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Research on the flowering biological characteristics of different clones of
Bambusa emeiensis

Shen Zhilin'?, Zhao Dandan’, Yuan Jinling', Yang Lifan', Zhao Ya', Wen Bixia'”, Wang Jiye', Ma Jingxia®, Yue Jinjun'

(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Zhejiang Key Laboratory of Forest Genetics and Breeding,
Hangzhou 311400, Zhejiang, China; 2. Heilongjiang Bayi Agricultural University, Daqing 163319, Heilongjiang, China;
3. Anji Bamboo Expo Park Co., Ltd., Anji 313300, Zhejiang, China)

Abstract: [ Objective ] A systematic study was conducted on the flowering biological characteristics of Bambusa emeiensis L. C. Chia &
H. L. Fung to clarify the flowering rhythm of bamboo species under artificial cultivation conditions, so as to provide a scientific basis
for the effective implementation of cross-breeding of Bambusa emeiensis. [ Method] Two clonal lines of Bambusa emeiensis, DTW
and JJS, transplanted in Hangzhou were used as research materials. The forest appearance and flowering phenology of the two clones
were observed via field investigation. The morphological structure of floral organs was observed and recorded by dissecting spikelets.
Pollen viability was detected using the iodine-potassium iodide (I, - KI) staining method and in vitro germination assay, while stigma
receptivity was examined with the benzidine-hydrogen peroxide method. The breeding characteristics of the two clones were analyzed
by estimating the pollen-ovule ratio (P/O). [Result] 1) The two clones of B. emeiensis L. C. Chia & H. L. Fung exhibited identical
flowering periods, with full bloom from mid-May to early August, and a few florets continued to open for another two weeks thereafter;
2) The spikelets of the DTW clone are purple - brown overall, while those of the JJS clone are purple-brown with a slight green tint. The
anthers of the DTW clone are 5.48+0.55 mm long and yellowish-brown, while those of the JJS clone are 4.51 + 0.32 mm long and bright
red; 3) The pollen viability and germination rate of both the DTW and JJS clones reach their peaks when the anthers are completely
exposed. The optimal pollen viability is achieved in May and July, with the proportions of strong pollen viability being 75.2% and 79.2%
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respectively. The optimal germination rates are achieved in June and July, with the proportions of good germination being 4.3% and

4.9% respectively; 4) Both clones exhibited the strongest stigma receptivity during anther dehiscence; 5) Under artificial pollination, the

seed-setting rate reached 4.00% for DTW and 2.67% for JJS, while no seed-setting was observed under natural pollination conditions in

either their original habitats or transplanted habitats. [ Conclusion] The flowering characteristics of the two clones of B. emeiensis L.

C. Chia & H. L. Fung are different, and their flowering is not synchronized under the same environmental conditions. The DTW clone is

suitable for pollination in June, while the JJS clone is suitable for pollination in July, but both clones possess a certain degree of fertility.

Although the overall fertility of the two clones is relatively low, they can still serve as breeding materials.

Keywords: Bambusa emeiensis L. C. Chia & H. L. Fung; flowering biology; breeding system; seed setting rate
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FAEHE R AR, WE AT METT U,
KABOKAK, SRS WREZHT K, PBIRAE
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RASTEREROIFERE, 2K 1 ~2h. L
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Tk s K AR 25 (8] T, MAEZGWI 5 2 58 215
HET 3 ~ 4 he WEEATRITREK, F1~2
hy BN EARZ 0K, B R A AT G B IR 5
B, 2T JIS LM R ML ARAH WL 1.

AL SRR B RSRRG MAT CORITAERS: D IFERET: B RIFIEIESY: FOBTE/AME; G IEZiNIZ L H TEZ e 4kl 1 ANZETELA .
A. Bamboo forest in Sichuan; B. Bamboo forest in Hangzhou; C. Foliage branches; D. Flowering inflorescence; E. Non-flowering inflorescence;
F. Immature spikelet; G. Early anthers ; H. Anthers fully exposed; I. Withered anthers.

