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B, RIEF, H

e, MER, Woti, T 2

(TP I EME RS, TP F R SR TS0, VTP B 330045)

A= [ B8 ] BTEN (Pseudosasa viridula ) FFAEAY#RetE . [ 7535 | 0 BN HULII A 5 WU 50 28
PrEgTFAEMAR . TFESNZS . TERVEIIG . LG0T et [ ER 1 B NELTTERAF, £
N1—5H, BN 3 A¥IE 4 Abh), JPERBEREHE, FENNBIITERL, BrTITERL, AT IER
3R ARSI T AR, 00 0.12%, R PTARSE T 1 20id o %o . B 3 ~ 4 BUNELLL,
THUME ER/NME 8 ~10 28, /MES 1 MOME. 1 BUNRE. 3R A, HMESZHO 3 M, AN 6 4L, 1 HulfE
B, Mk 3R, WER; BAEFHITENT N A BT, &/MEL/NMERTFENFE A A T, NiRaE
B MEMERIZ, SRICHFUR. [ 4k ] AW TSEM R 23 TR TARRE T 2%

KR BT FAE; AW EREE; ARAH
FE 53K S:8759.175 XEAAREAD: A

VPR ARARZAEAERY), REENT A
MR ERKERERKE, BN EREAERK, HEF
P S B e o OV S A A 257 e = U FE S
BRRFET, XA B A A8 2 A 1 R K S
F, AR T PR IO . AERIMELITON . e
SR, I, BN HAG AR B AR TR
AR, BT, XTI =R R s
EA ALY, WFE ( Phyllostachys praecox C. D.
Chu et C. S. Chao cv. Prevernalis ) ®'. H 4T ( Chi-
monobambusa sichuanensis T.P. Yi) W AT ( Den-
drocalamus latiflorus Munro ) ®'. F 4T ( Phyllo-
stachys edulis (Carr.) Mitford cv. Pubescens ) | 2%
it 47 ( Bambusa multiplex (Lour.) Raeusch. ex
Schult ) " 54T ( Qiongzhuea tumidinoda Hsueh
et Yi) V&8, A XRKME ( Pseudosasa Makino
ex Naka ) PR TFAEAE )22 R R RS D

ENTRARAFTIEFR ( Bambusoideae ) < 17)&
Pl 2018—2019 £EVLPG AL K -# AT SAH Y
Fpe N AT I IR LRI S, W E RIS
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49.5 m, J& W ST IE KA, AR AR
17.0 ~ 17.7°C, B¥i i il 40.9°C, #hom IR <
H—15.2°C, FHIEIE 1772 ~ 1 845 h, 4FFHF%
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N 523 BREEAFTRYAE IR SEmT ] . MARAE L T AE 3
AT, ST R B T EE T . TR
Z: M Dafni"" . MR BERCHE T AR, AT
MRINZ 25% FTARFFAE ;. ARG, ATk 50% LA
RTRRIEAE s FRAESE I, ATARIN 25% DLT B9AT
MRANTETFAE ;. FFAEARIN, kN2 T 10% BT HE
Fie. Beoh, Mg E, WE . GBIk
JEEEIE . SR RO
22 HREWSURE

FAEREACI (2019 4F 3—4 ArpA) ) /N
FE, AN T KA O IRAR N PR RS2, 48
THEF /NS . /MRS L /N,
FEAE AR S A T X INAEHEA T A, SR SR A

F. R, KA. MESE . HEREAEAEAN B A FRRE
23 INEFEBEUER

20194F 4 H 11 H (W, KR 18~23C) , #f
Hi N BEHILIE X 30 ZR2EAT/INMERERE 1 h WERHIT A
PERE, ACSE/NETFIL . ANFESKRIT . FE 24 KA sk i
A TFHEN . R A

3 ERE50H

3.1 FHMBREFER

2019 4 1 A Ay, VLRGP 2 A 5t bl
WY BUST TFAEBIS . 201941 H 16 H =
2 29 HOREw (K 1-1) , REZETIE AL
oK 1-2) , BAIMRESE; 3SHIHE4H

. : " . ._'-._ % ':';‘f' '1‘-

®

T LITAERIIPTAR; 2 RTTAE/MEE; 3 TTAEREIPTAR; 4/ METFRCETE/MET . T8 SIFERIITAR; 6. /METTRSE P/ ME AR 7 AR I0FT
s 8AEATAENEI G 952 NETI/INVEE; 10, 6 HARPTAR, BRfTIRIEA0/D; 119 AR, BT RIERE; 1280 TKaFEIFIE,

Notes: 1. Bamboo forest at the beginning of flowering; 2. Unflowering spikelets; 3. Bamboo forest at full bloom period; 4. The floretsblooming in the middle and

lower part of the spikelets; 5. Late period of flowering bamboo forest; 6. The florets blooming concentratedin the upper part of the spikelet; 7. Bamboo forest at

the end of flowering; 8. A small amount of bamboo flowers were still blooming; 9. Caryopsis eaten by insect; 10. In June, new bamboo were small; 11. Bamboo

forest in September with new bamboo grew vigorously; 12. New bamboo did not bloom in that year and bloomed the second year.

