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Organic carbon allocation pattern and changes regulation in various organs of

Phyllostachys violascens clone system in shooting period

JI Linke, XIE Jinzhong* , ZHANG Wei, LU Peng, ZHANG Lei
The Research Institute of Subtropical Forestry, The Chinese Academy of Forestry ,Hangzhou 311400, China

Abstract: Carbon assimilation from photosynthesis provides most substrates and energy for plant growth. To date, the
distribution of carbon in various plant species has been intensively studied. However, information on carbon distribution
during the shooting period in bamboo plants is limited. In this study, carbon distribution in different organs of Phyllostachys
violascens plants with one, two, or three ramets was investigated during the shooting period, which enabled further study of
the mechanisms that regulate bamboo species development. The results showed that the organic carbon content was
significantly different in various organs of P. violascens and that it changed significantly during the shooting period. Before
the shooting period started, organic carbon content decreased in the order branch > leaf > stem > ramet > root; after
shooting was completed, it decreased in the order branch > stem > leaf > ramet > root. Organic carbon initially decreased
and then subsequently increased in branch and leaf and there was an “N” -like variation in organic carbon content in root,
stem, and rhizome. The decrease in organic carbon content was negatively related to the shoot yield in both single and multi-
ramet plants. The magnitude of the reduction in organic carbon content of various organs decreased with increasing ramet

number and shoot output. Variation in organic carbon content was also found between plants with different ramet age. In the
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two-ramet plants, the reduction in organic carbon content was larger in 1-year-old plants than in 2-year-old plants, and in
three-ramet plants, the reduction in organic carbon content was larger in 3-year-old plants than in 2-year-old and 1-year-old
plants. These findings indicate that bamboo shooting affects organic carbon allocation, with a decrease in branch and leaf
content and an increase in root, stem, and rhizome content. The potential source-sink relationship of different organs
changes to provide organic carbon for bamboo shoots. Physiological integration of photosynthetic products occurs within the
clonal segments of P. violascens. With an increasing number of ramets, organic carbon in the shoots increased and loss of
organic carbon in the ramets decreased. The organic carbon content also varied with P. wviolascens plant age during the
shooting period. These findings have important practical implication in terms of shoot output and economic benefit, by

adjusting the natural above-ground structure of P. wiolascens.

Key Words: Phyllostachys violascens ; clone system ;shooting period ;organic carbon allocation pattern
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FR1 AEASHHBEMNEEREEREAINBRSEEENEARESHER
Table 1 ANOVA for repeated measurements in organic carbon content of the various organs in different ramets Phyllostachys violascens system

NG B SR I

Different system Source of variation 5 4 s F P
BHRARSE REFREA] (A) 21781.28 2.557 8518.551 8.758 0.001
Single ramet system IIRASE (B) 44489.501 4 11122.375 17.06 <0.001
AB ZHAEM 123608.26 10.228 12085.645 12.426 <0.001
XUk R AEFRAE] (A) 21922.031 4 5480.508 12.652 <0.001
Double ramets system SRS (B) 28414.301 4 7103.575 12.179 0.001
AB sZHAEM 24302.447 16 1518.903 3.507 0.001
=HhRARSR AR BRHE (A) 18057.063 4 4514.266 6.542 <0.001
Three ramets system IIRASE (B) 23074.98 4 5768.745 9.078 0.002
AB ZZHAEH] 52591.825 16 3286.989 4.763 <0.001

SS: B2V IR df: HEE;MS, 5

K2 ARASMKRBENREREPEREHERENBRSEERMELR

Table 2 The difference of organic carbon content of each organ in Phyllostachys violascens clone system

R R RGA PR S L (¢/kg) AUk R GA LR i/ (o/kg) “RRRGEA PR AR (¢/kg)

Different ore: Organic carbon content Organic carbon content Organic carbon content
HHerent organ of single ramet system of double ramets system of three ramets system

