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Density and medium effect on teak stump growth

HUANG Guihua, LIANG Kunnan, ZHOU Zaizhi, MA Huaming
(Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China)

Abstract ; [ Objective ] The purpose of this study was to analyze the density and medium effect on teak
Tectona grandis, stump quality and to find out the best density and medium for teak stump production.
[ Method ] Six types of density and four media were used by orthogonal trial in teak stump cultivation.
[ Result and conclusion] The result showed that ground diameter,root diameter, underground fresh mass
and other indexes of seedlings without fertilization had significant or highly significant differences among
treatments when 6 and 12 months old, and all treatments could produce stumps which meet the degree of
taproot enlargement ( DTE) ecriterion( DTE >1.57). The stump quality became higher when 12 months
old and V(loess): V(sand) =2: 1,150 plants - m >, V(loess): V(sand) =2:2,200 plants + m > and
V(loess): V(sand) =3:2,150 plants + m * meet the afforestation standard ( DTE >1.57, 0.8 cm <
ground diameter <1.6 cm). There were significant or highly significant differences in ground diameter,
root diameter and underground fresh mass among different density levels and different medium composi-
tions. The effect on teak stump quality is density > medium. Loess mixed with sand at ratio 2:1 -2:2 as
medium and density 150 —200 plants + m ~* are suitable for teak stump productions when cultivated in 12

months.

Key words : Teciona grandis; stump; degree of taproot enlargement ( DTE) ; ground diameter; root dia-
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Tab.1 The medium and density of each treatment

b VOO L) VOEIT)  HHi%E/ (b - m ™)
1 2:1 150
2 2:2 200
3 3:2 150
4 3:1 200
5 2:2 250
6 2:1 300
7 3:1 250
8 3:2 300
9 2:1 350
10 2:2 400
11 3:2 350
12 3:1 400
1.3 BUEHW

FH Excel TH3E AR5 HUAR (04 L (AR B AR
HEHE ) T S 5 1 i S ) LU AR (i iR
MRERIR > B R IE ) . HO B 28 B AE % e e, Bl R
SAS FPFREF ' A 107 22 43R Duncan” s 28 1
.
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2.1 6 PMAERFELEEMANEERS & ERKIER
HWER

Xt 6 A~ H AR A/ v A K R AT O 22 0y
B A0 (£ 2) R, A0 FE 1 A bR bR T S5 4b B 4 4k
H6 BoAy i 22 e b, 5 A A A B A R 2
(P <0.05). WHUHL 542 4 LLAEDRF ,6 > A AR,
AP AE N 1. 809 ~ 1. 941, Uk Bl A B A #BIE
BT R AR B AR AR, PR A R A AR AT A A
SPAIA /N RE B KT 1. 57 B RLRE L T AN KR
b, R T AL AR AR B T B . {E A% b B
B P A A (0. 492 ~ 0. 624 em) FR AR K H ]38 AR
R (0.8 ~ 1.6 cm) , B ARMKIR /], T 224k Sk B Il
KR,
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Tab.2 Effects of different treatments on teak stumps growth when 6 months old

s W%/ em HH/em 10 em A/ em

HiE/em

20 em HRH/em

TR

REAE g

WEERR/  HTERE/

23.378 £7.355ab  0.624 £0.232a
24.562£11.133ab  0.533 £0.152b
23.484 £10.524ab 0.549 +0. 169b
23.593 £10.606ab 0.562 +0.217ab
23.876 £9. 121ab  0.536 +0. 156b
24.162£9.072ab  0.564 +0. 163ab
29.604 £11.502a  0.534 +0.176b
25.030 £12.034ab  0.526 +0. 166b
26.329 £8.231ab  0.535 £0.168b
10 21.880 £8.847h  0.493 +0.131b
1 22.562£7.260ab  0.492 +0.123b
12 26.900 £10.963ab 0. 546 +0. 178b

1.082 £0.274a
0.984 £0.223abe
0.995 £0. 236ahe
0.988 £0. 255ahe
0.965 £0.202be
0.999 0. 240abe
0.946 +0.212be
0.976 £0.201be
0.985 £0.222abe
0.940£0.210be  0.296 £0. 121d
0.902£0.171c

