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Community characteristics and population structure of Ferrocalamus strictus, a rare species
in Mojiang, Yunnan, China
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Abstract

Aims As an endangered wild species with extremely small populations, Ferrocalamus strictus is narrowly dis-
tributed in South Yunnan with a small number of individuals. The survey of population structure and community
characteristics of the wild population of F. strictus can facilitate understanding its endangered system and mecha-
nisms and provide preliminary research basis for its protection.

Methods We investigated the community and population structure of F. strictus, including species composition,
population density, population survivorship curve and death factors by plot surveying and sampling.

Important findings The community in which population of F. strictus is located in Mojiang has some character-
istics of mountain rainforests in terms of appearance and species composition. The population density of F. stric-
tus was 2.04 ind.-m™. The survivorship curve of F. strictus was between Deevey-1 and Deevey-11. The net prolif-
eration rate (Ry) of F. strictus population was 1.10, which indicates an expanding population of F. strictus. The
death of F. strictus is caused by human logging, natural death, shoot degradation and insects feeding. Among
them, artificial cutting accounts for the largest proportion. Ferrocalamus strictus is a species of forest bamboos
distributed in the South Asian subtropics, which is a medium-sized bamboo species. Its internode length change
suddenly from the base 3—4 nodes. The longest ones exceed 1 m, which ranks at the top of all bamboo species and
isclosely related to its adaptation to the tropical mountain rainforest environment.
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T A

TESRARAF AR W) 2 A B H R, 7R 3 AT Hh 3k
AT 2 BN A FERIE A T AR AR
sAOTEYFIES Fa ks LA BN, T A
TN ORA () B BRI ORI AR T, AR 1) AR 2 4t
B S PR R FE il (B S 5E, 2015) . 3BTRS
ToluEEE S A AL PR o 45 1) SOV R AL, A6 B T VR A
LA AE IR R TR0 A Sk 1 R R B A (5 A 4
2018), i 48 7~ Ho K A AR A7 T ) R0 Bl LE RE AL A
%% Y (Hedrick, 2005; Aguilar et al., 2006).

Bk 7T (Ferrocalamus strictus) £ K A &L 247 J&
(Ferrocalamus) 1 BY S A7 2 ALY m, &1
(B T e, L R | R, AL R, AT
WURAE, SEHES . TR B LGRS 1 b Ifeds
Blo BRATIE AT R F KB A R AL 1 T 19824 7
SE(HKAA A FOBE L B, 1982), F 37 I AN & s 2 R Ak
v, BESMT ZMEEMRE PSS, TERUKR
LT S b ) SR VTS R R E R B (B R R AR,
2015). Y EoRT TRl BRATIE 3R, Hrh kT AR
BT (F rimosivaginus) 73 i T 2 /B &8 (il X8,
1984), 7 —FHF. fibrillosus7 47 TR (Nguyen et al.,
2012). BEAFENT A0 XA, ME%ED>, 2009
T BT S AR =R T AR EA
W /NFREE IR . H AT SSERAT BRI T8 BRB Fh ) HiR
Ab, AR WFADIRE . AHE T X 2R AT PR e A
WAL R, AR E . FREEAAIE LR, JETCIN
FAHAT T, DU B LR R R, AT AR
PR AEHES A .

1 HREXEER

SIS R R A B A ~ R R A R B
kLAY, 41F101.13°-102.07° E, 22.85°—23.98° N
(&), b %A E Va AL A R R, MBS SRR R 2R,
J& A 0 B PR LR R XS . BIORIR A
1315 m4EFHAi17.8 C, &AH FHARIE
115 °C, Wimstfikin—4 C, LHEMI06K; ELAH
HERF ]2 161.2 h; 4ERE/K &L 338 mm, FIEZE5 1,
5-10H AMZE, 1LH BRFAHNTE, PHFER
1 696.7 mm, AHXHEE80%. #F 7t X A7 T B kil
HI#4104(101.72° E, 23.46° N), #5441 500-1 690 m,
ZIX A SR VT L35 R 100 B L (KR AR, 20004 4 KA
B wa MR, A AR A T 2R XUt AR
DA 2 5L (Lithocar pus pseudoreinwardtii) . 22 A (L.

