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R LTIERN L, RS R R R
F=i

TFF 5 DX 38 PN 214 N TR 8 78 A8 S il AR —
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AELTHE N T 2R, LA 9 B 20 m x 30 m FEHb,
X TLLHEMPE RN B IT A AR, HT A2 RO 5 g
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MAMARZER] SR dE"), R e 2T N T 43y
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KA B 1,

K1 OENTHERERE
Table 1 Information of sampling plots in Castanopsis hystrix plantations

FEHLF 1) PEHLF4 FEHLSF 1 REA A REA
Feh Mk R4 R 5 ik = M ok B e MR
Plot No Age/a Ageclass Altitude/m Soil Mean diameter Mean height Mean volume Mean diameter ~ Mean height ~ Mean volume

of plot/cm of plot/m of plot/m® of dominant/cm  of dominant/m of dominant/m’
SP1 17 BTN 314 ®t 12.50 10.50 0.07 14.30 11.45 0.09
SP2 17 BRI 227 Kt 13.15 12.06 0.08 18.40 14.80 0.19
FBI 18 BRI 522 1y o1 45 15.42 13.08 0.12 18.40 15.65 0.20
FB2 18 BRI 304 1yt o1 358 18.86 14.20 0.43 20.15 16.55 0.26
SP3 32 IRk 265 %ot 24.49 19.48 0.43 26.30 20.40 0.52
SP4 32 JEEGk 409 %t 21.10 18.32 0.31 30.70 21.00 0.72
SP5 34 IEEMK 378 i 22.41 22.83 0.43 30.75 25.85 0.89
SP6 34 IR 398 Kt 26.31 27.80 0.71 30.10 19.45 0.64
SP7 34 JEEGkR 320 Kt 24.40 28.24 0.63 25.95 29.00 0.72
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Kb V. DRI H G RIERAME BAR R
W5 vy d R R SRR AR M e Ak AR R
B LONWBCKRE; SS1. SS2 MRE: b R IR #EWT
AL sy sy 43 A B L. T8 43 W i ) -2
A2 SHI. SH2 AMELE . T B A WA
hry B hry G AR B LT RSO AL T 34
185 rge ry Bl S350 R O BAR . EEERIAF L .
23 THREREBUMERNE

WEEHLXT FALEEE 31 Sm x5S m EETT,
MR IZBOE 1 m By L 5EH0 T, 3 T] 530 B
0~20, 20~40. 40~60. 60~100 cm + 2R Y
o = S 1 B e o e w87/ B8 2 I £
T2 53 B 1 kg AR 0] 52 56 = T Ak A R B
FE, SR HAEI E 48 pH {H, FLIREIE 2 A