0.455£0.226a

0.416 £0. 185ab

© oo a1 O W B L D —

0.262£0.143a
0.379+0.173bc ~ 0.176 £0.085ab
0.228 £0. 111ab
0.378 £0.200bc ~ 0.178 £0. 119h
0.354 +0. 141bed  0.203 £0.095he
0.336+0.158cd  0.186 0. 104be
0.336.+0.180cd  0.172£0. 116¢
0.322£0.157cd  0.196 0. 108he
0.354 £0.165bed 0.191£0. 101he
0.172 +0.086c
0.327+0.148¢d  0.170 £0.083¢
1.013£0.224ab  0.387 +0.192abe  0.206£0.126bc  3.433£2.704ab  6.922 +4.265hed 1.928 +0.330a

2.810 £2.262bed
2.986 1. 370be
3.555+1.557a

2.722 +1.450bed
3.075£1.310b

2.771 £1.213bed
3.014 £1.685he
3.011 £1.700bed
2.821 £2.109bed
2.863 £1.001hed
2.501 £0.778cd
2.467£1.137d

3.662£2.678a  9.424£7.785a
2.705 £2.216bede 6.523 £4. 645bed
2.589 £1.983bede 7.480 +4.801h
3.138£1.229abe  6.827 £4.867hed
2.293 £1.563cde 5.980 £2.694bed
2.689 +1.936bede 6.676 4. 119bed
2.648 £2.241bede 6.191 £3.658bed
2.946 +1.265abed 5.693 £3.277hed
2.723 £2.066bede 7.133 £6.938he
1.979£1.229%  5.700 +2.863cd
2,124 £1.400de  4.887 £2.466d

1.809 £0.276a
1.885£0.250a
1.875£0.387a
1.841 £0.350a
1.851 £0.320a
1.809 +0.233a
1.846 +0.357a
1.934£0.3%a
1.895£0.275a
1.941 +0.264a
1.872 +0.300a

D AFRSN&EE ,LEA—ANER NG FHEETE0.05 K-F£FF 23 (Duncan’s 3% ).
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B SRCH 2 AL L 4 Z e 22522 5% (P <0.05),
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(P <0.05). 45 B 1 Ay b i o i 55 2 A 2% 2
KA 3 225 (P <0.05) . S 5% E B AE L E
BEFURAF R E 22 (P =0.021 2) Mo T i 5
M b B J5 B ) LU ARLAF AR (.35 22 5 (P = 0. 008 3).

M3 SRR, AR AL T 5 i AT LA
WREACE 1 RMIBEEBRIC LG 1 Ry i MR 22 (R, XF
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£33 EEFEMBEKTE 6 NAEMAEREKNZM

Tab.3 Effects of medium and density levels on teak stumps growth when 6 months old

A+ K H142/ cm KM/ em T ff B/ g
iy 1 0.586 £0.205a 1.308 £0.258a 8.452 +6.504a
2 0.547 +0. 187ab 0.986 +0.238ab 6.675 +4.732b
3 0.535 +0. 165ab 0.956 +0.206b 6.085 +3.196b
4 0.545 +0. 164ab 0.988 +0.220ab 6.184 +3.733b
5 0.514 +0. 148b 0.944 +0.201b 6.010 +5.299h
6 0.519 +0. 157b 0.976 +0.218ab 6.061 +3.714b
W 2% 0.072 0.364 2.442
T L 1 0.574 +0.192a 1.022 +0.247a 7.744 +6.537a
2 0.520 +0. 147b 0.963 £0.211b 5.901 £3.529b
3 0.547 £0. 190ab 0.982 +0.231ab 6.646 £4.271b
4 0.522 0. 154b 0.958 £0.207b 6.020 £3.778b
&S 0.055 0. 064 1.843

DAVHRABFHRINKEE ,LEA—AAR DB FEE £ T4 0.05 KF £ F R 2% (Duncan’ s ).
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Tab.5 Effects of different treatments on teak stumps growth when 12 months old

