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(EIBRTT bt ATHER S SRR H SR80 %, JEaT 100102)

FE: AT BT (Phyllostachys edulis) 4R A5 SRR, XA R TR & A+ 298 0~1 mm A1 1~2 mm 4R AE = Lt
MRAC AR EARACE B AT T 70T SRR W], BEE BATER UGN, AR AP & AR A2 B 5k BTG FEAIG, RV
[EREANE TG, HARK RS SA . 4HHR A= SRR AC 2% B LLEE AT #T 60 em AbdicR, #RZAZE LA 20 cm 4bfoR, EEAR
KAE 40 om dbd oK, (BAATTLERE VT AT AN R BE BS TR 0 25 7 R 3 o IR A4 DA 10~20 em + 280K, IRALZEELL 20~30 cm
TEEKR, YR, IWRK, ASFEEMRKEEEARLERNNESARE. 5 1~2 mm 4R, 0~1 mm 41RAE
VIR R B T, R KA KB R, R, BT AR A KA R 1M, 1A A BT A ORI FUARK AL
KITIRALZE, BAHESRARIRFIFHZE . BRI — € 1L EEE N R 5 0 APRA, AT 58 A oA R e Ik IR B3
KR BT AR FE A
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Fine Root Biomass Distribution of Moso Bamboo at Different Ages

LIU Guang-lu, FAN Shao-hui’, CAl Chun-ju’, LIU Xi-zhen, LI Yan-bing, LUO Tian-lei

(Key Laboratory for Bamboo and Rattan Science and Technology, International Center for Bamboo and Rattan, Beijing 100102, China)

Abstract: The aim was to elucidate fine root biomass distribution differences of moso bamboo (Phyllostachys
edulis) at different ages. The fine root biomass (Wgrg), specific root length (Lsg.), root tissue density (Dgrrp), and
root length density (Dr.p) Were analyzed in the horizontal and vertical direction of different age moso bamboo.
The results showed that along the age of moso bamboo, the Werg and Dg.p increased at first and then decreased,
the Lsr. decreased, and the Dgrp decreased at first and then increased. The Wegg and Dg,p were the biggest at
60 cm from main stem, the Dryp and the Lgg, were at 20 cm and 40 cm, respectively. The differences of Wegg,
Lsre, Drrp and Dgrip Were not significant among different horizontal distances from bamboo stem. The Wgrg Was
the biggest at 10—20 cm soil layer, and the Drrp Was at 20—30 cm soil layer. The differences of Werg, Lsre, Drro
and Dg_p were not significant among different soil depthes, too. The Wgrg and Dgrp of 0—1 mm fine roots were
smaller than those of 1-2 mm fine roots, while the Lsg. and Drp Were bigger. Therefore, the age of moso
bamboo had significant effects on the growth of fine roots. The Lsg.and Drrp of 1-year-old bamboo were bigger,
which display greater resource utilization efficiency. The even distribution of fine roots of moso bamboo could
more efficient use water and fertilizer resources in a particular area.

Key words: Moso bamboo; Fine root; Age; Distribution
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G R RIS A R E A R R RER . B
REW, HIRGENEIL 75% BRI &Y T
PEE AR AR K R AR A I 2 SIS B
A BRI K5y FRAIHREG, H HAMRA B =
T 550, B At 2 xd R IR A S5
TEIR AR . KRR MR T S5RAB S
PR AR Se4t, i85 3, S 0E. SR
PRFAHSES, —JedsiT, 979 ok oy S 4E e AR
MR B2, #4513 E R A KA A,
VRT3 E R LD N, SRIEZ 1)
FARKSY, HMRR, CHLMREES M T L
B EE, EEANFEYIFRRDEE DML A A
&, iR AR E 0~30 cm - 2 W RRIEY
EIAFIYIR B AV E ) 80%~90%, A AT H AR IR
P20 T 50%2 27, 355 oK S AT T )
AR, AEARUIRIEAEAE KA B I S,
-4 FAK(PinUs koraiensis)7% /= 31545F 4 5~15 m®),
He kY& H#4 (Larix principis-rupprechtii) A Tk, 4
R A4 B 1 43 AR AN ZE 1 AR A = R T AR AL,
AR TR S A It A AR K sl