B1 Zf7FEmkE

Fig. 1

Forest form of flowering forest
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15 HAFFAE I (& 1-3) , eI akiy 50% ~
T5% VIR, X —BrBiFst 46 d, JEAEHIRT )3
K, B BT TR B B IS, /INETFIL
ZAETP R /NERE . TR (B 1-4) , BIHAR
BB W, BAOTREEG; 4 16 HE
25 H PR (I 1-5) |, TP/ MESE T AE/ N
BEM (B 1-6) 5 4 H26 HE 5 H 4 H AR
W (E1-7) , RS EIRIEIAE (B 1-8)
BUR A STt s AN . A PTRRASE, 32 H
M E ([ 1-9) o PrakeE T B DL o
HE, AREESREWAL, R 0.12%, FEVTARH
AMERFS AN . LB, 2019 4F 4 HREMN
FIATHEF AR OB e, 6 A JFLaR M (1A 1-
10) , B AR (B 1-11) o &80T,
K146 BEFTT, BT AREANN, —ME B 20 ~
30 cm, FE IR 75 em, FIATUEASTIIE, IKAE
e (E1-12) o
32 kA

EEMTFACR N J0 20, TCIHiiT . 2l
JHAE, R 110 d 24, HALRMTHRASE, &
TSI, K . RIEET IR ST

GEitHEHPY 523 BREANTHITFAEERYL, #& R PTAITIE
RAFFLG W EATIALT | BT AR . TP
Y3 RRAY, TR 2 4R UL EATRR, 8K
B REH AT RR S 69%. EATTTFAEZRRI X 4N
ERRIFAE ST T SRR AE BT A
TERIVEFRN, JEIEASE, 2En IALE E—4FTF
MRS b, WA DIER SRS L ET
A R TRROUE TR R TTAE, THAERSE B
B N IR S SR PR TR S A
VIMREY) 28%, FPTHH AT ML, 40/MU%E, BA
BERBYE SR, YEANIIE, WAESITRFE DI
16 BLAb, FEHLNIEAETE 3% IR TFAEATRE, BT
1. BYTER, HEBIATHRRIE S HAERKE SR,
TALSI LT ATFAE
33 HEREBEESEN

EN AT — B H 3 ~ 4 MUNE- AL (&
2-1) , H/NEE, B EA A/ NE (E2-2) .
INEEAR R, Haa, KR, SR asE, K
4~ 10 cm; FAS/PNEILIAE 2 &R, HFTE/DN
16 BA/NMEAE 8 ~ 10 4/ME, M2y 5 mm,
& A AR BRICR/NE; INERFTIE, HAb

TE: LAET; 2/08; 3IFII/INE; 45MF; 5NFE; 63805 T ULEg 6 BOMESS s SMERS; 9RSE. LB 100 mm.,

Notes: 1.Inflorescence(4 spikelets); 2.Spikelet; 3.0Opening floret(3 stamens); 4. Lemma; 5.Palea; 6. Lodicule; 7. The rare 6 stamens;

8. Gynoecium;9. Caryopsis; Scale bar: 100 mm.
2 EMRERBERREESEN

Fig. 2 Floral organs and fruit morphology of Pseudosasaviridula.
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Feo WFE. KA. MR, MR (& 2-3) ;
WL IR A LA, SMEARNRE, MR R T A
o, PEIE, SMEEEE, WIDER, Senndel B
NG TE, H 10~ 14k, K 13~23 mm ( & 2-
4) 5 WREXSA TAMENM, BAHMERS sk, B4t
B, A el gmginamE, B2/, &
B Shk, BIMED 4k, K 9~19 mm ( & 2-
5); WH3M, K2 4mm, 95292 mm, 2%
Wik e £, BEPBEUIR, 3HE A AR, Fisk
FE—MRY 2 MR R IEIE, BRIRDE, S NAR—0
MK R AR, AR (18 2-6) 5 MESE RN
3K, B 6 M, b S5Eid k., ik 4 4
BN, 2Bz s, B, madesy
FEife, K 6~7mm, FEEHEZ (K 2-7) 5 B
KB, MESE; MR 1, FREmMEE, R
B, K1~2mm, KA 1 mm, #kA6,
3, MBI, K2~4mm ([ 2-8) ;5 RELAFH
R, B, WEE, EB6, K24 12 mm, %
253 ~4mm, RAEOGHLE, BEHEHEHAME,
TEAAAERERSE, 92 mm (E2-9) .
34 INEFEIE