Jise i/ em %/ em R/ em 10 em Afl/em 20 em i¥A/em M EBERE/e TR/ g K/ i Lram
o L
1 28.534+10.933d 0.850£0.319ab  1.412£0.360a  0.737 £0.360a  0.483£0.285a  6.113£6.547b 17.682£14.789a 1.746 £0.329¢  3.609 £2.799ahcd
2 35.084£28.721a 0.870£0.400a  1.375£0.416ab 0.738 £0.402a  0.484 £0.305a 11.001 £8.081a 18.263+15.308a 1.697 £0.366c 4.724£1.739a
3 30.528£13.623abed  0.828 £0.331abe 1.387£0.391ab 0.732£0.381a  0.450 £0.292ab 6.521 £6.625h 18.075£15.657a 1.792+0.498¢  3.778 £2. 946ahed
4 34,258 +14.534ab 0.779 £0. 326ahed 1.287 £0.426bc  0.658 £0.409ab  0.376 £0.272hced 6.930£8.898b 17.643 £17.136a  1.78320.602c  3.148 £ 1.327cde
5 29.521£14.693bed  0.753 £0.307hed 1.285+0.371he  0.616 £0.335he  0.392 £0.256be  5.259 £6.699h 13.434 £1 766]) 1.810£0.385he  3.268 £ 1. 366bcde
6 31.687£11.852abed  0.758 £0.272bed 1.297 £0.356hc  0.659 £0.362ab  0.380 £0.272be  5.374£5.573b  14.927 +13.051ab 1.801 £0.399¢  4.101 £1.287ahe
7 30.442+£16.001abed  0.692£0.281d  1.197£0.347¢  0.524£0.298¢c  0.2900.185d 5.180+6.383b 11.733+£9.786b  1.838 £0.376abe 3.470 £2.779hede
8 32.092+14.457abed  0.718£0.236d  1.238£0.258¢  0.596 £0.283be  0.342£0.198cd  4.887£5.338h 11.570£7.936h  1.818 £0.407he 3.120£1.439 de
9 33.909£16.792abe  0.709£0.307d 1.287+0.374he  0.628 £0.366ahc 0.362 £0.254cd 5.988 £7.454h 13.110 £12.656b 2.005 £0.950ab 2.873+1.347 e
10 28.374+10.602 d 0.703£0.257d  1.2070.289¢  0.558 £0.286bc  0.351 £0.233cd  4.006 £3.273b 11.643£8.499h  1.816 £0.401be  3.328 £1.495hcde
11 29.179 +11.405cd 0.737£0.308cd  1.218 £0.343¢ ~ 0.613 £0.324be  0.352£0.235¢cd  4.747£5.327b 12.754 £11.241b 1.779 £0.468¢  4.516 £1.020ab
12 31.494 £14.479abed  0.706 £0.333d  1.254£0.338¢  0.609 £0.352b¢  0.362£0.249¢d  5.719 £6.146b 14,789 +13.420ab 2.014 £0.979a  3.245 £ 1.448 bede
DAF RS #HEE ,JLEA MR NE FHH R TEO0.05 K-F£FREZF (Duncan’s ).
2.4 AEERESZEKEX 12 A EMANERE 12 D AN/ IMERE 095200 R 3R % 8 > 5.
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12 A~ B AR A [E B 3B FL ) b A2 5 R
fif TR O 2 25 5 (P > 0.05) . A [A & B % B K
B], 25 BE K- 1 A b AR AR b T fif i 5 %% B K
P2 lAREES, SHAEE KA R EES
(P<0.05). FLf 5% 5 B AR 8RR RA7E B 2%
S(P=0.029 8), Hb I it & 5 Hb b6 B i 1) LU AE
ISR 2R (P <0.001). W 22 REVRE T

M S ATLE 12 A H AR/ ﬁikﬂaﬂﬁﬁ\
AU BE S 1 K F die e, T i o 05k L4 R 5 2
KB i (HAEBESS 1 KRS 2 7KPIX 3 N fiabn 22
SRR . AR DAFEBCER 2 JKPIE b o e, AR
PO T 5T DLIE AR 1 K FIE e e £, (EL R BUK
1 FBEFUKF 2 19 3 MR FR 22 R AR 3. X 12
AN AR /IR Al P A AR | HRORL AT S 5 A Y
SN L > HE .

