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Abstract: To promote the utilization of forest wastes and reduce the exploitation of peat, a seedling test on
Tectona grandis was conducted with the main raw materials of forest wastes as the seedling substrate. Taking
wood fiber (WB), sawdust (SD), coir dust (CD), and retted bark (RB) as main raw materials and peat (PT),
yellow soil (YS), perlite (PL), vermiculite (VC), and burned soil (BS) as auxiliary materials, 16 different
matrix formulations were mixed with different volume ratios. The control (T,) formula was YS:SD:BS = 6:3:1.
Physicochemical properties of the substrates and their effects on the growth and physiological status of T. gran-

dis seedlings were studied using the subjection function method to evaluate the effect of each substrate on
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seedling growth. Then, the best suitable matrix formulation for seedling growth was screened out. Results
showed significant differences (P<<0.05) between indicators of different substrates. Of the sixteen kinds of
forestry waste formulation substrates, bulk density was 0.1-0.8 g-cm™, total porosity was 35.87%-63.35%, and
capillary porosity was 24.78%-53.05%; pH was 5.29-7.43. Compared to the control, available N, available P,
available K, EC, and aeration porosity were higher or significantly higher (P<<0.05); bulk density was signifi-
cantly lower (P<0.05). Differences among the indexes included Ty, Ty, and Ty, For height growth and incre-
ment of soil diameter in the formulation matrix, main root length, the number of lateral roots per plant, the leaf
area per plant, leaf stem and leal dry weight, root dry weight, seedling quality index, and total chlorophyll were
significantly higher (P<C0.05) than the control group. The comprehensive evaluation results showed that the
comprehensive evaluation indexes of Ty, Ty and Ty, are 0.42, 0.42, and 0.56 were significantly (P <<0.05)
higher than those of the control group (0.22). Thus, to reduce the use of peat, T\, and T, were recommended
as the best seedling substrates for T. grandis. [Ch, 1 fig. 7 tab. 35 ref.]
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Table 1 Treatments of matrix formula
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Table 2 Physical property of different treatments

] ]

o Pl (grem™)  BALBRE/%  BAALER/%  FORALBY% || L poen/(grem™)  BALBUE/%  EAALER/%  FEKALER%
=2 =2

T, 0.80+0.07 a  41.34+0.66 { 8.02+0.05 d 33.32+0.63 f Ty 0.26+£0.07 f  63.35£1.20 a 21.74+0.44 a 41.61x1.36 ¢
T, 0.81+0.03 a  52.53+033 e  10.52+0.23 ¢ 42.01+0.53 e T 0.21£0.04 f  44.66+2.86 f 10.84+0.44 ¢ 33.83+£2.62 f
Ty 0.59+0.06 b 61.38+3.31 ab ~ 8.35+0.08 d 53.03+3.35 a Ty 0.39+0.10 e 40.34+3.86 f 15.56+2.25 b 24.78+1.61 g

T, 0.56+0.06 be

56.02+2.92 cde

12.34+0.23 ¢ 43.68+3.09 de

58.82+4.58 be

6.62+3.07 de 52.20+7.62 ab

Ty, 0.26+0.08 f

Ts 0.52+0.06 be  60.25+2.05 abec ~ 7.71x1.77 de 52.55+0.48 a Ti3 0.49+0.10 bed 38.85+2.33 fg 2.00£0.2 f 36.86+2.53 f

Te 0.48+0.03 bed 59.54+0.95 abe 15.55+1.78 b 43.99+£2.73 de || Tiy 0.45+0.07 ¢d  35.87+2.30 g  3.57+0.68 f 32.30+1.62 f
T; 0.50+0.06 bed 53.27+0.70 de  6.29+0.04 de 46.98+0.66 cd || Tis 0.46+0.07 cd  53.15+0.83 de = 5.55+0.33 ¢ 47.60+0.94 bed
Ts 0.47+0.05 bed 57.22+2.36 bed  6.36+0.25 de 50.86+2.56 abe || Tis 0.56+0.08 be  52.26+0.58 e  10.49+0.24 ¢ 41.78+0.68 e
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Table 3 Chemical property of different treatments

