMBIZZENE ) L THOLDICKN, HLPIITHHATHY), TN
HEDHAZ EHHREEINS, i3, FA FROTMICRLNEEZHRIZOWTLREIBENZ
EHNRENTEY, wEBICL 5  RADBRENEES S A b5,

LEDRR, FreHHROZEHMORREIZFICOVWTARS L, THOGBMOSLOK
HEFDLDELN LETL T B2 bbb, L LEadb, ZZTRDIIRESEKL S
BEhicHBELLIGREY, #ERLYICOVWTORMLMEEBIZ OWTRT+STH 5,
L7245 T, KRICHTRSEEMBL EIZOoWThHHL - PGB 2 ELICHEL(RT I LI
T3,



F oW RNEELH (M) 1265
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Photo 2 I3 EHRINHE 21 BEHOEGMO P REIOEMETH ), TNRENNE (A),
FREB), AHO)ICHrHEERERLTwE, Wi, EMFREOHBICKZ TH 5,
W72 kTP AN TNV D2BRBL2LODOHT-ERTHY), GHOBRMLRI TS
LI R Hwbon, L CRRITHTY 5,

T Z7RICBHLNB L0E, FAEEORKTH S, L72d-T, £ 2 KREF
BERLLDGELICHTLTNWB I e bhrb, 72, FNL I TREDRLN T WHRHER IR
HLNBH, ThEFFRLA- L5, BRERICL > TREGEENS E2MIEI N, BOAEAIZ
i) rkl, TOWRECZLIRED AL EZHNZETH S,

FEEFZRAT, —NOREEEIBHLNDE, TOBRELERICHEL TdnLWwas,
BARETHLZ bbb, 72, TOEKL—ELTVT, REAENLNLEEDHL
Nnd, 5z, BEEROKRGEN-RLEZLNDZ2LN (ADOKH) bRLNE, ZOXKE
BRWINEAILEN, ZIICBEAI»ERING. Lzh»>T, ZOBRBTIR, FHK
RBETLTELTY, 9BELICHBRTZLDEEZ LILb, IMKDKRTHRIC 2 KRERERAIL
PEITTEDT, TNLDHBEBEFTRIZBAICHCFNLDOTHELER D, /2, REM
IZHLMBERICIBEEEIRON T VLD B2 (CHOKE), RRLIEBICBWTYH, BE
B OMEFHIZIZRABEEYIEEITNE L LR, BZRFEZZVWLO S5 (JII#ES 1984), L
2hoT, ZOBRKTIE, BAEETL L IREMBI b2 LTL, ENEBHTLI LI
BE T LW Ebns,

BB, BEMHAED 2—F—Fichb s/ \Enlfiis, MELrHE, ZORMBIZZD
Ekpr s, RETEOBELD FHROAMICHFE), RETENREVLD (FREICHFRE),
MEDLD (ERICHEE) O3IBELID D, KETENENL NITEEMBL BT 50T &
Bbiid, $72, MEOLDIIFEMBLEEINLHIHREIG L T, BREMRTHE %5,
WENIBLORENTLE I NDTHA ) (PARAMESWARAN & LIESE 1980), L 7255 T, HR
NDRBEDHE BRSO LNV EAZLDTHY), FROEENMBIIFOTLKRP, H50id
BEREOMINDLNAELEZ LILb,

WERORLIICIIEEMICRAL T, MMEOMBRIREHLNE, 77, 2KE
EELUBOBEICHE 5L, FOHREBBEILL Thulnwtk I ThHd, 02, ThbHiIEK
HBTHY), UEERBIIHLORENTLE 2D (COR), BFROWHATLE-720LT
VWAELOHKESLRLNS,

RAMBTHLEMBNEEL 74 ) B, 2KREBENEKETEBEbN S, 72, REMED
ByEBRICH, ZOMBELZOLNS, b, BRENTHEMLICE > T, #BERL DS
bNEAFICIIEELZRIITNL I TH B,

Photo 3 i3RIz H 7228 11 BEHOHMOPREORKELI L TH Y, RRICHSL
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& (A), PMEEH (B), AHE (C) »*»RENTV2, #H21 BHNHM (Photo2) &idh» %M
ZDFCORKBII R 5, '

FAEEFIH 2 FHOMM L FARICHSKILL TH 0, 2oL, ZOBDICITMEBMBKA
BLIZREL T3, ZOMBIcRWTNFo—25R%ET 55 (GROSSEN & LIESE 1971), &
ITIREFEREINLE Y, £, BOKEOREEENRZ LV oldkick-Bhic k5,