= SRV TN IR R AT B R RS # SR RFE 939

polystachyus). H-r#[(L. grandifolius) % 52 3} B A
RN, BRIAEYE ORAFTELF o ZIX G N AT 5
i 5, TR 91206 580 m?. 430 m?f1260 m? ik
1510-1530 m, HuJ¥ e H, HAE20°-40°, HiRIE
I, MR 2E8-12 cm, JER)Z/E6-15 cm, 1%
NLTHE, R, JE 4565 cm (=R R4, 2015).

2 MRAZE

21 EFIMAE

20174E6 H FIOH JEATHF A A, Heit15Kk. 2k
VI A8, 3N A XN 3R, &1 E L
AN15 m x 15 miFE T T 8T MR AT E VA 1 45
FIVRES, VEACSRAE T IS . e Behr. K.
SRR, ICRMEBERAE . AR, EA
Z ZEEYIN AR, mE. . BE. PEs
ERRpIE N

BT 3R A W B 16N A N5 m x
5mif T T ERAT RS R A, e SRR
PRE. R EEM . RSB JET MR, BB RN A,
AR SRR b YR I AR B

TERE 1 N 3G BUSHRARAETT (A B T bR HEAT 2 F 15F
AR N IR R RAT), BT RN, A A
AR AR (A HE TR B4 R R Bk PT R 1.3 mAk iy
TR R IRLE) T . AT BN AT
DL EFFEETH3, AT SR 5 N1, 24 3. 4.
(ISR S
22 BIRELIE
221 EUFFEEXIH

ST AT FAER S5 IR o ik (R AR
41993, JH Iy 4li, 1998; MEH KA T, 2002),
SEEBNTINRHE, DATFRRTI S FHEEOR R B0
ARRAESEK. B KR AJORE
EVETRAR, BT 0 N VA (T -E1T) . 24
ECEE) 3L 4aFEA. 5FEAL > 5FEA LT
LA
222 HUHHBEE

BRATFIBERFE: Ng = SA (1)
A, NgAF B BE, SR EAT NSRS, AN
b T
223 PYMEERSEGR. FEAHKFIEENE
B 2wl

GUITERAT S AT R AR AL, DL R, g kAT
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MR SR, Lot FET RN T
G DL, WK 201 BOR K B #E 4T b 2 (YL,
1992); >5HEA IR AREIX 7 B EAKRIAT e, #HR
Ve e ARIEBRATAER S A a3k, DUAT I uieasls
bR, PLBAT IS A FR HEALAF TR BON AR DR, Ll BR AT
AR 2. TFR AR

Ny = (a/ap) x 1000 2
o= Ny—Ngs1 (3)
0= (dh/ny) x 100% 4
Ly = (nk+ ne+ 1)/2 (5)
Ty= Lyt Lys 1tbys 2 oo+ Lysd (6)
&= Ty (7

o, xFTEE; achxFrie N SEhRAEiE 4 noAxeE e
FFURI AR 07735 2 (— MR 1IE 91 000); dy AxE]
X + LFFUE IR A N AR EE AL SE T30 g uxEF i HHAE T
o S ZIHFFENEINS LA, LA MXEIX + 1§
AR IE AR AR TOXEE G 2B X
PR e NIE NXEERE AN AR A 2

R NN i i 2 i1 oY [ A Bl B
HITH I by Loy XLbFIME, B LT AR E AR
TR (Ro) s FIF N BTGB ()« FHEFHEART 1Y
JESA(T) (A FEARERAT PR R 55 - 35 JR S0 AR
fEIs ) (t) (FL3t, 1992).

Ro =Y by ®
rm=INRYT (9)
T=2 4,0,/ 1b, (10)
t=1In2/ry, (12)

U, LFEXFFRS I AT 3, b e I A i
BRASAR R A 5 S Bk AZAT I8 P T R AR A R i 2
ARSI

3 LR

31 #FheERK

SEVLERAT i Bk AR AR AU oy 30 A 52 i 1)
WHEL BEEY NAZ, IFTARZE. ERZE. BAZ,
R (RL).

TR JZ 568 5 30%-40%, 151523 m, FL12Ff, 1
28 & A S W (Sarcosperma kachinense) . il - 4
(Cinnamomum bejolghota) « = £ i % (Polyalthia
petel otii ) 2% .