A Branch 472.21 a 447.50 a 467.44 a

it Leaf 438.25 b 440.59 ab 44327 b

H Root 395.54 ¢ 392.34 ¢ 412.64 ¢

T Stem 439.11 b 435.69 ab 43823 b

#E Rhizome 438.44 b 423.01 b 43495 b

# NG F IR — REAFGE LES ARG FRERIR 225 B3 (P<0.05)  MIR/NE F-RR7R 22 5 A 8234 (P>0.05)
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ZE5 S B AU EARCR S HES IS,
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AR, 2 4 A i Ha BILER & 1 10 35 v TR FF B B L SIS o R A A LR S = A T BT, R S H A
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SARBEAT R RG T (E 2)  MAFRT (1 ) A A ML 1 e B AR FE B, A5 A B A LR AR
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HOEWTEAR, 2 4 ks A HLER S e TR T HE BEH SR A S A B AR S AR BT, =S A
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Fig.2 The organic carbon content of different organs in different phyllostachys violascens system

TR A — I Rl — R G AR 88 5 LA A RDNG FRERIR 22 53 3 (P<0.05) ARG FRFOR 22 57 A 3 (P>0.05)

ZESFRIR . AR R T TR R G A A A LR i A AR A B A L R RSB S
Thm s MR AT A BLAR S iy 5 N BRI, (EAR AU AN SRR, AR 5552 Wi 7 A 254 B A AL
B B AT, TS AR B TR -TLOC A% Sy R R Ak, AT A TR 45 B R] Bk 3R B IR DRI O R UK Bl T A B
¥, 4% e B A WL o A i Jy e A= A2 Ak
2.2 AR RGETE AT e b R G LA & A A A

SR EL A2k AT AN R 0 BRSO A s e R 8 1 A 1 45 A B A PR S i 4 R AR (3R 3) - T e e R 48
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Table 3 ANOVA for repeated measurements in organic carbon content of the various organs in different ramets Phyllostachys violascens system

ENEET A5 SRR ,
Different organ Source of variation 55 4 s F r
k% Branch AL IR IE] (A) 71197.842 4 17799.461 33.364 <0.001
Iy MR (B) 5156.168 2 2578.084 3.300 0.108
AB ZZHAEH 15999.830 8 1999.979 3.749 0.006
M Leaf REBREE] (A) 26587.155 4 6646.789 11.474 <0.001
SRR (B) 189.637 2 94.818 0.185 0.835
AB ZZHAEH 3341.135 8 417.642 0.721 0.671
# Root AL IR E] (A) 46772.944 4 11693.236 24.663 <0.001
MR (B) 6792.586 2 3396.293 3.828 0.085
AB L HAEH 16108.616 8 2013.577 4.247 0.003
T Stem AL BHITE] (A) 46069.189 4 11517.297 20.906 <0.001
AREE (B) 94.621 2 47.311 0.088 0.917
AB 2 HAEH 2082.305 8 260.288 0.472 0.863
#f Rhizome A BAF R (A) 18747.048 4 4686.762 8.978 <0.001
SHRECE (B) 1965.195 2 982.598 8.592 0.017
AB 3EHAE 8976.056 8 1122.007 2.149 0.070
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Wk I AR FFBEAS A A AILBR 1 A 1R AR Ak 25 S E W 3E (P<0.05) R TRI R GE ], HEA HLAR % B 25 5
= HAMB YR EE R AR RECS W0 ) XA AR A LR S A S AR, ) FE HE TGRS HAE
FH, BI4528 5 A AIURR 75 ok il S 30 S 4 T AN ], - LR i) 81 38 R 0 Bk e AN Tl it AN ]

IRV o 22 G0 Hr 45 B A AL 2 st Bl o S I A K R A AR Ak, 3R 4 AT SRR OURR L AR R R R G
KA PR S 1 A bk R G W35 = TR SRR G, AR A TC 38 22 5 5 b FFA BLAR & o 55 10 G W 3
ZS AN SR 1 AMERRE, “HREG S T SRR, 2 AMKREES,3 AR B E
T ZHRARG 4 AR EZES B S A =R B E & T SR RS0 MiA DL & 2 L AT R Gk
BEXES 2 ARG R E RS T RS, AT E A ERS RELREER,