VIR & 75 5 R AT AE R o0 i
RIFIA AR, FFRBOATAETFAER K R oK, F
SMREETE, ME. HESSARRAR AL, MERERIZY, o
SERUG . WRROKEAE, FERG, HES R4 s
% WERPTIEARER R, TEAERIRR o ARSKRTT, M
MR, MU, M FER AL, BRI EIAR X B
K, HAATEREBEL. E/MEE T,

F 20194 4 A 11 H 6: 00—19: 00, %f1d
PIARIC Y 30 2= 2B AT /INE 1 FF A6 E A8 147 5 B UR
W, BEHLEERUR I 6 A/ NMERTFAESERE WL 1,

— RPANE BRSR], SRS BT AT/
16, EFEZEEDTE B, FTrRIeERD . /ME

TERCS, KR @ oK K MR T, AR4E
GNP EE T (I&3-1~3) 5 BEEMHER, L2
W, B AR A (& 3-4) 5 FER
BRI N, JFRTIT, BVNMERF X
P (K 3-5) 5 e nEc (K 3-6~7)
e EAREE T ) S A4 5 ok o8 WS A6 2Y
ooz (18 3-8) , BEEIMEHG, 62z,
HESk W el 4, AR 25T sl 40 2 A N (& 3-
9) o LM IMEE B ELMMTEL 4~5h, MM
TR HOR 2 LM 2 2 U AR 1 h, fE25198R
SO A2 BVRR . B ESEREE HR AR,
i RS KA 24 DR 1 28 T 24880k 0 el B s e
3.5 FFiElF

XPEENT AR P AT S A I, DAEASAE )T
F, AL MR INMESSTE, TR H L
ME (E4-1~2) 5 WEEA/NEFR, FFAEN/IVESE
WG, MR b, FRAEY B R b (& 4-
3~4) 5 IR/ VAN R INESET T i
B, WL 2 b R 7 & B R A2 AR L
FEER AN S, TR NEREE (Kl 4-
5~6)
4 3tip

IR O R R BOE AR AR . iR H
FENTFAE SO E IR BTG 3 s, BAREEOR B
SEFFAERI TN Ochlandra stridula Moon ex Thwaites
8, WEASIBTHRAZER R B IF e
TR RN Z M HUER TR, A AT R — AR SS
SCIEANFRIE R R, A b R R4 A
T2, WEAT, WA RPN S E TCrE B T
HEEH, T, AT (Phyllostachys nigra (Lodd.
ex Lindl.) Munro ) . W4T ( Phyllostachys sulphurea
(Carr.) A. et C. Riv. cv. Viridis ) ZE4TF; ANEE

x1 EMNEFILHE
Table 1 The opening process of florets

/NEJF 5 Order number

FF 1€ FEFlowering process

=) w N w N =

6:307E25 1M 1 —7:307E 25 Fa tH —8:25TE 2 A At — 1 1:3076 25 78 4 T HE—12:357TE 24T 24k
7:009% 24 853K —9:3046 2 52 4 HH— 1 1:5096 25 58 4 F T —13:0516 25 FF 24 Bk

8: 15162 5 Sk —11:2046 25 42364 tH —12:3096 24 5642 T HE—14:0018 25 T 240k

9:317E 25 Mk i — 1 1: 2078251 HH — > 11:407E 25T 40 T T —12:387624 584 F 3 — 13:4078 25 T 2480k
9:374E A A HH — 10:56FE K HH— 11:56 7625 T 4 R FE—12:3076 24 58 4 N 3 — 13:2216 25 FF 240k
10:307£.24 8% k—13:007£ 25 4 #i1 tH— 14:107E 2546 T HE—15:407625 58 48 N HE—16:307E 25 T RLEH




3

BAPEHL, 55 EATIFEAY AR ENTSE 35

TE: LEARITIER/IVIE; 2 AE25 TR th s 3 AE2Y A0l 4.4E20T0R T aE; S AL sE il
6.EZy5E e T aE; TAEL IR ; 8.4ELLInI4E; 9.4E2h 44

Notes: 1. Spikelets that have not yet bloomed; 2. Anther begun coming out; 3.The whole anther extend out; 4. Anther began dropping; 5. The stigma was

completely protruding out; 6.The whole anther dropped down; 7. The dehiscent anthers; 8. Filaments were shrinking; 9. The shrinked anther.