B 1 ZT))S T RBIFFIEAE

Fig. 1 The flowering status of clone JJS from B. emeiensis

22 EMIEFRNTEEN

BYTIeR A, pithZRi, HARSRYINE,
M 2N . P22R T, B s iakE
/M. DTW otk & /N 2548 1IS otk
AR/ N AR B AR, WS AR, NELE TR
RS, KRR SENAMER S, BARE
iKIF. BENEEH A 4 ~ 5 Z/ME, RFRERK2 ~ 3
S/NET R B 584, T 1~ 2 5/ MeRARDT K
7 (E2. B3 . MEHR TR 1 FRRE
6 WHEES . 3 ~ 4R AL MMES AR 2 M3
VIt R I/NMEFRFE LR 1. DTW EHEREA K
(5.48+0.55) mm, MM ST RMEY
£ (4.5140.32) mm, 2. HETFHEEN
W, BEMETE, ROt HkEA6APE
R, WEEE A, Hdh DTW BRI FHE K
(1.5240.31) mm, # kK (8.51+1.23) mm;

ADTW ({464 BJIS [F68: C.DTW [f/El: D.JIS [f1/Mi; EDTW 1
162; FJIS 162 G.DTW [fksk: HJIS H:Sk: LDTW AMTE. Wi
JIIS (AR AR, KDTW (3K LIS I A
A. DTW flowering branch; B. JJS flowering branch; C. DTW spikelet; D. JJS
spikelet; E. DTW anther; F. JJS anther; G. DTW stigma; H. JJS stigma; I. DTW
lemma and palea; J.JJS lemma; and palea; K. DTW lodicules; L. JIS lodicules.

B2 ZMNERRIRS
Fig. 2 The anatomical morphology of the florets from
B. emeiensis
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The third flower The third flower
N F25
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Y 4/ The second flower
%7
" [ ‘/“ pote J-\\_/ 3
ALY v BRI
o . / The first flower
The first flower / - /
SNy A )
DAY
X \
*f»'\, 3
ADTW /NMEZER); BJIS /IMELER . A. Spikelet dissection of DTW clone; B. Spikelet dissection of JJS clone.
3 EMNEREIGEN
Fig. 3 Spikelet dissection of B. emeiensis
Rz1 2PNEMTERRNEHE
Table 1 The spikelet characteristics of the two clones from B. emeiensis mm
e 1€24 Anther T Ovary 3k Stigma
Number DTW 1IS DTW 1IS DTW 1IS
%5 1 2% The 1st flower 5.67%£0.70 4.731+0.12 1.70£0.22 1.43%0.12 9.031+1.84 8.10%0.49
%5 2 2% The 2nd flower 5.67%+0.37 4.471+0.21 1.70£0.08 1.30%0.14 8.40+0.73 8.031+0.42
%5 3 2= The 3rd flower 5.10£0.22 4334042 1.17£0.21 1.17£0.17 8.10+0.43 7.4310.34
¥J{H Mean 5.48£0.55 4.511£0.32 1.52£0.31 1.30+0.18 8.51£1.23 7.86£0.52
R N F7 Palea 4 Lemma 3% A Lodicule
Number DTW JIS DTW AN DTW AN
%5 1 2% The 1st flower 7.931+0.34 7.73%£0.31 9.13+0.48 8.30%0.08 5.37%£0.39 3.40%0.64
%5 2 2% The 2nd flower 7.974+0.33 7.00£0.16 9.23+0.39 8.2740.05 4.00+0.96 3.3040.50
% 3 2= The 3rd flower 7.4740.62 7.601+0.28 8.80+0.86 7.601+0.33 4.50%+0.59 2.67+0.17
¥4{H Mean 7.7940.50 7.44%0.41 9.06%0.64 8.0610.38 4.621+0.89 3.12%0.58

JUS AWM T B K (1.30£0.18) mm, #kK
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DTW LR F K (4.62+£0.89) mm, SIKHE
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HA, DTW ot RAEH 1 3EE 7 5 LLrE 5 A A6
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JIGEENAE 7 Af 8 HEZE ST DTW £ R, £
B3 LREATVE N A H R A4S, s AL 6 Hik
£ DTW JC¥E R ONUF, 17 AR 8 H #828 Wik
IS B R tE. S ety detass RuE 4 s
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Table 2 The pollen vitality of B. emeiensis at different

stages %
3 5 3 oy 5 s
e %ﬁii}% Fz’ﬁ(ﬁﬁé‘%ﬁi Sﬁlﬁﬁf% %{ﬁﬁéfz#ﬁ
Month B emeiensis Vigorous  Weak vitality Inactive
pollen pollen pollen