ETke] pH fi o/(S+m™) w s/ (Mg kg™ w gup/ (mgokg™)  w wyw/(mg-kg™)  w 4um/(g-kg™) e/ A (C/N)
T, 7.08 £ 0.06 cd 0.004 = 0.002 g 94.50 + 0.00 j 36.53 £ 0.37 d 50.62 + 3.83 726+ 145 60.14 + 3.84 ¢h
T, 7.05 + 0.02 cde 0.006 + 0.000 ef 117.83 +41.021ij 2696 + 0.59 e 49.50 £ 146 j 545 +£0.08f 3572+ 1.03jj
T; 7.02 +0.08 de 0.007 + 0.001 def 120.75 + 1.75 hi ~ 34.93 + 1.04 d 84.61 +2.53 ¢ 7.02£028f 5393 +213h
T, 7.12+0.05bc 0.011 £0.001 ¢  112.00 + 3.50 ij 41.80 £ 2.08 bed 119.08 +3.14e 12.68 + 1.85e  68.46 + 5.02 fg
Ts 7.00 £ 0.05e 0.013 +0.001 ab 309.75 + 1.75 d 46.55 + 2.37 be 94.03 £ 1.11 f  29.97 + 2.16 bed 86.75 + 1.04 cd
Te 6.85+0.02f 0.013 = 0.000 abec 297.50 + 7.00 de ~ 32.70 £ 2.79 de 11812 + 048 ¢ 3358 +1.69b  78.71 + 3.58 de
T, 6.82+0.03f 0.013+0.001 abc 280.00 + 10.50 ef 34.53 + 1.48 d 12323 £+ 571 e  32.16 £ 6.08 be 8891 + 8.54 ¢
Ty 6.72+0.07¢ 0.014+0002a 266.00 +7.00 f 75.78 £ 535 a 136.31 + 1.73d  31.09 £ 3.15 be  89.10 + 3.02 ¢
Ty 546 +0.07) 0.005 = 0.001 fg  490.00 + 7.00 ¢ 12.02 + 0.67 ef 81.50 + 263 h  29.26 + 0.63 bed 38.56 + 2.32 i
Ty 529 +0.07k 0.008 +0.001 d 542.50 + 7.00 b 19.54 + 0.63 ef 63.87 +3.531 2567 +056d 28.05+2.17]
Ty, 573+£0.071 0.005+0.001 fg 54577 £+23.01 b 72.67 £3.01 a 15626 + 226 ¢ 40.82+194a 3276 +0.89ij
T, 551+£0.03) 0.007 +£0.001 de 652.75 +19.25a 2572 +0.37f 9259 £ 6.64 f 3258 £3.94 be 27.02+ 1.04 ]
Ti 636+0.01h 0.012+0.001 be 147.00 = 7.00 g 4217 £ 423 be 22759+ 120a 4380+394a 176.06+8.75a
Ty 639+0.02h 0.013 +0.001 abc 144.67 + 10.69 gh 51.52 + 1.41 b 22775 +2.87a 4351 +211a 168.83+1330a
Tis 7.16 £0.04b 0.015+0.001a 14350 +10.50 gh 8.63 +1.16 ¢ 19312 £ 6.32b 2754 £ 372 cd 121.08 +495b
T 743 £0.05a 0.014+0.001a 126.00 + 6.06 ghi 337+ 044 h 19743 £ 1.54b 1299+ 1.85e  70.88 £ 2.57 ef
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Figure 1 Height and stem diamete increment of Tectona grandis seedlings under different substrate cultivation
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Table 4  Effects on morphological index of seedling of Tectona grandis in different treatments