F477 (Phyllostachys edulis) 2 H [ 75 75 5 % (1) #x
MR 2 —, RAUKT HE A (Pinus massoniana) Fil
12K (Cunninghamia lanceolata) i) 45 =k . FIAT
AV IRIE R R, IR = & ER, LT R
RN TATAR, 3T 20 AESR-F TR K R 1T 3%
BTVE KRB B SR BT, B AR SR ) & 1
Ry RN, BATRY A RN T AT R
HLeahe Sy, (B4 T HEE NP RS B2 . Simpson
SR BB R T RS At BTN
KBS ERUE R R, BRI W A RS e
(K1gEHM, BAY AT LAY N 4 N B ATHED R
BENMAB RS AR Pl A Kok e
BT R A AR, BT RES A
Gy R NAZ BIAR AR AR AR SY, 5 HRR I AR KRR
A WA, gt BT S B R R 2 A
B NAHRRMRHE, A7 AR KA G 1 52
mite), HAE KRR KA A Bk B T HEAR R
GRETT RUR R (s e an ™. B R M A KA
1% 30~100 cm, £ 2~3 /™ H B [E] P IE B 55K &
R, R AT IR b A D, AR T
IR RO SRR 5 B T AR RETHEAR R RN, 1T
SRR XS B AT RE 08 LB PR AR K n] R A A O
PIEF . BIFFEA RIS BT AR 7E K A E 5 1)

MIAARHFAE, W] AAB 25 B AT AR 2R A SRS AN 73 A1 B
BTN A RE PR AR IE RIMGE JZE I 4
bR SO . ASOAR AR AT A SR
AL FER (AN 7] S & B 1T 40AR 2 A AL HEAT T
T AR E TR 8RR IR A 2%

1 HF 5 HRE

TG LAY T A A K e AT PR AR 2 6 LI A
Ui R E A E KR HRRY X, PN E N 11728
03'"~1173528" E, 250'51"~2690120" N, HJ&
B KL RMPIFE. L. HK=2 ()X
Fhbo R NF = ILRK, BRI, wik
/51 580~1604.8 m, i J& Hh 0 R 2R B 2= UL
B, Pk g meehe s, R XaE R
15°C, Moo iARIRE-11°C, Mo i i 40°C; 4F
SPIIMXRE 80% LA L, TCFEIH 290 d 5. TR
% 800 m LLF, 1Thh7E i ik 96.8%. TN,
FETMNET .

2 7k

2.1 R

IR T X BT/ AR, SR EUAS [ S 45 1
BATAIMK, WE 30 m=30 m G AEH, $HikE 3
FEHL(R 1) LSRR N BATERS . MR Rk R, R
PRIk, 2 EE L 4R, 245, 44FEF16
SEAERRAETT, 3k 48 BE.

2.2 SHARAE & I EL

PAbRHERT Jyrhts, 2350 #E4204 20, 40, 60 cm
(R IRE g A6 T7 1) B &1 e — AN IORE R, IR N
65 mm MRS H B2, 75 3 JRETICLISHE M, B
JZ 10 cm (0~10 cm. 10~20 cm. 20~30 cm), &Rk
FRAETTERE 18 43 F i, 4 7 A6 T7 1R SRECI A &
I, FEIRAGAR A 432 13

HHALER 2.0 mm ) HIEGFYIE 0 B R 2 A0+
B, W B R E T 0.85 mm i 7R LK H
Voo Vel Ja MR RN ZER L, FIAEbR R R B
T BORES THRHETR ARSI RIER R RR
fE B, e AR X SR AIZER . AR5
BEADT 2 mm R E ORI, I A2
: 0~1mm Al 1~2 mm.
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Table 1 Basic information of plots

e v wrems  HHUR
pap SR g HOEE WG IR ¢

47 Total  4=%¥ Total KRR A A

B Organic - Hydrolyzed Available Auvailable

Plot Sl?f_; le Aspect (ir?c?nr?rlgz) IZ;?nl—)' Ng;nn?SIreOf matter  nitrogen ph?gsyfgﬁgjs pgaigl}f)m nitrogen phosphorus potassium

