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Biomass of accumulation and allocation characteristics of Qiongzhuea tumidinoda

components and its relationship with soil physical properties
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Abstract: The depth of three types of soil layers (0—40 cm, 0—80 cm, and 0—120 ¢m) in Daguan County, Yunna
Province were chosen as the research object to analyze the biomass allocation characteristics of Q. tumidinoda components at
the individual level and their relationship with soil physical properties. This study provided a theoretical guidance for the

selection of suitable site conditions, the suitable sites of bamboo and directional cultivation. The results showed that: (1) at
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the same soil depth, soil water content, maximum water holding capacity, capillary water holding capacity, capillary
porosity and total porosity increased with the increasing of soil layer, while soil bulk density and non-capillary porosity
decreased with the increasing of soil layer. There were significant differences in soil physical factors between thin and thick
soil layers (P<0.05). (2) With the increasing of soil layer thickness, the total biomass and biomass of culm, branch,
leaf, stump, rhizome and root of (. tumidinoda presented increasing trends, and there was significant difference among the
thickness of different soil layers (P<0.05). (3) With the increasing of soil thickness, the biomass allocation of branch,
leave, stump, rhizome and root increased, while the biomass allocation of culms decreased, but there was no significant
difference among the treatments ( P>0.05). (4) Soil physical factors had significant effects on biomass allocation of
Q. tumidinoda components ( P <0.05). The order of importance of single soil physical factor to biomass allocation
characteristics of Q. tumidinoda components was soil water content>total porosity>maximum water holding capacity >bulk
density> capillary porosity > capillary water holding capacity >non capillary porosity. In conclusion, the changes of soil
physical factors along the soil thickness had an important influence on the biomass distribution of Q. tumidinoda
components. In the environment with poor soil physical properties, (. tumidinoda would preferentially allocate the biomass
to the culm and reduce the leaf biomass to respond to the adverse environment of water loss. This was of guiding significance
to the selection of site conditions of Q. tumidinoda forest, that was, Phyllostachys pubescens should choose deeper soil layer

for management, so as to promote biomass accumulation and population growth.
Key Words: Qiongzhuea tumidinoda; component; biomass allocation; soil physical properties; Redundancy analysis
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TRERATRIREIEGR AL DR, TP RSEAT A W A P A 28 L, HAT, RAREE AT AR A: 4 431 K
HC5 R e B YOG FR G BT 1 R DL, E A B 2 AR D T ERAT R AR i R A SR AT A bR AR
T B TR R O X K SRR S (R R TG TR AT MR LA T LR A A e
PEVEBURBE TSI A Il . A4 T I, IS H 8 RO 3 Bl R R B RAR ST MO T SE R R IR e LA
TIUANRE: (1) e B B A RLEE ; (2) 54T A BB R BC R ik S 5 H S BIPE ROC 2R 5 (3) 52
ERAT A AR A B IN T JE Sk A TRV R 15 A O B PTG B A e O U T S [ B
AR ISR S,

1 #MREFE

1.1 ARSI MRS

RIS, T 25 B A KO B AR 75 A4 515 (28°0640"—28°06'66"N , 103°58'02"—103°59'55"E ) |, i
R 1310—1340 m, A S A4 Ry iy R Rl AR 10.5 °C L e BRI 29 °C, JefRil A -10 °C L, 4F
KR 1200 mm , AEFE Y28 % & 1076 mm , AR E 85% , +IEE R, pH A 4.3(Mean=SD;0—30 cm) ,
DI+ R BEE DATUE B, F IR 15—120 em, IREGHD ARSI AR R AR 4.5 hm?, SEAT K3 2%,
ZERORLI, AN SR T 85704 7, ERATARDLSFFIMCR 32 3035 20k 55 AU BR S5 R ss /o L 1 )2
T ARA J Hil#E ( Castanopsis platyacantha) Bt ARFf ( Schima crenata) | FARE ( Symplocos paniculata) 25 , MAHB
& 0.3—0.5 R MR A W) LA S K A ( Pilea sinofasciata) | £ ( Selaginella tamariscina) | PR B ( Elatostema
involucratum) %5 | 55 JE 2] 60% A,
1.2 5Tk
1.2.1 FEHiE