£k FRBR 1 BV em? BRI R B R FARK/em AR B/ 5% [SEES
T, 574 £072 g 7.33 £ 1.53 abe 12.67 £2.52 f 433 £252¢ 340 + 0.31 ab
T, 10.77 £ 091 fg 6.67 + 1.15 be 21.00 + 3.61 bede 16.33 + 4.73 def 2.95 + 0.03 ab
T, 8.86 + 0.79 fg 6.33 +2.89 ¢ 16.33 + 2.08 ef 12.00 + 4.36 ef 3.37 + 0.25 ab
T, 17.73 + 2.80 def 8.67 + 1.15 abc 20.33 + 4.16 bedef  15.00 + 9.64 def 2.96 + 0.22 ab
Ts 2935 £4.01d 8.67 + 1.15 abc 14.67 + 2.52 ef 16.00 + 6.08 def 3.14 + 0.89 ab
Ts 2598 +£3.90 d 9.67 + 3.21 ab 15.67 + 2.52 ef 18.67 + 9.61 cde 2.95 + 0.38 ab
T, 18.99 + 1.19 de 8.33 + 0.58 abc 22.00 + 3.00 bede 14.00 + 4.00 def 2.84 + 0.63 ab
Ty 24.08 +2.25 d 9.00 + 1.00 abe 26.50 + 6.50 be 22.00 + 5.57 cde 2.65+0.18 b
Ty 4491 £ 4.12 ¢ 1033 + 1.53 a 26.67 + 5.51 be 29.33 +4.73 be 3.23 £ 0.39 ab
Ty 65.59 + 23.03 b 8.67 + 1.53 abce 25.13 + 8.02 bed 29.00 + 13.08 be 2.94 + 0.13 ab
Ty 63.61 +822h 10.33 + 2.08 a 2733+ 153 b 38.67 +2.52 b 3.69 +0.10 a
T 12495 £ 7.62 a 10.00 + 2.00 a 4047 £ 4.62 a 77.67 £ 10.26 a 3.07 £ 0.78 ab
T 19.09 + 6.00d e 9.33 £ 1.15 abe 19.20 + 5.37 cdef 24.67 + 0.58 cde 2.81 £ 0.49 ab
Ti 17.12 £ 0.49 def 9.33 + 1.15 abe 2043 + 4.14b cdef  26.00 = 7.81 cd 263 £0.75b
Tis 21.88 + 3.61 de 7.67 £ 0.5 abe 21.03 + 1.45 bede 16.00 + 1.00 def 3.39 £ 0.11 ab
Tis 2518 £347d 9.33 £ 1.53 abe 17.27 £ 0.74 def 22.33 +£2.52 cde 273 £0.39b

BLHT . AN BERIRTE 0.05 K1 |28 5 W 3
x5 ANEETE R X R &4 2 50 K m R A 20
Table 5  Effects on biomass and seedling quality of seedling of Tectona grandis in different treatments

%5 HARRZEM T T g BARRIR T BTt /g BAY /g & L I NTIEE
T, 4.17 £ 0.04 d 420 + 0.09 e 836+ 0.13 e 1.01 £ 0.02 b 228 £0.20d
T, 434 £0.08 d 422 +0.04 ¢ 856 +0.11 e 0.97 £ 0.01 b 252+0.17d
T, 421 £0.06 d 4.13 £ 0.06 e 834+ 001 e 0.98 £ 0.03 b 247 £0.36 d
T, 471 £0.04d 4.52 £ 0.38 de 9.23 £ 0.38 de 0.91 £ 0.01 be 2.88 + 0.09 cd
Ts 515+0.10d 4.54 £ 041 de 9.69 + 0.48 de 0.91 £ 0.04 be 2.86 + 0.75 cd
Ts 5.49 £ 0.07 cd 4.57 £ 0.33 de 10.06 + 0.35 de 0.90 + 0.05 be 2.99 + 0.57 bed
T, 475 £0.11d 4.64 £ 0.17 de 9.39 + 0.26 de 0.98 + 0.03 b 3.00 £ 0.63 bed
Tg 481 £0.36d 4.52 £ 0.11 de 9.33 + 0.46 de 0.95 £ 0.05 b 3.10 £ 0.32 bed
Ty 7.23 £ 0.90 bed 6.17 + 0.89 be 13.40 + 1.72 be 0.85 + 0.06 be 431 +£0.57 b

