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F /NI A XIS ( Pinus elliottii Engelm. ) %%
AN R AR, e FIAR K2 by 2 Bl B A i AR
KRR ; RGN A AR S SR . M
B R 52 300 T Rl A R A

( Eucalyptus urophylla S.T.Blake ) Z#vmAK . &
EPREM YT R 1 BIRK . O BRI
39 : 40 : 20 B9 K T 1 H R ( Cinnamomum
camphora (L.) Presl.) . LI K # ( Manglietia
yuyuanensis Law ) F15# A ( Liriodendron chinense
(Hemsl.) Sargent. ) ZFRAMRHER . IEARIFIA T
S L2 SRR ey 5L TR LA AR O, n AR R
SEUA s (46% ) | mALRETE (27% ) FIBER
A (27%) W& A S ( Schima superba Gardn.
et Champ. ) 254 i i FRA YRR BE o C s ESETL
SN LI A . AR L B A B AR R R
6:2 2 R ELRAYEE R ( Parashorea chinensis
Wang Hsie ) Z5a% i B Kdpefd; ARG AR L
TRFLEE 5 0 3 0 2 (YRR . B RTRE AR A by i o
KB WA ( Phoebe chekiangensis C. B. Shang )
i A K

A IR RAT R L B A B nY e i S A

i, WS XTERAT ( Qiongzhurea tumidinoda
Hsueh et Yi) Z#7 8 H B RM, BB L AR
B (25%) . L (50%) . HHUE (22.5%) .
HENE (2.5% ) BIBCHT LB ARA KR psaag)
IR, X okt o RN
1:2:1: 2 AC AT FGE & BAT ( Phyllostachys
edulis (Carriére) J. Houz. ) &ast A+ xI# " IA
AR 8 ZA AL 0.6 1 0.35 1 0.05
FISEBC LB ZEPT ( Bambusa distegia (Keng et Keng
f.) Chia et H. L. Fung ) #5488 i B i . B THE
VAR, BRERAGE IR, &
Fale L AR A R0, 125k, MR G T
Hh g P B A A A p 2 T AT S AR GE . R
AT IR A Ve, B0 oM, T8RN
FEAT. AEEPTHEB A AR A M AR L, DA
TR I FOHb TR B A A B R L, W
FHB T B A AR B B A RS

1 MRE5 7%

5 XA
T b 5 T W VLA M T I 42 X (29°56" ~

1.1

30°23' N, 118951 ~ 119°72" E ) A I WL B¢ 47 Fib
bel, JE R 2 XU, IRIENEE , DUZRSTEH, AR
F7KHE 1250 ~ 1 600 mm, 4EFHS0E 154 C, 1
AR 3.2 C, 7 A 29.9 C, W
IRIREE-13.3 C, Wevmim Mg 40.2 C, 24FERT
10 °C FPETGSHFRR 5 100 °C, 4FHJCFEW 235 d,
AEH MRIE 1850~ 1950 h, +IENRRTELTHE L.
1.2 BRI ESHEREE

BRI TN R 28 . i+ AR
ZWE N EAT (Ph. praecox C. D. Chu et C. S. Chao
'"Prevernalis') MHLTE 55 )5 KT, T 50% LA
b (R, A—Ewmaaa) . UARFLE (K
UL ) BB AL 3 AMALBEIER (R 1), [FREE S
ISR R (N : P,Os : K,0=15:15:15) ,
SERENE B A R I AR 1/30.