2019 4F 7 H  FEXTIR KIS KARERA AR 4 B A 0 Al L, A0 e B T 3 Al i 4838 7K Fe AR — B B
Hi(F 1) FEE DRI E 3 10 mx10 m BIREDT , BANRE DT BT ARGSH I A L3 2,

®1 i
Table 1 Site conditions
7 R ez e Wiz R
Sample plot type Elevation/m Slope position Exposure Slope/(°) Soil depth/cem
#i1)Z Thin soil layer( A1) 1330 AL 2B 28 0—40
H 42 Medium soil layer( A2) 1326 AL 2 B 31 0—80
J& )2 Thick soil layer( A3) 1320 AL LB 29 0—120

F2 IR CEYELARER)
Table 2 Sructure of bamboo forest ( Mean+SE)

. Aok
. A S AT LTI

FEHIE Y . . . . Age structure of the

Sample lot t Bamboo forest Density of the standing Diameter of the standing tandine bamb

ample plot ype area/hm? bamboo/ ( #k/hm?) bamboo/cm stan .lng. JITI 00
(la:2a:3a:4a)

Al 0.70 35210 £2230 0.54+0.11 0.64:2.24:2.06:1

A2 0.80 58540+ 1540 0.57+0.13 0.72:2.41:1.89:1

A3 0.80 76590+3250 0.59+0.13b 0.82:2.54:1.81:1

1.2.2  LEEREACRAE KA

SR FH LS URE R 43 B AE AR A REH PR 5 A 1 mx 1 m (RSRRE £, T8 I UR V4 A 42 4 0 T, SR D ) T Dk
- BURE e BUECR 448, B4 B3R JT (100 em®) SRAE 0—10 em 10 —20 em &% 20—30 em + 21 +HE, HEFR
8 2 ABRTIRER SR+ BRI ER T4 4 B FE0 R, SR S8R ER T W S BN, DASK A3 % . AR TR
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a3 R, 3L 3 Fh - R AIFIEAG 270 DR IIAE S, SRR S AT S IR A SRR R FH 3R )
P e B R T A R BRI 3 K, BRI,
1.2.3  AHYIRE SR S A
O3 IR DT NI E AR AR IS (1a . 2a 3a 4a) IIFRIERTAS 3 BR, —35 108 %, SRJE LAH g HL 76K
T2 v (RS ER ST AT SR RAZ S | P03 B AR 1, 4 S A I B HERIAR. 6 A4 42 43 ol D0 e L e o (G
BIEEORE DA DU ST A s, S A T AT A7 0 e e AR, R B B ohe B R 2 % — 2F 5 AR 35 AR R AR 1 38
53) o[RBT O AR P TR A (L AT AT L A RT3 i [0 5256 %8, 105°C A 7 ), 80°C ML T 1,
FRT 3, A AR SR AAEY & (o) .
1.2.4 BAa/Hr
K H Excel 2016 YR IAT 01444 8 R F SPSS 17.0 [ (one-way ANOVA ) J5 250 Hr A fal + )25
FE R SR AT A= it B - S A o 1) 2 5 (b PR AR E S «=0.05) 5 Canoco 4.5 #BAFHEAT AT (4 2E
Yyie 55 - S BRPE TR AH DGR 53 BT, 43 X 25 FE AR AT G O N 3BT, A5 A5 B B e RAE /N T 3, AR
ﬁﬁ%ﬂ%ﬂ%?ﬁ‘@*ﬁﬂtpE"Jﬁjﬁ%*ﬁﬂ:ﬁ?ﬁ%ﬁj\*ﬁ, [A] B5F % FH Monte carlo #6536 X + e 4 $ K 1 iE 47 85 2 VR HE
J¥, 33T Monte carlo B #ks: 505 i S0 S5 AT R 0 AR 4B i R R 1Y
Horp AT &R Y S S A YR IVE R S TR PR A AT .
it LG (LMF) = iAW i/ S AR ) i x 100%
B L E (S MF) = B A/ B AE Y & x 100%
FF I (BMF) = FrA it/ S AE ) Ex 100%
9 L (S, MF) = #iAE Y L/ S x 100%
ML E (R, MF) = #iE Wi/ B x 100%
L (R MF) = ARAE Wi/ S A ) i < 100%
L (RSR) = (MY E+ A E+HRAEY &) /(WA E A E A E) x100%