T 9.36 £ 0.26 b 6.83 £ 1.87 b 16.19 £ 1.72 b 0.64 £ 0.14 d 3.98 + 1.20 be
Ty 8.36 + 2.47 be 6.04 + 1.14 bed 14.40 + 3.60 b 0.74 £ 0.07 cd 3.31 £ 1.26 bed
T, 18.51 £ 6.14 a 2359 + 454 a 42.10 £ 423 a 1.34 £ 0.37 a 5.61 £ 0.62 a

T 5.09 +£0.32d 4.87 £ 0.55 cde 9.96 + 0.85 de 0.95 + 0.06 b 3.20 + 0.74 bed
T 512 +048d 5.05 + 0.41 cde 10.16 + 0.89 de 0.99 +0.02 b 3.47 + 0.84 bed
Tis 497 + 048 d 5.07 £ 0.11 ede 10.04 + 0.54 de 1.02 + 0.09 b 3.12 + 0.75 bed
T 4.84 £ 049 d 4.80 + 0.32 cde 9.64 + 0.77 de 0.99 + 0.06 b 3.15 + 0.58 bed

BT SR P RE R 1 0.05 K- b 28 5 8 3%
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MR G EVE ISR BED . W3R 6 AT UL Ty A Ty FC J7 B 5T 14 45 3R o et 4 Bdme i, 38 o T LA Sy B
i, FErp RO O BERE (To~T) R LLIK i K A% B2 by Bt (Ts~T) i 1E 75 % o ) 45 08 BRAL AL T /] — 7K F
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Table 6  Effects on physiological index of seedling of Tectona grandis in different treatments

% W sz LS 3 W e/ W e/ || W gnisg/ LIS N W e/ W ot/
£l (mg-g™) a/b (mg-g™) (mg-g™) 7 (mg-g™) a/b (mg-g™) (mg-g™)
T, 0.37 + 0.02 bede 0.10 £ 0.02 a 0.34 £ 0.04 b 3.00 £ 0.93 ¢ Ty 0.50 £ 0.08 ab  0.06 £ 0.01 b 0.26 + 0.03 ab 4.32 + 1.22 abc
T, 0.35 £ 0.04 cde 0.11 = 0.01 a 0.27 = 0.05 ab 3.79 £ 0.20 be || Tjy 0.49 + 0.12 abed 0.08 £ 0.02 b 0.32 £ 0.12 b 3.99 + 1.23 abe
T; 0.34 £ 0.04 cde 0.11 £0.01 a 033 +0.02b 4.51 £ 0.46 abc || T,; 0.54 + 0.18 a 0.08 +£0.02b 0.25 = 0.06 ab 4.05 + 0.37 abe
T, 0.49 + 0.11 abe 0.08 + 0.04 b 0.32 + 0.07 ab 3.61 £ 0.17 be || T, 0.53 = 0.11 a 0.07 £0.02b 0.51 £0.04 a 3.61 + 1.23 be
Ts 0.37 = 0.07 bede 0.08 = 0.04 b 0.24 + 0.02 ab 4.53 £ 1.07 ab || T3 0.27 £ 0.02 de 0.11 £ 0.01 a 0.29 = 0.03 ab 4.09 + 0.37 abe
Ts 0.35 £ 0.05de 0.10 £ 0.02a 021 £0.03 ¢ 3.87 +0.32 abc || Ty 0.30 £ 0.01 de  0.10 £ 0.02a 0.32+0.03b 3.79 + 0.27 be
T; 0.36 = 0.02 bede 0.10 = 0.00 a 0.29 + 0.06 ab 3.22 + 0.33 be || Tis 0.23 £ 0.01 de  0.10 £ 0.02 a 0.34 = 0.10 b 4.39 + 0.50 abc
Ts 0.37 = 0.08 bede 0.09 = 0.02 b 0.31 = 0.03 ab 4.23 + 0.63 abe || T 0.28 £ 0.02 de  0.10 £ 0.01 a 0.31 = 0.06 ab 5.29 = 1.16 a
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PG RAREL . BRRRZEM TR . AR T RUR . BUEWR. RUE . BTSRRI R ab, AL
B TR 0 SRR BB M, AT ST . SOREBII(R T): T FLJr LB & A RCR i
f, e, 70685 Ty Ml Ty FlBCeRIRZ, ¥ 042, Hpx 4 T Wi 550 Rk, HE
ORI 2E, MR To A Tie b, HoAtMROY % 579 0 OB 26 T 7 R RO — i, PG, mT AR 2F 4y 5
ek BRYIE 5 2 ST DA A AR Al 8 R Y e SR ST E T