F1 AEERELLAE

Table 1 Different substrate ratio treatment

ey S AR Ve B ARG B35l

Treatment Volume ratio of waste chaff, Substrate
peat and yellow heart soil weight/(g-pot™")

3:5:2 539+74.45

B 3:4:3 574+48.52

C 10:0: 0 389.5+16.90

2018 4F 3 H LAy, FEAgRRAEA ) L0 45AT
BT, BRI, TORRE . KBRL
PP SRS, 7 RV BYRR M By, PRER SEH
HAR , ERCHEAR R/NEEAR 3 ( SEmEAT . FERAT
SEBIHEAR A3 R 3.9240.42, 4.16+0.51 mm) | FF
TR 1 AR A ATHE, BT RN 9 em MHEEL,
FKHATHA 10em, EH4 13em,. &E 13 em 1
SARLE SRR AT B A A B A, A
B3R, BAABMESTRN . Sere B R h BT i
FEEAMNIE Sem mELL, FIEHB T
ar BT b, S ETIHA R R A O L om A2
i, JESE, BOK)E BTN TR, Rk
BRI TS BRI B, DRAPPTSF . AT Ak

KHBEALIX T, BEASEEE 50 45, BT
Fhdt 150 74
1.3 BFAENEFRE

T 2018 4 7 A LA, AR AL 4535
BUISH, 6 N1 AMHEE, 3N ER, AKX
b PRI IR 25 2% V8 A TG A AT . HAR . S



AR FE A LN 71

51 BOHi, S BB EE AR
S, JE R AN [ Ak B A 2 A AR V2% PR R TR
Jo s JHBOREAET, srEgt o FFL HEL MR, FREFR

, JF£ 105 °C A7 30 min 5, 85 °C HET 2 fE %
E,ME%EQKK RS EN T,
1.4 HELESSEITHH

RSB T Excel 2007 Seit45 /434 7 5L N
Kb/, R SPSS 24.0 3k EAT AN K 5 2253
#r ( One-way ANOVA ) F1 3 14343 #r ( Principal

component analysis ) .
2 RGN

21 AEERMLEWEMET FEEMHEEES
BEEKNER

¢ 2 AHT, AN TR B A H A BT S IR AT
FE BT HE B 54 0 0 BSOS R AN, RS
A3 H35 98.00%. 90.00% LA |, 3576 2547 4b 3
A FIALEE B (& B KT C, 4ol L ab 3
CHEm 51.59%. 58.05%, HETPE R A &%=
S5 AR TG LU A B 25 R AT HAR AT b 2%
St R EATAIE A B ATECE BE KT A
C, HAIRIA 28.77%, AbFE B S5AbFE A AL C [H)
T EZES;, EMEMLHE CHERLEE/NT
WOHE A FIALEE B, S ERIEA B EER, JEK
PrAb 3R A B e, 3K 17.46 em, K TAb
B, 4P C, HIESH 36.11%., 38.91%; FE
BATALEE A AL B (9 MAS W E K TALEE C, A

P R W 25 55 AE TN B FIALEE C 1Y
SEATBCE R T A A, AL EE A B
27.11%. 31.87%, HATME A B EER; JE
BATAL A B AT C By AR L N T A A,
AL 225, a0, JEPRAD HXF 8 AT
FEHAT I B A AR T AR R = A, EXEE AT
(RZIA B MSTAT A KRB A0, PIAT
FRIGLIALEE A FIALBE B #584F,
22 AEERRILAEINEWMET FEEMHERE
BRSEEVERENEAZIE

M2 3 0 AEL, SERNEAT . AEEATALEE A Fikb
B RS AR TN C, AP R TC
F2ES . AR AP LI EAT . FEFETHE
FEB AR A I T Ry, Hi, SENAE
PrAbE A FIALBE B (3 B354 . b b3R5/ 3
Oy R Y S T AL C 4% A R b R A
YT 22 5 MEEREATA I A FIAbFE B (11
THE A S TANEL C, A AL EE R R
gy, ML BRI R R EES . &
WEAY R AT, EWETLE A AL B Y
M AR R B TANEE C, MikbEE B FiAb B
C MM 25 TAC TR A, AR AR 2 4 i
TREES; FHMERARE A FLLBE B (A