HIZR 4 WA bk RS0 a0 B 2 BRI A2 (17.99% ) SAFSHES TSR (5.61% ) s WU RGEA& A% B & Bk
FENR B (6.65% ) > >FF>HESHE (3.51%) ; AR RG4S 48 B & e R FE IR . 8L (10.99% ) > I > FF > R > Hif
(1.44%) . RAASKE, AR RECE 7T 50 R G440 B A DL B IR . R RG> 2R %, AN RS
rvo b 22 G0 Hh S S il B R[], BAR 2R 58 (24.62¢) <BUKE 3255 (29.30g) < =R R G0 (44.55¢) , LT A0, ik
Vi TR 2R 505 20 Mk o I R 6 ) 4528 B A BRI 7 i B 45 o PP R L

R4 TRAMBHENREREZR[EHEFHENRLE/ (o/ky)

Table 4 Organic carbon content of bamboo organs for phyllostachys violascens clonal system with different ramets in shooting period

]MgﬁfE;S Nmﬁfﬁfgd | A January 2 J1 February 3/ March 4 A April 5 May

K Branch bk 584.6335.71 a 442.95+18.74 a 404.74+8.17 a 442.07+20.26 a 486.63+11.62 a
Xk 477.43+38.18 b 446.92+35.01 a 410.95+33.13 a 426.17+24.51 a 476.01+14.31 a

=k 517.09£24.41 b 460.87+22.98 a 407.14+14.85 a 468.63+21.83 a 483.47+9.91 a

M Leaf FkR 476.23+40.82 a 408.92+25.15 a 405.37+9.40 a 439.33+23.92 a 461.37+32.13 a
XUk 465.65+17.86 a 445.02+5.39 a 403.45+4.84 a 440.76+30.03 a 448.06+12.69 a

=tk 473.64218.72 a 431.38+22.25 a 394.00£21.23 a 460.74£39.42 a 456.59+14.49 a

H Root LV 297.24%33.67 b 415.87+38.84 a 443.37+18.81 b 387.25+9.39 a 433.97+12.04 b
Rk 361.05+34.21 ab  408.05+8.75 a 394.539.01 a 367.5417.79 a 430.50+17.10 b

=k 395.94+30.01 a 417.18+22.04 a 439.17+19.51 b 395.16+41.34 a 464.22+13.84 a

F Stem LS 416.09+44.24 a 453.49+16.92 a 467.19+26.44 a 385.55+29.10 a 473.20+14.51 a
PGS 412.75+12.68 a 452.05+19.19 a 437.70+25.02 a 393.73£22.26 a 482.20+19.84 a

=k 400.58+17.76 a 453.61+19.48 a 461.68+12.91 a 395.39+35.72 a 479.87+6.56 a

#f Rhizome Bk 396.43+24.90 a 484.86+17.17 a 437.64+7.98 a 405.08+32.69 a 468.18+13.64 a
XUk 395.24+23.92 a 440.13+19.58 b 435.98+14.51 a 405.016.71 a 438.66+19.08 a

=k 412.212£36.20 a 434.40+10.83 b 419.99+7.37 a 449.11£32.98 a 459.05+15.11 a

IREERIRW] S A BB S AN R 0 BRSO 1T R R SR W 25 e B R M P 5 A )
OIMRECER AT v R R G AE AN R I R 22 5 . SRR TR AT S RE R M Z R AT se e R AL ) 4548 B A L
ik ek R - SR RS L, BRIV o 2 0 b ST 8 o, S S B TR 2R 8 PN 0 B A A A AL T o
N ARV AT SE R 2R G0 MR IR RO o AT A B A LB iR AL
2.3 ZRRIATIERE R GEA FIAF RS oA HL o A A LR

