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Abstract: In this study, buds from the current year young stems were used as explants to establish an effi-
cient micropropagation system of Sasaella glabra f. albostriata from Japan including the optimal bud pro-
liferation medium, rooting medium and subculture time. One year after transplanting, the micro-rhizome of
banboo seedlings were used for propagation to study the breeding ability of tissue cultured bamboo seed-
lings. The optimal bud proliferation medium was MS+4.0 mg-L™' 6-BA+0.001 mg-L™" TDZ, and the prolifera-
tion coefficient was 6.5 when culturing for 30 days. The optimal rooting medium was MS+0.3 mg-L™" IBA
or 0.3 mg-L™" NAA, the roots were strong and the rooting rate was 100%. The survival rate of transplanting
was 100%. After planting for one year, the shoot propagation coefficient by the micro-rhizome from tissue
cultured seedlings was 4.21 times that of the micro-rhizome from container seedlings with the same size.
Leaf color separation of tissue culture seedlings appeared in the second year of transplanting, which
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changed from the original single color of white-green stripe leaves to a few green leaves, white leaves,
white leaves with green stripes, and green leaves with white stripes. The photosynthetic pigment contents
of leaves increased significantly with the widening of green stripes, but chlorophyll A/B had no significant
difference. A total of 15 genes related to leaf color variation were selected for semi-quantitative RT-PCR
analysis, and it was found that the transcription levels of psaA, psbB, psbC and psbD genes in white tissue

were significantly lower than those in green tissue.

Key words: Sasaella glabra f. albostriata; tissue culture; micro-rhizome propagation; leaf color variation

A R LA B v R R, 7 T AR
ORI EENER . E5 KR 2 12
BT R T AR E RE R, 2T S
TR K& H &K . A 8UER 1 (Sasaella glabra f.
albostriata) X % 56817, J@& THRAN#, 518 H
K, & MMM AT, PRAEVE/INMETR, A
W N I = % S IS RN B il S =N R N
A LA T ARSI KER RS H . HH
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PR M R HGE, HA S 3= IR SR R, TR
I Bk i@, HRTT R SR R IR E AR IR
CARZ NHKER2019). FE A LT
B RETRE, WBAT(Phyllostachys edulis; 257555
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TiEEE2004), A28 BB E K AT R, anqe
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2020). HA V21T (Pseudosasa japonica ‘Tsutsum-
iana’; FEPEFEE A 22002). 16 AT (Pseudosasa
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T A SUHEA 0 1R B A bR A R A 2 ST v R LA,
(Rl e 2 57 1 SOHE A AR (P A R PR AR &R, X AR
i BAREREE L.
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1.1 RIG Rt

IS AR SRR T LA bR K 25 5 R i = (30°
15731"'N, 119°43'55"E) % 4% Fl 1 1) 1 SUHE 7
(Sasaella glabra f. albostriata Muroi), 1% /i F K 5
THA&.
1.2 IMEHESYIRIESR

B AR ) AR 2%, ) B % By
B IS, BT 121N B (BB 205 em), FH UG
ARG BE S, EORAKME2 h, J8CE T AR
ST, HEPE: H75% IR 30 s,
To R K PPBE3 U , A R 09 0.5% NaClOH
20 min, 55 F G B K5 5~6 K (53 min,
() AN RE 20, FA RSB T TE B g 4R E R 2R
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1.0~1.5 eon & 2 (130 7, FFh 24T R 47 AR K 1
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1.3 FREKFTHFIAE T FIEEE KAIFMm

e BUAE K — B AR B AR AR
M2ANZE, R FIKE6-BA (0. 0.5, 1. 2. 44l
10 mg-L )%t 28 38 58 A K i s . 7645 21 (1) i 0E
6-BAYKEE R, #8514 mg-L "' 6-BA+TDZ (0.001.0.01,
0.1710.5 mg-L ") 2H & kb BEGE 2 16 5 A K () 52
A BE30%, FEHMIAIME, 859530 dE 5%
THEE B
1.4 REE SIS FRETE) T ZFEE A KRS0

M HUAE K — BGRB8
2N, LEUR N4 mg- L' 6-BA+0.05 mg-L ' NAA)
MS#; 55 G 1% 5% (ERE5%30. 45, 604190 d,
GUIHREN T SR E 2RI ZE AR KR, AN b
P30, B IS EAE .
1.5 £REFENFESHERIIL