HEARZHEL90%. LT NS, BE
50%-80%, =15-10 m; HARIELA = 7 PL AR (Wall-
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ichia mooreana). 42+ K (Oxyspora paniculata). =
B %8 K (Ostodes katharinae). 7 F§ B ¥ A (Balio-
spermum calycinum). # JE#4 (Pandanus tectorius)
B A, =0.5-4.5m.

HT#EREGE R, BAEREHREHE, &
JE£15%, 0.1-1.2 m. (HEFEER, ILit14F,
% B (Cibotium barometz). KFHiliZF(Curculigo
capitulate). 1112 (Alpiniajaponica). #{EiH#(Piper
flaviflorum)%.

ZREYFE, 1 5 (Craspedolobium uni-
jugum). JEH ¥ (Rhaphidophora decursiva). 3Kk i
(Gnetum montanum) % ; It 4 iE 5 A i ¥ (Pothos
chinensis). k1 J#% (Asplenium trichomanes) % i} £F 1
Y, MR R AR K i 2% (Monotropa uniflora) H
B, BT AR B i BRI

MANSRE, GRATAEE TR R E B, 2
IRGR AN, R IR R IR o 2 B D 4
RO MR AR, R BRI SEW . SHERY . /M
FLEEFR. BR9af. &BMBR. e %, BAMmH:
U Py by PR LA R 2 XU St AR, (EERAT AR K
/N RS D BE IR I (i XGRS LR AR
(PR B, DRI AT P BT J (AL 2R A B
Ll Hb R AR R ARFAE
32 HYMEHE
321 HMMBEE

T2 JE A R = S S EE N &, @
WA S HERTEH RR(FEE
&, 1993). ML A A T AR /AN, 370 AT A
(R TRARZ) 7 270 mP. MR RE T R A5, WFFC X 2k
PrH 214 870Fk, FEER 2,040k m™ (#%2). 3
HikEih 12914 4008k, FLIHIR1Z06 580 m?, Fhiw
N2.20%k-mi% FEHI2Z)350Fk, HMANZ430 m? Al
BES Y N08LKE -m% FF 41340 1204k, Ho i B4y
260 m?, i # E 0.46kk-m .

322 HYMBERSEGRMEFEIMNE

AR A R (RI) B, BRI PR
P3G IN, IS ECRETECD, AR A A A s
S, BHAEMLELD T LE S, BT ERAE
I it 5/ T Deevey-1 B Al Deevey-11 7 2 ], BET-%1
Jev /b 5 3 IR, B 3-5AE AR I AE T Z 4l K
TUFEAMFEAMM TR, USFEAR K KPIAT
FAE AT SN 7 3E N B 235 28 11 LU A X BOK,
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Tablel Speciescomposition of the community in which population of Ferrocalamus strictusis located

HERFOLSAE AR 2R AN XSS L MRS LB AHX I
P)Fh Species Relative  Relaive Relative  Important | ##f Species Relative Relative  Relative  Important

