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Physical and chemical properties of several kinds of agriculture and
forestry waste composite matrix and their effect on container

seedling of Phoebe chekiangensis

WANG Xuyan, LIN Xiazhen, LI Lin, RUAN Ying, XING Xiaoming
(School of Landscape Architecture, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: Litter, drug waste, sawdust, pecan shells, and corn straw were mixed with perlite and vermiculite to
form 10 mixed matrixes of different proportions. The physical and chemical properties of the different mixed
matrixes were analyzed by comparison with the commonly used container seedling matrix (peat:vermiculite:per-
lite = 3:1:1, the control). Results showed treatments 2, 3, 4, 5 and 7 are more optimal. The more optimal
matrix mixes were then used to determine growth indexes and physiological characteristics of three-year old
Phoebe chekiangensis seedlings. Results showed height, basal diameter, branch number, shoot fresh and dry
weights, root fresh and dry weights, soluble sugar content, and soluble protein content of seedlings of the
treatment 3 (litter : corn : straw : vermiculite : perlite=3 : 3 : 2 : 2)) were better than the control matrix. The
height-diameter ratio, root-shoot ratio, root activity, and chlorophyll content of the treatment 3 were not sig-
nificantly different from the control matrix (P>0.05). Price of trearment 3 is 89 yuan+-m™ which could save
about 150.00 yuan-m™ by comparison with the control. Thus, the control matrix with peat primarily can be re-
placed by the treatment 3 on planting in Ph. chekiangensis. It is of great significance to realize factory produc-

tion of the Ph. chekiangensis container seedling. [Ch, 7 tab. 12 ref.]
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Table 1 Treatments of matrix formula

4k A7 it Earpicy IEHER TS TORRGAT B A A7 BIRA e Ix
1 3 3 0 0 0 2 2 0
2 3 0 3 0 0 2 2 0
3 3 0 0 3 0 2 2 0
4 3 0 0 0 3 2 2 0
5 0 3 0 0 0 2 2 0
6 0 3 3 3 0 2 2 0
7 0 3 0 0 3 2 2 0
8 0 0 3 3 0 2 2 0
9 0 0 0 0 3 2 2 0
10 0 0 3 3 3 2 2 0

RO 0 0 0 0 0 2 2 6

YLl JETRC T 4 N AR

FHGEAR =28 3 DU e (TTC) Yo 75 00 8 AR R 06 5 FAJE /K Qs 5 b4 28 o o 40 40 FH O HE 2
I S ATV PR BB T SO W G-250 B8 vk S T VAR AR R R S, A 3R
1.5 H#ELIE

FH Excel F1 SPSS #4147 545 43 A &b i1

2 HR5p4

21 SEERMELSHE

210 A AR EAEE  ERFEE A IETRE W FAR RS AR E , BME 2 TR A0
14 7% E AR LA BR OO HL 5 % BRAETE 18 3% 22 5 (P<<0.05), {HAR/NT 0.195 g-cm™, AEl & BEAH L 5T (75 8
7 0.1~0.8 grem™) T BR BT AR ) FL B B R 54%~96%, 10 Ff B T e Jr Bovt BE AR AE S [
P, BRACIE 6 W1 /N T X BE H 5 % BAEAE 1B 3% 25 7 (P<<0.05)41, Hp& 4134 T [ — 7K F H 5 X% B
WERES BB E AR RO, R 2 el S AbBE L BT R AR T X, S
WA E 225, A07H O ML B 10 B o) FR A AL/, SRR EEES, HAaNr 2,
AhPE 3, AP 4, ARFES, AP 6, AbFET FIALHE 8 XM EM S, Hoha 2, 4¥E3, ¥ 7
FIALFE 8 Kb TF [l — Ko F5 7K FLBE B A /I S 35 o /i P o 5 1) T B R e, e R K LB Y He e, Ab B 1
FALTE 6 HXT B/, 5 X5 BUAATE I 3 22 5 (P<<0.05), AbFE2, 4b3f 3, 434, 4b3ES, 4b¥E7, Abap
8, AbFE 9 AL 10 5 xf MTC B F 22 5, FRKALBRM K/N Ty . AL FE 9> b3 4> fb ¥ 2> 4b BR
10> %F B> A 5> b3 7> /b B 8> 4b B 3> 40 BH 1> 40 F 6, Hrp4bBE 10, AbFE 4 FALBE 2 5%} B 4k
F i) — Ko FRAR L Tt T B A B R/NALB L, N 2 Hh Rl A e AR B 1 R/NFL B B B AR X
R, R TE B 25 % (P<<0.05), AbFE2, 4bFR 4, AbFES, AbFEE 9 FIALFE 10 S/hFXi AR, SXELE
R EZSF(P<0.05), 43 3, AbFE 6, AbFET FALFE 8 SXFHTC B FM 25, Hp P 3, 48 7
Ab PR 8 5 5%t BE AL [F]— K F- o