F, B RGEIE KRR S, BRI E
WS, DRI E AR5, A IE 4

BRoaD, OB R E AU & iE, HKIR
BR-AMIMAATEI 2 A ML 5 =Y
2.4 HiRSGHS

45 % H Microsoft Excel 2010 i 17 4¢ 11 %%
B, JH SPSS19.0 HLAZJ7 22 3 A R 2L HE N TARA
[ 1+ )2 - e s e Bt A v St dr o
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Table 2 Analysis on growth and heartwood properties of Castanopsis hystrix
B FE CPSRE FRME LM ER O T Twy il OMBERE  OMEEL OMMEL
/:/e Mean Mean Mean Heartwood Heartwood Heartwood Heartwood Heartwood Heartwood
) & diameter/ height/ volume/ diameter/ height/ volume/ diameter diameter volume
class cm m m’ cm m m’ ratio/% ratio/% ratio/%
GV
Mid-aged  16.86+320 12.8+3.03 0.15+0.08 4.10+2.02 551289 0.0068+0.01 2427+938 4499+2261  6.88+6.51
plantation
Sl 77N
Near-mature  24.89+3.35 20.8+286 029+027 12.19+£295 10.53+530 0.0630+0.04 4933+11.98 4599+21.42 14.94+833
plantation
FR3 AHEHBMAIEERA TR E T EYIEMERILE
Table 3 Comparison on soil physical properties between different soil layers for mid-aged and
near-mature plantations of Castanopsis hystrix
IR R el + 2 Soil layer/cm ot
Physical properties Age class Mean
0~20 20~40 40~60 60~100
ok LRI 21.81 + 6.46 21.54+3.65 22.59 +3.89 24.01 + 4.06 22.49 +4.61
Moisture content/% AT Bk 2232+3.87a 24.68 +4.74 ab 25.53£4.36 ab 2627+4.85b 24.70 + 4.61
A A 1.29+0.11a 1.45+£0.08b 1.49+0.09 b 1.51+0.09 b 1.43+0.13
i i o-km ™ oo
Rl CR AL I B 131+0.12 141+0.13 1.40 £ 0.14 1.39+0.14 137014
TEA
Rk BN 36.32+£5.08b 30.52+291a 30.11+3.682a 2928 +347a 31.56 + 4.68
; . e .
Maximum water-holding capacity/% yr; gy g 37.11+7.88 31.85+7.02 32.02 £ 6.79 33.15+6.22 33.53£7.13
LRI 2428 +3.55 2243 +£2.61 23.22+3.83 24.25+4.13 23.55+3.55
BN REK S : : : : : : : : : :
. e
AR D L TR SR TN 2532 +5.64 24.68 +5.70 25.92+5.40 27.28+5.17 25.80 +5.42
AR BENEYIN 32.06+4.55b 2729+223a 27.06 £3.00 a 27.52+3.54a 28.48 +3.93
. . e
Capliary moisture capacity/% B 32.87+7.26 29.63+6.16 30.23 + 6.08 31.58+5.73 31.08 + 6.30
AT BN 5.42+1.06 4.60+2.16 4.49 +1.86 2.65+1.32 4.29+1.90
pate e .
Non-capillary porosity/% ALK 5.41+2.87b 3.01+2.19a 242+140a 212+1.19a 324+236
7L LRI N 40.8 +3.00 39.33+2.39 39.95+2.53 41.15+3.04 40.31+2.76
' e
(SN g0 AL bR 4221+5.85 41.01 £531 41.46+5.08 43.07 + 4.48 41.94+5.13
) EABA
BTLRE A 46.22+3.06 43.93+2.63 4444 +324 43.80+0.78 44.60 = 3.00
1 0,
Total porosity/% PR 0 N 47.62 = 6.05 44.02 = 6.02 43.87+5.76 4519 £5.05 4518 £5.79

i AT ARNG TR AR LR RER R (P <0.05). TH.

Note: Different lowerease alphabets in the same line indicate the property has significant different in different soil layers (P < 0.05). The same below.

B+ IS K 60~100 cm TR ZE R B E; &
AN TR FLIBRE R AL B A A I AR 2
M4 LR 2ZERARE (P> 0.05),

322 LAEAIMREIEAFEWE K4 EV. P
ARG 2Pk 18 pH {H . 480 5 bl )2 U EE R
X, mAasl. KER. AR . IR
Tk Fr o ) 52 3 A o P R PRORT I BBk 0~ 20
cm 2 HIEAE . KA AR 0~20 cm
HIERHRER . AR S AL 3 R
SR (P <0.05); HIRBRMALZAM 0~20 cm )2

() 3% pHAE X 5 60~ 100 cm + 2 1) 25 & W 3%
(P <0.05); BEFEFITEPIRAMALTZRRE 4 12
32 5 AR 5E (P> 0.05),

33 TEBUMRSOEANAIHRERKEOMEFE
BI7R & KBRS HT

33.1 BIEIALHRE LA TR KRG K E
REBE WML SHHL RN 0~20cm T2,
TS RS A R FR Y B S e A
T; 20~40 cm +)2, AEBEILBE SN . W
AR e EEL R A T 40~60 em +)2, 42
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Table 4 Comparison on ssoil chemical properties between different soil layers for mid-aged and

