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Effects of wood vinegar on soil pH, EC, and the photosynthetic characteristics of eggplant leaves and root
development

CHANG Qing'?, WANG Yong-liang’, YANG Zhi—ping”, HUANG Gao—jian’, GUO Cai—xia’

(1.School of Biological Engineering, Shanxi University, Taiyuan 030006, China; 2.Institute of Agricultural Environment and Resources,
Shanxi Academy of Agricultural Sciences, Taiyuan 030031, China)

Abstract: In this paper, we used wood vinegar produced during the process of preparing biochar from corn, wheat straw, and miscellaneous
wood as the research material. We studied the effects of different dilutions of wood vinegar on the pH and EC of soil and on eggplant growth
using a pot experiment. The results showed that, compared with clear water, the soil pH of the wood vinegar treatments increased with an in-
creasing dilution ratio. When the ratio increased to 1:300, there was no significant difference between wood vinegar and clear water. Soil
EC decreased with an increasing dilution ratio of wood vinegar. As with pH, there was no significant difference between a 1:300 dilution ra-
tio of wood vinegar and clear water. Moreover, biological tests showed that wood vinegar with a dilution ratio less than 1:10 was toxic to egg-
plants, while a dilution ratio more than 1:50 could increase the net photosynthesis and chlorophyll content, and promote the growth of the
eggplant. The growth—promotion effect of wood vinegar gradually decreased with an increase of the dilution ratio, there was no significant
difference between water and wood vinegar when the ratio increased to 1:300. In conclusion, an appropriate dilution ratio of wood vinegar
could promote eggplant growth and adjust soil pH and EC. This would provide a scientific reference for the application and promotion of
wood vinegar in vegetable planting.

Keywords : wood vinegar; soil pH; soil EC; photosynthetic parameters; biomass; root characteristic parameters

WHSEH:2019-01-28  FAHH:2019-03-18

TEEEN % F(1994—) 2o, INPYIG G A W58 A E5E 0] 3% 40 PRI B . E-mail :273791770@qq.com
HEEEE A F  E-mail : yzpsx0208@163.com

EETE - 10548 B AT 0 H (201603D2110-5)

Project supported : The Key Research and Development Project of Shanxi Province (201603D2110-5)

— 320 — http://www.aed.org.cn



WO, A RBRRON 1 pH EC ST RO SR R AR R R F IR

2019%5A8

AR BIE ARE B AR I 1380 4 9 78 H i o b
b AR T AR R AR 2RV R BT 2 A5 3 A HLIBAA
M ARBEW FEZE R 2K (55 80%~90% )",
AR R 2, FELATRIS (2 i A 2
F AR BRIE 2 (kgL & K. Ca.Mg.Zn,
Ge Mn.Fe % mIc R, L AHLERY B b
AP 50% DL E L AHLER T O & it 2. W
TARBERANE L2 R 7 7 LA S A At 6 Bsf ] A ]
HRL A P DL R & e AE AR R 22 70 P [E K
XoF A Tl Y ) AF 9 5 GRS VR F 17 THE 22 WU 7 A T
TR ), Fe XA BETT A AL PR 8k 20 e, Uy
T 20t 2 8O ARACAMA L, 5% (4 FE ML 5t A%
BRI ) IR SEAR B AL A= B2 40, R
BEVRAEARN A 7 E TR A A R 57 | 1 ek B
I PR A BRI HKGREFR 3 SR RS R A
BILAE K T8 751 25050 H 2 52 AR Il Y vk J52 0 B 4 2 11

PR BOAE FIALEE BRI, & T S e T A R
PO 56 R R AR T o AR BCA I 7% 1R % L0 B8 5
B PR IR EE R M SRR A R
A TSR IR BB A 0 R R YRR Y B LR
G 25 0 o B (e AR A I 1 L