dominance abundance frequency vaue dominance abundance frequency value
4T Ferrocalamus strictus 4841 98.27 2.78 49.82 |JFA Oxyspora paniculata 0.30 0.01 1.85 0.72
2% A e 1153 0.09 2.78 2219 | FEHhHLe 0.30 0.01 1.85 0.72
Sarcosper ma kachinense Diplospora fruticosa
VR A A 6.45 0.05 2.78 3.80 || =Fd FLEEEE 0.46 0.02 0.93 0.47
Schima wallichii Wallichia mooreana
HHH Piper nigrum 6.92 0.23 2.78 331 ||#FEYum Pandanus tectorius 0.46 0.01 0.93 0.47
TEAEHIHL 438 0.15 278 244 | ZEBFA 0.46 0.01 0.93 0.47
Piper flaviflorum Baliospermum calycinum
W% % Tarennoideawallichii  0.92 0.02 2.78 233 |12 Alpiniajaponica 0.46 0.01 0.93 0.47
JVIR K ZR B 184 0.01 0.93 223 | mEmHEA 0.23 0.01 0.93 0.39
Saurauia napaulensis Ostodes katharinae
FEA Artocarpus 1.15 0.02 2.78 216 | =xt% 0.23 0.01 0.93 0.39
nitidus subsp. lingnanensis Clerodendrum serratum
ACH- Tk 0.69 0.02 2.78 2.00 ||=MRALE 0.23 0.01 0.93 0.39
Beilschmiedia pergamentacea Ixora fulgens
il A 0.69 0.02 2.78 172 | E=MAZET 0.23 0.01 0.93 0.39
Cinnamomum bejolghota Litsea magnoliifolia
% 4 0.69 0.02 2.78 159 |#aAk 0.23 0.01 0.93 0.39
Brassaiopsis glomerulata Aralia chinensis
ZHEMEY Polyalthia petelotii  0.69 0.02 278 148 | K44 Ficusauriculata 0.23 0.01 0.93 0.39
HIARZ 0.92 0.05 2.78 125 |#AELon 0.23 0.01 0.93 0.39
Sephania epigaea Ligustrum confusum
ERIRZET Litseaglutinosa  0.69 0.02 2.78 124 |FiEii% Camdlia pitardii 0.23 0.01 0.93 0.39
Favbk 0.69 0.01 1.85 124 | EFEEARE 0.23 0.01 0.93 0.39
Syzygium tetragonum Pellionia paucidentata
peEs 0.69 0.07 2.78 118 | Kl 0.23 0.01 0.93 0.39
Pyrrosia lingua Curculigo capitulata
FHtF Pothos chinensis 0.69 0.06 2.78 118 |4FEJIk Cibotiumbarometz  0.23 0.01 0.93 0.39
AR % Ophiorrhiza mungos 0.69 0.05 2.78 117 |PSEA%EE Commelina communis  0.23 0.01 0.93 0.39
Boeq 0.69 0.03 2.78 117 |fEEEYE 0.23 0.01 0.93 0.39
Ardisia japonica Amorphophallus konjac
=t ek 0.53 0.04 2.78 112 |rew 0.18 0.02 0.93 0.38
Tetrastigma hemsleyanum Rhaphidophora decursiva
AR 0.41 0.15 2.78 111 SR 0.12 0.01 0.93 0.35
Asplenium trichomanes Craspedol obium schochii
HE YR 0.53 0.03 2.78 111 | #=fes 0.05 0.01 0.93 0.33
Viola pilosa Spathol obus suberectus
B —Fh 0.30 0.04 2.78 1.04 | fEm-EE 0.02 0.03 0.93 0.33
Cyperus sp. Jasminum laurifolium
e 0.69 0.01 0.93 1.04 | AH-EE 0.02 0.03 0.93 0.33
Sarcosperma laurinum Bulbophyllum taeniophyllum
wE 0.46 0.11 185 0.81 ||/Kf= 0.02 0.01 0.93 0.32
Lepisorus thunbergianus Monotropa uniflora
5% Blechnumorientale 0.46 0.03 1.85 0.78 | &M% Srychnosnitida 0.02 0.01 0.93 0.32
/N&tifil Capparis urophylla 0.46 0.01 1.85 0.78 | Ak Gnetum montanum 0.02 0.01 0.93 0.32
JLFT Psychotria asiatica 0.46 0.01 1.85 0.78 |%7i Dioscorea polystachya 0.02 0.01 0.93 0.32
= 0.30 0.06 1.85 0.74 | fh¥ 0.02 0.01 0.93 0.32
Evodia lepta Celastrus monospermus

FAPHET B (V)BT HES; 1V = (X0 3+ R0 + A0 28 )13, TR ZAH XA 34 5 R PR AR KT 5883 3 W 0 J2 AR PR 34 1 R A e o
The order in the table is sorted in a descending order of Important Vaue (IV). IV = (Relative dominance + Relative frequency + Relative abundance)/3. The
relative dominance of the tree layer refers to the relative significance. The relative dominance of the shrub and herb layers refer to the relative coverage.
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2 YA
Table2 Population density of Ferrocalamus strictus

R4 BTN R
Table4 Fecundity schedule of the Ferrocalamus strictus population

B PSE i T ik pE

Plot  Total (ind.) Area(m?) Population density (ind.-m™)
1 14 400 6580 2.20
2 350 430 0.81
3 120 260 0.46