2 HREH

2.1 AR R A A A b

HH 2% 3 43 Hr vl 0, Bifi 4 )2 JEE B A 3G, A7 bACHE 458 55 JK B (30.61% 5 36.70%539.79%) | B4 FFK i
(22.07%327.07% ;29.43% ) Fx KF57K R (39.65% ;43.34% ;44.92% ) T FLIRIE (50.64% ;57.50% ;60.75%) .
SFLBRE (59.02% 563.03% 566.17% ) S 38 A #1375 H (1.38 g/em’;1.06 g/em’;0.94 ¢/cm’) AEE
LB (8.38%35.53%55.42% ) W 2 AR 5, HRH M Fabn 22 5 1 35 (P<0.05)

B - 2R BERG N, [F]— 4 J2 2870 rp - e A o Y e 1 AR AR SR I A B R R 3G, LA R
SISk R BERK R BORRKE B AR B AL | S AL R A
W B RS R T4 1 3 25 5 (P<0.05)

AN JZ AU R 4 2 e bt T 2 0 AN R B R, o A1 A A3 I IR F AR R E 2R
(P<0.05) , BARFI A B + 825 T RN IE B4 FLB B 52 901 B 1 JZ2 38 i ol 20 g R 34 o FLAth 2 Ak PR - 24 2 3
HH Bt 22 188 D i B i A R A
2.2 A[F L JRIE RS ) R AR

ATA] 4 J2 IR AT R AF B g HE AR R A A e S I 2 R T o i A A A (R
4)  Hop A E R 2 FF R v B HE AR 2 5 A B B 2 OKF (P<0.05) . R AT 4
JZHRT B B MR M 1 25 5 3 (P<0.05) | {H 9 3 ) B #E A= e 25 SR i 35 (P>0.05)

2.3 R[A] R R ERAT R A A Wy g3 AR
Bl 2 R A 3G, SR AR A I BB AR g R R b LS8 B 2 S AT AR A A U i
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Z 3, B R A W A TC Rl R PR R AR Y 25 S AN 35 (P>0.05,% 5) .

F3 FEIZEEFH 0—30em T E TR CPIELARED)
Table 3 Soil physicochemical properties in soil layer 0—30cm in different types of soil( Mean+SE)
BHERKE IEoNGYS EEALIE