' (9kg?) (gkg?) (mgkg™)  (mgkg’)  (mgkg?)
| 20 SW 1958 11.89 20 4221 0.20 32.09 74.64 271 44.43
I 15 SE 1962 10.3 16 61.74 0.26 20.72 96.09 7.10 55.41
" 11 NE 2052 9.36 12 31.32 0.43 19.16 98.08 747 3891

2.3 ARSHTHE

& Hon 2 113 18T AR &8 WinRHIZO
TRON #A- AT H T EARK FE TR E, HT
IHHRILRK. #IRZ 23 MBS TRRE, KW
HRAMETRE IR G o IRIEAIMRARAG . AEW) & FNEURE
AR AR A & (Were)« EEIRK (Lsry) HRZHZH
2 1% (Drrop) FIAR K 25 1% (Drop) 2 2.

Wers (9 M) =205 (g) x10°%/[x(d/2)? <h];
Lere (M oY) = AR K (m) /40 KL)% & (9); Drro
(g cm )= 4R FLE(g)/ (s xI): Drip (M m°)=4iiR K
(m) x10%[n(d/2)*<h], K, ZHHRJF EAE A AAR
WITETRRN T H. o NEEER, d N NG
(cm), h JytA&EEEE(em), s AZIREKIER, | a0
MR

3 SR

3.1 BATHRKEER AT

TATAIR AR AL EE A BIER I, o
XFEUARA . 4IARZH 28 P ANAR A L (R R i ik 3] 5
FH R KT (R 2). FERETTATKF 60 cm i
W, AIRRAE . PURR . AU, MK LR
ISR, ERREREFKT. £
0~30 cm HJRIRFEVL A, FlEE R IR EE R0,

R 2 BATANRMEIR 3 R R R T M (P AH)
Table 2 Main factors (P value) of fine root traits by Two-Way ANOVA

BR 1~2 mm 4HHR 20235 B2 1) 22 S B Ah, AR AR
. HRK. R 122 T ARR BB 2K
AEHANTR, TR <BE BT Al <2
REE . PEATAFRE R <L ZIREE . F W <EE 1T iR
B < R VR A A8 FAE FAXT BT AR 23 A 52 e
Ny JUAN BRI BIAE FAE X B AT AR RFAE 1 52 1 1)
Rk 2 KF(P>0.05).

3.2 R HARRAE FI R e

FAT 0~1 mm A1 1~2 mm 4R AV ESBEEYT
R K BRI R PR ES, Hh 1 R4
VIR AV B EAR, 2 FFAERNARIEROK, FEE T e
kS K R RS (B 1), Horb, BR 1 4E440
WAEYIES 2. 4. 6 FFEIREY) &R Z TRk E
FKTANP<0.01), 2. 4. 6 FEAYIRAEY RN ZE R
ANEZE. 1~2mm M 0~1 mm 40 AW &2 5 K
(947.91+83.12) g m > F1(1156.64+163.77) g m >, R
Eb )5 # T 22.02%. 0~1 mm A1 1~2 mm 4R R K
FERERIARNEB SARAYERHE, 25
FRARHES, 1 FABMRKEES 2. 4. 6 F4M
ZE R EF(P<0.01), 2. 4. 6 FFAE AT K2
FERERARE .. SAREDEAFTZ, 0~1mm
AR AR K% Az = 1 1~2 mm 4R, ik 4.02
B, AR ) 3R (8104.73 4637.64) m m

HHARAY) FEAR & YRR L L% TR H
Fine root biomass (Wers ) Specific root length (Lsre) Root tissue density (Dgrrp) Root length density (DrLp)
0~1mm 1~2mm 0~1mm 1~2mm 0~1mm 1~2mm 0~1mm 1~2mm

