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Effect of wood vinegar on soil aggregates and growth of
Platycladus orientalis

WANG Fu,KANG Yongxiang, HOU ]Jiaojiao, WANG Meng, LIU Xinrui

(College of Forestry , Northwest A&F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective)] The influence of wood vinegar on soil aggregates and Platycladus orientalis
growth was investigated to provide theoretical basis for application of wood vinegar in the Yellow Emperor
Mausoleum. [Method]) Using soil incubation and pot experiment methods,content of soil organic matter,
distribution, dispersion,and instability index of soil aggregates,and growth indexes of Platycladus orien-
talis were measured after irrigation of wood vinegar with different dilution times (0 : 1,1: 0,1 1,15,
1:10,1:25,1:50,1:100,and 1 : 500, volume ratio of wood vinegar and water). [Result] Application
of wood vinegar reduced soil pH and increased soil organic matter. When the dilution ratio was less than
10, wood vinegar increased the content of >>0. 25 mm soil aggregates, while reduced dispersion and instabil-
ity index of soil aggregates. When dilution ratio was larger than 10, the effect on content of >>0. 25 mm soil
aggregates,dispersion and instability index was not significant. In biological experiments,wood vinegar di-
luted by less than 25 times had toxic effects,while those diluted by 25—500 times promoted the growth of
P. orientalis with the maximum seedling height and biomass at 50 times. [Conclusion] Wood vinegar had

influence on soil aggregates and growth of P. orientalis.
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Table 1 Wood vinegar dilution treatments

for Platycladus orientalis

g VORRHD ¢ VUK o 2 VORRRD = VOO
Treatment V(Wood vinegar) Treatment V(Wood vinegar) :
V(Water) V(Water)

CK 0:1 T5 1: 25

T 1:0 T6 1:50

Tz 1e1 T7 1: 100

s 15 T8 1+ 500

T4 1:10

FREREZ T2 L. BOM 3 KREL, R
AR A8 B 4 e R 5 Uy RS R 1 B SRR
A EARY 1 em B/, B 2R KT 5 51 BRA HL
FRARFAH, 95 FLAR 5.2,1,0.5,0. 25 mm §ii ,
L FES A >5 mm, >2~<5 mm, >1~<2 mm,
>0.5~<1 mm, >0.25~<C0.5 mm,<0. 25 mm 6
G R IE AR B 6 A ARG AE SR 4 b e o Y
Fo A5 3 A B A 200 g T8 45 AR RS
FEVEFN KRG E VE AT SRR B & 7 BG IR & B R R
S5 50 B A BILER (A R A B, BE AR S i FL 42 1 mm
i T A HLE A pH M E
1.2.2 MAa#KE K{1%TF 2015 4 3—9 H¥#E
PEAL AR AP F K 2750 3 i A7 . SR AR A
¥ E I EA42 16 cm, F I EA4 11 cm, & 16 cm,
WA T 2015-04-20 E AL BN ALH 5 IRER . B
Wt 2 kg ARAEMIATE 1 Bk, BEOK 400 mL., 2
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(P<20. 05) ,the same below
K1 R TR M R A BOR B W i pH
Fig. 1 pH values of wood vinegar under

different dilution times
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Table 2 Composition of mechanical-stable aggregates after irrigation of wood vinegar solution %

Ak B £k £2 ML A E P H1 3B & i Content of mechanical stability aggregates with different sizes
Treatment =5 mm >2~<5 mm >1~<2mm  >0.5~<1 mm>0.25~<C0.5 mm <0.25 mm DRy, 25

CK 15.68+£3.43 b 36.01%1.00 a 10.7440.05 b 7.90+0.16 b 4.47£0.33 ab 25.2042.87 a 74,80+2.87b
T1 33.02£1.56 a 20.65=+0.60 ¢ 15.09£0.93 a 12.27%+0.81 a 5.54%+0.30 ab 13.44=%1.06 b 86.56+1.06 a
T2 28.10+3.06 ab 24.91+4.53 bc 12.58+1.80 ab 10.49+1.39 ab 5.25+0.70 ab 18.68+2.44 ab 81.33+2.44 ab
T3 22.1547.59 ab  33.04+6.35 abc 11.2441.39 b 10.05+1.29 ab 6.42£1.50 a 17.10£5.42 ab  82.90+5.42 ab
T4 24.6740.12 ab  31.3140.33 abc 10.7640.08 b 9.24+0.27b  5.41£0.56 ab 18.6140.46 ab 81.39+0. 46 ab
T5 27.18£7.82 ab  29.58+£5.68 abc 10.28£1.23 b 8.43+0.76 b  4.41£0.37b 20.1344.50 ab  79.87=+4.50 ab
T6 27.10£6.54 ab  27.29%£4.22 abc 10.96£1.05b 8.91+0.98b 4.39£0.39b 21.3644.74 ab  78.64+4.74 ab
T7 27.44=+1.38 ab  27.51£0.21 abc 11.48+0.21 b 8.49+0.28 b  3.90£0.14 b 21.1840.53 ab  78.8240.53 ab
T8 18.66+2.98 ab 35.154+0.86 ab 10.70%+0.04 b 8.04%+0.14 b 4.76£0.29 ab 22.7142.49 ab 77.2942.49 ab