FEHZE R +Z 3 /ﬁ\m% B . Capillary water Maximum water Capillary 1F%’A‘[§:}‘U@f§ E«TLE@E
Sample type  soil layer/cm Soil moisture Bulk dens.ny3 holding capacity  holding capacity porosity N(‘)'ll—r(‘aplﬂary Total porosity
content(SMC)/% (BD)/(g/cm’) (CWH) /% (MWH) /% (CPY/% porosity (NCP ) /% (TPO)/%
Al 0—10 35.36+0.96Ca 0.96+0.05Ac¢ 27.83+0.59Ca 42.42+0.94Ca 53.57+1.27Ba 11.45+1.30Aa 65.03+0.66Ba
10—20 30.87+0.48Ch 1.10+0.02Ab 20.77+0.46Bb 39.88+0.63Ch 50.69+0.76Ch 7.76£0.29Ab 58.45+1.01Ch
20—30 25.6120.56Cc 1.26+0.02Aa 17.63+0.58Cc 36.65+2.60Cc 47.65+0.69Cc 5.92+0.26Ac 53.57+0.86Cc
A2 0—10 41.68+0.96Ba 0.90+0.03ABc  33.09+0.85Ba 45.46+0.62Ba 60.42+1.08Aa 5.80+1.60Ba 66.21+0.98Ba
10—20 36.62+3.02Bb 1.06+0.03Bb 24.15+1.58Ab 43.80+0.75Bb 57.54+0.80Bb 5.62+0.95Ba 63.16+0.71Bb
20—30 31.81+0.26Bc 1.17+0.01Ba 20.98+0.23Bc 40.76+0.57Bc 54.55+0.33Bc 5.17£0.44Ba 59.72+0.53Bc
A3 0—10 44.80+1.27Aa 0.84+0.04Bc 36.35+1.30Aa 47.02+£0.22Aa 61.71+1.35Aa 6.86+1.64Ba 68.57+0.68Aa
10—20 40.25+0.62Ab 0.92+0.01Cb 27.80+0.49Ab 45.13+0.93Ab 61.59+0.45Aa 5.22+0.22Bb 66.81+0.28Ab
20—30 34.32+0.68Ac 1.05+0.02Ca 24.13+0.63Ac 42.63+0.65Ac 58.94+1.00Ab 4.19+0.09Ce 63.13£1.07Ac

ARKRE FRFR [ — R 2 2 [0 22 5 1.2 (P<0.05) s ARVING FBEFR RN IR MR — 12 22 8125 57 1. % ( P<0.05)

F4 AELTEEERTEEEMERECFELAREDR)

Table 4 The characteristics of module biomass of Qiongzhuea tumidinoda on different soil thickness( Mean+SE)

ES e A=Y (TR A A WAy HRA Yy RAYE

Sample type Stem biomass/g  Branch biomass/g  Leafbiomass/g Stump biomass/g Rhizome biomass/g  Root biomass/g Total biomass/g
Al 55.46+11.49b 16.40+4.83b 21.93+6.06b 16.62+2.98¢ 15.18+5.16b 14.93+2.43b 140.52+£32.92¢
A2 70.10£14.46a 21.11+5.12a 28.84+7.35a 22.55+£3.17b 19.45£6.15ab 19.50+£3.41a 181.55+39.66b
A3 78.87£19.26a 23.66+4.88a 32.59+7.92a 25.52+3.86a 22.02+6.59a 21.90+3.75a 204.56+46.26a

RPN E/ NG TR 22 53 83 (P<0.05)

®5 ARELTEEERMTEEENESEFECFEAREDR)

Table 5 The characteristics of biomass allocation of Qiongzhuea tumidinoda component on different soil thickness( Mean+SE )

B PRI A i H Hi L LT I R
Sample type S.MF/% BMF/ % LMF/ % S, MF/% R, MF/% R, MF/% RSR
Al 39.65+2.56a 11.50+1.13a 15.45+1.33a 12.02+1.10a 10.56+1.45a 10.82+1.26a 0.50+0.04a
A2 38.61+3.35a 11.53+1.12a 15.76+2.10a 12.69+2.09a 10.58+1.96a 10.83+1.09a 0.51+0.06a
A3 38.30+2.58a 11.60+0.46a 15.92+1.67a 12.73+£0.96a 10.61+1.34a 10.84+1.00a 0.52+0.04a

SEMF . ' lL H Leaf mass fraction ; BMF ; 4% lL B Branch mass fraction ; BM : #T Lt Stem mass fraction ; SUMF ; 8 lL . Stump mass fraction ; RHMF ; #{f
HE T Rhizome mass fraction; ROMF : #3 [lL H Root mass fraction ; RSR : #35eE t Root shoot ratio