SR JH B DR 2R E A Y W XU | AR TR AT SR R 8 TP AN R AF i 20 HH S S 45 4 1 A LB 5 B, 45 SR A
5 PR R AR RGBS A E AR BoA MUk & 25 7 2 3 . BURR R S8 P AN R AR I8 5 17 #E L 550
AR 2 5 A T N 22 5 A S M P 1) 55 7 R AR AR A L 5 A S AR T RIVR T
AT MRS 5 kBt 5] A P T A2 £, LIS i DR 3 Bt T A7) o o e ok 2R 8 O AS [ T AS (5], o JHC Al 2 B A ML SR 255 2 D)
TZHAH], =R RGP R TR AT HEH S0 PR & 2 5 3, i ARHR SR BILRR 5 2 S
DPAN A 25 5 M0 R TR] 5 3 A A o v KR R HH A0 5 o R e AT S AR T 0 LA B U JE A B
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Table 5 ANOVA for repeated measurements in organic carbon content of the various organs in different ramets Phyllostachys violascens system

AREHE UNEES 2 3

Different organs Different system Source of variation 5 s 4 F P

¥ Branch PUE7S REFRET ] (A) 20899 5224.755 4 7.477 <0.001
SrRRATRE (B) 3.115 3.115 1 0.021 0.892

AB ZZHAEH 808.046 202.012 4 0.289 0.881
EX 7S ALFREF ] (A) 61731.039  15432.76 4 22.485 <0.001
SRR (B) 3161.157 1580.578 2 5.253 0.048
AB 2 HAEH 6162.281 770.285 8 1.122 0.384
M Leaf XUk SRR (A) 10303.7 2575.915 4 2.682 0.069
SYERAEHE (B) 131.243 131.243 1 0.146 0.722
AB ZHAEH 3798.81 949.703 4 0.989 0.442

=k AP T] (A) 40407.39 10101.85 4 15.571 <0.001
SRR (B) 3654.963 1827.481 2 2.738 0.143
AB 22 HAEH 30676.679 3834.585 8 5911 <0.001
2 Root PAES RE 3R] (A) 20286.1 5071.515 4 14.568 <0.001
I RRAEME (B) 2067.02 2067.021 1 1.274 0.322
AB &2 HAEH 6353.36 1588.339 4 4.563 0.012
EX 7S AL R](A) 41860.943  10465.24 4 26.961 <0.001
SRS (B) 5837.337  2918.668 2 2.71 0.145
AB ZHAEH 20520.491 2565.061 8 6.608 <0.001
#F Stem XU AEFRITE] (A) 35126.3 8781.569 4 10.283 <0.001
SIBRAEES (B) 1634.57 1634.572 1 1.265 0.324
AB 22 HAEH] 12183.7 3045.924 4 3.567 0.029
=tk RESEIFE] (A ) 73679.503  18419.88 4 33.788 <0.001
SRR (B) 7935.159 3967.579 2 10.568 0.011

AB ZHAEM 29700.291 3712.536 8 6.81 <0.001
#i Rhizome XUk REFRISE] (A) 27432.224  20263.12 1.354 11.713 0.014
IIRRAEME (B) 4569.19 4569.19 1 16.154 0.016

AB ZHAEH 674.517 498.239 1.354 0.288 0.68

=tk AEBERTE (A) 49727.142  23699.46 2.098 25.157 <0.001
SRS (B) 18691.543  9345.771 2 12.902 0.007
AB ZHAEH 1260.965 300.482 4.196 0.319 0.867