BN L= rh 2 A KA AR AT, X H B Y
RIFFAEREIR, O & Se it w S RS FF AT EOR A B
MR REVR ST AL, 3 I P 57 W0 B IR A A, B ER
B i g, R R AR IR I T 9 T S AR R AE X
PN SR T L, — 72 e ) A I R0 it
Jiti J RS AL B SRR, (e ERE I A S e AR )
AR BT 1 S, LR Tt S A I BO0T L S J5T A )
EERAE R AR R A R AR BT S IRE AR o A
FEOTAIT TV it AN [ A A A I XS £ 5 pHLLEC
(RN, I A P TS T AN R B ORI
XA ISR, 5 R AR A RS IEUR R Dk
WIS AT

1 #MEEFE

1.1 X5 1%

A3 - A 1L P A AR O DXL P A ARl
Pl 2E B A PRI S, 388 0 AN £, Sy
WHHE A pH y 8.45, L E5 B, HHEEC(HL 5% ) [
4 156.6 pSeem™ A HEREATRAR M 5 A HL T 6.60
g-kg' AR 0.64 g-kg AR 8.34 mg- kg AR
115 mg kg, P LIERFE 1.34 g-em™,

http://www.aed.org.cn

1.2 iKIEHF R

R AR BB K /N FF A — e 4R
P il 4% A W R e AR RS B A R IR E AN
550 °C. A2t T B B 1 AL B B e Ak B Bt
RABREB B, AT YR FE A I < A 0K B A €
K53 i 80% LA |, pH 4 4.36,EC N 18 mS-cm™ ., 7EH
AL S Py b 45 BT B IR o5 50% LA -, 3 i H 5 3t 458
WNE S FANRRIY IR L7/ IS I NN Y3
HATAEY .

AR 26 1 AL ORI e i 25k Je FH GC-MS 43 A 3L
AP, AR F AR S F R 100 mL IE O b
F1100 mL AR B A (FfE 64 H LLEAr B 1R 21K
it R D ) AE IR VK, A - 1E O B LI 3R B 1 =
PR, FETE e 78 AN ¥ R MR 4E % 2 mL 22 A VR A
Wik 0.45 pm B GALIERE S EALA BT . ST 45
£ : DB-5MS BANAE A% FE , 30 mx0.25 mmx0.25 pwm;
HERE TR 280 °C, 8 &R, B 7 AR 50~280 C
(145 30 min) , K 2% FID ., i 2504 ETVR , oL TR
70 eV, MEHL K 0.9 KV, IR 230 °C, 2 m/z Hy 50~
650 B Ui A4 ARBEB A AL LG IR S 2k
RS FNRESS A B2 RS e I RE &%

1.3 RIigItT
1.3.1 A Ak S5

AR b D 2 Sy RN R B T IR A2, Bk
AU/ AR AR S AR AR SR A AR
TR Hh A L P A8 A B B ARV 4 i A B IR 5 e
HYGRE N, RGBT L 20 + 3 ke, At AT AT
HECRE, 5235 K 2015 & B, T 2017 4F 10 A 24 H &
FEAS A A AR [ 0 1 — bk o M U R
AT FF UG DEHEAS R B A 0 R I, i i
W1, 20174 11 H 1 H 55— R BT R TS W i h
150 mL- 757", 10 d J5 #F 17505 R Ge i, B i 200

x1 EMERAE P RANARERBRELY

Table 1 Dilution folds of wood vinegar used in pot experiments

No. AKFER : /K Wood vinegar: water(V/V)

1 7K Water

2 AREERUS Undiluted wood vinegar solution
3 1:5

4 1:10

5 1:50

6 1:100

7 1:200

8 1:300

— 323 —



RUEBESMEZIR-FE3605-F3H

mL- 757,20 d J5 37 ES =R BEHE , DEIE O 200 mL-
757,30 dJE AT PUR REHE , e £ R 200 mL- 4
TR 8 T A T VR 1) R LA 0 o 5 e R K, B
AbPREESE 3R SRR 2017 412 H 10 H
1.3.2 F8ARIE