TE < A 8BS 5 bR AN 6] /NG 55 3270 45 A0 B 2 1) 22 S 1 25 (P<<0. 05) , T &[],

Note: Different lowercase letters in the column indicate siginificant difference (P<C0. 05),the same below.
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Fig. 4 Relationship between soil organic matter content and
mass fraction of >>0. 25 mm mechanical stable aggregates

(DR, 3;) with different dilution times
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2.1.4 EEARBEZMHARKGAR HE3 AL
Fil & S . 45 A0 B £ >0, 25 mm KR
8 VE AT B AR BT & 4 B AL B AR P A R AR e D
1.11% ~66.63% A8k X [A] Ky 24. 96 %6 ~85. 60% ,
Horp =5 mm ] 58 /0 19 I B fe K, A8 46 X [A] By
HLBE B8 7 TE AR 1Y 18. 66 %~ 33. 02% T & 3|
0.03%~14. 30%. B& T1 kb 34N, & 40 38 2 L)
<0. 25 mm P RAK 5T & 70 B0 &5, > 5 mm J] Rk
i B AR, T1~T3 4b#>0. 25 mm /KFa %
MK R ES T CK, il Bz
166.25% ,109. 74 % F1 85. 16 % , 1fij T4~ T8 4b 3 5
CKAHtbZR AR E. W, ElARGA AT L
>0, 25 mm 7K o P AT SRR T 1 43 B0 38 n  {B
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Table 3 Composition of soil water-stable aggregates after irrigation of wood vinegar solution %
Kb F R fR K Fa 2 M A B AR & i Contents of water-stable aggregates with different sizes
Treatment =5 mm >2~<5 mm >]1~<C2 mm >0.5~<1 mm >0.25~<C0.5 mm <C0. 25 mm WR. 25
CK 0.51£0.04 ¢ 4.31+£0.13d 3.87+0.05d 9.06+0.24 ¢ 14.40+0.27 b 67.86+0.01 ab 32.15+0.01 cd
T1 14.30+1.51 a 18.09+1.29a 21.91+1.82a 20.83+0.42 a 10.4840.61 ¢ 14.40+2.00d 85.60+2.00 a

T2 6.20£2.20b 11.164+1.88b 14.90+2.94 b 20.10£0.10 a 15.07+£1.73 b 32.57£5.39 ¢ 67.43£5.39 b
T3 1.00+0.03 ¢ 7.62+1.77 ¢ 9.87+2.34 ¢ 20.35+1.09 a 20.6940.70 a 40.474+5.93 ¢ 59.53£5.93 b
T4 0.524+0.02c¢ 5.24+1.16cd 6.65+1.58 cd 13.53+1.14 b 17.254+1.39 ab 56.82+5.29 b 43.184+5.29 ¢
T5 0.034+0.01 ¢ 2.86+0.55d 3.4340.83d 6.70+1.19 de 13.8142.07 be 73.17£4.65 a 26.83+E4.65d
T6 0.234+0.05¢ 2.56+0.35d 2.474+0.36 d 5.9140.49 e 13.85+1.00 be 74.98+2.25 a 25.02+2.25d
T7 0.634+0.18 ¢ 2.23+0.08d 2.794+0.02 d 5.814+0.10 e 13.51+0. 76 be 75.04+0.73 a 24.96+0.73 d
T8 0.554+0.04 ¢ 4.20+0.12d 3.9240.04 d 8.8540. 21 cd 14.634+0.24 b 67.86+0.01 ab 32.14+0.01 cd
KA Ab TR A A HUF A RS 0,25 mm KRR PEBIRRR RSB E N R EE R
S M P B A TR A O R AT LA L A LI 5, 2.1.5 EEABRGBEME  FIREKSBUERAR
M 5 AT B A R I e - 458 T 3 ARG R M ) T B4
5 =3.676 8x+4.725 4
22 100 Prdbbodt ﬁoE%WﬁﬂFﬂTﬁ CELI = R S04
ﬁ% v
=EE sof . TR B 1 96 0017 48 o T L B b 2 e - 9 4% g 11 R
ﬁln 2,0 i~z Rz
@Ngnéo_ /TE‘@O Hﬂ6ﬁf%ﬂ»5 CK*HH:9T1\T2\T3\T45¢
5 5o 5
ﬁ@uo FRAY A R VR S BB 4 B AR T 98, 02,
EES 70.45Y% .49, 88% Fl 17.37%, H. T1,T2,T3 4L 5
Q= 20 . e <
38 K k5 %22 ok, il 7 il A, 5 CK M E
i : 0 o T1.T2.T3. T4 AbF i + 5K K 5 3 145 5505 3