HEFEOTIIETL, RRLLCBHETHD, TOBEIKRILL TWw3H, ZnBEZIEE
BOEREILYH 5720 (AH LKA 1968), BILEOWEI S HBATIZ Lick b, ED
DIc—R L ZATRAEIT+DTHE2NDEFICRI B4, KMEL2B82HFT 5 Z ki3,
BOMERNTHNBREEEDE-BL2 RN I bbb, 72, FNREBETIIRKLER
LNBBICL-T28FENT VS, 2L ) LRENFEEFRIRFNICROLNEY, Zh
32 DDBEEERIBEAILTIRL L, BEREAILICLE> TEEZEL TWB2HTHSE (ML
1984), L72ht» T, ZORKILDBEIIEERCAID—TEEZLND, 12/7L, ZhHh 2D
IRKETH2DHE ) PREBTETVL W, BRIRIAEOMEL, To2—F—8BichHd
INEDHMKED LU > T2 . K21 FBOEMTRLIN: &5 LHBEORROBRIIBH LN
T, 22721, AHROMMROEBICIIRSECR> T 3R H 2,  NHRAEMEHHE
LOKRENTLE>LHERDERNIRKAE R & » 7284 (PARAMESWARAN -LIESE 1980) #
HMnzwhHIREIZL v,

WEMRRDFLIZEL CE#ITL T 5, MEMRII TN T2 KRERREMABLTEY, L
fehioT, EOHRLHELL T3, R, PHIRRASRTHL2 L 5, HEORIR
2h2MEBEBNEEY, TORIEBIZHZLNIN LB b s, —FH, AHHN
BER DB, TOWL DLW oHh, ZIF—BNBITHELIIcBRbibd, ZZTRS
BoicBWTid, BRONFICUET24TRICHET 2 ERMMD 2 KBEROH HE it
TTa&5icBbhs, LL, WEFROBEERNESI DLW L, FAXHD-HEEIC
DWTIMELRBITTRTHL I L 225, ZNORICOVWTITEM 22 %2
& DEMLHRE (Fuml98s) il bivwiEZ bb, KMENEAFIZOWT Y,
FOBEROZBERBTH S, Kb (7 7= TOFREE) 35455, A8, KEEE
CHRMMICEL T2 EBMiaL LB > Twa, Z0L ) ICKBEL T3 1~ 2Bk
RLizMD, FHRICHEC 1~ 3 MR ) BAIEHBV, Zok ) FolRizKbnEALS
NDBARTRTLINEEZTELIZZLWTHDH. T2, RBEINTWI2HBOKIL, HFHH
TRLD L, Lich»> T, EEMAROARILLEREERZT» 6 BT, NHEROEERICH
BL7ZLDnH»ES EITTHLEZ LN,

XA THHERMIANEE L Photo 2 Ic RN L NEL L > Tnwd Z bbb, L
L, FEKMLDEBEICIIA> TV IWEITHD, —F, REHARE: TEMARO> LIz, 4
NH#ATWS (C), BARBICHD 1BIOERFHNMMHIEEMITH), FHICEHEL 2/ED



FreYRBORESEE (5))) 1267

AR TEMIBTH S, MEL L, ZNBEIEBEL, #{ARLL TS,

Photo 4 (3% 1 #E NP REOBKA VR TH N, WH(A), HREWB), 55 (C)
NDHERITRENT 5, FAEE, %REEE, M Photo3 L - RLKETH,
TEIEBRLTLE-> T3,

EEMIBNFIIEE HICH#ITL TV b, 2D 2 REZE 1 EHMICHSTLELICE -
TWb I edbderbd, £72, KMEZRBLAZLRELZN2MBOBL 2L OHMMLTEY, W
FETIIMERBEOIBMICE TEL T3, —H, AHBTRENS D LETEEITE,
FEBERARICRLN T2, 72, AHBOEROBEEMBIIERE (EELCRRLNY
V) CBEELTW230THDE, CHUCIHEECHBL LIIRBEN TV, ZToKizthZ
STWVB I Lizbhd, &8, DL LA TORBEMBEIAFRICLIZLITHESNS,

ERXZHINEDL, ELICHENEATYWEZ b2y, FORIZEZHE T
T, TN LFRMEPIS, TORERIF(RE > T3 L 0o Photo 3 & RIRRICHIEL
Twb, EEARMBICIZI2ERS), — DA RICEBEHRVEROMIBT, L5 —2I3,
ENLDHICHEL TV B ARISEECMBTH 5, ATEIIARILT 24, BEIIKRELLE
v» (PARAMESWARAN & LIESE 1980), L72%4°» T, BEFIZRLN2F MR, %EOH
DEIKEE T D 5 TTHEME AT,

4, HRATOHLES

Photo 5 i3 t5d No. 3 nE 8 ZBB &M (15.5cm E) # 155, TH 62T, 2,
8, UBHORMEYIATHS, T4bb, —o>NEMD LA (14%F8, A), PR (8 &
H, B), THH (2%8, C) Th"H, “"IFNLEEMNETRERL TH 5,