212 A eAmeAFEMwR RS E R A, A3 1 B A0 FE 10 9 pH {2 7E FARR K5 5L
(pH{E R 6.0~7.5) [y [, Hrpabsl 3, AbFE 6, AL 8 FibPE 10 & FX 8, HE5XEAHEREER
(P<0.01), 4bF 1, AbFE2, ZbPE4, A5, KCFE 7 FIALER 9 S5XF MR JC B & PE2 5. 764540 B L FR T
Ty A rh, AbFE 9 11 A L E O RN B AR B 25 S (P<<0.01), AbEE 4 5 BAL KO, A
25 Ak SR 28R I S K T R EL 5 ) B AR B 22 S (P<<0.01) . 54 B A 2580l I 1 43 55038 v 1 %k B
H5 X IEAAAE B3 25 5% (P<<0.01) . AR e rh, 4B 7 /NF o BEH 5 % BA7 78 35 25 5 (P<<0.01),
LB 1 RIALEE 4 X RO B E M 2E S, RS AL B T 0 R A AR R 22 R (P<<0.01), PHE F3cik
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Table 2 Physical properties of different treatments
JUSE A/ (grem™) MALBL % AL B % Rk ALER/ % RANALER
1 0.182 +0.01 b 74.57 £ 0.00 ab 26.80 + 0.02 d 47.76 + 0.02 ab 0.564 + 0.064 ¢
2 0.195 = 0.00 b 73.14 + 0.01 ab 12.30 + 0.02 abe 60.84 + 0.00 cd 0.202 £ 0.029 a
3 0.179 + 0.00 b 67.10 + 0.05 ab 13.59 + 0.00 abe 53.49 + 0.05 abe 0.256 + 0.017 ab
4 0.181 + 0.00 b 71.88 £ 0.01 ab 7.43 + 0.02 ab 64.45 + 0.01 ed 0.116 + 0.033 a
5 0.195 £ 0.01 b 65.02 + 0.00 ab 7.90 + 0.00 ab 57.12 + 0.00 bed 0.138 + 0.001 a
6 0.194 + 0.00 b 63.74 + 0.01 a 18.96 + 0.00 cd 4478 + 0.01 a 0.424 £ 0.019 be
7 0.177 £ 0.01 b 69.37 + 0.01 ab 14.15 + 0.04 abe 55.22 + 0.03 abed 0.261 + 0.086 ab
8 0.180 + 0.01 b 64.80 + 0.01 ab 10.88 + 0.02 abc 53.92 + 0.03 abe 0.204 + 0.048 ab
9 0.185 + 0.00 b 71.75 £ 0.03 ab 4.63 £ 0.0l a 67.12 £ 0.02 d 0.069 + 0.009 a
10 0.193 + 0.00 b 64.87 = 0.00 ab 481 £0.02 a 60.06 + 0.00 cd 0.080 + 0.027 a
papiist 0.133 £ 0.00 a 75.12 £ 0.01 b 15.11 + 0.00 be 60.02 + 0.00 cd 0.252 + 0.000 ab

YT AR /NG By a=0.05 AP 22 5 83

i (CEC) W3 i AR A7 757 4> FMARMEHUOIR 0 I RE S, Sl R IE 00T, LB $h 338 & #F 10~100 emol -
ke WEGET . N3 HEH, A0H 1 FLLEE 10 DL BRI 7E Be i B, HESNF . b 8> 4b i
10> Zh 31 3> A3 6> 4 Hf 2> Kb HfE 5> X B8 > A0 PR 9> AbFE 1> 40 FE 7> 41 4, B HLFRE L E R T
FEZORIE, AP 8 SR EM AT, M4, L7, LhE 2, L9, LS FIALEE 10 H5
Fxif, HS5xAAEREZES (P<0.01), 4b¥ 3, ZF 1 A 6 /N FXiiR, F 5% A7 % 2
5 (P<<0.01). HL 5 (EC)fH R e 73 al i vEEh Ak B, 45 A0 R EC (H 34 50 A7 A i 35 25 5 (P<
0.01), 4b¥f 8 FIkb¥E 10 /9 EC fHfw s, P& TXIMR, 4hF 3, 4h¥o, A5, 482, P9, A
FRL, AbPRT7 FIALEE 4 59 ECAEAR T XA