UG R 75 PR A — SR, AN,
W8 WA T 0 5] & HIBA (0.03, 0.1, 0.3, 3
mg-L )FINAA (0.03.0.3.3 mg-L ) {IMSH; 7 5L,

PR FUNAAFIIBA UK B %] [ SCHE 28 46 A2 AR 1) 52
FEANCHEB0%E, §19730 dJn, it RES. &%
R AEAREORTAR K . B BUE K RAF. R K4~
5 em [R5 T, BT 29Ik = O B £ 20 000
pmol-m™-s ) B 7 i TIHEH AR, RN AJE,
Gt R B s 2 AR ROIR DL
1.6 128 N ANHEEL SRIR ST T ¥R EEFE RE AR M

53 A BORIR T R B 4k 1 A% G BT 25 2%
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T, AR ZE, LI HE A 4R AN [ 3 EE 7 kAT
PRHESELG, 73 ) B T 64k XA, B AL PR,
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& eDNA, HART7 V7 WL 13 B 45 (Cat. No:18080-
051). cDNAFFE B PCR: REHL15A H 5 44 4w i
(PR, 2 B LS5 (2010) T 514, B f 4l
Y35t Invitrogen A 7] A i, PCRY™ 14 264 94°C 2
min; 94°C 40 s, 60°C 40 s, 72°C 1 min, 25/MEH.
Hrdctin yNSH A, AR EE3R.
1.9 BEGIH R

K H Excel f1SPSS 17.0 %5445 ¥4 #E 4T 43 47,
7 5 W R 56 SR PR TR) 2K 22 43 AT FILSD V.
BT 2R A= T ) S SRR G P SRR =
Az BE KB AR AR R (Yo)=(AE R A R B/ B2
FhE0>100; T IIARE="E MR 1 2 BB EG T AR
K= 1) S K FEARR I B0 I8 B 2R (%) =(tH %
B B K/ S 6 $E BB} 100, 55 2 B="F 2 5 i
TR A TR B PR rm= T R i R T
RAPRE AT HE BB RE 1 2 =R T A R A
R4 T 5 R A/ AR T H A R E0<100%
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2.1 EEEFERNEL
FERRIMER3004N, FEFEFI30 A Geit 45, sb
TR B 0 2F 22 87.67%, 15 YR NT7.33%, WibE N
5%, CLHA AR 3 AR K R AF, AR (BT 1-A).
2.2 HEFELESE
2.2.1 RERE6-BAXSFI8TE4E KRN
6-BAXT [ S HE 28 41 X A 1 49 B kS (R gk A
BE 5 6-BAKE BN, M ZF5E 25T =, P25
KA, %4 mg L' [(6-BAR, #5E R EN
4.90, 2w T HABALEE, THZEK N1.38 cm, 53
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Bl By EALIEREHBEER
Fig. 1 Tissue culture and leaf color variation of S. glabra

A: ZESMAK; B: REFIGTA; C: RAEF AR D RELRENAAAARK LGREARK A0, 0.03. 0.1, 0.3, 3mg-L"); E:
RF R EIBAAARK SLGREARK A0, 0.03, 0.3, 3 mg-L"); F: 2R3 G4 & 155 h et & oKy B (G: %0t WG: g-t
GABL W: Gt GW: 4het @ £ 40); G: 4133 W e 27 91 ROR 69 47 Hid Bk AF e 4k H: 432 K %74,

il b 3R 22 7 AN 2 35 (R 1) 2 6-BAIKEZ H Jin £ 10
mg- L7, R P T T R R A, R IR Y
6-BASMHRE B G AL K. A KSR PIER
BL, REIN6-BANIALER (1 2F # AL B™ &, W 2

o, DRSS MFEAE 6-BAWRZ I T 5, #LE
W, A DL GUBCR R, A E 2 . 45 L,
B I8 HL H SUHE A 4 28 18 58 2E A ) 6-BA K 4
mg-L ',

F1 NEIKE6-BAX FFIGE L KA R
Table 1 Effects of different 6-BA concentrations on bud proliferation and growth

6-BAJK ¥ /mg- L' B R K /em AR
0 2.35+0.25¢ 1.5540.14° AL, M g, BN
0.5 3.25+0.36™ 1.4340.14° FEALTEEE, M gt BN A
1.0 4.00+0.54™ 1.60+0.18° W EERRAL, #1F AAGETIR Z, AR RHIE B
2.0 3.85+0.58™ 1.14+0.11* HEER AL, AEIHREIE B 2
4.0 4.90+0.43" 1.38+0.25™ A E R, AR RHAIE B 2
10.0 3.85+0.37% 0.92+0.08" HHEER AL, AR IHREAE W