2.4 EATHICEAEY RS IR B T RO OE R

DCA HEJF &5 R o, HEF il b8 B BE e BN 0.26 , BRIHGSR T TUAR 73 6 SR AT 4G 1126 ) 43 BC A -
JRIREZ IR AR . RDA 7pHrR W (3 6) , SRATHAPFAE Yy o BEAE SR 1 b 26 I Al i) i e 20301 86.3% il
1.1% , RIET P 7 b 130N A8 R R AR Y 7 CRY 87.4% , H AWy 7r ic 5 315G R 9 3Rt
BERIAR] T 100% . RWIRTBENS SO EE PTR O AR Wy i o e S LRI TR R4 R 05 B, BA 1 e
PE

MEAT R F A= e e -5 S B DA 5 1) — ARy B TR (8T 1) BRAEBAE LB A1, oAt - 13y 2L N
THIFERELRBE K R B R AR R R 22 571X 53R 7 il — 20, o BB K
i AFLBUE ARBE LB ST MY B RS OKE RORRK R B LS B ALE S B SR
i ISR ORI K SR AR A /N BT ) B — B BEMLE LB | B AR K R X AT AR Wy
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AFAE S35 IR RIS KR B FLBUE ER MR M BEAE YR RN R IR EOK R R KR R
HRAE MR R/ F2 5 PR 1 5 A T U 5 B A A 1 A i R B R A SRR e P, X BB SRR ] - e s I 1
X EEA AR A A B ek IO AT 36 AR TR R 2 A R o sl bl VR T, EL AR AR o 2 S o

F6 IHMHMGEMESE RDA HIFNHTEERRREREE

Table 6 Eigenvalues and cumulative variances of RDA ordination of biomass allocation of Qiongzhuea tumidinoda component

HeJw 4l 55 1%k o5 15k o5 Mk IVl
Sorting axis First axis Second axis Third axis Fourth axis
e B/ e 0 g % L
RO RASAEMAERE iy 0.863 0.011 0.007 0.000
Interpretation of biomass allocation of characteristics

AN PV ST S
APV RCA IS A A . . 0.945 0.737 0.922 0.369
Correlation of the biomass allocation characteristics and soil factors
WA T B R
AWy iSO AE BT R %63 7.4 g8 1 482

Accumulative interpretation of biomass allocation of characteristics/ %

A o AR IE — R T OC R BT R A

Biomass allocation of characteristics-Accumulative interpretation of soil 97.9 99.1 99.9 100.0
factors/ %
HALRFE(H Canonical eigenvalue 1.000
SFFEE Total eigenvalue 0.882
0.4 Rob
MWH
| sMmc
< Sub Lb Bb
= | 1ro<
q
< R
A Rhb
~ Seb
B CWH NCP
i BD
03 I I I
1.1 RDAI (86.3%) 1.0

B1 HAHEEYESIRSTIERFHTRENT
Fig.1 Redundancy analysis of biomass allocation of Qiongzhuea tumidinoda component
Seb: FTFAE )& Stem biomass ; Bb: B4 45 Branch biomass; Lb: ' £E #J & Leaf biomass; Sub: #fi 4= % & Stump biomass; Rhb: #fi2E % & Rhizome
biomass ; Rob : #2 4= #t Root biomass; SMC ; 2 7K f Soil moisture; BD: %% Bulk density; CWH: T4 ## 7K & Capillary water holding capacity;
MWH ; £ K7k & Maximum water holding capacity ; CP; EAFFLERE Capillary porosity ; NCP; 3 E 45 FLB Non-Capillary porosity ; TPO ; i FL Bl