YIBEVE R 6, AbEE 2, KbPE 3, AbFE 4, AbEES, AbEE T RIALEE 8 £ IS ARAR LAY o fh2E bR
1, Ab¥E 8 FHALH 10 (9 EC fHfw s , ALFE 7 M AR, JERS A & s bRl R R 47 . 255
25 Kb P T A BRAR M T, P R B L b ) B e R AT L A 5 W AR i DA FE, ok AbdE 2, Ab3E 3,
AbBE 4, ARFRS FIALEE 7 YRC I A O AR R VAR ) i B B
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Table 3 Chemical properties of different treatments

e ol 15 )% EC {8/ A LT/ it AL/ R R FA 4 38 4 it/
(ms+cm™) (g-kg™ (mg-kg™) (mg-kg™) (mg-kg™) (cmol -kg™)
1 654 +£009abe 1.71 £0.00c 2878 +155b 27655 +0.65fg 116.15+0.75d 141.15+ 1.15b 1528 + 0.29 ab
2 6.66 030 abe 243 +£0.00d 406.7 +0.40 g 180.75 + 745 ¢ 12345+ 1.05d 571.15+ 1.15e  18.67 + 0.43 bede
3 7.08+008bc 3.15+x0.04e 2987 +140c 319.15+045h 18590+ 140e 55420+420e 19.96 + 0.72 de
4 638+0.03ab 1.13+£0.00a 4844 +1.05i 132.70 + 1.80 b 93.60 + 0.70 ¢ 13225 +225b 1422 +034 a
5 6.65+0.10abc 2.63 +£0.03d 3843 +035f 263.65+585ef 117.75+0.55d 52220+220d 17.05 = 0.83 abed
6 682+002bc 3.05+00le 189.1 £0.10a 28745+255¢g 18285+335e 46895+ 1.05¢ 19.84 +0.50 cde
7 640+0.05ab 134+000b 447.6+035h 179.15 £ 2.05 ¢ 71.80 £ 0.20 b 70.50 £ 0.50 a  15.00 + 0.30 ab
8 723+0.07d 444 £0.07 g 3068 £2.10d 247.55 +£2.75de 19040 +280e 825.00 +£5.00g 2731 +£0.58f
9  6.50 £0.06 abe 1.78 £ 0.04 ¢ 4048 £0.25 ¢ 85.6 + 0.90 a 94.10 £ 0.60 ¢ 554.00 + 400 e  16.13 + 0.59 abc
10 683 +0.07bec 521 +0.02h 3706 +155e 22565+235d 18770 +130e 699.05+095f 2223 +046e
XTHE 6.01 £ 0.10 a 380+001f 3073 «1.15d 13285+0.65b 68.55 £ 0.55 a 148.65 + 0.65b  16.67 + 0.44 abed

BT bRA NG TRl a=0.01 K25 5 5



678 I N S N NS S O 2013 47 10 H 20 H

22 ARERMIGIMARHERKNEIN

22,1 REVARA WA S B G ESHBAFGHm LB FEC N R BB R AR BRI R
M7 R A B R BB A K S I AR K 2 R R OC R o NER 4 R, G A S R
PO J7 RGO R A4S L WL A AR R . AR AR ARG S M R . fE R R T T, AR 3 3
JHCE B B LA B e (116,17 em), ZEFE 2 FIALFE S AR 500 BAd T IR —/K~F, AR 7 i e (i fie /) (95.83
cm), ALBR2, GLER 3 FALEE 7 SRR MR MG S TSR, AL PR 4 FOARFE S EORBRAR TR IR . BR 7 S EIR
OBBUR TR AN, AbFE 2, ARPE 3, AL 4 FIALPES BIRDERZ T, REZHONAEE 3115 D).

x4 ARAERMIIHFRELSERNZ0

Table 4  Effects of different matrix on morphological indices of Ph. chekiangensis container seedlings

Ak 7 T 5 /em 4% /mm [SEEA IR
2 109.67 + 2.52 ab 12.15 £ 0.56 a 90.51 £ 3.10 a 9.0 = 1.00 a
3 116.17 + 3.05 b 13.02 £ 0.08 a 89.22 + 1.82 a 11.5 £ 0.50 a
4 97.83 + 0.60 a 11.09 £ 0.78 a 89.10 £ 6.28 a 10.0 £ 2.00 a
5 103.33 + 4.76 ab 11.17 £ 0.34 a 9246 + 2.80 a 9.5+ 150a
7 95.83 £2.20 a 11.76 £ 042 a 81.82 £445a 6.5 +£0.50 a
papilss 109.83 + 5.55 ab 11.43 £ 0.26 a 96.27 £ 6.34 a 8.5+0.50 a