A BAERIF HEATRIR; KA Duncanik #AT 3 AL Bl —FI 8485 TR NG FERFEPO0SKPF TRE £

% FA.
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2.2.2 6BASARELKRETDZLE A W SFHE5E4E KA

RN, WA TDZIR BRI, H95E S5 %
TF 5 i BRI %, 24 n0.001~0.1 mg L™ 1)
TDZI, 2G5 R EE 2 = T X A, 11 4 TDZK
FER0.5 mg- LI, BEFE R B IR B % A BE
HABERARE . FNTDZRN R Gt /£ T
WAL A P R, T TR TS, R AR FE 1)
TDZ. 4% /N4 mg-L"' 6-BAF10.001 mg-L ™' TDZIt},
R R HONG6.5, TR K N1.45 cm. 45
I, AT%EFEMS+4 mg-L ' 6-BA+0.001 mg-L ™' TDZZ:
S TR e O
2.3 AEHBKATEX SFIEEE KM

W3 Fron, BlAE REFR N R B3 0, B auEs
T (1) 25 S 5 R EORN 2 K R I T S BRI R 5,
MREFRAS AN HEEH R ECN6.85, R FR30 diN 1E5H
FEI2A5 A, I EFA A S HoE PR (K] 1-B) o
M5 FR60 AN, ZF NG AR BN 2Kk B i R AE, (H
BE B IR IR T AR AR AR, 4k gl IR, BEE R
LR R, HAP 2R KA, DR RN [A] 45 d
A 45008 L
2.4 EIREFSBRIIL
2.4.1 IBARINAAZT IR E B IRAVRZ M0

IS IICIR B2 N AA B IBA T B A2 12F 1 SUHE

B . YIRINIBART, BE A IBAYR B 1, 2k
MR BT 5 AR R %, 4R 0.3 mg L
IBAR, HEUHEA 8 1 AR FR 2RI 3 100%, 3R %L
H2.804, AR K H4.33 cm (F4FE1-C), 4
IBAIKE N3 mg L', AE MR 2R 535 FRAR, A ARE0Y
I, MR, IS IINAART, FEENAAIRE T &, 4
R A AE AR B AR R I, (HARK AR S, MNAAK
FEILFI3 mg LA, MR 46 Ak, AR AR JE SR %L
1 2 H RS RGOS R (81-D). L5 LTIk, 725
FHEFYRN0.1. 0.3 mg- L' IBAE0.3 mg-L ' NAA
I, SPIAREAR K 2 5 A B3, #RUE BT A
MRER TR, (HIANIMINAART A AR % 5493.3%, T 10.1.
0.3 mg-L ™' IBAR AR A 100%. H B K
Pk F, Whn0.3 mg L' IBALLEE AR R A4 K340
F°0.1 mg- L' IBALLFE (K 1-E), #ifx & 1k FEMS+0.3
mg L IBAVENAERRE;FRIE,
242 YIeBHREHETR

S HREHE, B3 7T KENRE WA
1-H), L1500k K 4 R 4F 1) i W AU 0.3
mg L IBARIAAMRRE 738, AR E BRI =N,
T30 dJ BUE R N100%, 7riat K RIF. fEBH#
BRI N, BRI a5 A8 1
NERITIE 280, R B E N ZFRR, B

2 6-BAMIARIKRETDZ SR HE5E 4 K AIE M0
Table 2 Effects of different concentrations of TDZ and 6-BA on bud proliferation and growth

6-BAJ )% /mg L TDZiKJ%/mg-L" BE 25 ¥ 2K /em
4 0 4.90+0.43° 1.3840.25"
0.001 6.50+0.53" 1.45+0.07°
0.01 6.75+0.42° 1.45+0.07°
0.1 6.35+0.50° 1.30+0.09°
0.5 5.65+0.38™ 1.68+0.15°
=3 B E e ) 3 SR I SE A KBS
Table 3 Effect of inoculation time on bud proliferation and growth
AEACHT 1)/d SRy FEH K /em LEAERARI
30 3.45+0.3°d 0.85+0.07° 1EH
45 6.85+0.51° 1.39+0.07" 1w
60 8.40+0.49" 1.48+0.10° #th, FFaRER
90 5.40+0.29° 1.38+0.14° AL, REK
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F4 TEEREIBAMNAAZT R & 4 1R AR
Table 4 Effects of different concentrations of IBA and NAA on rooting of tube plantlets

