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Analysis of physical and chemical characteristics of wine lees cellar mud

composite matrix and study on its application effect

CHENG Lifangyu', GU Xiaofeng’, JIANG Youfeng', ZHANG Meng’, WEI Quanquan’, LIU Lingling’,
GOU lJiulan®’, TAN Hongwei'

(1. Kweichow Moutai ( Group) Circular Economy Industrial Investment and Development Co., Ltd., Zunyi 563100, Guizhou, China;
2. Institute of Soil and Fertilizer, Guizhou Academy of Agricultural Sciences, Guiyang 550006, Guizhou, China)

Abstract: To develop a composite matrix with Maotai-flavor liquor waste as the main component in order to recycle the
liquor waste, a composite matrix was prepared with the fermented materials of fully decomposed wine lees and cellar mud
as the main materials combine with turf and perlite, and the physicochemical characteristics of the composite matrix were
analyzed by setting up 6 different fermentation material addition ratios(CK: 0, T1: 20%, T2: 40%, T3: 60%, T4: 80%, T5:
100% ), and the composite matrix formula suitable for the growth of Chinese cabbage was screened by pot experiment.
The results showed that the addition ratio of fermentation material (lees + cellar mud) affects the physical and chemical
characteristics of composite substrate to some extent, and the bulk density, pH, and the content of total nitrogen, nitrate
nitrogen and ammonium nitrogen increased with the increase of the addition ratio of fermentation materials. The propor-
tion of fermentation material added affected the growth physiological indexes of Chinese cabbage. The SPAD value, stem
diameter, crown width, fresh mass of aboveground part, fresh mass of underground part, dry mass of aboveground part,
transpiration rate and intercellular CO, concentration of T2 were the highest. The comprehensive scores of each substrate
were calculated by the principal component analysis of cabbage growth indexes, and the composite scores of CK, T1-T5
were —1.05, 25.79, 64.15, 56.33, 62.39 and 57.85, respectively. The order from high to low is T2>T4>T5>T3>T1>CK. In
summary, the different proportion of fermentation materials would lead to differences in the physicochemical characteris-

tics of composite matrix and the physiological and biochemical indexes of cabbage. The composite matrix of 40% fermen-
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tation material +40% turf +20% perlite was more suitable for the growth of cabbage, and could be used as the best formula

for the cultivation of cabbage in the composite matrix of lees and cellar mud.

Key words: Lees and cellar mud; Composite matrix; Physical and chemical characteristics; Physiological index
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Table 1 Physical properties of different composite

matrices

g A SALBREE  RRKALBREE EA LR

Bulk density/ Total Water holding Ventilation
Treatment R . . .

(g-em™) porosity/%  porosity/% porosity/%
CK 0.15£0.01 e 70.19+1.02a 56.01+1.68a 14.19+0.68 ¢
Tl 0.33+0.03d 65.62+£1.50 b 48.49+0.67b 17.13+2.02 abc
T2 0.42+0.01 ¢ 59.67+1.15¢ 44.16£2.15¢ 15.5142.64 be
T3 0.49£0.02b 53.71+0.51d 35.52£0.23d 18.19+0.49 ab
T4 0.54+0.03 ab 50.13+0.80 e 30.71£1.59e 19.42+2.06 a
T5 0.57£0.06 a 48.43+2.86¢ 28.55+1.12¢ 19.88+2.38a

EARVNG FREIRTE 0.05 K ZEREE. R,
Note: Different lowercase letters indicate significant difference at
0.05 level. The same below.
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Table 2 Chemical properties of different composite matrices
e wCE LD &0 w(EH) w( A=) wHAZD wUEERED
Treatment pH Organic matter ~ Total nitrogen  Total phosphoru  Total potassium  Nitrate nitrogen ~ Ammonium nitrogen
reatmen
eatme content/% content/% content/% content/% content/(mg-kg") content/(mg-kg")
CK 5.29+0.03 f 53.13x1.55a 0.54+0.02 d 0.19+0.01 f 0.22+0.03 f 45.34+0.66 £ 107.83+4.87 f
Tl 5.82+0.04 ¢ 40.15£1.93 b 0.58+0.03 ¢ 0.29+0.02 ¢ 0.43+0.04 ¢ 96.52+6.08 ¢ 131.7748.22 ¢
T2 6.34+0.05 d 30.30+0.68 ¢ 0.61+0.01 ¢ 0.38+0.02 d 0.66+0.05 d 114.57+6.26 d 270.98+10.02 d
T3 6.86+0.07 ¢ 19.46+1.48 d 0.66+0.03 b 0.47+0.02 ¢ 0.87+0.04 ¢ 156.92+7.73 ¢ 317.08+£10.47 ¢
T4 7.35+£0.09 b 8.14+0.13 e 0.69+0.02 b 0.57+0.01 b 1.11+£0.05 b 183.08+6.85 b 345.54+12.59b
TS 8.33+£0.10 2 7.97+0.48 ¢ 0.86+0.03 a 0.69+0.06 a 1.33+0.04 a 223.2543.14 a 414.69+11.44 a
&3 FAREEEFRXNBREKIERNF
Table 3 Effects of different composite matrices on the growth indicators of Chinese cabbage
. a4 i ORISR MR EER R BRI E
PR Eyiil st M
Kb FE SPAD 1§ . . . Fresh mass of Fresh mass of  Dry mass Dry mass of
Plant height/  Stem thickness/ Crown width/
Treatment SPAD value above-ground underground of above- underground
cm mm cm
part/g part/g ground part/g  part/g
CK 27.13+0.99¢  19.00+1.01d 16.53£1.87 ¢ 25.60+0.65 d 88.01+£5.48 f 18.03+0.95d 8.40+0.63 e  2.72+0.14 ¢
Tl 25.93+0.85¢  24.00£0.92c¢ 22.53+1.63 b 31.20£0.76 ¢~ 250.2249.55e¢  23.514£2.22 abc 17.14+1.20d 3.63+0.16 a
T2 32.27+1.42a 30.00£1.41a 25.30+1.95a 41.60+0.81a  532.54+6.10a  25.50+1.35a 29.44+1.09a  3.55+0.21 ab
T3 26.53+0.15¢  27.00+0.44b 21.68+1.21b 38.50+0.56 b  463.33+5.13b  21.01+1.50 ¢ 23.98+1.79b  3.39+0.23 ab
T4 31.37+1.67 ab 26.00+0.95b 21.16+£1.26b 37.10+0.84b  325.20+9.07d  24.04+1.08 ab  20.76+0.80 ¢  3.74+0.30 a
T5 29.97+0.64b 31.00+0.85a 21.40+0.74 b 41.41£1.12a  442.4248.25¢c  22.0240.92bc  25.22+41.90b  3.25+0.20 b
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Fig. 2 Effects of different composite substrates on