B AR /NG F R a=0.05 KOF 25 5 i

222 FRREAREWLKATHEZGED TR RS ATF . A4 PR B W LA L E
L AR RO LGS R B G R S, A BE3 Y b S SRR T R (115.86 g, 92.34 ¢)
BReR o ACRE 3 FIAR B A M0 GE IR S R B ORI B, AR 2 RIAR BE S /N R, AR BE T o
(42.38 g, 28.40 g). ML LU HE S MAR P 4 AR JOR B0 LA B BRI 25 A X 3t b 38 5 3R B AR Y R2 I, MK
HORE T AL B 4 FALBE S RMGE LE R T XS B, ARPE 2, AR BE 3 FUALFE 7 W/ TR B

x5 ARAERMHIMAREENENM

Table 5 Effects of different matrix on biomass of Ph. chekiangensis container seedlings

b 3 o b i /g b TR g AR f 5 i /g AR T B fit /g Wt
2 10533 +5.63 a 80.16 + 8.08 a 61.13 + 091 a 4290 + 4.44 a 0.585 +0.115 a
3 115.86 + 0.24 a 9234 £220 a 69.41 +2.04 a 49.0 £ 2.80 a 0.600 = 0.020 a
4 98.76 + 1.78 a 7539129 a 87.04 +3.02 a 61.49 + 2.57 a 0.855 £ 0.155 a
5 8380+ 1.12 a 6322 + 1.14 a 63.87 +4.18 a 41.68 £ 6.00 a 0.770 £ 0.050 a
7 70.14 + 0.56 a 5291 +0.27 a 4238 £ 097 a 28.40 + 0.31 a 0.605 = 0.015 a
X iR 9437 + 1.34 a 78.14 £ 0.99 a 67.58 + 1.08 a 4291 +4.01 z 0.715 £ 0.015 a

VL BrA /NG TR a=0.05 KF 225 B .

223 RERREA SIS B ATLIGIRG Hon RGP i R R
HI 6 PP LA e AL S IR G T8 77 A BTV AR AR HR AR T 8 AR LS e IR A B 2 5 (P<
0.05), AbER2, ALFH3 FNALEL 7 SXFMTCR EVEZESR, AT 4 IR TG ) f b H A5 0k BT AR G 22
5 (P<<0.05). MERR PSP E G ERTE DA, 2 AR KO R B br . ik 6 2K
JE T ALHR T AR R T RO R (4.455 mgeg™), WE TR, AbHE 3 GRRC R S, Ab
B2 RAEHL S NT X IS A AE B 5 2257 (P<<0.05), 4b# 4 f/h (2.815 mgeg™), HXHZERH D
o R, BT AT A A T R 1 R R S B0 S W R B T AR AR, A5 A B 5
A BT R DS PR O B 225, i R EVINHRSINY Dy AR HH 2> KRB 7> Ab B 3> Ak 3 4> X
B> AR PS5 BRALHE 3 ATy Pk B 1 R R R 0 IR OE W P 2 S A, AR A b B B ) R AR R
FBR /N T X IR, /N b B 5 (1.365 mg-g7)
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Table 6 Effects of different matrixon physiological indices of Ph. chekiangensis container seedlings

b B WA 1/ (mg-g'-h™) ME R/ (mg-g™) TR (g-kg™) AR A/ (mgrg™)
2 2.405 £ 0.105 b 3.530 + 0.000 b 4725+ 155 a 2.065 + 0.375 a
3 2.380 + 0.060 b 3.865 + 0.045 ¢ 44.80 £ 0.90 a 5.945 + 0.005 b
4 1.860 + 0.040 a 2.815 +0.025 a 43.20 £ 3.00 a 1.705 = 0.005 a
5 3295 +0.035 ¢ 3.485 + 0.005 b 41.50 £ 2.50 a 1.365 + 0.555 a
7 2.690 = 0.110 b 4455 £0.045 d 45.15 £ 0.65 a 1.795 + 0.085 a
POPIES 2.410 = 0.060 b 3.875 £ 0.005 ¢ 41.60 = 0.40 a 5.375 £ 0.005 b

B bR /NG TR a=0.05 K7 28 5 3
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