DTW 75.2 10.6 14.2
: JIS 9.8 73.4 16.8
DTW 70.6 6.7 22.7
¢ AN 14.0 70.0 16.0
DTW 14.1 329 53.0
7 AN 79.2 13.4 7.4
DTW 14.7 79.5 5.8
’ JIS 60.2 17.0 22.8

24 TMEARER

RBYTAER BA AR AL, 1EA A i & 5 2
) HREREE (5% 10%- 15%120% )+0.001% B 2 +0.001%
TR EAE R AR 2 0 LR 3RS, el
MICHE A FLIBALEE KRR B S dim] B
B, B N R RIF. BIRAR . KK 3
B FIT
241 RERERESBUSIEM IR ERX &R

PLS A4y DTW ot RAeH # kL, w5
AN [ R o B SR N e B R S L. R 3
A %1, DTW TGPt RAEMEZ 64 FE I, HAE 5%
FENERG R BB R R R, 18 4.3%, R
SR e K E L, H 5% B +0.001% ]
1% +0.001% oK SAES 1 WOE & 2T ARk I8 K

L SR JIAER 2. S9IE JIAER: 3 TEIE JIER
1. Vigorous pollen; 2. Weak vitality pollen; 3. Inactive pollen.
B4 ZEMEmeie

Fig. 4 The pollen staining of B. emeiensis

LR RIFAER: 2. SRR RAEH: 3. REFAAEH: 4. fEk#TkL.
1. Well-germinated pollen; 2. Poorly-germinated pollen; 3. Ungerminated pollen;
4. Pollen germination aperture.

E5 BMEMEETES

Fig. 5 The pollen germination morphology of B. emeiensis

®3 AEIRESEAEEXZRY DTW TR IAL R

Table 3 Effects of different sucrose concentrations on pollen germination of B. emeiensis DTW clone

ﬁ*’i}fi?;ﬁ KE M B Gootj‘;a gjfriii}ation Poosﬁgjeiniri(iftion No germination

concentrations /% Development stage R i l_:t Rt i [_:t ks & l?t
Number Proportion /% Number Proportion /% Number Proportion /%

e e 4z e th 1 0.2 2 0.5 400 99.3

1 TEZNIF5 0 0 2 0.8 240 99.2
TE2G A ot 0 0 0 0 97 100.0

e A et 23 43 15 28 498 929

5 TEZNIF5 12 4.1 6 2.1 274 93.8
TE2G A ot 1 0.5 2 1.0 190 98.5

e e 4zt 2 0.8 4 1.5 260 97.7

10 TEZNIF5 1 0.4 2 0.7 274 98.9

TEH A Fa th 0 0 1 2.6 37 97.4
Tejse Azt 0 0 0 0 396 100.0
15 1E 2 M1 5 0 0 0 0 307 100.0
AR 0 0 0 0 48 100.0
e e A 0 0 0 0 400 100.0
30 1E 2 NI 2 0 0 0 0 240 100.0
LA B 0 0 0 0 93 100.0
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4 fiom. HIF AW, 5—8 H, DTW £ R1EH

() RAFH RR BAETHE RS, T 6 BRI
rE, N 5.1%: T JIS etk R AR R I R 4T B A%
WITE 7 AiE 3, N 4.9%, RE2ADTHERM
TER T RANF D -

x4 BMAERHNEMIALR

Table 4 The pollen germination rate of B. emeiensis at different stages

A bt 2 B &% K Good germination

Bfj )L % Poor germination AWK No germination

Month Clones R it R it R it
Number Proportion /% Number Proportion /% Number Proportion /%

s DTW 23 43 15 2.8 498 92.9

1IS 0 0 0 0 396 100.0

DTW 29 5.1 21 3.7 524 91.2

o 1IS 0 0.0 0 0 359 100.0

DTW 11 2.3 6 1.3 460 96.4

7 N 26 49 13 2.5 488 92.6

q DTW 398 100.0

N 402 100.0

2.5 HESKAIEME

R 5 AT%n, 5 HZEAYT DTW B RIEL LK
Fo A S AT AR S, BEERAIRE, ik
R PERH 0,  AS AR 2Ok AT Sk T4 o
BOM e A Sk TR M BRI . JIS T R A 3k
AP DTW oM R 55, AR [RIFELELE 265 50k I A
Skl 4z, 6—8 H e 4 R EoR, AT
JIS Toltk B R Sk AT 2 I B 26T DTW o 22539,
LYSTEAR 2 BRI A Sk P 452 1 A i

