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Analysis of Physicochemical Properties of Pinus sylvestris Bark Matrix
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Abstract
ied physicochemical properties of 12 kinds of seedling substrate which mixed the mixture consists of bark of different particle size with soil in
the proportions of 1:3, 1:1 and 3:1.The results showed that with the increase of bark addition ratio, the bulk density of substrate decreased,

(1.Hulun Buir Forestry Research Institution, Hulun Buir, Inner Mongolia 021008 ;

In order to explore the changes of physicochemical properties of Pinus sylvestris bark which was used as seedling substrate, we stud-

the total porosity, aeration porosity and gas-water ratio increased,the pH became acidic, the EC increased, the contents of organic carbon, to-
tal-nitrogen, alkali-hydrolyzed nitrogen and available-potassium increased gradually,but the total-phosphorus, available-phosphorus and total-
potassium showed no obvious change rule.The more bark content with <0.6 mm particle size ,the more nutrient content.The more bark content
with >2.5-5.0 mm particle size,the greater aeration porosity.Therefore ,the difference of physicochemical properties of the substrate can be a-
chieved by adjusting the particle size and proportion of the bark.By analyzing the physicochemical properties of seedling substrate ,we can pro-

vide a theory basis for using Pinus sylvestris bark as seedling substrate in the future .
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Table 1 Mixture consists of Pinus sylvestris bark of different particle

size (mass ratio)

Z%1 Series <0.6 mm >0.6~2.5 mm >2.5~5.0 mm
T1 1 1 1
T2 2 1 1
T3 1 2 1
T4 1 1 2
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Table 2 Mixture consists of different series and pastoral soil ( volume

ratio)
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Table 3 Comparison of physical properties in different substrates

e Z 5 (ax SALBUE BALBE SIRALBE UK
Substrate S/e\ries Bulk density Total porosity Aeration Water-holding Gas-water
No. g/cm’ % porosity // % porosity // % ratio

1 T1 0.95 ¢C 53.85 B 5.82 deA 48.03 dC 0.12 cA
2 T1 0.81 eA 55.77 dC 6.62 dB 49.15 ¢B 0.13 ¢B
3 Tl 0.45 hA 60.68 aA 14.66 aA 46.02 eA 0.32 aA
4 T2 0.91 dD 55.97 dA 491 eA 51.06 bA 0.10 cA
5 T2 0.73 {B 59.48 bA 5.87 deB 53.61 aA 0.11 ¢B
6 T2 0.45 hA 59.15 bB 13.17 bB 45.98 eA 0.29 aA
7 T3 1.03 aA 51.99 {C 2.59 {B 49.40 ¢B 0.05 dB
8 T3 0.82 eA 55.66 dC 5.99 deB 49.67 ¢B 0.12 ¢B
9 T3 0.44 hiA 57.18 cC 13.42 abAB 43.76 {C 0.31 aA
10 T4 1.00 bB 51.72 fC 1.89 {B 49.83 ¢B 0.04 dB
11 T4 0.69 ¢C 56.68 cB 9.31 cA 47.37 dC 0.20 bA
12 T4 0.42 iB 58.91 bB 14.23 abAB 44.68 {B 0.32 aA

IE /NS FHREARRIZOR 12 fEfie s B3, RS PR RIFOR R — R TL T2 T3 T4 2R EF

Note : Different lowercase letters indicated significant difference in 12 substrates , different capital letters indicated significant difference in series T1,T2,T3,T4
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Table 4 Comparison of chemical properties in different substrates
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Substrate No. ay\;: g p wS/em

o.
1 T1 7.83 aB 128.07 ¢B
2 T1 7.02 cB 214.47 abcA
3 T1 6.02 dAB 192.40 abcA
4 T2 7.84 aB 181.20 bcA
5 T2 7.19 bcAB 204.17 abcA
6 T2 5.89 dB 210.33 abcA
7 T3 7.97 aA 186.27 abcA
8 T3 7.28 bA 224.00 abA
9 T3 6.07 dA 226.47 abA
10 T4 7.83 aB 203.67 abcA
11 T4 7.21 bAB 270.67 aA
12 T4 6.03 dA 237.67 abA
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Note : Different lowercase letters indicated significant difference in 12 sub-
strates , different capital letters indicated significant difference in se-
ries T1,T2,T3,T4
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Table 5 Comparison of nutrient content in different substrates