IBAZ/mg-L" NAAWKE/mg-L AR 2/ % SPIIRREUA PR /em
0 0 86.67° 1.73¢ 5.07°
0.03 0 86.67° 1.53¢ 413"
0.10 0 100.00° 2.27¢ 5.53°
0.30 0 100.00° 2.80 433"
3.00 0 66.67° 5.00° 2.27°
0 0.03 93.33% 2.47% 5.20°
0 0.30 93.33% 3.53™ 2.13°
0 3.00 100.00° 747 1.27°

KT R A T i LG, BRI E 4%
AR R B — B, B AR Ny At . . [
-2 Sk SO 2 1 26 SCamt AL iy (BT 1-F), 2%
gUEnt i AL E . o, %R B AN E 1.
Horh G (G) L4 4 8.67%, (W) N 18.67%, 4
19 4% 80 (GW) 937.33%, M 4 % 20(WG) A
35.33%.
2.5 1B S R FNHREL SRR X AT ¥R BT R STV 2
2.5.1 TEIHEE S FIEE R P MR S5 R NIRRT
A HCZEL B RO T P P 4 AR AR B, DAAFRAS
[ (R 7 AT SR M A . 2N S, BUE
LW RIS R B E GRS, RIEA
FRH (M3 2 3MEANAZF 2HEM AL 2], 5 RECRIF 33
P T A AR . K 4228 5 R
OGB4 2N 2 R AR, (HE Ptk
RET AR, oS A 63%. Kk, ik

B LARE BE3 2R 3 HE AN BE BLA 27 28 1) U5 AU AT S HE,
AT AR A e 1 4 55 R
2.5.2 T RIRIFMEREIARENNES

R I BR B4 ZF 28 (1 Uy A AT BE S 950, 4L
JERFEE BT IR B A . AR, I H ORI
(I HE 57 R Hr e AR . IS A A
P, SRUSZEL B B AT HE 5 AR Kk 318, 148
Ja 55 AR B0k 36.53, N 1 I 1015, 245 R g N T
VL2015, 5K H EAH B, 3N ) 5020 A e T
93.6%. 4.22f%. 5.18f%. HEI1-FAMGH LLFE H,
UL B W T HERE 2 S, AR N AR,
JARERESVR S
2.6 RYUEREI B BERFEMR
261 AEIMHBAEGBREZENESR

XA FERAREL. SR 2k SO ZRIH-4
AR [ GO AT I b B R

&5 TEHEERAE T B LS EETESE = HEIS 0
Table 5 Effects of different whip segment specifications and whip number on reproductive
productivity of S. glabra

VT HERUR NGy HE BTG 2R % R SFEIbR E/em
B R AR A28 FRBE3AN S, 22K 100.00° 2.33° 2.33¢
FFB AN TR, 2460 100.00° 3.60™ 3.60™
BEBANLE, 3464 97.00° 3.14° 3.14°
TFBE3ANEE, 35K 100.00° 3.67° 3.67°
IR BT AT A FRBE3ANSF, 22K 86.67° 1.45% 1.45%
BRELAANZF, 22K 63.33¢ 3.60™ 1.83¢
BFER2ANEE, 3444 56.67° 1.31° 1.31°
RFB3ANEE, 3454 76.67° 2.00° 2.00°
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FIE A R GROK Y], 4Fit it 4 3a (Chl a),
28 ZDb (Chl b). M-ZRZ (a+b)[Chl (a+b)] S KA %
I 2/ 2% 2 (Car/Chl) ¥ B & i v 4 £ 2% ZUAH 21
ORI i [| DS N S Sy = S W o o =
76.0%-77.1%- 77.0%F178.3%, {H&M-4%25a/b (Chl
ab)HI LR EER.
2.6.2 HETREXERERRTESH

N TG A SO RS R R B IR,
T ERT-PCRAF M 7EAN [A] i (L 4 2 R 15N i
RR BRI MFRIE. e BRT-PCRZE F(K2)
7R, atpB RAEFGH A /b8 RIK, ndhEAE4FRZH 21
SR R, Hh 3K psad. psbB. psbC. psbD

TEARRAS R AR 18] 1 2 sk A B 2 22 e, 7
A A AR P RRIEER D, MAEN FaEd
iR ) R I8 B8, 1% KapH. ndhC. ndhG.
petD. psbATEAFIAS [T Fr (8] () 3% s KPR
T 2
3 g
31 BN—MALERSMHELERESHRIRE
BEAE

H B & A 2 M7 LU 28 9 S E R 8 37 4 15

REAR R, W2 & 87T (Dendrocalamus brandiss;
FRAEFEZEE2019) 51T (Qiongzhuea tumidinoda) (F