AL C b, L AT MR AR A A Ak B ]
K E2R.
H12¢ 4 A1, S[R3 e Ak PR SE R 24T

x2 AEERELAEBHEWMEN FEMTEREHERRKR

Table 2 Growth status of container seedlings of 1. decorus and S. auricoma cultured by different substrate formulations

Kb Treatment
#rFiBamboo species A2 K AEH5Growth indexes
A B C
J%7% 2 Survival rate /% 98.00 100.00 100.00
142 Ground diameter/cm 1.40+0.36a 1.44+0.33a 1.37+0.37a
ST decorus ﬁ—%—Heighﬂcm 10.33+3.16a 10.77+3.87a 6.81£3.34b
SEAT# E Number of standi
B2 0 NS BT 3.13£0.90a 2.87+0.90ab 2.43£1.00b
bamboo/(plant-basin )
=112 Lk Height-diameter ratio 7.49+1.83a 7.5042.22a 4.78+1.79b
3% 2 Survival rate/% 90.00 100.00 98.00
H14£Ground diameter/cm 1.55+0.27a 1.59+0.27a 1.49+0.31b
SEFALS. auricoma Hj i Height/cm 17.46+7.64a 12.83+7.13b 12.55+7.18b
A7 B Number of standi
e 2.73+1.14b 3.47+1.28a 3.60+1.48a
bamboo/(plant-basin ")
=112 Lk Height-diameter ratio 17.46+7.64a 12.83+7.13b 12.55+7.19b

T [FAT L ANENE T RER R AL B ) 22 57 3 (P<0.05), R [l

Note: Compared with peers, different lowercase letters indicate significant differences between treatments (P<0.05), the same below.
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x3 AEERELELEHEMEN FEMERHEDE
Table 3 Biomass of container seedlings of I. decorus and S.
auricoma cultured by different substrate formulations

frFtBamboo A4 s B
species  Organ biomass/g A B c
Leaf 4.88+0.58a  4.76+0.76a  1.61+0.94b
#Stalk 2.46+0.28a  2.99+0.73a  1.67+0.43b
i Root 1.63+0.56a  1.27+0.25a  1.21£0.30a
#ffiRhizome 8.37+0.28b 10.26+0.39a  9.84+0.93a
_ Mo b &4y
NS
SENNEERT Aboveground 7.33+0.85a  7.75+1.49a  3.28+1.66b
1. decorus W H4
. 10.00+0.68a 11.53+0.60a 10.96+1.22a
Underground

b2 o

4y Aboveground/ 0.73+0.06a  0.67+0.10a  0.29+0.13b
Underground
2 = Total
ib.%i O 173441462 19.28+2.06a 14.24+1.28b
iomass
IH-Leaf 2.68+0.90a 3.01+0.95a  2.30+0.63a
FFStalk 2.94+0.92a  3.00+£0.86a  2.81+0.76a
#RRoot 1.49+0.35a 1.56+0.19a 1.36+0.43a
#fRhizome  10.36+0.94a 11.43+1.59a  6.86+0.87b
Ho B354y
I ppovesround  F6218la 6021788 5.11+13%
S. auricoma W R 4
" 11.84+1.28a 12.99+1.76a  8.23+1.30b
Underground
Hb b E 53 /40 R 5
4y Aboveground/ 0.47+0.12a  0.46£0.10a  0.62+0.12a
Underground
AR
EAETowl ) i1 01a 19.006228a  13.3441.49b
biomass

x4 FAEERELEAEBHEMEN FENERHEDE
SR
Table 4 Biomass allocation of container seedlings of 1.
decorus and S. auricoma cultured by different substrate

