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The ramet population structures of the clonal bamboo Fargesia nitida in different
canopy conditions of sulbalpine dark coniferous forest in Wolong Nature Reserve,
China
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Abstract: The bamboo Fargesia nitida, one of the Giant Panda’s main food sources and dominant shrub species of the forest
understory, is mainly distributed in the dark coniferous belt (at altitudes of 2450m to 3200m) in western Sichuan and southern
Gansu in China. To study the impacts of different forest canopy conditions on subalpine dwarf bamboo populations, ramet
population structures of clonal Fargesia nitida were surveyed in; forest understory(FU), moderate gap(MG) , large gap(LG) and
forest edge wilderness(FEW) . In order to reveal whether these four canopy conditions affect the ramet structures and to estimate
the effect sizes, a field census of Fargesia nitida populations’ age structure, morphological traits(culm height, basal diameter and
leaf area) and biomass allocation was conducted in an Abies faxoniana forest situated in Wolong Nature Reserve in western

Sichuan, China. The main results showed that: (1) At the ramet level,the performance structures of the four populations were
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significantly different(one-way ANOVA, p <0.01), and as the canopy cover decreased the mean height, basal diameter and
biomass of the populations increased in the order of FU < MG < LG3 (2) The modular biomass proportions of ramets varied with
different canopy conditions and leaf biomass proportion was positively related to canopy cover except for FEW, in which the
biomass propartions of rhizome and roots were both higher than those in the other three canopy environments; (3) The ramet
specific leaf mass increased in parallel with the decrease of canopy cover (one-way ANOVA, p < 0.05) of the four different
populations. In the MG, the individual leaf biomass was the heaviest and individual leaf area the largest, followed by those in the
FEW. Both the individual leaf biomass and leaf area were respectively different from those in the FU or LG(one-way ANOVA, p
<0.05). Leaf number per ramet in the LG was the biggest and was significantly different émong the four different canopy
conditions (one-way ANOVA, p< 0.01); (4) The ramet population mortality was the lowest in the FU ( Chi-square test, p <0.
01), while there was no significant difference in the average population age ( Mann-Whitney test, p > 0.05). All the results
indicated that it was not ramet age, but the morphological changes and biomass distribution that exhibited the response of the ramet
population of Fargesia nitida to changed canopy conditions.

Key words: Fargesia nitida ; ramet population; population structure; subalpine dark coniferous forest; Wolong Nature Reserve
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ABFIEAERN I B SRR KB R AT, B s e PR AE 10 1] 4 oLk A 2 B0 5T 5 XB AE TP G L S 4 o bR L 3 (R
£ 102°58'21", 645 30°51741") M3 , W3R 49 2800m, K BE 24 15°, A% 0 S8 B i LUK YL ¥2 #2 ( Abies faxoniana )
H3 1 TR RE AT MK, BT BT AR T AR R  ERRMAREYE KBS A, B K 0 & 35
BEENSTELY BTHEERSER , ARANEINABEENEMEAX ISR, FEIRER SR
EREN TEEHE AMEELR, FFEHSE 4.3C, FFEKE 848.9mm, FE L E 772.5mm, A B
1185.4h, + 3 3 1L o 45 & B &1 of Ak 11, BF 5T R 38 R A 4 T #7 4T ( Fargesia nitida ) . ¥ #F 7 ( Bashania
fangiana ) T JE FE 147 ( Yushania chungii )3 BT F 445 P LRI H AR RE
2 WRAZE
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He P %5 14 ( Fargesia nitida ( Mitford )Keng (. ) A EiTB K —AMR 2 FE | KT EETHAAERE
W, FEAEBGERCE 75 2~ Sm B 1~ 2em, HUT (Y HAME, K 10 - 13om, HR 1 ~20m, 7EH RS
d g A AT R RT RS R P B, K R ST (R ramet) T B EM R HEYERE EE™
FH R R R AN TGRS, 2 THR 2540 ~ 3200m S F RSB MMM, KM a2z 1",
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EAF LA RS CEARE ER 158.3m”) FIAMHE GEAE & 401.2m" ) A K FRAPR T F ARG 3 (BIARSH
HTGEATAN, A 1500 o Kb, R HOMER R, FEAFMNFEIIRE 4 mx4 mWHEY 8 4, FKit4
FEHEAT RO RRBORD A (R BT BEALEE % 100 BRAETI M TR R 08k, IE T REE RN BB MER, HFCH
H Y 40 RO BR . MBRICHI2-pk o BE L 1 20 ok, TR 400 SR B — PR RO IH R 880, 3 M AE R B R [R] 3R A2 BE ML T
OMH A EPHFRLRE MBS FNEBNENE. AN 0% RAB KPR THRETNRY,
WELRERTEEE, & A EF HTEHBRAREILRIHRE.