near-mature plantations of Castanopsis hystrix

22 B +JZ Soil layer/cm it
Chemical properties Age class . i) =G il Mean
pHIE EREEY N 433+0.19a 434+152a 4.43+0.18 ab 454+0.16b 4.41+0.19
pH value YN 441+028a 4.45+0.31 ab 4.65+0.36 ab 474+037b 4.56+0.35
A5 NN 1.01+042b 0.66 +0.06 a 0.59+0.07 a 0.56+0.10a 0.71 +0.28
I N iR o1 1.04+0.26 b 0.79+0.18a 0.69+021a 0.63+024a 0.79+0.27
KIRA NN 101.83£35.71b 67.37+9.80 a 5536+9.93 a 53.38+7.59a 69.48 +27.26
e TR ) iR o1 120.51 £30.83 b 86.90 +22.79 a 7722422383 70812147 a 88.86 = 30.82
Sk NN 0.21 +0.05 0.20+0.02 0.21+0.02 0.20+0.20 0.21 +0.03
BT iR o1 0.27£0.06 0.25+0.06 0.24 +0.06 0.26 +0.06 0.25 +0.06
5 3k NN 1.57+1.09b 0.66 £ 0.20 ab 039+0.17a 031+0.17a 0.73 +£0.74
AP L) iR o1 1.02£021 ¢ 048 +0.11b 026+0.10a 021+0.14a 0.49 +0.35
o NN 4.08+2.10 5.03+£2.62 5.78+3.16 6.36 + 3.66 531+2.98
BT iR o1 3204139 3.51+191 3.91+2.53 4.04+3.19 3.67+2.32
e NN 30.42+10.12 b 19.54+7.05a 1721+835a 17.34+854a 21.13+9.96
A B L7 iR o1 41.06+26.75 34.64+28.26 3438 +29.77 34.15+31.11 36.06 4 2.89
L NN 1438 £8.74b 6.77+0.99 a 501+1.0la 457+0.88a 7.68 +5.87
Oz a5 E) b 14,58 +5.42 ¢ 7.33£2.29 be 560+ 1.88b 475+1.68a 8.09 + 4.99

SRR I B A T, AR B S B
W e AR B e B B F 5 60~ 100 cm +
2, esaei . MRmREEEmAE T, A
BB 5 B2 1 119 e R B MR R 7

FHHK 0~20 cm +)Z, T3 pHH . Ak
PR BB R R F RIS | B A R
B EEEmENT; 20~40 cm )2, HIEERY pH(H
SRR ) fe R ZLE R R T, TR L B B AR = A
R FERmEET; 40~60 cm 2, TR
pH (E 2 M2 i e R E WA 7, BEFLERE EW
e AR B fe R EE K F 5 60~100 cm £ )2,
TR LB . RS B RN K A R MR AR
R v A R e S LR i PR T
332 BHEEBRFE CHAERGREXRE H
Fonul M, P 0~20 cm 12, TIEHAE S
SRR A AR R BN, e
RO MM B B E B 5 20~40 cm +
2, AR R O A BRI i
B, MR B LR SO A R i

HF; 40~60 cm +)2, TIEAEBEILEE Z
O BRI e R T, A 30 & e
Wi O A o JE e R 2L F; 60~100 em +)2, +
B B R RO A B L R e B
SR (TJc e s = A I % % A< O o e

IR 0~20 cm + )2, HHERE &R
OM BRI BT, a8 E R
FERM AR EEN T 20~40 cm +)2, HIES
IKERIROM BN R EE N, ek
SRR o FE A B e 5 40~60 em
2, R LG R R 0 M AR Y B R B
T, AR BRSO i BRI R e R
60~100 cm +)2, THELFLBE . 285 EME
MU & 0 s O LA e BE M R i 3
EHHF

4 Iig
FEARMGE R, ZDHET bR (32, 34 4F4) 34
ASERI MR . WA AL 5 R 24.89 cm . 20.8 m
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Table 5 Gray correlation between soil physicochemical and growth of Castanopsis hystrix plantations