W3 6 R, S HTSUk  —HR AT 5 b 2R G0 TS R AR08 35 17 20 AR 45 25 B A WL & s vl 60 R 99T (1 A )
XU 22 5 AN [R) AT o0 AR KA AR 7 1 25 57 0 38, T — R R e b ik AR IS [R] 47 % 43 ik 22 57 10 38, TRl
HESMAR, HFFPER SR =R G TR R MRS 25 B A VLR & 2= SR Ak, ke il
AL A E AR S BN A R E T S, RS 1 AEE RS E SRR A
(8.71%) >FT(7.48% ) >H (4.75% ) >HE (4.38%) > (3.59% ) ;2 4ELE TRAT 45 28 B SR PR . K (6.78% ) >HlE
(4.49%)>HM (3.93% ) >FF (3.55% ) >M (2.57%) o SR YF, 1 AEA T AT S0 A Lt & BRI R T 2 4R 2F
o ZHRAGT, | AT E SRR AT (12.46%) >4 (9.26% ) >R (7.07%) > (4.16%) > i
(3.37%) ;2 AE L T R A B S i SRR . KL (11.529% ) > (9.23% ) >HR (4.59% ) >FF (3.53% ) >Hffi (3.11%) ;3
AR AT A B B O T R T (15.05% ) >H% (12.2% ) >FT(7.83% ) >HE(7.38% ) >Hi (4.83%) . sk, Al
— A EANFAE S A LR B R RO 3 AR AE TR ATBR IR R T 1 AR 2 ARARAT, RUIIR — RG T /- bRAFE IR 52
i) 4 S 4548 B A AL % i AR b
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Table 6 The organic carbon content of different organs of different age in different ramets phyllostachys violascens clone system

AEEE  opRE

Different  Number 1H¢/2 1 /1 January 2R 3 7 March 4 J1 April 5 H May
organs  of ramet Age February
B Branch  WUkk 1 494.13+20.87a 433.90+26.21a 406.98+42.37a 432.87+25.16a 442.87+19.14a
2 482.70+7.77a 434.64+21.25a 414.91+24.86a 419.47+23.98a 455.81+16.30a
=3 1 500.91+22.79a 456.1217.79ab 408.28+17.94a 468.95+14.51b 504.80+21.07a
2 517.85+18.75a 434.30+15.25b 402.66+30.63a 475.69+9.12b 471.26+7.19b
3 532.52+27.60a 472.19+30.31a 410.48+13.48a 513.70+10.83a 474.35+8.06b
M Leaf MUk 1 433.90+26.21a 419.66+17.83a 398.03+10.99a 455.37+13.13a 411.36+24.63b
2 434.64+21.25a 423.92+37.27a 408.86+15.43a 426.15+12.09b 451.43+21.19a
= 1 401.2+38.86b 447.16+7.22a 405.64+16.78a 450.0811.35b 474.91+8.26a
2 490.83+17.29a 417.80+29.51a 398.48+7.67a 464.13+18.77b 445.913.03b
3 528.8431.76a 429.20+25.69a 377.89+42.62a 503.00+18.76a 448.9+14.25h
M Root AUk 1 406.98+42.37a 354.81+21.36b 430.83+28.35a 359.47+18.84a 414.66+28.65b
2 414.91+24.86a 412.91+12.22a 438.22+40.33a 375.61+25.55a 446.34+13.33a
= 1 388.0+12.06b 468.04+9.67a 490.06+35.40a 419.40+6.57a 476.29+8.36a
2 381.1+30.20b 440.44+4.15b 415.90+7.66b 394.5:10.44ab 477.88+20.89a
3 445.37+9.88a 419.82:15.23b 411.55+14.29h 371.5+22.97b 488.5020.66a
FF Stem Wbk 1 432.87+25.16a 463.64+9.43a 410.53+11.73b 358.089:+11.69h 498.91+50.91a
2 419.47+23.98a 433.50+15.54b 464.87+11.77a 429.37+19.96a 492.16+25.16a
=k 1 401.19+16.38a 478.88+17.38b 531.49+11.97a 406.93+12.59 476.7+28.39h
2 386.85+15.84a 441.66+5.31h 407.67+13.97¢ 406.39+10.32a 490.2+10.69b
3 413.73+5.77a 440.28+7.72a 445.88+6.41b 367.60=4.05b 539.31+35.21a
#f Rhizome  AUBE 1 380.02+6.58b 441.83+4.98a 421.12+11.50b 399.10+16.86a 460.5311.79b
2 410.47+10.09a 456.96210.15a 450.84+8.54a 410.92+3.48a 496.80+6.48a
= 1 386.8+15.34b 433.24+5.80b 399.5+10.63b 434.17+13.11b 489.54:11.50b
2 404.6+13.88b 445.4417.50b 414.325.65b 452.06+14.08b 506.6+21.34ab
3 445.22+12.74a 494.52+14.92a 446.15+11.08a 481.10+15.68a 521.00+8.58a