A 9 pH A1 EC FH pH X FTEC AU E . 754k
SEEGEE RS (2017 4F 12 H 10 H) ¥ 48 75 1 e 50 1
FEMRAE , B AR R 3 pH L7 Ok
T 2.5 D)ME, FEECHEMBAEOK:HS5:1)
ME

SERE 537 d(20174E 12 A 1 HADAEH)) , 0 5E Bl
TR GRS AR R

I 64845 FH LI-6400XT S {30 <2 5 &3k it
J TG AL 30 min, B AN E 3R G AN B2 RS 2,
3.4 A I . ME A SR EOL A
2 (Pn, pmol »m™+s™") | ZE % (Tr, mmol - m™s™) Fl
SILRE (Gs,mol-m?2-s");

AR A e FH A RO 5 5 A7 bk 2500 FH I A - LU
5 REUAR AR A e 0 BB A SRR ISR L 0 R
FIAR 2 6 0 i, i ABEAE 105 CRTF R 75 CHtT =
E T, FRT T d s B R 3, % AR K Stk A7 307
HEIR s SRR A E MR R 5 i

20174F 12 7 10 HIGR J= , e, ] WinRHIZO AR
FOHT RGN E A TR RAFESE R RS
FEMR R B TR AR A
1.4 EHEAIE

K H Microsoft Excel 2016 #4456 5dis 47451147
BT, >R FH SAS B % $5 4k 647 22 5 8 35 1% 43 #r (LSD
%,0=0.05)

2 HRESH

2.1 EEMBARES X T 1B RN
2.1.1 AFFEBAEBORES M pH F EC 922 1L

RESH P& Z A IR G, HoR B A
(pH=4.36) o XJ AN [Al Rl B A A AR WA 7 pH I
SEIL VLI 1, SAREERR AR L RSO 1:5F11:10
() A T pH (E AT 83 22 5, A 43 B Tt 5 0.06 F
021, YRR S0 R5EE, 5K W AH b, pH 2
FN(P<0.05) , 153 5.49, 5411 25.8% ; 24 #3100
fi5F, pH Ak F] 6.2, 3811 42.5% ; it 25 H A5 B 38
pHEIGI, 4F5 B2 500 5], ARBEE pH i85 7.41, 5
THK pH AT &5

X A Bl EC /Y 22 45
— 324 —

BT o B (181 2) , KT

W EC AR A, J 18 mS-em™, B 3 /8 T oAt b 31
20, Bl Wi B B N, ECAE B WK AR . Y47 B
N 1511210 B, EC B FEABE BRI B FEAK, 2
PR 2 5.96 #12.78, MR B3] 505 LA F I, ECAH i
FEAR , 3 FIE K ECAH
2.1.2 AN[RIFRRAEEBORB R T 13 pH A1 EC 5200

fi] 3 DETEAS [R) R B AE AR AR T VRORT 12338 pH
B W 3 BT, 5 HEK AL B (pH=8.49) AH LL. , T
Jits A i DR i - 39 pHL T B 1S AN BT B 2 6.99;
DEHERG BASEON SRR EE W , £3E pHAE B % T
W28 7,13, Fis B BN 50 15 b BT IR , Bt s B A 5
B, 438 pH BT THE K AL HE

T bt A RS RN 3 EC AR S I P 4 B s, 5
HEKALFE(ECHEM 0.16 mS+em™ ) AHH , & HE A IS B i
Wa RN ECH B % T, i85 0.61 mS-em™ . M/
WA TV O R, 131 EC BT T R, i A 50K
F 505 UG, HHEECH S KIS R R %,

o

L a
Ne Cbﬁh}

pH
S — N WhE UG ®O D
— —
o
[«
o

K USWV 1:5 1:10 1:50 1:100 1:200 1:300 1:500
Water i BEAS 4L Dilution ratios
USW VAT ARVNG FREoR 225 25 (P<0.05) . T
USW V-Undiluted solution wood vingegar; Different lowercase letters
indicate significant difference (P<0.05). The same below