Total 14 870 7270 2.04

R3 BRIAHES AR
Table3 Time-specific life table of the Ferrocalamus strictus population

X ay Ny dx Ox Lx Tx &
1 84 1000 143 1430 92850 304050 3.04
2 72 857 36 420 839.00 211200 246
3 69 821 214 26.07 71400 127300 155
4

51 607 96 1582 559.00 559.00 0.92

5 43 511

Ay, XFFHEE N SEPRTEIGEL o XX + LFFESIATRR I N AR HELFE TS 6 3
AXEERAMRII AR A, L, MXEIX + LEERS IR AERE A AMEEL ne X
AR TF AR AR AL A A7 5 B (— AR T 1000); o, X488 HIFE T 2 de 5 1%
HATFIEA B A L AR Ty, XERHS B I XEE I 1R /M G X, FTIE

ay, surviva number of x age class; dy, standardized number of mortality from
age x to x + 1; g, life expectation of individual in age x class; Ly, humber of
survivors from age x to x + 1; ny, standardized number of survivors at the
beginning of age x; gy, mortaity rate from x to x + 1 age class; Ty, total
individual number of age x and beyond; x, clum age.

1000
800 [
600 [

1 2 3 s 5
W% Age class (a)
Bl BRATAEERAAE 2

Fig. 1 Survivorship curve of the Ferrocalamus strictus popu-
lation.

HEALAETE SR
Standardized number (n

[

B2 MSEEFNBIA-SEA YIS D . BBl
PRI AT e S ERAT IR T R R A %
323 BYIMEEEEN

AB 1R (KA ST R R, BT AR
JAZ (Ro)N1.10, Ry > 1, REHERATABE G KB (4%
KRR . N ELHE R (ry) N0.04, R AR K
FIOTR, YT BB AR RIRS T, SR
B HEAMKIERE . ST KB (T RBON
2.71 a, FPEEINAEE B () FE S 1 £19.70 a, 1Z%{H FE
JE WAL 58 75 23 A PR 48 O K aT 18 T 1
—NHEWT, X5 ERAT R SL PR KA BT BE AT,
DRI R 20 alin— i (e R 2 — AN ie &% .

www.plant-ecology.com

X Ix by Ixby b
1 1.00 0.00 0.00 0.00
2 0.86 041 0.35 0.71
3 0.82 0.88 0.72 217
4 0.61 0.04 0.02 0.10
5 0.51 0.00 0.00 0.00

Ro=1.10

rm=0.04

T=271

t=19.70

by, TEXFT U8 BITA R AN [ R 580 S B0k LA A0 o B A AR A 1k
HSFYME; I, FEXERSIN FIAFIE 3, Ro, FHEIFIGAEAS, vy, RN BTHESH
1, PRI I T, MR T A 0, x, AR

by, the average number of the total shoots of al plant individuals divided by
all plant individuals at x age; Iy, Survival rate at x age; R, net proliferation
rate; ry, intrinsic rate of increase; t, double population time; T, mean genera-
tion time; X, clum age.

33 HMMEMETEER
SEERTIC TR A N R BN
B, B E(E2). BT b E i K & AR,
545%, BTN A, Ry, ANREE A, RAO08
KAz, ABIHAFTAR WA, H g AR 2R T, ks
BRI, WA R 2 =304 . HikZEH
SRAESE, (532%, RHAZATIIATES 2 >34, W
Pl SEG R A G, 1BSART R U B g b s L
BUK, 2 92115%. 8%, IR %l fit LB 55}
YIirE 3746 5%, EH#E K% (Cyrtotrachelus thompsoni)
R R S5, IRADIET, RSB AR
U IR an s MK ER -3 AR R ]
TR FIAT A
34 SRATAIIE)HHE
AT REI AR IR —, BRI
BB R R PPOE A K TR BT
P IARARATBh, FTTVRRIE AR R H

1l

BHEE  ARKY AR B
Insects Natural Human Shoot
feeding death logging degradation

BET- K& Death factors of F. strictus

B2 BRTAEERAE TR
Fig. 2 Death rate of Ferrocalamus strictus

H=NNWWA RN
SUNMOUNOUNOULOWNO
T T T T T T T

E 43> H Percentage (%)