2.3 BARALH A Y

GG 4 FIRE P BEMNE E (height, H)FE . HOBREEIIHNIANAFR: IR (H<2m) I &KQ2<gH<
3m) MEB< H<4m) N K (H=4m) ; R IE 42 (basal diameter, BD)HIZFTRI, HHZ R0 5 M &R ]
% (BD <0.5cm) . 1 % (0.5< BD <lem ). Mk (1< BD <1.2em) V& (1.2< BD < 1.4cm) F1 V& (BD =
ldem); BEREZAMWARKBANIEER BEEHTHRAYMSAER (AR >0.5mm) AR (AR <
0.5mm); FEMERNER AR EHBENST R 4 DMERR: 1 ~9 KR 32 HEMRISH I MEBRR
(I ~MAR), KT 9t INIBE.

Fil one-way ANOVA 47 5+ ¥k M BE RO PR TS . B2 EM B AL S 192 B, 3646 LSD 2B, A Chi-
square test tLE PR PP BEMISLT- R M E R, A Mann-Whitney test 116 8¥[8 C I FE B2 Bk, ITEEEEOT
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3.1 SHMBENEESEH

VHHIHRSREIIEERDELA AL IHNRERREFUAEGIANAEFERSH(E 1), HTF U
I . IRERMAHEE, SRRM 4% PARE MY BT DERE, D95 86% F 85% ; A AE M LA
I.NEBE BT 8% . B P~ HE—KARE, I .0 RN HREHE LS, I NVEEH N, R
[F) e B 3 B B AR T (2.34m) < B HE(3.03m) < FARBT (3.29m) < KRB (3.72m) (B 1b). B bRFEERE
B 24770 LSD 2 EHEMEREZW A MHERE TH R LB ELR IR B E(p<0.01) (& 1b),
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Fig.1  The ramet-height distribution(a) and the mean value ( + SE) of culm height(b) of Bashani fangiana populations in different canopy conditions

| e R[] 7 B R R B (R % 5 B 3 The values sharing the different letters are significant different at p < 0.05; FU #F Forest understory; MG Ak

Middle gap; LG: KRBT Large gap; FEW Bk 0™ Hi Forest edge wilder
3.2 OHRMBEMNERREH

BREGHMMNHESHESHWAEME 22) ATEESHH T . DREIHRSE 82%; FHF N . VAR &L

67% ;W I VB 5 68% KBTIV .V BR A 76% , MAKT M E— B KA BT, 1 B4 bk 2 98
DN VEREBI . 4 FARTERE, FEE B2 R T (0.902em) < HAKET (1.202¢m) < B #1(1.228cm)
< KM (1.310cm) (B 2b) , 7 Z A3 HT 1 LSD E BB RZY, RIRET SV M LHERAERTF B E5,
HARAMBETHEREFREE (p<0.01)(E 2b),



