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Abstract: To explore the effect of different soil thicknesses on the morphology plasticity of natural Qiong-
zhuea tumidinoda clones ramets,and to provide some theoretical and practical supports for Q. tumidinoda
placement and orientation training. Analysis of variance, multiple comparison, redundancy analysis and
Monte Carlo Permutation test were adopted to explore and identify associations of the changes in environ-
mental factors along soil thickness to the Q. tumidinoda ramet morphology. 1) With the increase of soil
thickness, The ramet height,height under branch,knot length, ground diameter and diameter at the breast
height,length and the angle of the branch,length and diameter of the rhizome,length of stump-root section
and rhizome-root section,length and diameter of the spacer correspondingly increased,and the total length
of the spacer correspondingly decreased. 2) The size of morphology of Q. tumidinoda ramet component was
mainly determined by total phosphorus,organic carbon,total nitrogen, hydrolyzed nitrogen and water con-

tent. Soil moisture and nutrients had different effects on the morphology of Q. tumidinoda ramet compo-
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nent. The importance in the effects of soil factors on the morphology of Q. tumidinoda ramet component

was ranked as total phosphorus™organic carbontotal nitrogen™>hydrogenated nitrogen™water content>

total potassium > available potassium > available phosphorus > pH. The morphology of Q. tumidinoda

ramet showed a significant gradient change with the increase of soil thickness and it was determined by the

differences of water and nutrient resource allocation in soil thickness. Among them.the morphology was

mainly affected by total phosphorus,organic carbon,total nitrogen,hydrolyzed nitrogen and water content.

Key words: Qiongzhuea tumidinoda clone; soil thickness; biomass allocation; redundancy analysis; mor-

phological plasticity
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mm , A X2 B 8506, HLAT B iR i | P AN Y R
Ho FEREREENICE T, LU, +
ZEEE 15~120 cm, EEFARE A (Symplocos
paniculata) | i J 4k (Castanopsis platyacantha) .
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A AT 2 A0 F il N, R, )2
JEREE 0~40 cm, ¥ & 28°, i3k 1 330 m, KA A2
(P2 AT IR 2 B, 2R 40~80
em, Y 31°, 4K 1 326 m, W ASUE+J2) i
Filide T, Y, 2R 80~ 120 cm, 3 &
29°,MF4K 1 320 m,
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3.1 FATEEEMNTEELEROIER
3K AREHL 0~30 em + 219 138 pH., K4
PIR SR WA 1, & 1 vl %0, 38K 7 f 3 5y
O 5 TR AN ] 7 (8] 44 5 I BE A )2 IR Y B Bl
Z UM A, HRl — T R R A & 2 R K
Gy IRy G b R TR EE R i . o,
+ 2 R RIE AR 0~30 cm By - 53 5K &
SR 3. 74% 3. 87 Y A 3. 91 %, -2 pH iy 3. 74,

3.87HI 3.91, YA MLk 35.47.44.33 g
kg 'l 46.34 g - kg ' B KA S R 178, 50,
223.53 mg + kg ' fl1279. 07 mg « kg ', FEIH B
Sk 2.45.3.43 mg « kg ' H1 3. 81 mg + kg ',
YRR 3 5 8 80. 00,142, 36 mg » kg™ ' f1180. 87
mg * kg ',
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Table 1  Soil pH,moisture and nutrient content in 0—30 cm soil layers of different types of plots

FE 3t + 2 + 2 i B FoK HHLR KA £ A Jk £ A
45 KA 553 pH /% J(gekg™ 1) /(g+kg 1) /(mgekg 1) /(gekg ') /(mgekg 1) /(g+kg 1) /(mgekg 1)
Al Wt 2 0~10 cm 3.53£0.09 16.324£0.70  47.1741.46 4.23£0.04  226.10£16.00  0.29£0.01 2.7940.03 21.154£1.94  107.08+1.39
10~20 em 3.90+0.19 11.704+1.28  39.67+0.45 3.400.11  179.20=%3.40 0.25+0.02 2.52%0.03 20,0540, 84 72.62+4.61
20~30 cm 3.7840.04 10.77£0.35  19.58%+1.78 2.9240.19  130.20%4.30 0.184£0.01 2.04£0.01 18.64£0.75 60.3141.62
A2 i E 0~10 cm 3.68+0.03 19.8940.24  53.81£0.57 1.6220.09  288.40x6.40 0.35+0.03 3.4520.03 27.03+1.40  169.85+2.71
10~20 cm 3.8940.03 13.2540.60  52.6942.63 3.62+0.18  233.80£6.20 0.304£0.02 3.2240.11 23.9740.98  158.77+£8.41
20~30 cm 4.03+0.02 11.0940.70  26.48+0. 64 3.1920.05 148.40=1.70 0.21+0.02 3.110.09 21.4940. 68 98.46+1.15
A3 JE+ 2 0~10 cm 3.74+0.6 20.6140.94  59,3740.06 4.9240.04  319.20%16.30  0.3940.03 3.55%0.40 29.3144.66 222.57+3.25
10~20 cm 4.09+0.02 17.5640.57  50.98+0.34 3.83=0.05 280.70=1.10 0.33+0.02 3.45=0.04 26.44+1.43  211.74+10. 82
20~30 cm 3.9040. 04 11.22+£1.36  28.67+1.02 3.414£0.12  237.30£6.50 0.2540.01 3.30£0.11 22.7240.97  108.31£2.01