©U 00000 Chinese Journal of Plant Ecology



T A

BRAT AT IR BE AR I L o AT TR — AT TR
AR AL H S 2R A, B AR AR .
BT 1120715, WA AR 7-971 (B13). JUA
FEm )2, HEER AT KRR B R, Wh1-2
T912.5-16.0 cmBkik B 53415 ¥44-60 cm, 35N
18 5 SN 174%-936%, 33X i 17 1] 2 4R e 114 4 12 (I
4D), SEKAAA A L A BRAT AT AT (R AT
DA (077 1] R SRR 1E o B K B R A — S kA A
gLt tn, 1982).

4 iig

41 HFHHhEEETERE R B4
SV I AL Bl )H £k, ¥4k 1 500-1 690 m,
i P AR O 2R U S AR . BT AN A X

—— FRAERTL
Sample bamboo 1
— 88— pRAErT2
Sample bamboo 2

—— PRERT3
Sample bamboo 3

—%— PRUEAT4
Sample bamboo 4

— 39— PRIERTS
Sample bamboo 5

100

» [N [e]
o =) 1)
T T T

9 [8]4< B Internode length (cm)
[\*]
()

00 5I 1I0 1I5 2I0
A1 %% Number of clum
B3 A gk .

Fig. 3 Internode growth curve of Ferrocalamus strictus.

=P SRR R AT IR R G A SRR RFE 943

B, T AERKE ERHE AR YIK R,
JEHE)Z ), SR L 3 2 KU S i R AR B
e AN b, W, JBIREARE, JZEHE
YIRS, fERBESH L, SR TERE, BRE
AR S5 T AR, S50 B AT 2 e S B ) — P
AR Bl ED R b, (IR B SR &
IRl ARG . P ARG B 3 (Tarennoidea wal-
lichii). BRMEMEFHE /KK 75 & (Saurauia napaulen-
si9). Bkaa B £ 38 Bk (Syzygium tetragonum). £
RARF 2 FLERAR . HE FEMRHER SRR KRALBRSHE )
SEMR KB AERMEYIER K. KBS ARFEY) R
AL S5 S P S A2 2 T o 0 Lt PR g 0 R P Rl
o1 o DRI ER AR A U4 PR b A P A R 2 R 4 B
K, EANERAT Rl BT 7E B 7% v BRI A S F 2l
B, FLRE R I L M AR AR .
42 SRTTEIIRFI A BT

BRAT RO IR 19 19 JE 2 (Ro) 91,10, AEFH S HUE
Ro > 1, REIABRAT R KA. H 9 L5 ()
CH0.04, rm > 0, Ui BAARSRERATFhEF A 2 7EHAR IR
B TFEAW K, ORI R (IR (E 2920 a. 28
ERAT BRI, BT PR I CE RV LA Ll M RT AR
FRIE. SRVT AR 1 500 m, by VEAE
JE TR SRR AR % DX L 2% 1 b R ARARRAE
(I FEL B /N, AL T R 3 va 5 o T 7T X VRV
7] 13040 m¥IyE oA Bl AR Sy DL B A
Z A G FE SRR AR N R ZE XU SRR AR . 58k
VI AT TRV I AR B AR L, 28 KOS S B I AR

B4 BATHTZEA). FEH(B). AT HEIE 2 W FELR (C) R AT FT2E 51918 (D).«
Fig. 4 Rhizomes (A), leaf sheaths (B), a similar phenomenon with caespitose of clum (C) and internode length at the base (D) of

Ferrocalamus strictus.
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M, ANE BT ALK R TE ST RS, Bk Rl
R RBIA IR A, T 522U AR 5 PR 1,
AECLFES Ko T DABLAE A BRAT R I F 2 7 0 A5,
AR W 7 AT A8 A B, LAk, kAT
TENBAEATS, o Hh LR B 2 B 1o 0 2,040k -m2 (1)
MR

(R IR AT AR th 2 BSE T R I . A

I 2 — B Jy3Rh MY, Hor Deevey-I 4 52 (T &,

BT RARMK, (H Bk — @ AR HAE R B K f 5t
T2; Deevey-II T 2 B, &4 N MILTE M,
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