formulations
il HE YRS AbHE Treatment
Bamboo H:w
species Organ biomass A B C
P allocation ratio/%
IH-Leaf 28.09+1.22a 24.57+1.50a 10.64+5.00b
FFStalk 14.16£0.74a  15.3842.09a 11.36+3.60a
#Root 9.25+2.42a  6.53+0.64a  7.85+0.99a
Tl G #fRhizome  48.50+4.01b 53.51+4.16b 70.16+8.31a
i - 3
b5 42.25+1.92a 39.96+3.52a 22.00+8.40b
Aboveground
R
AT 57.75£1.92b 57.75£1.92b 78.00+8.40a
Underground
It Leaf 15.05+2.82a 15.7243.15a 17.13+2.40a
#FStalk 16.5442.72ab 15.60+1.87b 20.89+2.62a
#Root 8.46+0.90a  8.28+1.06a 10.09+1.55a
S ariae #fRhizome 59.95+5.65a 60.40+3.81a 51.89+4.78a
S E# 5 31.57+5.43a 31.32+4.87a 38.02+5.01a
Aboveground
bR
Sl 68.41+5.46a 68.68+4.87a 61.98+5.01a
Underground

AT HD oA A i T LU A5 2 ) 8 8 T b 3
gy, Hitb, EWEATALEE A FILLFR B (MR 4>
A=yt e FL A I T AR C, i 4 A
S5 AHANIE L AR FU A RS FE AT - 3o i
T E YRS L BB AT BB R, PRER S e 22
S TEAMEEYESET, EWELE AR
ALEE B YA Y A E O AR EE €, T
AEYIRAEC IR, #F . HRAYR S 45 Ak
PREA B2, HAEY R E ARk E 2B
WS IH>FF>H, SERAT TR C BFFAE 4B 2 T L]
Rk, WBEBE/DN, PiEEZERREE, A5
ABTHRREES, M R, HAEY R A4 AL
HREA B EES, AYEsrn Sk 58>
FE>I>HR

AL, FEFRIEC O SRR EAT . SEEATHE LA AR
B A i SRSy BT B 52, EG SEmT AT
MSZIR SR G, (R Ah R 22 5 . A B A Bk

BAYHT, PRATARRESLIALTE A FIALEE B #5054
23 EWEM GFEEMABESESHEROLIFTE
HER ST

R S ATIL, SERNEATEE | BRI h
7.579, ZIFTERE A 75.794%, 5 2 TMOMRIEE
2421, ZIFSTERERA 100.000%, HE4 T B
FRfE R . Hohss 1 Bt tim . oA g . b
AR B mAR RIS A R
R, Dih A EARIEE (0.992) K, &
B AN Ti) 36 SR i B o 5 TR AT 5 40 A K R
Mo FEEE 2 E A, MR AR W R AR
(0.995) fx kK, HUKARIGEH ., BRI E, I
HARAS B R EES RN, S T AN 3L B A
FERNEATH AR KA

FEFATE 1 FRUMERIE(E N 6.648, Rilvimk
FH 66.481%, 2 FWMATFHIEME R 3.352, Rt
TR A 100.000%, fE4HB I s bR AIfE B,
S 1 RN AR, BRI A
Y REWE . SR AR L AR B A R AR (AR
K, Hodr, DR TR ARIEE (0.911) fx
K, SBT3 R C X SR AT AR B
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x5 AEEREELAAEEMENT FEREMNER[ERIEEN
FHIEE
Table 5 Eigen value of different indexes of container
seedlings of I. decorus and S. auricoma cultured by different
substrate formulations

ST AR R E R AR, 7RSS 2 A, S
RIWFHEME (0.864) Ik, HUCH IR, &
FR R, SO TSRS SR AC X A B A2
i 2 FISEAT BTG OS2I

GBS TEARE T TP IR, e ALY
B BN A AL FEVEATHEIY (2 6) , AILLEH,
FEWENTE F1L o, A3 A B R TR . A
BEAAER, AbER C RURE S TEF2 P, AbE
B A M AT T AR B A R P m R
RS, AR RERE, EEME
F1r, b3 A FRITATH M . i b3
I R, AbBR C R ; fE 2 b, b
B A TR 5 A BTG RS R, 3
iR A M FESRER, K
. JEBATH RPN AL P B AT AR KRy, Ok
RALFR A, AEPR C s

x6 AEERMILABEWMEN FEMBTREERNNE
NEERFS
Table 6 The main component scores and comprehensive
scores of container seedlings of I. decorus and S. auricoma
cultured by different substrate formulations