FIREERER M, SRR AT TR RGP R AR R B LR SRR AR SRR R G 1 AR AR AT A
AR S BT 2 AT, =R RS 3 AR AR TR A S B A DL & BEFEIR OO T 1 4R 2 4R, Uil o)
RAF W 2 R M) TR AT AN [ i B X H S A LA 75 R A IR 22—

3 Fit5iTie

SORER YA AR S| v A R S R AR SRS R R I SRR AR T, X R R S R B
PR BRESOEA PR v BRI 43Rk 8] A 40 e AR B A B AR R A — Y, i TR
AR BT X A v AR (R 2 O R TN A 2 Y e BRI R ISR R BT Ak (4 AR BE R B BEAS
[F] , LR 2 A AR SRt rT REAS I L AR SE A B, B AT AS IR B A MR &5 1230 R £ 35. 14%—52.64% , K/
FFEHIR N K (52.64% ) > (47.18% ) >FT(40.98% ) >HE(40.13% ) >HR(35.14%) , 3% 5 T IR (0 BA4T
Hin B RN T 42.22%—47.53% , %5 2 B R/NF IR A FF (47.53% ) >H(46.49% ) >H#E (46.10% ) >H
(45.30% ) > (42.22% ) AR, L AT DA 4525 B 0k B 10 20 B A sy BRI T R IR AN [R) T A7 AE 25 5%

Ivi) b o B AL 00 ) Bl 25 3 A% SR 2 TR BB W TR AR PF SR R A K % T8 I B A TR 28 A AR ) e A i g e 9 o
RO R e W BE ' BESR BE RGN, AR VG AT (Fargesia nitida ) (94 Y BURBHIG K ARBFFER I 4
KM AT T R G MRS 2 B IR R A=), 25 4 B (A ML 6 R & AR 56 %, Hh A A KA B AT Te itk &R b
By A AR A A M N, BRIV b AR S 2 it ORI R G VR AGURE | R A o o A e B LR Rk AR FE
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3—4 H o A, i T I PREE IR BEAR, D6 BRSSO VR I R R4 M ae o s, i i 5 A 4 o3 e, R
WEEC A AE T € [ AL AN B A2 AR B A K | T2 208 S AR AT ARRIRE (1978 FR Al A7, 31X 15 W 2155 N At
TR MR K T 56 A MR 1R R4 52 R Ak = W A TR 342 1 Bk DO o i R o ) Ak
TR BT S R eh  BERRAE SR IR AL 0 U5 T B A7 A AL ) Ak A e R R 1 99 K 3 5 X AR =25 T e
R EE [ &5 ( Carex bigelowii) T U5 ( Uncinia meridensis) BIBFZE 45 FARRE Y 0 70 4 KON E MBS, &
o3 RRAS SRR ARBEIN [A) 52 V 7 BAR A S AR AT HE S AR 5 N B AR A R B & TR) Y TR TS R
AR SR AT BE R TR AT S R AR G N Bk T 2 i A () A e R TR R R A e ) (M
T2 IR 4G 4 55 TR R — Zr BRI AL i FF R AR 0 [ A5 i AR HEIY A A AR T IR AR
I E R AT BIL IR A A2 S AR ] B B A7 R A DR A 7 S i PR A 4 . BEAE 4k kB 3 R W 5
B, BT AT BE S AR AR 58 A S I AS T35 B4R T A AR 0 S 4, TR 5 b X Rz ) MR & 2 B
BB T, 3% 5 Pricet* %t s AT ) 58 AL ( Reynoutria japonica ) BB FY 45 R FEA—3, BITEA AR FFH [
W& BN, IR G F I AR 2= A R A T AR A I AR T A [R) A 00 180 50K I A7 1 A DL 02
AR AR R G A E A DR S B T RS E T A R R], X2 B TR R R GE T TR IR kA K
Pl 1R AR R R IR A 22 5%