transpiration rate of Chinese cabbage
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= s =
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0 L Il L Il Il Il Il ) e
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. . . T . -0.294 .
intercellular CO; concentration of Chinese cabbage BT HTRE 0.588 =0.29 0759
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~ 07 - 44 % C & & Vitamin C content -0.095 0.947 —0.060
"o . a
ok b % TR £ & Nitrate content -0.908 0.284 —0.197
g 06 r . )
= b b I JFUHE 75 & Reducing sugar content 0.257 0945  0.083
05
i E i B KFIE{H Eigenvalue 5070 2420 1.948
ok g 04 r DIk Contribution rate/% 50.70 24.20  19.48
= +~
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Fig. 4 Effects of different composite substrates on S HBIERDR 0, WK 6 fim. HERSHT
stomatal conductance of Chinese cabbage , .
&6 EMAEIEHBFER
F4 TREEERIBEXRMEMNEIT Table 6 Principal component score coefficient
Table 4 Effects of different composite matrices on the J6hF Index PCl PC2 PC3
quality of Chinese cabbage ACSPAD ] SPAD value) 0308 0177 0732
k2 s i L -
e wEER ©) wiHIR L) wOE B BCHk G Plant height) 0.198 0105 -0.113
Vitamin C content/  Nitrate content/  Reducing sugar s .
Treatment B B C(ZEH Stem thick) 0.130 -0.134 0.068
(mg-kg™" (mg-kg" content/% -
CK 181.08+8.00 ¢ 454455750 121£0.02d DO Crown width) 0187 0.120 - ~0.091
L B -
T1 97.59+3.08 d 242.62+4.63 d 1.10+£0.02 EC EE R 0273 0.047 0.236
Fresh mass of above-ground part)
T2 169.89+4.22 ¢ 222.234+4.22 ¢ 1.23+0.02 d FOHl R 28 7 0111 —0.104 0.494
T3 174.5246.06 ¢ 214.58+6.04 ¢ 1.2940.02 ¢ Fresh mass of underground part)
T4 224.3449.72 b 278.90+7.00 ¢ 1.34+0.02 b GCHl F 3B i &= 0.206  0.043 -0.099
TS 262.14:9.88 a 294.92+6.00b  1.39+0.01a Dry mass of above-ground part)
HOB R+ B -0.027 -0.127 0314
Dry mass of underground part)
AEFFRAR AT E T (R 5 58 3 NS, 14K C &b Viteamin Ccontent)  —0.046 0364 —0.004
Heh s 1 ERR a5 S 25 e g b b S eE 5 JCRHPR £ & Nitrate content) -0.278  0.140  0.227
KGEFbE & & 0.027 0352 -0.022

&= BT E R A 5 2 R dE A
R C BN S &5 3 F s 4E SPAD fH.
bR A T . 3 AN T ZE DT
BRZE 4 50.70%.24.20%.19.48%, 21177 2 57 #ik
A 94.38% , 1] DA W & Fi br b 2 8 14 R
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Reducing sugar content)
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0.111F+0.206G-0.027H-0.0461-0.278.J+0.027K ;
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F2=0.1774+0.105B-0.134C+0.120D + 0.047E —
0.104F+0.043G—0.127H+0.3641+0.140J+0.352K ;

F3=0.7324-0.113B + 0.068C- 0.091D- 0.236E +
0.494F-0.099G+0.314H-0.004/+0.227J-0.022K .
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