BEMEOGINBREICZTMICL VZELWEENH L Lbrr b, BEERICOWT
A5E, THRTRELZEIMRMPET LTV, RICREMOEETRNZ L, F0/ELIC
HOHREEHZIVRELERRIRLNT, TNEFETLHIZLIIE LY, 4, FAOESTE
POBEBEED EFHDLDITIIKFEDIFLD L, CAFLLRIOBEICH 2 Z bbb R
NEERRNKREIFAILENTMDH T, HEEERIIERL, —D0EFICL S, Lid-
T, ZORETIE, BIL-EEERS A MICEICRAEL > L RETHBIZBE L, |
RE(BY ok b &, BENEIIMLL, 2KRELERL TS, 7, BEFICEL T2 EE
MRAEERIC L RILDEATWE L L, 7 7= 0fEErbTLLh bR 5, 25k
FEIc % B &, EE, M, REETEORLOFEEMBORIIZ» L) EA TS,

EEMERICOWTLHERTHY, THRTIE, ToERSLEZ T2 KEDEHKBEGETT
HH)LEEEIND, PRETIE, TTIC2KREBENERIIRABRELETL THEY), #ERNAF
BEIZHELNDNOERIIEETH S, 72, EdLzLHic, ¥ERICEHEEL CWwa88T
I TIEKRILLIEE > T2, EAHEBTIR, BOREOHRIZHEI NVEL { Lvdt, KLtk
FoTWalOEKIZ L VML Tha,
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EERDOGFICOBELHLPIZRL > Twd, THER TR, FZRFLOKEL L, B
LW, ZONIHIPICRBNTFELRH LN, PREICLZ L, ZOERLEALLZLD
ERILICZN, 2KREBELEEL, RICEBEL2ICKENEEZ->TVB LN RLNB LS iICh
2 Twb, EHBTIIZLACERABBETHY), BEEIFL (H#A, ZORZ)OmEHKLDL
FTHIL > T b,

EFMBOEMIBL, #ERROLHICRELVWSLOMEEELRL Tiwvds, THEN
Lok, TNENEFNLDLTEETOBRBCI DB, BELEN—DTHEH, BHITHE
DERMIWPICEIREFETILONECRLNS, Thid, L, PRBTILBEFETENTSH
3%, EMES;MELLLYD, BHrEEEYA LICRbN 28808 L 2o Th D, Lz
Ho>T, THNOBEICKIECRLNDINDIZ, FHEIECTHIKOBURT 2EE5FH 1
HTHY, LId->TENL ) ARMBIIMRATTHSE L EZ LN 5,

ULniERy s, 1 >0BMAOEBRMEENSLIE, 20 LEHE» 5T HEA~ME - THET
THLNDTHBZ LHbh b,

E+ 4 )

HRERNF 22, ZOROERMENSL - A& ZHAH L L, Tl
B, TORBOKBEIRIBTEI LI TEL, Thbb, FLeftoRERNFLIZIENR
NERERDOBRICERCEFRTIZLTRINSE, 27, RCARLN2 5 DEMICOWT
HET 2L, BERMBOFLIITARICHLHEMNOLNBRRECET T rROLNL, &
7z, EERROMI L RROMEMIZH 2 Z LARENT, 512, 1208HBICO2VWTASL,
SHMEZEFEAN O L HE L L THEAM - Ti#fA, EERLGRALEBZ LI L bl o,
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Summary

Differentiating processes of the cells, especially in the vascular bundles, in the current culm
of Chishimazasa, Sasa kurilensis, were examined with a light microscope. In the elongating
culms, specimens for microscopy were obtained from the middle parts of the odd internodes
counted from the bases. And further some specimens were also obtained from given parts within
actively elongating internodes. These specimens were fixed in FAA, embedded in celloidin, and
transverse sections were cut. The sections were stained with safranin and fast green, and
mounted.

Comparing the differntiation of each internode in one elongating culm, the vascular bundles
in the lower internodes were matured faster than those in the upper ones. While, in one internode
the differentiation of them in the upper part advanced early, and in the lower late. Epidermal
cells indicated the same processes as the vascular bundles. In the culm wall at given part, the
bundle sheath at the inner side seems to be lignified earlier than those at the outer side.
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Explanation of Photographs

Transverse sections showing the lst, 5th, 9th, 13th, 17th and 21th
internode from the base of the culm-1.

Transverse sections from the middle part of the 21th internode
in the culm-1. The inner(A), middle(B) and outer(C) part in the
culm-wall are indicated. End wall of reticulate vessel is shown
(small arrow). Vascular bundles without reticulate vessels are
seen (large arrow). The “red” cell walls stained with safranin
seem to be lignified.

Transverse sections from the middle part of the 11th internode
in the culm-1. Vascular bundles at the inner(A), middle(B) and
outer(C) part in the culm-wall are shown. Mature epidermal
cells are seen in C.

Transverse section from the middle part of the Ist internode in
the culm-1. More muturing vascular bundles at the inner(A),
middle(B) and outer(C) part in the culm-wall are seen.

Transverse sections of the 8th internode in the culm-3 which
were axially divided into 15 parts. 'Vascular bundle at the
14th(A), 8th(B) and 2nd(C) part from the base are seen.
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