http://www.cqvip.com

pooo http://www.cqvip.corﬂ
7

38 RAE BN TR LR AR R ARSEE SR 3 T R B AT A MR R LS M A E BT 9% 733
nr, 4, B A B
: 60 - E 1.2 - rE Ed
E 50 - g 10 C
5 40 - g o8-
Z 30 | = 06|
§ 20 H E 04 (-
& &
10 | ’_l H H W o02 [
o I H[‘I. 0 L ! 1 I
IIII]IIVVIIII]I]VVIIII]I]VVIIII]I]VV FU MG LG FEW
MG FEW 7 Type
B Culmdlametcrclnss
B2 FHEHAEFETEARTHENIREAEHNNERNE(THHERERR)
Fig.2 The ramet-basal diameter distribution (a) and the mean value ( + SE) of basal di (b) of Bashani fangiana populations in different canopy

conditions

EHARFEFRERAYEEER BFE The values sharing the different letters are significant different at p < 0.05; FU, MG, LG, FEW F& & X FE 1
The meanings of letters FU, MG, LG, FEW are the same as Fig.1

3.3 SBkAYERSE

EFEYBRE L ART < 0 3 < RS < KAKH, Eﬁafﬂﬁ 50%;HAEYBESLUATH %R
BT PR E~KAE R, TE ERAERNAEYET S UV R (B 3a), SHHMH,
SRV B AEMBAHT (41.879g) < FARE (103.410g) < 031 (121.834g) < KRBT (168.914g) . BHEEH
ESA LSD ZEEE, WMARTHENIREDENEREEER (p<0.05)(E 3b) .
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Fig.3 The biomass allocation (a) and the mean value ( £ SE) of biomass (b) of Bashani fangiana populations in different canopy conditions
HhrpxEgRERYER2E R RE The values sharing the different letters are signiﬁca;xt different at p < 0.05; 1 ZFF Stem; 2 # Branch; 3 M
Leaf; 4 #8F 2 Rhizome; 5 #I#R Thick root; 6 #H#R Thin root. FU, MG, LG, FEW ¥ SC A 1 The meanings of letters FU, MG, LG, FEW

are the same as Fig.1

3.4 MEHRE

4 FhAREFE S, R AMH ERH BN (3,15 mgrem™ ) > KAE (3.28 mgrem™*) > FHAE (3.13
mgrem™?) > KT (2.99 mgrem ™) , RRFEESBRAVAMH TR EEYEREER(p<0.05)(H 4a) ; FEF 2
A ) AR (18.20mg) > B #1(17.40mg) > KARE (13.35mg) > AT (13.00mg) , F o o AR 7 F 0 31 Y 22
MHAEHEESARERRTHABEEER (p<0.05)(E 4b); MM ERPAERK, I K, NRAEFE
HTERARE HAMBREREE (p<0.05)(H 4c); BHRMH A KB URAERLA, B5HA I AR
FEH IR AREAREER(p <0.01) (A 4d),
3.5 FREHER

BATR 3 MERBENBEBERA RN  HAZHBHBHOFER SN A EBWES . 4 HFRFIHT ~
DRI RIHREE BB 56%.71%.63%F 70% (B 5). FREAFERES RIS, 7R A F 58 F 85T
TRAHT 43.9% , FHKBT 49.5% , KB 50.5% ., 974 49.1% . BRBRERK TR T RS HE 3 FHFH

mngper
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#9458 B 25 5 (Chi-square test, df =3, ¥’ =30.548, p <0.01),7 3 #IRIK Z 6] o2 R (Chi-square test, df =2,
y' =4.249,p =0.120) &L X BEPLLE I B0 BREAT INARF 2, 18 2] 4 MO IRBET B9 ¥ 3 % 4K T (4.85a
+0.59a) FFARET (4.19a £0.61a) KRB (4.14a £ 0.56a) " H1(4.14a £ 0.58a) » ZERTHIBRMBEA 1, SR T3R8
MPHFRAFHE I HFE, B EIESH URBREH 4 BHAERET RN TYFERERT BE (Mann-
Whitney test, U =4309.5, 4337.5, 4303, 4921.5, 4976.0, 4972.5, df =1, p >0.05),
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Fig.4 Leaf parameters in different canopy environment (mean + SE)
ARFRRRHMEEFZF B F The values sharing the different letters are significant different at p < 0.05;FU, MG,LG, FEW F#:E L FEE 1 The
meanings of letters FU, MG, LG, FEW are the same as Fig. |
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FUFR 45 B F % T 1 P O B 0 X 58 038 B A 1) o AR T R B 0 0% T L b AR BT AR F 3B, Bk
S W TN X T E B AT R, R EE T A, T 1L B ST AR B K AR T AR B A o 4
BT K BB, RS ERBEENFRAS TR RN AR B OK EREEE TS LTS
JB B R AL AP A B,