x2 FRTIEEERMAHKE EBIEEER

Table 2 Comparison of the morphology of the above ground parts of Q. tumidinoda ramet in different soil thicknesses cm
FEH AR G bk e BiLR a7 ik AN IR R UgS 55 it it 1
Al 1.80£0.10c  0.87%£0.13¢ 0.54£0.11c  15.57+1.87bc  0.69£0. 15¢ 38.204+4.53a  70.71£8.64bc  12.38%1.95bc  1.0940.13a 8.6442.15bc
A2 2.06+0.23b  1.00£0. 14b 0.5840.13bc  16.79+1.33b 0.9340.21b 40,5945,72a  T4.73+7.46b 13.73+2.14b 1.1340.19a  9.58+2.65b
A3 2.314£0.39a  1.09%£0.14a 0.60£0.14a  16.80%1. 86a 1.0940. 30a 40.9445.90a  76.71%4.33a 14.06£198a 1.18£0.17a 10.35%£2.50a

T < AR B 2 0 3R 28 535 0. 05 B3 KT R I

£3 FARIEEERMIO K ERSHITESN

Table 3 ANOVA for the morphology of the above ground parts of Q. tumidinoda ramet in different soil thicknesses

FEHIERS I bhoms 2 Ho i Lok RERS BFE ERE aRmE LIS 5 - i A1
F 40.325* " 30.887" " 1.634  35.292°*  7.727°*  3.403" 3.907" 5.087* " 1.371 3111~
P <o.01 <0.01 =>0.05  <0.01 <0.01 <0.05 <0.05  <0.01 =>0.05  <<0.05

Haoxox % A RRELE P=0.01.P=0.05 KT L XS BE, T,

3.2.2 AR LERBEWRAT R &6 L

AR S AU ) v BEABL ) » BIE A AT AT R 3k A IR 2R 456
IR AR A AR AR O, A I B R O R i 326 5% 43 X
A AR 58 ) BEAERE Ty L WE T HOR A T IR B E R
SC AR 1 JZ R E AT 73 BREETR AR AR DL LR 4.

% 6 nl . N+ )2 b 23R+ 2
Oy AR 4y B A 95, 25 % .87, 25 % i 81. 3300, A
A S A R B TR R AT R HE Y K AR
¥ rh LR R 2 o R 42 R £ 2T
S XA HE AT S i 2 R 13,8626 81 9. 04,
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JEE A 2 K v A 2 B AT 4 HEAE 4y o0 L 2
20.55% F11 10. 96 %, AT TR L S LB 5 +
J2 JEEE () 3B B L ER AT O AR S K I 2 3 1 $EAR K B

T 2450 E 0 22, 18% M1 16. 93% , J7 Z= 4047
AR (R 5) A T2 IEE S AT bRy K HEAE
FHIR A 22 R B3 R K 2R AR E .

Z W EBN, Ho )8 2 g AR K 5 AR AR X
x4 AEATEEEHEMSKERERKLEER
Table 4 Comparison of the growth of rhizome and root of Q. tumidinoda ramet in different soil thicknesses cm
FEHL 7Y I3 A1 3t K L g HR K AR
Al 0~38.1 3.32740. 41bc 0.7340.09bc 23.1744. 44bc 20.91+2. 66¢
A2 0~69.8 3.6240. 24b 0.8140.08b 25.6446.97ab 22.0943. 04ab
A3 0~97.6 3.7840. 25a 0.864-0.08a 28.31%5.78a 24.4543.47a

AN A )2 5 X AT B S A B AN TRl Y
S 2 T A R R R T AN TR )2 TR 1Y B
B BB PR K S b A AR Rk B A
Frm RMEETRWEA BFM 2. LS A
L bR R R )R R S INAT AR AR KA
e MFRESH B REMALEN G, B
B B B B R AT B A )R S R A% 8 I
R E
3.3 MUBHMENESSIERFHEXXER