B 1 R R 2R B ik e pH B

Figure 1 pH values of wood vinegar under different dilution ratios
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Figure 2 EC values of wood vinegar under different dilution ratios
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Figure 3 pH values of soils irrigated different dilution ratios of

wood vinegar
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Figure 4 EC values of soils irrigated different dilution ratios of

wood vinegar
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Table 2 Effect of wood vinegar on photosynthetic characteristics

of eggplant leaves

by B ER P LSS Gs/ ZE I R T/
Treatments pmol-m™-s™ mol-m™-s™ mmol-m~-s™
7K Water 7.9+1.1b 0.2+0.1a 2.0+0.4a
KN — — —
i uswv
1:5 — — —
1:10 5.8+1.1c 0.1+0.0b 1.4£0.3b
1:50 11.7+0.5a 0.3+0.1a 2.3+0.6a
1:100 11.8+0.9a 0.2+0.2a 1.9+0.2a
1:200 9.2+1.0b 0.2+0.2a 1.9+0.3a
1:300 9.1+3.4b 0.2+0.1a 2.0+0.9a

T - [ AVBE 5 A RN PR R 2853 B35 (P<0.05, LSD AR IR )
G

Note: Different lowcase letters in the same column indicate significant
difference at P<0.05 level (LSD). The same below.
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Figure 5 Effect of different dilution ratios of wood vinegar on the

chlorophyll content in leaves of eggplant
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Table 3 Effect of different dilution ratios of wood vinegar on eggplant growth

Ab 3 Treatments PR Plant height/em  Z5# Stem diameter/cm A W) i Biomass/g HERARDL Growth status
7K Water 20.8+4.4ab 5.1+0.1ab 34.9+4.8ab IEEAK
AREHRFI USWV — — — W A, PR 22 AE T
1:5 — — — e T 4 BT 25 AET
1:10 16.424.6b 4.6+0.4b 21.7+9.2b WEEE RN Ak
1:50 26.0+2.5a 5.7+0.2ab 452+1.1a T e AR Al R A AR B
1:100 27.0+0.8a 5.8+0.7a 42.1+7.7a T e AR A Al R A A B
1:200 22.2+0.6ab 5.0+0.3ab 35.5+7.6ab HEJG AR AT AT — S AL ]
1:300 21.0+0.3ab 4.9£0.5ab 34.5+7.7ab HEJG AR R AT T P2 A ]
T4 EBARBREHAREAX M FIRRFESHNZ N
Figure 4 Effects of different dilution ratios of wood vinegar on root characteristics of eggplant
e ‘ FH . ?ﬂ%ﬂ:ﬁ SN R J;i_ AR IR SRR AR SR ‘
Treatments Main root length/  Main root diameter/ Total root fresh weight/ Total root suiface area/  Total root ;/olume/ Total root djnslly/
cm mm cm cm gecm
K Water 15.99+0.34c¢ 2.73+0.16b 18.23+0.72¢ 2 050.7+56.0b 10.60+0.62h 0.52+0.01¢
KGRI USWV 5.01+0.06e 0.83+0.06¢ 4.53+0.32¢ 200.1+0.5¢ 2.40+0.10d 0.08+0.01e
1:5 5.96+0.23e 1.13+0.15d 5.26+0.31e 237.1+£27.7¢ 2.50+0.10d 0.08+0.02¢
1:10 10.18+0.17d 1.93+0.06¢ 10.00+0.66d 501.6+40.2¢ 4.97+0.57¢ 0.25+0.12d
1:50 19.63+0.34a 3.27+0.06a 24.52+0.46a 2 448.7+105.6a 14.77+0.50a 0.70+0.01a
1:100 20.09+0.14a 3.40+0.10a 25.21+0.37a 2 506.5+53.8a 15.16+0.18a 0.70+0.01a
1:200 17.61+0.38b 2.83+0.06b 20.49+0.73b 2 093.9+115.1b 11.80+1.02b 0.63+0.02b
1:300 16.62+0.69¢ 2.77+0.06b 19.03+0.28¢ 2 098.8+143.7h 11.07+0.36b 0.54+0.02¢
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