FFIE{EEigen value
Bamb - /R aR
/r/ﬁsq;)e:i?s 00 J&FRIndexes B1EMK S First 5523 B4 Second
principal principal
component(F1)  component(F2)
T i Height 0.990 0.144
J4£Ground diameter 0.783 0.622
;Lﬁifl.ENumber of 0.941 0338
standing bamboo
B Survival rate —0.536 0.844
Hh EAA R
Aboveground weight ey Lz
R AR
Underground weight i s
<y =
BV R Total 0.989 0.150
biomass
EIE) F4% H Height-
I decorus diameter ratio 022 =029
Ho b AR AR
)& Aboveground
weight/Underground UL R
weight
=N
FE R E'Substrate 0913 0.408
weight
RHE(EEigen value 7.579 2.421
RF Contribution . o, 24206
rate /%
Rt Tk
Accumulation 75.794 100.00
contribution rate /%
i i Height 0.695 —0.719
4% Ground diameter 0.890 0.455
PR,
_\LﬁJiﬂl.iNumber of - 0,652
standing bamboo
A% Survival rate —0.503 0.864
H EAEY) R
Aboveground weight Bl LS
R AR
Underground weight woll bes
p53 = Total
EEb.% ol 0.896 0.443
iomass
JEHAT 1% te Height-
S. auricoma diameter ratio 057 —lge
M EAEY) R T
¥t Aboveground
weight/Underground S0 Sz
weight
£ 5T & Substrat
B o %Subsrae T s
weight
FFfE{EEigen value 6.648 3352
miﬁ}(%Con(t,rlbunon e a5
rate /%
Rt
Accumulation 66.481 100.000

contribution rate /%

F 4 Main component
Pr#Bamboo AL

species  Treatment H4 HE4 .
L Rank 2 Rank Fif Rank

A 1.71 1 -1.52 3 9.25 2

ESE i) B 147 2 159 1 1500 1

L decorus
C —3.18 3 —0.08 2 2426 3
A 1.96 1 —1.66 3 7.46 2

S i) B 096 2 203 1 1321 1
S. auricoma

a

-2.92 3 —-0.37 2 —20.67 3

30 it

ARBFSE M, SLTRIC X AT . FERATHY

ARSI I AR K PR A B, ADTE A RIALFE B
SERTAE KR AR EARTALTE C, 5 54 K s
YIAE, JLRRERE PR T 2B i K A R SR 4
ORI, QbR A FIARER B R R R SR
O RARERR EE S A A i, ELBSAI B R 1 5
TSR KA AR RE J1 . SRS b FE A kb
B IS . SETECRTS AR C, [HI AR SR
K, XA S AL A FIATE B MRS TR,
FRI TR R AT R AR KA e, AR
SR A K BRI H 1 N R, A Ak 3
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B, ALER A FALFE B AYMIAS W T AL C, W]
RESEAETEATIOE . LA KX KBS ER . &
7 RS R TR T A ARV E RS, daZ
T TR B, R IMER R, R
() SO A BEXT SE R EEAT . AR AT B A AR T 1
BRI AR, X S5RmET . FEEE—
FEMIMESMETS, MZERZ W R FEGE A G, Wik
BT IX 2 AT R ) A A I g