3 #ib

U W] DUBK B 579 S kel 1) TE T 38k Jo R 3R 0 3203 B A O A R 7 v 2 o, AP L o[V OR £F
gE)V (FaR )V (B Ba )V (I A)=5:3:1:1 ], Tu[VOREFZE):V () V (AR ) =4:3:3 ], TulVOKREZE):V
(FE )V (RIS )=3:4:3 JIC 75 & it dpe f o 3K 3 Rl C 75 2 S 149 5 AT M) T A A 18 B AR PR AR, S i i o
B, Siak, HAEE/A, EFEE S MG Ty BA K& WA . B0 maUm, 5 &E 4818,
AMTRAMERMEE . To BA RO S . 8l ALBEE MR K SUBEE , A T3 5O A ) [ 15




B3SEH 6 SCARIR A - MLl B2 5 90 8 J5 e R P B o Al A 2B I B 52 1035

R7 FAREFMHEAHERZEESITN

Table 7 Comprehensive evaluation on growth and development of Tectona grandis in different substrates

4 e/ AR/ BT IR AR RS W wass/  WER wagen/ 0 wwnman/ i Ly %ﬁ
Wit/ TR TR . AV A
5 em  cm Klem /% o iR (mg-kg?) a/b (g-kg?)  (pg-Lh B .
g Hi/g /g cm’ R4
T, 001 0.02 0.00 0.00 0.01 0.08 0.03 040 0.62 0.33 0.77 3.6 0.24 0.01 048 0.22
T, 006 0.08 0.01 0.01 001 031 0.16 037 041 0.28 0.83 1.6 0.42 0.05 041 0.24
T, 0.03 0.06 000 0.00 0.00 0.18 0.11 038 0.6l 0.26 0.87 35 0.58 0.03 0.37 0.26
T, 0.13 0.12 0.02 0.03 0.02 0.29 0.15 033 041 0.59 0.38 32 0.38 0.10 0.63 0.26
Ts 0.14 0.17 0.03 0.05 0.02 0.13 0.16 033 0.50 0.32 0.46 1.0 0.58 0.19 0.63 0.25
Ts 0.14 022 0.04 0.07 0.02 0.16 0.19 031 040 0.28 0.78 0.0 0.43 0.16 0.74 0.26
T, 0.12 0.17 0.03 0.03 0.02 034 0.14 038 035 0.31 0.68 23 0.29 0.11 059 0.25
Ty 0.09 0.16 002 0.03 0.02 047 023 035 026 0.33 0.59 2.8 0.51 0.15 0.67 0.28
Ty, 036 038 0.11 0.15 0.09 047 031 028 0.55 0.61 0.09 1.4 0.53 0.31 0.81 0.35
T, 046 053 0.18 025 0.11 043 031 0.11 040 0.59 0.45 8.6 0.46 047 063 042
T, 0.63 046 0.14 021 0.08 049 042 0.19 0.82 0.70 0.36 1.3 0.47 046 0.81 042
T, 0.83 082 0.75 070 0.79 086 0.87 0.67 0.46 0.68 0.35 32 0.38 0.94 0.78 0.68
Ts 0.11 0.14 0.04 005 003 026 026 036 0.34 0.12 0.81 24 0.48 0.11 0.70 0.27
T, 0.11 0.14 0.04 0.05 0.04 030 028 039 0.25 0.18 0.64 33 0.42 0.09 0.70 0.26
Ts 0.11 0.15 0.04 0.04 004 031 0.16 042 0.62 0.02 0.82 3.8 0.55 0.13 052 0.29
Te 0.08 0.14 0.03 0.03 003 021 023 039 0.30 0.14 0.77 2.8 0.75 0.20 1.04 0.31
RE I FIORIK RE ) o
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