J& Total porosity
ZE LT LI AN [R) A 18 4 B DR X6 555 7 A 42 A 0 i 43 D 1) 32 W) 25 S G, it — 2B X IR 8 TR Pl AT
Monte carlo R HEFY , A 5% 1 354 BH PR 7 X0 A= i 43 e () T B R/ 4% 38 PRI o HL AR W 4 TG 1) B ik 4
2T Wi, EARIEEMEHEF RO H IS KBS BALBE > K E K B> A B> BE L E > E K E >R
BEBE, BHESKE SFLBRE Rk E FE BELEE A BERKENMBRES XD T B EK
Y- (P<0.05) 4395 s B 79.0% 76.1% [74.3% 62.1% 61.2%F1 18.7% .,
3 e

LRI FER B AT A W R R A R N A TR R E R, LR B B R R I A 3 S
Pria AW KA YR i s SR TR LR AW R B b, 0 e B B B E T
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(R KM BELE RE ST AR R B ST R PR R T RCR M A, AR K 3 & B AR 8 L2
HERAT N TP BRI B DR A S E , A A PRAE R IR, X5 RS BT A R B N 5 B
T £ HOK & B R A T AR A b 1 bR R A R AR A IRKCE M IR T ( Phyllostachys
glauca ) 53 ¥k A= W) 5k K K 4 2R ) ek 7 1 B ) M SO G AR B A R b A e 0 5 R AT ( Phyllostachys
violascens) S HRA Yyt Rty b b R AR Wyt Bl £ 38K 43 (1N e 3 He im0

R7T IEVERTEERBENEEHHAFMEEEREER

Table 7 Importance and signification level of soil physical factors

R EIYEHT itk B ik P P
Soil factor Importance ranking Explanatory quantity/ %

+ 357K Soil moisture content 1 79.0 93.788 0.002
BFLBREE Total porosity 2 76.1 79.415 0.002
e KK Maximum water holding capacity 3 74.3 40.932 0.002
7T Bulk density 4 62.1 39.458 0.002
B ALBREE Capillary porosity 5 61.2 93.07 0.002
BEHKIEE Capillary water holding capacity 6 18.7 5.737 0.026
JEBEFLBRE Non-Capillary porosity 7 2.1 0.537 0.514

McConnaughay %5 48 Hi 9 4= 49 s SR DR BRI AR A0 308 2o 18045 45 ) 2 A 400 a4 T Ok o 7 AR 355 181 - frg A
1k, B B2 RACHARIBO K3 Ko F2 00 B8R, PRI, S 1 3G 5 A 2533 1 M, A ) 25 020 A IR i e T A 178 11
S3TC , TR IR A B R AR R0 o AT SE R B, AN ) 4 J2 SR B B S AT R A W i o AP AE 22 e (HLGX
Fh 22 AR 2 P RE I PRl — SRl A AR A s 1 338K O3 S5 W BRDR - X B AT AR A BRI AN i B2
PR e RISy AR A MR, RIARBESE L W B R 38 B A TR B 52 M B AT 77 A A ik v 98 1 %o
TRIFRIE X A5 ] B A 5 BR A, R TCT8 ] 58 M 3 10 Y B 07 1), R T BB B JHL 7 A AR 1) B
A A WS KT AR AT S S i ) 20 TR A T AN IR] 2 R I SR A ST AT S 4 %%
R 22 5 BT e U S 0] WP WY AR AP R AR %8 B ) R/ N R BUIMAR Z (8] 77 A b BRI S 4 S T &
IKATIIZE N ZEAT (Oligostachyum lubricum ) TEFMREEE FE 8 HH 4 306 10 PRI B, 23006 B 22 M 2 40) k- T 25 4
PEFF, AR 7 AT A ) A KSR AR BRI 22 e IR