' - AR " et 25T -

B s 2 R 4 S 24 S
< . Organic Total Total Available- Total Available
Substrate Matching . hydrolyzed . .
number number carbon nitrogen nitrogen phosphorus phosphorus potassium potassium

o/kg o/kg me/kg o/kg content // mg/kg o/kg mg/kg
1 T1 29.32 ¢B 1.08 ghB 60.67 cA 0.18 deC 28.36 abcA 34.52 abA 72.86 cdeAB
2 T1 50.87 dA 1.28 efA 65.33 cA 0.20 cdBC 27.56 abcdB 38.09 aA 105.80 abcdAB
3 T1 81.75 cC 1.44 cdB 81.67 bcA 0.21 cdC 24.86 cdAB 13.55 beB 116.12 abcAB
4 T2 33.88 eA 1.21 efgA 72.33 cA 0.23 beB 26.80 bedA 47.59 aA 81.75 bedeA
5 T2 48.61 dA 1.32 deA 79.33 beA 0.21 c¢dB 25.57 cdB 34.48 abA 122.92 abcA
6 T2 121.66 aA 1.85 aA 105.00 aA 0.24 beB 26.16 cdAB 8.24 cB 106.38 abcdB
7 T3 27.73 eB 0.99 hB 65.33 cA 0.19 cdeBC 20.52 dA 33.38 abA 64.01 deAB
8 T3 50.27 dA 1.16 {gB 63.00 cA 0.14 eC 34.81 aA 41.00 aA 135.95 aA
9 T3 114.89 aAB 1.58 beB 95.67 abA 0.14 eD 30.07 abcA 35.10 abA 139.35 aA
10 T4 30.20 eB 1.06 ghB 67.67 cA 0.31 aA 26.38 cdA 36.54 abA 46.19 eC
11 T4 58.10 dA 1.30 defA 72.33 cA 0.27 abA 34.25 abA 39.66 aA 65.21 deB
12 T4 101.93 bB 1.60 bB 79.33 bcA 0.28 abA 24.49 cdB 34.90 abA 127.48 abAB
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Note : Different lowercase letters indicated significant difference in 12 substrates, different capital letters indicated significant difference in series T1,T2,T3,T4

3 #it5itie

BLUF AL TR A0S o M bR AR 2R SR AR B Bk I
FIE S — AN AT N 0.1~0.8 g/em’  BALEREE Ny
50% ~85% B TFLBREE R 10% ~30% FE7K LR EE g 45% ~
65% I} R SRR T IE A B TR K 15 1 el YR
F AR 1230, 0 114 25 2 it s, 8 S FL BB AR AL, Bl 25 40 B2
TSI G0 , F2 R 2 EE WIS, FLBR B B o, AN
AR GO HE BT B FLIR A 52, > 2.5~ 5.0 mm R AR AR
oz Er i S AL SOK R, <0.6 mm RifR
Pz w2 SRR K LB R R . 15 B e PR AR
B BREAS AT He A5, BE 8 Y BE SR M B R, L R AL
HEHS GBS KRS . pH EEE 2= — B2
ebr, M E Y A K EE, i BRI E A R T A A
K EC ML bR A 20 it £ d iR
B o IR MEYRE AR K AR pH NS ERE ek
S50, EC /T 2 500 wS/em ML o sE i Xt 12 Ffi
FIAR e AL 2= M B A A48 0, pH o 5.89~7.97 ,EC 2y
128.07~270.67 S/ cm , FRIAFNFIARKL A ER . 75 AR 4%
T, pH BEFE R Bz He 051 B3 K T AR, EC o 2544 Rz e 451 7
HORMIGSC o 12 Pl B2 BE T & 7 R R4 F 5 A L
JT, RS A A KB I 3240 T oK . EM IR BS54,
BB AR I L TSSO B R B P 9 R T %
Wi, <0.6 mm BRGNS EL LRSS EK L,
] DR R K BB 4SSy L PR AL 7 R 1 3R 00l X
FAR R Fo T BRAR A R BRI 5T A0 AT A5 10, T L o R AT s
T RRLAR G RIR I L4912 31 75 1 A BRAL R R . %S