£S5 EMNTELEMEMELTRE A
Table S Stigma receptivity of B. emeiensis at different
developmental stages (May)

i ERTERAE

BT R KEBE

= Qe
Clones of Developmental e Color of TRE St_lgfma
B. emeiensis sta Bubble luti receptivity
’ g solution
strength
WHREL AR BE -
DTW e 2255 SR B +
WHEAEL PR BE .
TEZjHn P S o
T ES TIPS S ;
s WHCLEE bR A -
WAl bR Ak +
TEL Bk hE R it

o FORTATIRMENES; 7 ORI 7 ORIk
L e I NCIE 2

“+” indicates extremely weak receptivity; “++” indicates weak
receptivity; “+++” indicates strong receptivity; “++++” indicates
extremely strong receptivity.

2.6 TEMBEEREE (P/O) BIEE

DTW TP & ) 5 6 16k 0 & N 13 700 ~
33500 1>, WEREE N 1S, PIOfEEAE N 13 700 ~

33 .500; JJS Jo i & M B AE ALKy B E D 10 500 ~
26700 >, IAEREE N 14, PIOAEEAE A 10 500 ~
26 700, H¥E Cruden (1977) PV (iR bRk, 2
MEGRGE T YR, TELEREAN.

2.7 ANLIESIRME S RE T

WELSR (K6 Bom, 2Tt RAER
P B AR R T oA S AR B IR W, 7R
SN ES Y S DSTE S vt )
ANTENE R BBEAT N T B s A8 IRy, &5
RN TEH Ja B A SRS, SR Ak
RIS &G IR ES, H DTW & A
JIS Bt R HITE 6 AR 7 AiER e, 25N
4.00% 1 2.67%.

*6 TRINBRALHBIRMEREMIESIE

Table 6 The seed setting rate of B. emeiensis at different

periods %
DTW AN
A assl ATRE BsEE ALEH
Month  Natural Artificial Natural Artificial
pollination pollination pollination pollination
5 0 2.67 0 0
6 0 4.00 0 2.00
7 0 1.33 0 2.67
8 0 0 0 0.67

3 iR5HEiR

3.1 EHRESEH

CREREDE) BTN 79 H.
AW FURE B DU IR 2 A ZEATTE I R A R A T
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%9

WM, I ERIE A N S A A2 8 A¥], &
TSNS R G 2 JEAT A B4y ANAETF I, H I A
W22 5, AT RE A2 0 1 R R = A v T RS
W] B 5 AR F 0 AR G k. BITEF
/N 5 & A T AR GOR IS 785 B, HEE
R ZF v kB R B T BOHT /N, R/ 3 ~ 5
Z/NE, TG 1 ~ 2 25/ NMERFR /K E . DTW
TR MER R, T JIS Totk R/ NMERA
EEEE, B, BU/NMER 1 RAME 1R
WHE. 6 MBERS . 3 ~ 4 MUER A1 1 D ERS A Rl
TR AL @ T A2 3 806 /i, &Mihrtr
Chimonobambusa utilis™ £ 2= /N6 27 3 AN 1k &5,
16 25 B0 N R B, B 4T Phyllostachys violascens
‘Prevernalis’ ™ BE4/NMES 3 NS, REANAE
iR . BT EAMES 6 M, ST B.
rigida®® . KPR AT B. tuldoides®™ ¥ 4% 255 &
—H. DTW LM RPCEE S G, 1M IS
TR P R LB, AT A 2O
WA, S35 Pseudosasa amabilis®® . 4T P
FIAE AT Bambusa albolineata®™ 113 B T R A8 46L
DTW Joft R 5 SR s g B 5T, 1 JIS
PERF A R ACEER, WEBEE—E X,

