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Abstract

“April Slow” Shanghai cabbage was used as the experimental materials, we studied the effect of
different concentrations of highland summer vegetable Biogas Slurry on the growth and quality of
Shanghai cabbage, with a view to providing a scientific basis for the resource utilisation of biogas
slurry. The experiment showed that the plant height, fresh mass weight, root weight and stem
thickness of Shanghai cabbage in different fertility periods were improved compared with CK.
Seedling fresh weight was significantly higher than that of CK in T4 and T5, with an increase of
120.18% and 105.88% respectively compared with CK, and there was no significant difference
between different treatments. Different treatments during the growth period significantly in-
creased the plant height, fresh mass weight, root weight and stem thickness of Shanghai cabbage,
T4 was significantly higher than CK in fresh mass weight, root weight and stem thickness, which
increased by 109.50%, 142.79% and 41.11%; T5 was significant in plant height, fresh mass weight,
root weight and stem thickness, which respectively increased by 30.98%, 111.30%, 113.94% and
41.11%. At maturity, the plant height, fresh mass weight, root weight and stem thickness of
Shanghai cabbage showed a trend of increasing and then decreasing with the reduction of the
concentration of biogas slurry, and the plant height, fresh mass weight, root weight and stem
thickness of Shanghai cabbage reached the maximum at T5, which increased by 24.61%, 129.91%,
138.75% and 48.86%, respectively compared with that of CK, except the plant height, there were
significant differences in the fresh mass weight, root weight and stem thickness . Chlorophyll con-
tent was increased in all the treatments compared to CK, T1 to T6 treatments increased by 36.04%,
37.67%, 43.02%, 38.77%, 57.97%, and 28.12%, and there was no significant difference between
treatments in total chlorophyll content. As the concentration of biogas slurry decreased, vitamin C
first increased and then decreased, T2 to T6 vitamin C were significantly higher than CK, increased
by 27.58%, 44.85%, 67.75%, 73.56% and 51.72%.The CK had the lowest soluble sugar content,
and T5 had the highest, and T5 had an increase of 10.65% comparing with CK. There was a signif-
icant difference. Nitrate content decreased with the decrease of the concentration of the digestate,
and compared with CK, T6 treatment significantly decreased by 12.61%. Comprehensive compar-
ison showed that T5 (1:15) had the best effect in this experiment, which indicated that the appli-
cation of biogas slurry can not only improve the quality of Shanghai cabbage, but also can consume
a large amount of this, but the amount of this needs to be selected reasonably when applying the
biogas slurry.
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2.1. (ERHHRARAREEER

TRIE L ASAL T 25 P T # P B e S B 5 A6 [ (103.96°E, 36.01°N, #Fk: 1707 m). HIE7 A2,
T5AW, £ S 6.6°C, LR 140d £ 4, FF /K& 300~400 mm, ZHEHTE 7~9 H, 78K & 1343.1
2k, FEHIEEE 25625 /M. HIHERACNT S L, pH RN 8.32, EARMRMI AR A R A 2
.
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BER R RO A, P SRIE T H R A BB T AR A BRI A Ao BEIRIAR B 2 MR R
AR A PR A F PR, VAR LR A R B R RS A R E R IR R, VIR IS 40 R R E b
B, M 4 E2AmEE. BRER I EAE R RS pH BN 7.78, &BEEE 0531 9/L, &R S E 1.037
o/L, AHUFRE & 10.43 g/L.
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R0 E — A0 B2 (CK) RIS /N A FRIVABROR FE AL BR 2, AN FEE S 3 k. T1 (AWK = 1:3).
T2 (AWK =1:6)s T3 (AWK =1:9). T4 (AWK =1:12). T5 (B /K = 1:15)H1 T6 (WK = 1:18).

BRI /NX PR HBN 20 m?* (4 m x 5 m), F/NXCAML IR IG, NX B, FEYE 0.25 m.
i 0.25 m, BRIEIEEANAT [A]#E5) 9 20 cm, 78 a5 ORLE AR N RR B AR 20, 15 X [ R BE 98 1.5 m DL |
MIRSAT o BT AL FE R A 667 m? it 65 240 HLAE 2000 kg = e AL 20 kg 1R, s iEI0E
DA i A B ) IR & g vt EE R IS ) 5 4 P E W A IS B] — B, BRI EBE R R 9 90% FC.
24. MEMBSR®

RIETF 2023 45 8 A 17 HFF4A, 2023 410 A 7 HEE W, /£ LEH WAL F W BIRFE, JHe b
WE AR (R = SRAREE T . ARE . 22, M43 R (4R R CL EIREL . WIVATERE) . PR
ML AR PSR IRFIE . SRS G EEE(NYIT 3082-2017) 0 413 . RH 2.6-
TAHE I € 1L (GBIT 6195-1986)MllE4EA 3 Co EEAM UG EIR(NY /T 1279-2007) M € SR 5. R FH A
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K H Excel 2010 #HATHR %I, LI HET TOPSIS SE AP 3BT HEF, S SPSS24.0 #ft:
HEATSZIBHE St o0, R OriginPro 2021b i 4HE A .
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hE 1 s, RS SOMHAERNRAE GRS SRE R, RE. ZHMAE T4 CK HE
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T4 KhFRLE ARG R, MR, 25 FRE ST CK, 2093 7 109.50%. 142.79%. 41.11%; T5 4b#
TERE R BARREE R . AR E . 2SI BB, M CK 4R35 T 30.98%. 111.30%. 113.94%. 41.07%.