(EFfAG 4J22 JRERE Y 4 | ST - R Wy R AP — € R . IIFSE R Y, - S A 25 1 A T Y
T ARSI S Ko RS DTG S ZEARIR ST v i A i e TG A 2 B 22 0 1 48 7 3 48 ) e
B, X AT RESETE K 73 R AR AR A2 AR S5 v, S A i A i/ i e A e 20T, DA T e AR 2% M 3 3 f il />
KA AR HAE TG . ST F AR it A T WG )2 R 32 1 36 18 T 8 03X 5 47 1 25 FF B — @ iy ek
IREMIRIFFT LS A — 30 BITE K S AR 2005 (A - J2 A0 P £ 2 A B v ) ST 8 KOG KAL) 1 11 A 9 i
IYBC, DISERT B 2 /K R e R LR H AR K R T84 SR AT ( Phyllostachys glauca) WWFFEHAS 2] T AL
2518, BITE 30K 73 55 HIEY R R F 22 W m AR R AR B b IR AT Sl AT A it | AT AR A ok v I
AFIZEAT o 3 Fh A R A SR EEAT ARG LU B G )2 R R (0 3B G s 3, 3 5 T AT BE S AT AR K 43 BT 4
R 3 432 e A AT T 25 5 20 LR R 0 — 25 U A0t S A A R I AS S K 3 (1 FE B R i, 1T S
TARKSRESETE, B, ARSI AT Y TR 22 A B BN E I T —& ALY, fEE
Pl s D75 e e V= N & N IV 7 S o N 2 1 B ) | 0= 93 2 G e W 103 0 NNTTTR e K R )
AREE MRS 5P IRIRCR .

TURITHTRI ST E i A I 5 38 K Rk B K S ALBUE BE LB S 2
BE A, 5BEFLBE 2 IEHE, X 5T AR IT 4 R I A — 8 B 448 5 K it mT DL 4 R i+ 4
R IEVE T R A= A 2 A BE | elests TR g o ELBREE B T R ISR A AR WA 8k DR IR )
B A HE RS S K AR B, 8L RS O T - S R Hp /K BB B, T AR B 48 LB BE B 3 A< )
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BT, e KRR BB R R o 3 S e T - KRB ) AR RE 7. Z8-5 PTHT 3 Se iy 3 DR 1 X A 40 1)
AR R BE (VR o SEATR A i e 5 2 o 5 R A 3 1 SR G SRR £ 26 o
iR 2, IR E A B SR R SR R S O T RS RO, T K A [
AR TR YRR R DRI & 5 I 67 AH DGk

AW Y I 5 ST A A e R R R YOG AR AR LB R K R
A EPERVE ], 31X 5 HAB R 22 B WF 5045 A i 22 57, O R AT 9 Ml 0 338 ke M R ) 26 0 2 e M 1
ZESFITHE B A R, ek AR = Y WF S A IR AR AR R A O BEE R W R 52 0 A2 K ( Cunninghamia
lanceolata) A=Wyt FR B = S BRI 7 RS B AR B A AL . 10 ke o 550 BiF 5% 3 W) - 498 6 4 LR B A0
BERKE R IRE MM ( Eucalyptus robusta) N T A=Y B4 Be RS F 51+

4 it

(1)3 Fh L JZIE R JE 2 AP B o i, o LR R i LR s P8 2R JZ R 4 P B
TR FIKF-(P<0.05) o A ISR B0, 554 S Ay M (R A 4 42 S8 5 19 (P<0.05)

(2) ANIa] 4 2 R BE i ST A i Ay L R 22 AN 183 (P>0.05) (HIR 2 B0 1 — 7 MLV | RIZEZK 40 22
AT AT SR A e o BC R AT, e o el D i A e A i 1S 7K R G R AN R

(3) TS HRE BT LA REERAT R 1 A ) 6 S C I 24 AR 43 A8 S, oy, 038 KB L B AL B R Hr
KA E R RS R B T N A R BT R AT R R A | R b SRR R
5 I o, T e RS AT I AR

(4) RSEIAFAE—E SR R, BICA HEBR SR AT L AT AR 9 B LA e L SR I X SRAT A A AR i AR i
JIT i A S
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