ﬁﬂﬁ@%@ kg ")
Content of organic matter
P 5t A AS R R R A BOR BV S L3 AL & 5
>0. 25 mm K E P B R M BT 3 B (WR b5 R R A
Fig.5 Relationship between soil organic matter content and
mass fraction of >>0. 25 mm water stable aggregates
(WR, ,;) with different dilution times
o P 5 n DL P Z ) 5 0 3 A PR A O R
R (R*=0.816 8,n="9,P<0.05), i+ 54 Hl
S T 0. 25 mm L B R E R K R
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Fig. 6 Soil aggregates dispersion degree after irrigation of

wood vinegar solution
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A 3 A HE 1A SR AR 43 TR RS RR T R AR O )
FEEE T {25 CK ] Y 22 57 K 3k 31 3 7K F (P>
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Fig. 7 Soil unstable aggregate index after irrigation of

wood vinegar solution
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2.2 FEMEAKES R MM EKZME

B35 4 0T LA BRI M AIAE T 90 d A K
IE AR P4y 3 YR e HE N R AR B A B R S VR S . T1 AN
T2 AbFA M F 430 FE T . T3 A0 B A A A= Kotk i
T A A BB AR KR A, AV AR R A N
1: 5L FRYARBE B (T1~ T3 &b B J5 . M0 2 A
FRBEGEEM BT B S . R B
K1+ 25~1 2 100) (Y AREEI (T5~T7 4b B X

T AE KA I HE A T S AR X R A 45t v (1 = 100
PAED B CT8 Ab 38D % A7 AE K i 42 35 45 F A BT B
ik, CK AbFMIAIE =y 40. 50 cm, 7 B A5 50 1
FEZE 12 50CT6 A H) B AT 34 ¥ 5 L CK & i
8. 02 %6 » i A% BT A 4 2 19 A1 2 A A 38 31 0
KM R ik 12,08 g, b CK B 49, 32%,
2% 535 B 5 2 KT Bl A B RS R RS B it — 25
B o AR R A DU AS W 0k 55

R4 EEFARAFRBEHRAEBERENEERNZM

Table 4 Effects of irrigation of wood vinegar on growth of Platycladus orientalis

IS i/ om FETp ERRR
Treatment Height Biomass Growth condition

CK 40.5040.71 cd 8.09-0. 30 cd 1IE# 4K Normal

T1 37.88+£0.69d 3.7641.05 1 e BE 453 4525 .6 T2 Extremely severe damage, withered, death
T2 40.67240. 96 bed 5.3540.34 ¢ e BE 53 Ah 28,36 T Extremely severe damage, withered, death
T3 40. 8841. 30 be 6.97+0.23d 5%, if 7 & ¥ Moderately injury, yellow leaves

T4 41.6341.08 ab 7.80+1.09d H R AR R 155 Well-grown, slight promotion of growth
TS 42.5341.42 ab 8.13+0.52 cd Az K A JEAE FI K Lush growth, great promotion of growth
T6 43.7541.07 a 12.08+1.57 a A KRS R 3R F K Lush growth, great promotion of growth
T7 40.8340.17 be 9.584+0.04 b AR AR #EYE K Lush growth, great promotion of growth
T8 40.5540. 85 bed 9.4040. 14 be A KA AR BEVE %55 Well-grown, slight promotion of growth
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