12 Soil layer/cm

sl HLPE R
. Physicochemical 0~20 20~40 40~60 60~100
Age class .
Properties
MieD ReH MYV WED WMemH MRV WED MeH MY ED WeH MEY

A 0.783 0.709  0.724 0.800  0.725  0.750 0.796  0.735  0.732 0816  0.745  0.741
B 0.720  0.718  0.720 0.837  0.764  0.748 0.792 0.727  0.717 0.718  0.660  0.713
C 0.755 0.763  0.742 0852  0.798  0.765 0.845 0.799  0.739 0.829  0.800  0.742
D 0.848 0.845  0.761 0.845 0.800  0.758 0.856  0.804  0.747 0.847  0.798  0.751
E 0.574  0.611 0.585 0.722  0.680  0.751 0.722 0.677  0.700 0.684  0.708  0.665
F 0.605 0.539  0.586 0.624  0.563  0.603 0.597 0.555  0.597 0.590  0.548  0.588
G 0.743 0.670  0.724 0.689  0.638  0.636 0.614  0.559  0.603 0.603 0.557  0.605

4 bR H 0.590  0.617  0.653 0.823 0.788  0.761 0.793 0.797  0.735 0.798  0.808  0.740

Mid-aged

plantation I 0.776  0.801 0.750 0.793 0.772  0.756 0.753 0.734  0.700 0.758  0.716  0.714
J 0.772 0.710  0.708 0.809  0.733  0.744 0.802 0.746  0.730 0.813 0.757  0.743
K 0.798 0.771 0.749 0812  0.743  0.753 0.773 0.730  0.728 0.777  0.712  0.732
L 0.801 0.774  0.750 0.805 0.730  0.749 0.759  0.712  0.719 0.764  0.699  0.726
M 0.783 0.752  0.739 0.766  0.707  0.735 0.716  0.685  0.688 0.727  0.680  0.701
N 0.793 0.712  0.721 0870  0.866  0.776 0.841 0.849  0.762 0.753 0.770  0.743
O 0.823 0.740  0.727 0822  0.729  0.745 0.790  0.717  0.723 0.789  0.713  0.732
P 0.819 0.737  0.726 0.828  0.741 0.749 0.804  0.735  0.726 0.808  0.727  0.731
A 0.833 0.786  0.695 0.841 0.793  0.722 0.853 0.809  0.726 0.923 0.859  0.777
B 0.762 0.761 0.738 0.771 0.796  0.761 0.760  0.829  0.741 0.815 0.859  0.781
C 0.767 0.764  0.742 0.769  0.760  0.756 0.762 0.791 0.728 0.826  0.815  0.778
D 0.760  0.788  0.719 0.763 0.788  0.747 0.779  0.806  0.739 0854  0.859  0.794
E 0.813 0.834  0.740 0.803 0.754  0.705 0.675 0.693  0.664 0.731 0.666  0.674
F 0.585 0.592  0.639 0.569  0.565  0.627 0.601 0.574  0.619 0.691 0.666  0.641
G 0.480 0496  0.576 0.443 0.444  0.534 0.478 0.491 0.547 0.617  0.652  0.663

ST PR H 0.715 0.657  0.662 0.747  0.722  0.673 0.728 0.768  0.699 0816  0.785  0.764

Near-mature

plantation I 0.773 0.782  0.738 0.795 0812  0.733 0.815 0.854  0.779 0902  0.866  0.824
J 0.824  0.806  0.697 0.838  0.800  0.721 0.851 0.809  0.717 0.911 0.843  0.769
K 0.789 0.765  0.757 0.797  0.801 0.771 0.773 0.834  0.761 0.883 0.877  0.810
L 0.801 0.744  0.758 0.793 0.785  0.767 0.782 0.839  0.769 0886  0.877  0.813
M 0.754  0.726  0.754 0.780  0.767  0.758 0.787 0.840  0.773 0.887  0.870  0.819
N 0.566  0.556  0.585 0.651 0.701 0.750 0.677 0.642  0.677 0.778  0.823  0.769
O 0.830  0.810  0.749 0.821 0.836  0.770 0.822 0.884  0.780 0.933 0914  0.812
P 0.809 0.825  0.781 0.824  0.844  0.777 0.812 0.874  0.776 0932 0918  0.811