ARG BT AT AR AR A RO EEA AR TR] | & ARAR R/ IN—3, AT &R TR 7T A s R/ INEEAS A
], ZrHr R IERR 2k RGEA& A E SR IR 5 A U LG BU R R /N T 2R G (&G E
H SIS SRR IR R T 20k R GG, TTRE 2 th T 2 MR R G K 05 1) S MR eI AF R TR DG R T MR kAT LA
GEURIL ) A 3 B A S AR S AR A 2 A BRIRIINE Sy S AR DL BT B I, PRI 22 bR AR e 4% A B A kR
WRAHXS T BRI, 1R Tk FE BSOS, RS I3BR A=  BOR ZEBR R B PAL b R oy, (IR R A FE 5 X AL 1A
3R AR 8] | TR A H T3k L B B A% i e T AR 1 R L B ) X AR 43 R (R R 8 N
171 A B iR B R4 A IR A ST R PR URAE A AR ) 14 s ELA R M A AR R
C FRIC I R B T B 2R B RO BAE ML™= A7 A ) T8 ) 3 J /K SF-Jy 1) (A% sk, AE HA% 3o Oy 1) 2 A% 3 1) o
TRMEREBRHIAR > o ABIESEAS [ 2 MR A 5 e 22 GE k5 1 3 B A T X — 8 1) W 5P T e, 22 Wk 2 6 43 ik [
BRI AT e AL R A TR AR LR BB AT 2D R AR AT v R AR G N A R AR I
SO A5 a8 B O R AR AR B SR R GE 1 AR AT R B R T 2 AFAEAT, 3 AR AR B R T 1.2 4R AEAT, 7T
REJE I T 1 AR B B B0, 3 AR AE AT AR B R 2 | 85 A B 62500 Hh A (b R W08, X 5 4
WAIE W) ( Lycopdium antoninum) NP Fr. & 5 ( Carex arenaria ) Fi¥) BRI oY 2k R —a , BUAS[RIAE I3 7 R 3% A5
Ji KA RE 1T eI, 30O RO AR AR 2 bk, vT DLECA RIRE A RE T RO A=), &bk = 1) B¢
UREE Ry AR 5 5 R iR FEAR AT BE AN W] 1Y .

25 LR B AT AN IR 2% B SR e 1 R A LSBT IR R AR A A R N B R A AR SR & AR AR A AR E ]
ARG R AL 2 e A A A S I R A 4 A bR 5 10 S R S R R R S B A R
(LR 5 RHIZE S R IR B 2R BT I5UFE A% 0 B Y O 58 A 3 RS0 B R A i | A0 375 e B R S8 N R AT 2 R IO AR 8%
FEGE B VTARES 3 8 B AT MORR (R e H2 B 7R R it T | b o 3 S DR 0, DL 82 o e R TR 5, AR
VIR AR G50 A 3 22 s O B DG RE T 1 AR AE AT AN [RIAE M A7 RE 0 BOR 1 3 AR A4 IR & TR AT AR
JE A B ATMOG A A 0 B e B TR Hh S S SRR AT YIS S X T S REAR P U
G SR N R 2 | N AE BRI 1 52 Wi B [ A 0 2 3% 0 BE e B 5 1) P AR T 5 v ] LA ok [) o7 2R 7 B
K ZAERR A IR A T — D W R AT MR B B A T E R E L,
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