A4 Ny D T S AT O R AT S 25 S
i B A A PR AR A S T B 5 1T b o R

A 86. 8% A1 11. 1% . BIAG Ml 9 Fp R85 M 1 6E R

TR ERAT MR 1 97, 9%, HARAT o R

KM ESHRERF RN RITMBERLET

99. 8%, BT HT M REYE R LA R IR S S 1

S SN DN S IS R R R (I
x5 AATEEESTSKERATESF

Table 5 ANOVA for rhizome and root of Q. tumidinoda

ramet in different soil thicknesses

MR HE K L FRK HEAR K
F 6.862" 7.699% " 2.293 5.515" "
P <0.01 <0.01 >0. 05 <0. 01

x6 FARATEEERMAKREEEKRILE

Table 6 Comparison of the growth of spacer of Q. tumidinoda ramet in different soil thicknesses cm
FEHL 7Y e B % K B RN 3 fr g A K b B3 % H AR
Al 74.93%9. 60a 21.9920. 70¢ 3.3440. 04be 0.7240.17bc
A2 53.08+3.59b 24.2440.59b 3.5240.12b 0.8240.02b
A3 44,7343, 34bc 28.4242.17a 3.7240. 31a 0.86=0.03a

x71 AEATEEERMOKBEERESN
Table 7 ANOVA for Q. tumidinoda spacer in different

soil thicknesses

)2 Wl s W s il s Pl g

JE B BB KB RERS HAR
F 22.953" " 25.085"" 3.715 31.986"
r <0.01 <0.01 >0.05 <0.01

RS HMOMEMEESRDAHEFENSITERERHAES
Table 8 Eigenvalues and cumulative variances of RDA ordination

of the module morphology of Q. tumidinoda ramet

HEFP il S S IH SEIE IV
R IE e 0.868 0.111 0.016  0.003
FHAE -5 BRI R A O 1.000  1.000  1.000  1.000
FRAE BT R it/ %6 86. 8 97.9 99. 4 0.0
gﬁgﬁéﬁ"é 86.8  97.9  99.4  99.8
H G AR 1.000
SRR 1.000

MR FE PF IR 25 45 1 5 R B — 2k e TR AT R
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S/ BJr 1 B — 50 2 W3 IR G B 2 A
e A BILBR NS I A Y A A 3 I RN 5 UK i
G AR T R MR IR T AR B R s A L
RCET 2 B MR 23 B e E A DR /N 5 5 K R R R AR
KRR R/ 2 KT IR BE X 35 AT 0 bk 45
P S /N B B IR A AR O . IR B4 IR 3R
W] 3K I3 FISR 3 363 S5 47 o0 WAl (I 25 32 2R fie 2F
A FH o T P Bk 38 ) X 55 4 7 e A P8 T 28508 — X 14 410
AR .

Li Ll L A R A e 1 X B AT R TR 2 Y
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M B R 83, 2%, 78. 1%, 77. 6%, 76. 8%
69.3% .64. 4% F1 59. 2%, AH M4BT R L BR R
g B A o LAt 8 A~ - HE R X6 ERAT 43 AR AL 1 TR S
SN Y IR B T I KA (P<<0.05),

0.6 Bt —Tw
Rh
§ RWCTKE
=t T
< Lk30C pH
=) HN el
(=4 La A —
L1 Gd
Ba
Rs
-0.4 - —_—— -
1.2 RDAI(86.8%) 0.4

1 Rh. 20 Bk BE 5 Gd. i 425 D, 425 Lk, 954 Bhe B R &5 BL 43 8¢
K s Ba, AF BB LL M s Lw, iF5 s La. T B R, #1545 Rd.
B4R BL R K s Red. #iIR & ; WC. &K & pH. BR B ; SOC. 4L
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Fig.1 Redundancy analysis of the module morphology of

Q. tumidinoda ramet and environmental factors

R IERFLEERENEEEHFTEZERBER

Table 9 Importance and signification level of soil factors

mEM R

WHE AT e % F14 P
£y 1 83.2 32. 740 0.002
A HLER 2 78.1 24. 901 0.002
2R 3 77.6 24.188 0. 002
KA A 4 76.8 23,114 0. 002
oK 5 69.3 15. 780 0.002
e 6 64. 4 12. 671 0.002
A 7 59. 2 10. 140 0.008
A R 8 48.7 6.652 0.022
fiR i F pH 9 11.3 0. 896 0.414
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3 AR i 2 R ) S OK o3 RLSR 2y 2 B A DL Y
MU, R BE T )2 8 B ry 380 + 3K FgR o b2
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