X B % BE AT ( Pleioblastus maculata ) otk R E MR EARFRENE, EKFREWEET, THE
BABREZMRETH T HBAITRRNER" . AHR P, VM EETARNR TEMBERNENRE 1t
B, B TEMEEHE K THEHE SRR K, XTS5 mIRE he e, R AS08E
MAHRIEE X, REHTHRER, MREEA, TRBRE HRBAT B8 N AT KEE N, WAL b
KA AT A AR MR . ATAH X BT R T R KA ERIF R I —F 3454, to 7T LU IR A 2 Kt 5
H T SRR A 0, IR AR B B A R — MR &,

U A R 4 b BT — AR BT~ AR S, B M B R R R U M > KAKST > SPARE > BT 1045
Ko ERMMRTRES EBATME, MEBABR KO LR T RS BT — B0 W R, S B2
{0 A B R /N B T AR B ) MR AR IR B8, LAE LB BR ), A BT 9T = 0, B4k B A X
TR M, B B T AR K, B MR BB A (B AR ST , B E LR AR Bk, BT MR 2 (I 4c).
cOBRB B 43k 2 AR LK T K, BT B8 5 AR BT S SR AR T A8 2000 B k38 , M bR AL T 3R AR AR A0SR 850,
FEI B 558 % Y50 A0 B 7 18 B8 0 2 72 B 1 R T 26 5 KPR o O 40 bk B T BUN T 9 M, 7T 88 5 K AR T o A A ko
HBOREKAT X (B 4d).

B30 SC % Xt 31 AT ( Bashania spanostachya ) BT 2B, AT L TR 5 £ BRI AR B 8 4% {8 Uhl
MBI B DN AR R M TE T R S . AT IR, AR SR A kR B A FE T A XY
K EAFEANEBELS, TRARARYM AR FEOENETREEER, EXNTHRE S, LTS
Prish i A RSB AR/ (EL B ABCBAR X/ B bk S BEAR S 4, BRI o P 35 4 AL X 59, 40 B U7 0 A X
250 R BERE TR ; FOARET B 40 i B K, 1H B A B B LA PR A MR R B B K, T I B 4 L, VT S B4k
MENRMANIET REE, MENTHERTES, TANHBOEHFHNEESFEPESHEE, X
LT MBS AR B B AR NELM RS REAKTRE O ERGEN . 70, BB AR AR
HEORN EEARERSHAYRIEL,

TE 0.8 L Bk b, s R PR 4 P B 0 18 K TGO 95 , 4 6 05 40 b A 6 340t bR SR 40 AL d 08 K TG
W, RAGHETEEATREEY KM P RBARSEMEHOEBREATRANERE™ , K
PREAR B BE (U0 T B TR B S R MM, AT RSB T ARSI HAEK BT ENLEANE
HO8 AN, TR BAEROAKE FERES NIRRT IEERMU AT EF RS E O LK,
oSk, BE KBTI K T A A FARZE MR 4E 45 TRE MR T4 40em W IOTEE B, S40E 102 M R F
EHMRELMATETIRERARERK LT ERY . FIMNAERR,LTEH T KBTS R, %54
E BB B B AR T M B4 T AT AT S /N . BT B TRAR 8], T AR SR 88 F 4 P 7 A Fh e 1 4>
TR — L, XUTBEEMAASHAEKNETENEER K, EXFAKTFET ELEHFHFTY
SN R S AR T % R A el — BT R '
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