1 ASN pHAA: BAS R CHKMRE: DAARE: BN 208 : FA2: GO KA MUK A& /K& DA # KOVRRFKE: LABER
KA MOWRUMEK R NS IERE S UL O BE S PAR K. R

Notes: A means pH value; B means total nitrogen; C means hydrolysable nitrogen; D means total phosphorus; E means available phosphorus; F means total
potassium; G means rapidly available potassium; H means organic carbon; I means moisture content; J means soil bulk density; K means maximum water-
holding capacity; L means capillary moisture capacity; M means minimum field capacity; N means non-capillary porosity; O means capillary porosity; P means
total porosity. The same below.
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Table 6 Gray correlation between soil physicochemical and heartwood properties of Castanopsis hystrix plantations

+JZ Soil layer/cm

g2 Phyis%jfc‘rhéeﬁical 0~20 20~40 40~60 60~100
HEICEES Properties
HEd ®ER MY BHffd mER MBy HRd EER MBYy O HEd ®EER MEY
0707 0724 0724 0675 0615 0750  0.661  0.647 0732  0.675 0.620  0.741
B 0.657 0721 0720  0.661  0.625 0.748  0.627 0.664 0717 0639 0585  0.713
C 0.694 0714 0742  0.688 0.634 0764  0.653  0.648 0739  0.674 0636 0.742
D 0.724 0726  0.761 0.672  0.627  0.758  0.669  0.647 0747  0.694  0.636  0.751
E 0.579  0.604 0585 0714 0738  0.751 0.691  0.774  0.699  0.661  0.682  0.665
F 0.731  0.775 0586  0.658  0.611  0.603  0.654 0.648 0597  0.695 0669  0.588
G 0.798  0.784 0724 0702 0591  0.636  0.688  0.686 0.604 0725 0701  0.605
ik H 0.618  0.656  0.653  0.644 0598  0.761 0.625 0.653 0734  0.660  0.652  0.740
Mid-aged
plantation I 0.677 0746 0750  0.627 0609 0.756 0596  0.622 0700  0.623  0.600  0.714
J 0719 0743 0708  0.675 0631 0743 0.675  0.664 0730  0.697  0.625  0.743
K 0.687  0.695 0749  0.656 0605 0753  0.621 0.628 0.728  0.639  0.617  0.731
L 0.689  0.695 0750  0.653 0.611 0749  0.619  0.633 0719 0637 0616 0.726
M 0.677  0.696 0739  0.625 0600 0735  0.605 0.619 0.688  0.628  0.591  0.701
N 0.684 0722 0.721 0702 0596 0776  0.697  0.657 0762  0.708  0.667  0.743
0 0.697 0724 0727 0659 0625 0745  0.635  0.653 0723  0.656 0.626  0.732
P 0.696 0724 0726  0.661 0619 0749  0.637 0.648 0726  0.658  0.628  0.731
0789  0.678  0.666 0721 0657 0.677 0754  0.666 0.654  0.793  0.723  0.694
B 0.754 0594  0.649 0739 0596 0.680  0.779  0.607  0.661 0.790  0.665  0.677
C 0769  0.609  0.659 0749  0.611  0.689 0783  0.606  0.691 0.838  0.691  0.673
D 0.828  0.635  0.651 0.769  0.627  0.677 0802 0.633 0.674  0.825 0.697  0.696
E 0.791  0.641  0.657  0.658 0710  0.664  0.626 0727 0.626  0.671  0.697  0.599
F 0.614 0814 0746 0567 0789 0728  0.623 0776 0.698 0653 0743  0.678
G 0.614  0.621  0.698 0467 0540 0.669 0524 0554  0.661 0.651  0.663  0.695
E BB H 0.743  0.570  0.650 0714 0582  0.682 0755  0.594  0.686 0818 0674  0.723
Near-mature
e I 0.817 0.619 0663 0770 0616 0.689  0.804 0.632 0690 0848 0706 0.716
J 0.770  0.687 0672 0715 0660 0.678  0.750  0.687  0.675  0.686  0.692  0.634
K 0.788  0.614  0.656  0.754  0.602 0.678 0772  0.610 0665 0832 0685  0.689
L 0.776  0.614  0.664 0746 0592  0.672 0783  0.613 0.672  0.828  0.685  0.691
M 0.774  0.607  0.667 0742 0591  0.680  0.789  0.611 0682 0822 0686  0.698
N 0.681 0490 0570  0.654 0.683 0714  0.615 0498 0587 0758  0.651  0.682
0 0.809 0.641 0673 0754 0605 0.674 0805 0.628 0.682 0847  0.698  0.703
P 0.821  0.632 0665 0768 0610 0.679 0798 0.624 0.674  0.851  0.501  0.700