4 12 bR B A P
&% 3k
(1] 222, 4R e B B R B USRS SR B 4 [ ] At
$7,2014,31(4) :46-49.
(2] B3¢, J1807%, T, S R e R HIBR M R 2B T ). L
Pl RHE ,2009(4) :22-23.
[3] I, (AT, PN, S MR R A EAE R 3 B b (O
WgElJ] Al TRREOR (RZERZ) ,2019(4) . 71-75.
[4] F=A7 AT HEE M ALs: SRRl R, 2001 .37,
[5] YU S,ZINATI G M.Zinati. Physical and chemical changes in container
media in response to bark substitution for peat[ J ].Compost science & uti-
lization 2006, 14(3) :222-230.
[6] CHEMETOVA C,QUILHO T,BRAGA S, et al.Aged Acacia melanoxylon
bark as an organic peat replacement in container media [ J].Journal of
cleaner production,2019,232.1103-1111.
(7] Skafifd, SRS, S22 , S Mo R R P P A (O B AR AR 52T
[J].] #RpllRl,2011(10) :59-61.
(8] Shilifide, HHRI, i 51, S AR A A BB T BB AR Y 52T
[J]. #apdheid ,2013,30(4) :25-28.
(9] sl , PR, WAL, S A RN EEHETE + B AT [ ).
SEMAAF R, 2007,28(3) :54-58.
[10] ERALHL, B, 25, S5 A R B TN R R IC H A B A
ML J ] AR R 417, 2016,36(2) :71-74.

(1] BV, B, 2Rk, S5 A 25 B B AR R BR Bk A B 5 R0
[ EabL RSO 227417, 2016, 36(3) :53-57.

[ 12] BAVE A FIAT FEISMESEROR M ALst: E Mol HifRAL:, 20143
-4,

[13] it B et M1 AL FpE R AR, 2000 19-65.

[ 14] SERRE, TR DO AN RFEF PR B AR A LI 1T ARl Rt
2#,2010(8) :109-110.

[15] 2Rk ARk 2B B BUc T R T S AT BORZE SR
[D].ER5E Rl R, 2015 :4-5.

[16] ZRE, TR0, TR ) LR s B o RR L2 p it e pH (EIRTY
HoRIE[ )] 22t R, 2011,39(5) :2631-2632.

[17] PRz, BERNRN , (AT, S5 Mt B2 R B S A AR 2 o i 7 AT
R ZRAF:,2014(6) :80-84.

Tl A A A TRt — LI,

GG G G S S S S S S S P G G G GG G S G S G S O S S S o G G GGG S G G S S S S S SO SO SO S Wy

(b4 94 1)
[17] AHMED A F,CONSATBLE P D,MISK N A.Effect of feeding frequency

and route of administration on abomasal luminal pH in dairy calves fed

milk replacer| J |.Journal of dairy science,2002,85(6) ;:1502—1508.

[18] JENGHL S M st PRV L 2000,

[19) “F s FESZ, BUTE. Lo Bt 4 SR ) 1. o R4, 2007,
22(2) :133-136.

[20] ZERLE: B . L SO TR R R AR L) HR
2H,2004,33(6) :67-68.