£S5 BEEMBEAKFER 12 DB EMAHARERKK M
Tab.5 Effects of medium and density levels on teak stumps growth when 12 months old
A K Hi4%/ em A/ em T i g
R 1 0.838 £0.324a 1.399 £0.375a 17.878 £15.173a
2 0.824 +0.366a 1.331 £0.421ab 17.953 £16.205a
3 0.722 £0.295b 1.241 £0.361c 12.583 £10.825b
4 0.737 £0.254b 1.267 £0.312bc 13.248 £10.901b
5 0.722 £0.306b 1.253 £0.359¢ 12.932 £11.937b
6 0.704 £0.296hb 1.231 £0.314c¢ 13.216 £11.311b
2= 0.134 0.168 5.37
BT H 1 0.772 +0.304a 1.332 +0.366a 15.240 + 13.604a
2 0.775 £0.332a 1.289 +0.367ab 14.447 £12.453a
3 0.725 £0.315a 1.246 +0.372b 14.722 £13.938a
4 0.760 £0.297a 1.281 +0.343ab 14.133 £12.320a
e 0.050 0.086 1.107

1) A P AR B T8 R I 5B G LA — AR B S % R4 0.05 KT £ F R 2% (Duncan’s i ).

3 WS

A/ INVPERE 1 14 SR A ME AR 5 AR A LU
KT IE B REAR R AR, LU AR, SR iR AR AR
BB (R AE 32 ) g PR 2 AR | A A
SRR A AR A /N R B A AR AR . R
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23 (6] S B i O, MK MBI /2, 2300 5 A5
L EORBURAYE SR R ) F AR F IR, B

BB /N v b T B oA R b A ) B
R T R RS B R B E SR i 2. R
PR A TAC AL T ,6 S A F 12 A4S F A,
A5 Kb BRI A R AR E AR L R A AR AT Ml A v Y R
E6 A>T Az f 2% &b /I B8 Al v AR SR i /), b AR
(0. 492 ~0. 624 cm) ARA Hi AR B 2R (A2
0.8 ~1.6 cm) , 5 Z 4k S B il 4 97 AL 6 > A 2R
I, 12 A AR oAb BB P AR RE B2 A 2 T4, 3
BHE R, AbEE 1 AEE 2 AR EE 3 GAE] T [ 1
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il , A AR — 2P IR B A PR B ok, B
/IR P 1% %5 B B AR S 0L T AR 2 B HARR
AR FR . RIS AR AR W A2 Y 52 i AR O, 3t AL
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BRI EE T 3 0 I S i A 2 A AT AR IR
LW HE B i AR (BRAT RS /N ) AR /M
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AN [l A A ) 7 9 B AN ], X AN O 2l
R E A &, 1B 9% M FS Larix principis-ruppre-
chtii ). 500 ~ 550 £k « m > HARIEHAL L. kaempferi
LA 450 ~500 ¥ - m 2 E R IEE Y WVEMAS L gme-
linii""™ 14 300 ~400 ¥k - m A, KR Glyptostrobus
pensilis' ™ T LA 140 Bk - m > g 4E. AR B 5 W
R 6 D H MR/ NEBE S, VAR S BT LAAR B
(CHRE 150 #k - m > V(B0 £): VOITTD) =2:1) K
e A AT T PRER Y i B A /N A il
B TR E 2 12 A H A4, ArR AL B 1 A Ak B 2
(BEHE 150 ~200 Bk - m ™, V(HLd) : VOITTY) =
201 B 2: 2) By AR /IMERE 1

PR EIAE " IR J T AN [ 1 2 B B A A/
BTG, TR R S AT T A A —
B H R A 75 S L T b HRR T % B AR XA R
/N P BT SE R ASBIF ST 45 SRR, XA A /N
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Rl BT A AR K2, 6 Az i AN [] i J5i AE F 1]
AR R b T 5 i 5 Ml e 5T 6 1) LU AR IR B
W 2 22 . N SEFRARPE BT o0 A, ZE BT P A
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