M020m®, MLOMABAER. BE. MRS AEA AR firgg @ @ 37 4E 420 5 ( Ormosia
A 12.19 em. 10.53 mAl 0.063 m*, Hotr#1 Fb 4351 hosiei Hemsl. et Wils. ) P¥, A, T8ROy
H49.33% . 45.99%. 14.94%, KT PEEERE 31 EEZ) 10 m, TCA NAHITAE RS MR, e
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Effects of Soil Physicochemical Properties on Growth and Heartwood
Formation of Castanopsis hystrix Plantation

LIU Guang-jin'?, JIA Hong-yan', XU Jian-min*, NIU Chang-hai', ZENG Ji',
LAN Gan', ZHU Mao-feng', LI Wu-zhi'

(1. The Experimental Centre of Tropical Forestry, Chinese Academy of Forestry, Pingxiang 532600, Guangxi, China;
2. Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, Guangdong, China)

Abstract: [Objective] To assess the relationships between the growth and heartwood formation of Castanopsis
hystrix plantation and the physicochemical properties of soil so as to provide evidences for site selection and high-
quality heartwood production of C. hystrix. [Method] Nine plots with size of 20 m x 30 m were set, and the growth
of C. hystrix trees within each plot were investigated in middle-aged and near-matured pure C. Aystrix plantations at
the Experimental Centre of Tropical Forestry, Chinese Academy of Forestry in Pingxiang of Guangxi Zhuang
Autonomous Region. The dominant trees were sampled, and the stem analysis were conducted to reveal their growth
and heartwood properties. Meanwhile, soil samples were collected from 0-20 cm, 20-40 cm, 40-60 cm and 60-100 cm
depths, respectively, to analyze the physical and chemical properties. Grey relationship analysis was applied to study
the effects of soil physicochemical properties on the growth and heartwood properties of C. hystrix. [Result] The ra-
tio of heartwood diameter, height and volume in the middle-aged and near-matured plantations
were 24.27% and 49.33%, 44.99% and 45.99%, and 14.94% and 6.88%, respectively. It was indicated from Grey
correlation analysis that the diameter at breast height, height and volume showed high coefficients with soil capillary
porosity and total porosity in near-matured plantations, while with soil non-capillary porosity and total phosphorus
content in middle-aged plantations. The heartwood properties showed high coefficients with the contents of total
potassium as well as available potassium and phosphorus in both the middle-aged and near-matured plantations.
[Conclusion] Soil capillary porosity, non-capillary porosity and total porosity are the main factors influencing the
growth of C. hystrix plantations, and soil total potassium and available potassium contents are the main factors influ-
encing the heartwood formation of C. hystrix.

Keywords: Castanopsis hystrix; soil physicochemical properties; heartwood formation; growth performance

(TS : REF)