FEYI A Y SEA A ARSI s e, A A=
KARAS L, HAY bk, A, 55
e FLXT SEMNEAT . AEEAT I B A A A A
B s, PRI AP ALEE A R B B B
BIm AR C, DiHAALFR A R B 35 A L AT
AT AR R R R B RN, AR
[y, AFESE A AY S ECE BRI\ K
Gy B IR KA EARE KN E SRR A
B2 SR E AR A e 22 S R A N R B A K
(R E R, BFgE B0, JERRAD He A BT 56 N4
ZREREin . 8E . o AR R R AR e
B B @R, XERF . AR AR W A B H B R R
Ko Hrp, AbFR A FIALFE B LR B e UE T
LM EAT AR R L], AR e
JITFEAG, VARITEE SRS, MBI Ak o
ZRFEMERI AR B, U EZHEE Y.
AL, SERNEAT A M RE IR IE AR B A, KA
B MRS E AR, BRI IS
NP TS B A B R 25 A7 1 A 4 40T B A
SR, AR AT A8 B AN [R5 B e Ak
PG R IIE N RE ST, IRERH R 25 52

ANRISE A AN BR A SE AT . SERAT B AR
R EROT RIS SR, b B AR K
PART, HUCRAEIE A, REFE C fR2E,

4 i

2 DRSS IPSINESS IR (N d i 1E's Sekay
e A RGN R 2 —, AT A BRI T AR
BT PP RS AT RO | AR S A ) A
Wi, o2 T MU R IR AN B2, PR
PAALIE A FOALEE B (2458 b AR Bl BRI
LB SERNEEAT . AR BT A v i LR i ]
WA, MATRIE RIALH A FIAL 3 B /Y S A=Y
Wi NI, TSN, Jex . B0 IR

K3:5:2883 4 3RYILRACLL, 1E R Hb AT HE
B B A A R

SE -
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Effect of Substrate Ratio on Ground Growth of Bamboo Rhizome
Containerized Plantlets

GU Rui, ZHANG Chao, CHEN Shuang-lin, GUO Zi-wu

(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China)

Abstract: [Objective] To study the effect of substrate ratio on the growth of containerized plantlets bred by Indocal-
amus decorus and Sasa auricoma rhizome segments, and provide a reference for the screening of light-weight sub-
strates for bamboo rhizome. [Method] Three kinds of substrates volume ratio (A-3:5:2, B-3:4:3, C-10:0:0) were
tested with waste chaff covered by forest land, peat and yellow subsoil as substrate materials. The growth status in-
dicators and organ biomass allocation of the containerized plantlets of /. decorus and S. auricoma rhizome segments
were measured. [Result] The results showed that the substrate ratio treatment had no significant effect on the lateral
bud germination and survival rate of /. decorus and S. auricoma. But it had significant effect on the number of stand-
ing bamboos, height and ground diameter, which showed that the plantlet height and the number of standing bam-
boos of 1. decorus with treatment A and B were higher than that of treatment C, but the difference in ground diameter
was not significant, and the growth of the containerized S. auricoma plantlet was more sensitive to the reaction of the
substrate ratio. The plantlet height of treatment A was significantly higher than that of treatment B and C, while the
number of standing bamboo was the opposite. The diameter of treatment A and B was significantly higher than that of
treatment C. Substrate ratio treatment significantly affected the total biomass of 1. decorus and S. auricoma container-
ized plantlet. At the same time, the substrate ratio treatment had a significant effect on the distribution ratio of the
leaves, rhizome, aboveground and underground biomass of I. decorus containerized plantlets, and had little effect on
the proportion of stalk and root biomass allocation. However, the distribution of organ biomass in S. auricoma con-
tainerized plantlet was not significant, reflecting the inter-species differences. Principal component analysis showed
that treatment B had the best cultivation effect, followed by treatment A, and treatment C was the worst. [Conclusion ]
The substrate ratio has obvious effects on the growth, biomass and distribution of /. decorus and S. auricoma. The
containerized plants under the two treatments, A and B, have better growth and higher biomass. So it is preferable to
select the light-weight substrate ratio of the treatment A or the treatment B to cultivate containerized plantlets with
bamboo rhizome.

Keywords: Indocalamus decorus; Sasa auricoma; substrate ratio; containerized plantlet; plantlet growth
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