Table 1. Effects of different concentrations of tail vegetable biogas slurry on the growth of Shanghai cabbage

F 1 FAERFBRREN EEFE KT

HEH M PO F i (cm) RS F (g) R (g) 2 (mm)
CK 9.34 +0.86° 2.14 £0.87° 0.048 +0.05" 2.704 + 1.50°
T1 9.35 +1.76° 4.00 +1.88* 0.13 £0.08* 3.70 £ 0.69*
T2 10.04 £ 0.75° 4.25+1.07* 0.13 £0.03* 3.76 £ 0.52°

218 T3 10.05 + 179 4.20 +1.75% 0.13 +0.08% 3.82 +1.09°
T4 10.11 +1.31° 472 +2.01° 0.15 +0.11° 3.94 + 0.49%
T5 9.77 + 2.45° 4.41 +£1.86% 0.19 +0.04® 4.30 +0.65°
T6 9.67 £ 2.57° 4.04 £2.33* 0.13 £ 0.09® 3.48 £ 0.65®
CK 14.14 + 0.96" 11.5+1.91° 0.41 £ 0.14° 526 +1.1°
T1 14.34 +1.04° 12.91 +0.87% 0.54 +0.12° 5.45 + 0.82°
T2 15.50 + 1.58° 14.67 +3.31% 0.51 +0.19° 6.05 + 1.75®

K T3 15.98 +1.31° 16.17 +3.18™ 0.61 +0.18™ 6.93 £2.1%
T4 16.46 +2.21® 24.09 +5.87° 1.01 £0.33° 7.43 £0.62°
T5 18.52 +0.93 24.30 + 3.58° 0.89 +0.17° 7.43 £0.71°
T6 16.30 +2.78% 19.94 +2.11%® 0.83 +0.18® 7.08 +1.04%®
CK 15.89 + 1.96" 25.31 + 7.89" 1.12 +0.38° 7.79 £0.88"
T1 18.07 £2.23* 34.58 + 11.05% 1.44 £0.32™ 8.65 + 1.89"
T2 18.34 +1.84® 4371 +8.74" 1.77 £0.76™ 8.62 +1.88"

Jl T3 18.45 + 2.35% 47.78 +7.66™ 1.93 £0.67° 9.13+1.51°
T4 18.50 + 1.63* 47.85 + 13.61% 1.91 +0.54° 9.06 +1.8°
T5 19.80 +2.71° 58.19 + 15.42° 2.67 +1.08 11.6 +2.6°
T6 16.21+3.1° 36.99 + 10.2* 1.49 +£0.4% 7.83 £0.74°

H: RAPARF/NG FRAR R AR 2 57 B (P < 0.05), FIFA).
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Figure 1. Effect of different concentrations of tail vegetable biogas slurry on the total chlorophyll content of Shanghai cab-

bage
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B 2 Al AN[E R SEVE R FEX g R R . B A SR E ORI FRIC, 4EER C
GEELTHEE RS, ST CK, T2 £ T6 M4 K C SEWEZET S, 20iE T 27.58%.
44.85%. 67.75%. 73.56%. 51.72%, T5 ALBEHHAL( 2(a)). PIEMENELL TS b s, CK &AIK, T5 Xf
Eb CK 34001 10.65%, FIVEPERE & B [F AL ER ()G 722 7 35 (K] 2(D)). i IR 28 & BB A VE 0K
FEHI AR P, CK. T1. T2. T3. T4. T5. T6 fEAMREL & & (mg/kg) HIEIME 4 3~ 311.30. 288.95.
288.53. 286.95. 280.32. 277.83. 272.06, 5 CK MIlt, T6 AbFHEE (KT 12.61% (& 2(c)).
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Figure 2. Effect of different concentrations of tail vegetable biogas slurry on the quality of Shanghai cabbage
2. FEIRFBRKREX LEE ARSI
Table 2. Comprehensive evaluation indicators of the TOPSIS method and their ordering
= 2. TOPSIS S EZE &M IEiR R HHF
b3 IR AR IR 55 (D+) SR AR AR B5(D-) (AR C VI =i Her
CK 0.99973782 0 0 7
T1 0.76225435 0.35416396 0.31723231 6
T2 0.58324619 0.51330374 0.46810795 5
T3 0.45393305 0.61661474 0.57598058 3
T4 0.32457654 0.81214458 0.71446247 2
T5 0.15615996 0.93632161 0.85705941 1
T6 0.57892863 0.56032704 0.49183608 4

TS —F7 N, BT AR IR RS AR A B RO R . SRR, EE R
N—ERAAB, SRR E R SR P REA YRR .. AR, JHA R R
EW BT, fEtRs . BRAREEPTE. RE. M. MR EYET CK 44, BEEFYE k.
FRPREE T AL T4 SO RIUEAR, MR, ZOHAE TS MF AR MKtk ke E ., 200
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THIR ER A IR 15 5 [6], AR S R —2.
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AR, AR A I W] RRSE R T
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