EE Age (A) 0.00” 0.06 0.00™ 0.03" 0.33 0.07 0.02" 0.00™
FEAT#TPE R Distance (B) 0.44 0.32 0.27 0.77 0.59 0.17 0.90 0.58
+E¥EE Soil depth (C) 0.74 0.07 0.87 0.53 0.31 0.00™ 0.90 0.94
AxB 0.53 0.59 0.99 0.93 0.47 0.16 0.86 0.89
AXxC 0.35 0.59 0.38 0.69 0.32 0.16 0.81 0.82

B x<C 0.21 0.10 0.72 0.36 0.71 0.72 0.40 0.47

A =B xC 0.97 0.75 0.65 0.88 0.77 0.76 0.46 0.39

*: P<0.05; **: P<0.01.
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M1(2013.74%169.47) m m>. 0~1 mm 1 1~2 mm 4H
R 2H 233 5 I 2B 77 4 8 3 0 2 2 B S T it
#, A FEAR AR ALN B ERL, 5 1FENERE
#(P<0.05)c 1~2 mm ZHHRA AR E R Ry, 4HARZH
SUERETE K, /& 0~1 mm 4IRAIZUE ) 10.53 5.

1500 r
1300+
1100+ B
900 ¢
700
500 -

WI RB (g m_])

300

2.00
1.60 |
1.20 } a

Dyrp(g cm';)

0.80 | ab

g‘ b b ab

0.40 }

0 I 2 3 4 5 6
iy Age (a)

7

AR K AR e A S AR A e MR, BEE BT
SRRSO I I RS H, 1 EEBTAIRK
LR K S 2 4F. 4 /1 6 4127 T #(P<0.05),
HAMAER BAT 2 [ HLAR K ) 22 5 A 235 . 0~ 1 mm 4]
FREE 1~2 mm 4R Y LEAR K 57 270.08%.

12000
B
__1oooo B B
E 8000
£ A
2 6000
8 4000}

2000 Aé/&——ﬁﬂ

0

1400 - a

1200 ¢
— b b b
o 1000+ N—/_@’__m
= 800
< 600+ .
5 400+F b b b

200 - I
0 1 2 3 4 5 6 7

/'Ifiﬁ’t} Age (a)

1 AR BATHI AL . ARG FNG TR IR 22 5 35 (P<0.01) H 3 (P<0.05) . T IAI[Al.

Fig. 1 Fine root characters of moso bamboo at different ages. The difference capital letters and small letters upon line indicate significant differences at 0.01 and

0.05 levels, respectively. The same is following Figures.

3.3 BATHR K5 A RHE

0~1 mm Fl 1~2 mm A4 &2 LR 7T FF
60 cm Kb, 4r B0 997.69 A1 1254.23 g m3;
20 cm &bk, 414 932.85 A1 1153.36 g m >,
40 cm AbIHA, 435109 908.62 A11099.25 g m®
(B 2), HZRALEZ#(P>0.05), 0~1 mm. 1~2 mm
R A 25 F8E 8 PR AT B S 1 AR A e 5 S 4 D
ZRMBAEZ, 0~1 mm. 1~2 mm 42 255 B
(AR AR AN B 2, CARE BT FF 20 em Ak AR ZH Y
BB, 439124 0.10 A1 1.04 g cm 2. 0~1 mm #
1~2 mm 2R ) bl AR K B PR 7T R BE 2 00 38 02 fk
Fa A A&, 4> % A (937.78468.46) cm g ' Al
(256.80+32.27) cm g .