32 MENSHLXAEME

AEH3 1% 7 AT Sk AT 52 P 7 5 e 452 ) Joid B A &
SR SR R 2 P AR TR B - Bk TR S
BEARHA R A I 2 AN AT T R IAE RIS 1 548
MR %, SiRKY, WEEH 2 R
TG 1B, (B2 DTW B RTE 5 HIEmiE 7
B (752%) 5 JIS Ttk RAE T H ALK i 71 s
(79.2%)  RBYTIEH IR F SR BEREEHEY]
IR, FEAEZ 58 42 A a I 46 00 0 K 304 B I E .
FEACHT BAR W Ao AR 2 b, REWE 5 R 2 15 R 2k 1Y
Oy, ANFRERE. TR L R R &5
Xt BEATAERD B R BOR T A . MR s U G A
A 41 Chimonobambusa sichuanensis {1 W} 7T 3% BH,
£ 20% HEHE +0.001% RIS FRHL 6 1F N, FER W
RAZB G, 1535.67%. AHEFCRENT 764 F th 1E
B3 1E 5% BERE +0.001% Bl 2 +0.001% JE 7K S AL 45
IR R R R e, SRR P
Phyllostachys iridescens™ . PEEELSENT Pseudosasa
notata®™ 51 B e £ A BT 7 RERE IR 20 H0— 3
BT I, IR 0.001% THER G F T 28T 100 HA
RAGEME LK, XEMR#ES . EEEP 0
WFFEas —50. 2897 DTW LM R Kk R 21

s s, 18 6 Hik Bl KR, AR
U 5.1%; JIS et REVIAH K, 7 HiAEH
HHRR, BHREEEN49%. FEEH LS
AT, AFEZEAT IOV R ALK 1 K A7 TE ] 2
ZES.

247 DTW Toitk 281 1JS Tk R AEAE 245 K 25
B, ARk AT RS, TR TE 25Ok I AT Sk vT 4 1
Bede BB G, KRSk AT R . T gkl 2 Y
R TIAS AT AEAE 245 BOR I R Sk T B v d 4, Bk I
TH &5 BU 1 % I %E 4T Pseudosasa viridula {F B34
CHUMY I D) RSk Tt o, AT Bt R AR
SKATRAE K Z 5 AR R, (H2 20T IS Btk &
(AR Sk T2 AR R B 26T DTW EME RS, HRR
B LB RILET 4552, X5 /e P Xt &
VIR e 45 AR R ARIE R I, N TIsHl42 8
AIE— R LI M BT 4R, H5 SR
] 1) A8 Ak S S 3 n s ek R 94, DTW M R B
AL RAE 6 ik F 4.00%, 10 JIS Tk & e 4G
SERAE 7T HIEE] 2.67%, XWREE AT IS TR
RE Sk AT M AR A 26T DTW EMERIFAE L, &
R UL, BT 2 MM RIS R BAR. [F—
W F A [F] it o SR IR 2 TR 1 A B R D 22 R EOK,
YN ) it ol 22 B A S FRIAE R I e B 22 = B,
AN )RR LT A &5 S R R B H B B o0k P, AR
WARRY, BUARLERZBAE®EERK, 7
WRIELENDTE S W R RE T B 45 SR M I 3k /8 1 v
MR TR ER, JISTEHRAES A6 A
M TCHI R RE ST, XA AR JIS Jott R A4k AT LA
TERFAEREAR, #E— BT AR, NTT
AT AR TR A R IR A

T 4kMb %5 PR TER I, SRR B R R
&, "TRERE PR LR MRAR R 2 —. FuE
R, B/NEESERESRETHIANZFRE
FEEN, SRR, BLFERMIEE
KRB M B . AR L R
SR AT R R B AL R FEUE R KT, W
AIRERIRE . WEERB RGNS, N8
BT 78 Mt AT AR B T T B R, R
(N NS P St = 7 p

33 & g

ARG AL T 2 DT R I EA
YRS, RDUEMR AR AE T, 2 AT
VE R BAERE AR SR TR VEA ZBOR, S 80A
Bl EFVER XA AR . DTW Mt RiE HAE
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