B3 f£rheFiEiE

Fig. 3 The Flowering proceeding of Pseudosasa viridula

BIFAEWATR R T IFAEATRR SN, HoM AT aR AT 1R
WERAERK, AoB SRS, *
BT AT FR AT, GRRAT A AR AR AT
( Pseudosasa amabilis (McClure) Keng var. convexa
Z.P. Wang ) ", /T 2018 446G, CIELTT
1€ 2 a, IMKRNTCIRHAT . BT YISTRIE, BT
A6 O 0 25 0 T AT, O Bl 2 a SRR,
BT AL B — 3, B EEN 3 H EAE
4 Apfykets; (SRS TR SAGSE, AT bkt
TICHESA R, Ftk, B BE T HERY
P, JTAEE TR SR = 2a ot 2

FEP IS EATET 70 2807 T B A AR =Y
A7, 1943 4F, McClure!™ HHRAFZE 4 H <NV

MIREE, BTSSR ALy o3 A FRAE T A JCRR AL
¥ 2 R, VSRR S BRI AR
RORRAPRIE; 1986 4F, BRAAST) LA o R Ak X A7
FAETF i — 2P S — R R A WA BR AR P FZER
KA TCHRIRAET ; 2018 47, MRAHEFEN XA AT
( Pleioblastus pygmaeus (Miq.) E.-G. Camus ) . ¥
% 4 WI AT ( Sasaella kongosanensis ‘Aureostria-
tus’ ) . ‘EERCLAT ( Bambusa oldhami ‘Xia Zao’
ZSX) MALIF R B BT RA MR G KB, R
B3 ML MAMEIE S S A AR, (HAEF R
HRIRGAEST, RVEASET BRI — e AT
brp AR s I 1B~ < S IR 1] o Rt N4 WY -8 e N i VA AN
AT EA MM, AT — Ml 3 3 4 MU
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%33 4%

e 1~ 2ABF PIRSETFR/INME; 3 ~ 4 /N A/ NMERFFRIUT 5 5.5 —/MEPR T 2 &/ NMEMEERS; 6.8 — NI 2 F4/IMERESE ;
&5 ~6 B A: 100 mm,

Notes: 1-2. The first flower to open in the whole inflorescence; 3-4.The opening order of florets on spikelets; 5. Anther development from bottom to top in the

same spikelet; 6.Pistil development of florets from bottom to top in the same spikelet; Fig.5-6=100 mm.

B4 £MTFEIRF

Fig.4 The blossom order of Pseudosasa viridula
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stachys violascens (Carr.) A. et C. Riv) P fghsig
fKTF 0.5%; FEJLER i@t X 2 g 68 FATT- 1T 4L
SESCHATONGE, R 23 ATl BN 4G 5
MG, WER RGP X R R AR 4 S B e AT
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Flowering Biological Characteristics of Pseudosasa viridula

ZHAO Wan-qi, WU Zheng-chun, XIAO Jiao, GUO Chun-ce, YANG Guang-yao, YU Fen

(School of Forestry, Jiangxi Agricultural University, Jiangxi Provincial Key Laboratory for Bamboo Germplasm Resources and Utilization,
Nanchang 330045, Jiangxi, China)

Abstract: [Objective] To explore the flowering biological characteristics of Pseudosasa viridula S. L. Chen et G. Y.
Sheng. [Method] Field observation and optical anatomy were used to study the flowering biological characteristics
of flowering forest facies, flowering dynamics, flower organ structure, fruiting condition and so on. [Result]
Pseudosasa viridula is a kind of continuous flowering bamboo species, and its flowering period is from January to
May of each year, and the period of full bloom is from March 1 to April 15. The types of flowering are complex and
diverse, which are mainly divided into three types: old bamboo flowering type, new bamboo flowering type and non-
flowering type. Under natural conditions, the fruiting rate is very low, only 0.12%, and the regeneration of post-
flower bamboo forest conducts mainly through asexual reproduction. The whole inflorescence consists of 3 or 4
spikelets, with 8 - 10 florets on each spikelet. Each floret contains 1 lemma, 1 palea, 3 lodicules, stamens mostly 3
(very few are 6), 1 pistil and 3 plumose stigmas. The flowering order of the whole inflorescence is top-down, while
the flowering order of florets on the same spikelet was bottom-up, so the inflorescence of Pseudosasa viridula be-
longs to the mixed inflorescence. The floret is monochogamy and the fruit is caryopsis. [Conclusion] This study
provides a theoretical reference for sexual breeding and cross breeding of bamboo, as well as a certain basis for the
study of low seed setting rate and cross breeding of Pseudosasa viridula.

Keywords: Pseudosasa viridula; flowering; biological characteristics; forest form
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