6 BYEREIRIREM M RESERENLE

Table 6 Chlorophyll content and relative ratio of different types of leaves of S. glabra

— Mo ERa i a/ MR RbE R ek Ratb i/ ek Eal KA bER/
7 mg-L” mg-L” mg-L™ H4 Db Mo
5 10.50+0.43¢ 3.76+0.19° 13.82+0.62° 2.67+0.04° 1.89+0.07¢
SRS 24 23.58+4.61° 8.78+1.72¢ 32.3646.32° 2.69+0.01° 4.15+0.81°
SR 24 33.90+2.32° 12.3240.99° 46.21+3.29" 2.76+0.06° 6.17+0.18°
ZEIH 43.75+1.08" 16.43+0.34° 60.19+1.38" 2.66+0.03° 8.71+0.35°

F w FW FG F W FW FG
. petD
ot T [y—ge—— -

E2 AgHEAERREM R 15N SR EE 3 E ERT-PCR
Fig. 2 Semiquantitative RT-PCR of 15 chloroplast encoding genes in different leaves of S. glabra
F: ft.ot; W: @1vt; FW: feet 69 & &40 FG: fert P a9 540,
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H 45 2021). B AT (Dendrocalamus sinicus; %
MG 552004) 55 AN AEAT, SRR FE RS R AL . ZH 5%
F U B R EROR ST I A AL, R EE R 48
M3 AR 5K REMNT T HLREE TR . A
AR B 303145 dZE K 7 4k AR TR) %
BT A K R I L, X RIATN
KETHA =L RIA A . 546, B R A
20 55 P R AR AL P IR A R e O, BT e
T T 552, BHEAE S, W, WK,
JRAAR, AT PO E e gt 7 — ok Bk, T2
M EATA B E 5 R A B EE S
o 5 A5 (2021) W 4R 5 T <5 7T I R A 04 o0 1 g
LM, 25 TR I 1 % S B 1 S v e de v,
2 03 A HE B RN A~S WA HE Y LG ¥R B,
VT HE b AR HE A B B PR, MR A R
ST B ARERENITHEERR T & T
W AR AT, AT RE DA N 2B W ORIR T AME AR AT Y
0 T 3 AR 2H 2R, H O B s AR 0 ) 4
JLEAT . ZH 55 B R R JE AR o S E ST K BEAT, A
A BAERE N TR A H BT, DR B A e ) 2
Bake S34b, AR E AR AR s 0 AR A G
TIFIIBA, AT BEXS 2H 5 1 R AR Jn 1 ML A e
PR T R . ZERAIRAE(2013) 4R 5T T AR A
A 15 77 0T 448 R ML T R T e, 4 R
RILABTXS ¥ B H 55 RN R, LG IBA,
NAAR 7. B R 78 2 08 A AR KRR,
HEAR W AR R TIBA, XSG
B () B HE R 7 A 5, 3 R PR T .
3.2 TEBEARERE NI E-F
BINERZTMEY T BRI EAR R, HE
ANTRIAY Fofr (1) BT e ) 22 e BOKR, AS [R AR A0 A K T
FFD M ZE ST MRS AR R &
AAEIE . e 6-BARERE (& HEAEY) M 24 IR K S 2F
(K, K R AE 6-BAIK FEE H2~5 mg-L I} ]
DL 5 2F 8 1% 452019); TDZA] LA I ZE 05 %
JIGTE, ST AN RE ZF ) 3G 5 B TR A AR 1) ROR
(RE%2022), AHFFLLE6-BAWE N4 mg L, 3k
19 7 BRI, i FKFE16-BA (10 mgL™)
X B ) 38 G A A AR, 3X 5 2R A B RORE B R
(2006) I 71 45 R — . R E R TDZ ] DL

W2 RS 70, TDZIRFEid &, #0028 i s 8 A K,
X5 R EEQOID M LS R — . ZLEEE
FITDZHI A BN B 5, BEVCR AR EZ I TDZ.
AR ENAARIBAH T4 T B A AR B TR (M e
S£2015), AR AIR BRI 1 4155 0 B AR
R KIS FHE, Bk, 27T AL B IR A2,
AR I AERIE TR BRI

S, R A A R R O S R 2 R
V15 A€ 28 1355 3 AR E R AT B, AN [R) AT Ao o
T A A T 1 W 5 e 2 5 BN B AN AR D, 3
AR 5 ANFAT A REA L 2R B M 5k K B R
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