3.4 ENTHREE S MRHME

b L 2RI n, giR A T R
i, BL10~20 cm L2404 Y& K, 0~10 cm
+JE W2z, 20~30 cm £ ZHAK, 0~1 mm 4HARAEY)
H7E 0~10 cm. 10~20 cm 1 20~30 cm + /255K

957.84. 966.62 11 923.65gm>; 1~2 mm ZHHELEY)
4> %1 1085.62. 1286.18 1 1078.60 g m > (& 3).
bEE T ZIRE RN, AR AR K % S PR
#, 0~10 cm L2 0~1 mm gHAAR K25 FE L 20~
30 cm LZHIE 8.34%; 0~10 cm 1ZK 1~2 mm
R Z L 20~30 cm £ 2 7.22%. 44T
EEEELERENE M2 &S, 0~
1 mm Al 1~2 mm ZIAR L 1% FE A 20~30 cm + )2 5%
K, 43519 0.10 F1 1.14 gem 2. R HARKBE S +
JEIRFE RN 2 BRI, 0~1 mm 4HAR 1 HEAR
KA 0~10 cm. 10~20 cm 1 20~30 cm + 24051k
941.72. 950.77 #11908.81 cm g *; 1~2 mm 4HHE ()43
%A 264.26. 254.27 Al 245.85cmg .

4 ZERAHE
BERRR [ A0AR A P B 1 28 A 38 R

[, A3 R P4 AR A 4 R i A 5 1 305 K S 088 ) s
#, AT FA(Pinus sylvestris)?2. BRI 7R ¥ (P.
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Fig. 2 Fine root characteristics of moso bamboo in the horizontal direction
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Fig. 3 Fine root characters of moso bamboo in vertical direction
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BRI L1 BB (Fagus sylvatica)®l. 4140k AR Y& b
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R LEAR KA R T FR i35 2 FK 3 R SO
MR A %5 B ] DAAE — e R B b s i B 57 AR AR A AR 2R
IR SR AR, AR 2 Bk, 75 oK 4y
WU IR A R . 2 A I LB BAT BRI 40
RAD R, WEERE, AP RERKMNFE
O3 B KGRI IR A . BATY R A HAAT 555 e As
BURAEITHEYT RGEHIFE 0 KA HE RS 7T APk
AR, RN AR POE AR, B B AR PR L
TEF A KA B8 RO KSR 5 AK 5. IR
YTARABACL, 444 (Eucalyptus robusta) B A5 1R &1 i) A2 7=
71, AEFAE T R AR BA A0 e AR . = iE
BH 45 00%t 6 4E A AR 1K) 4% (E. grandis) A T ARZHAR
Bt EHEATHT AT, A 1~6 4 B R A e 5
Je N B IE BT RIERA, L6 A AR AW B
5B AR E R AR, T
EAZAE 6 FAERIR A E S AE M B, T BT WAL T B
BB

BT AMRRAE— 2 23 [AVE A 23 510 IRES,
15 L fi B AT A8 AR XK BB B YR . BT
HEAR A ALE 0~30 cm /2, A LUARIR R 4EY)
B 90% LA P KRS gk BB, FEREAT T
60 cm HIZKFIEREIN, BRETAH 20 2% B e 5 iR
VT FF R B I N 2 PR AL, BATHARAEY
. WIRK. MKEENENEEARE, mM5E
A7 FEAE A2 K P R e A AR R A ) R 0 e PR OR
BB O I T s P AR e, 10~20 om
+ 2 4R A R, 0~10 cm AT 20~30 cm &
2, HERAEE, SEAKPL SERAMINUS
formosana) A& 4ii AL A 476 14 b - 2 I FEE FO 1 T
N REATFER R ZE R, IRILBATHR R #i ik
AIRESELT, S0 BR 555G T e S i 9 I A A A= 4 =
TP K IRy MR R R, BT MRAIR A
Y& ik 1201.60 g m?, FEH G AR 5.86 17,
BT ER BA BT A PO BT 5 25 AR

ZREFTIR, BATHFEBRINARAEKEA EERY
Wi, 14EA BAT BA S/ B4R A ) AR 55 B
HEA 5K AR KA BRI A%, BAHE
55 (1) YRR FH B8 775 BEAh, BATEHMR7E 12 0~30 cm
e B 90 FE AR AT AT 60 om 7K TS0 N 212 40 AR
A, BeR A R A AR E X KRR IR, 7E5E 45
PR R AT FIHAL . 0~1 mm 404R A A L
1~2 mm 4 R AR K AR % 5, B o
H7% 53 R 8%

e =P
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