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Effects of different concentrations and application methods of
liquid digestate on the growth of Chinese cabbage

LOU Yu', LI Yan', JIANG Lingwei', LI Mingxin*, WANG Qizhang?®,
MA Jitao®, LIN Cong', DUAN Na'

(1. College of Water Resources & Civil Engineering/ Key Laboratory of Agricultural Engineering in Structure and Environment
of MOARA, China Agricultural University, Beijing 100083, China;
2. Sanhe Yingsheng Bioenergy Technology Co, Ltd. , Langfang 065000, China)

Abstract Aiming at the difficulty in liquid digestate treatment in current biogas plants and the problem of
excessive application of chemical fertilizers in modern agriculture, this study pretreated liquid digestate with
different dilution proportions by microbial inoculants to obtain liquid fertilizers with different concentrations of
liquid digestate explored. The effects of different concentrations of liquid digestate and its application methods
(leaf spraying and watering) on the growth indexes, photosynthetic indexes and quality indexes of potted
cabbage were explored. The results showed that: Low concentration of liquid digestate promoted the growth
and development of Chinese cabbage by foliar spraying, and applying liquid digestate with a dilution of 15 to
20 times was the best. High concentration liquid digestate significantly improved the growth and quality indexes
of Chinese cabbage, and the effect was better than that of chemical fertilizer treatment group. The optimal

application plan was diluted by 1.5 times. Under the same nitrogen level, the effect of high concentration liquid
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digestate for irrigation on the growth and quality of Chinese cabbage was better than that of low concentration

liquid digestate for foliar spraying. High concentration liquid digestate had the potential to replace chemical

fertilizer, while low concentration liquid digestate could be used as a topdressing method to supplement

nutrients. In conclusion, using liquid digestate pretreated by microbial agents as liquid fertilizer to cultivate

Chinese cabbage can not only significantly improve its growth quality, but also reduce the application of

chemical fertilizer. It has important practical significance for increasing crop income and protecting environment.
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Table 1

Physical and chemical properties of liquid digestate with different concentrations

TH WA

Physical and chemical AbBE 1 AbBE 2 Ab B3

properties of liquid
digestate

A3 4 A3 5 I3 6 37 38

Treatment 1 Treatment 2 Treatment 3 Treatment4 Treatment5 Treatment6 Treatment?7 Treatment8

i B¢ A% %1 Dilution

factor

pH 4.26
COD Jit # ¥ £ /
(mg/L) COD mass
concentration

SA TR/
(mg/L) Total

nitrogen mass

60 30 20

4.46 4.50

248.11 396. 00 570. 94

190 280 530

concentration

S R A/ %
Total solid content
P2 5 M AR 1/
Volatile solid content
BT R R/
(mg/L) Suspended

solids mass

0.09 0.10 0.13

0.05 0.04 0.04

207.67 370.33 486.67

concentration

M /NTU Turbidity  23.97 48.55 49. 20

15 6 3 1.5 0

4.88 5.50 5.78 6.50 6.85

648.63 1986.56 4598.00 8311.33 11921.22

660 1230 1 360 1 650 1 900

0.67 1.22 1.92

0.04 0.14 0.35 0. 56 0.94

620. 67 1827.00 3594.67 8 350.00 10 700.00

50. 08 669. 10 1336.70  2695.30  4486.33

T AL FE 1~4 53 3% Ry VR R 2 60,3020 AT 154 , H: COD Jiit 5t ¥k B 43 531l 2y 5001 000, 1 500 F1 2 000 mg/L 5 &b B 5~8 43 51| %t b7 T W ¥
BER 6.3, 1. 5 FRH BE , H COD JE & ¥k i 43 311 24 5 000,10 000,20 000 1 30 000 mg/L. T,

Note: Treatments 1 to 4 correspond to diluting 60, 30, 20 and 15 times, respectively, and their corresponding COD concentrations are 500,

1 000, 1 500, and 2 000 mg/L, respectively; Treatments 5 to 8 correspond to diluting 6, 3, 1.5, and with no dilution, and their

corresponding COD concentrations are 5 000, 10 000, 20 000, and 30 000 mg/L, respectively. The same below.
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Table 2 Fertilization scheme of digestate for foliar spraying/irrigation

Aib 3 UL TRTS it N 7y =2
Treatment Processing method Applying method

CK ik A 2 d W fiti — ¥, 4 R 500 mL

N R PR B 25 L, 4 2 d Wit — ik

1 COD 500 mg/L B 2 d Wi — K, B IR 950 mL

2 COD 1000 mg/L B 2 d B — K, &R 640 mL

3 COD 1500 mg/L 2 d Bl — K, &k 340 mL

4 COD 2 000 mg/L 2 d Wit — X, B IR 270 mL

5 COD 5 000 mg/L TR AR B 245, 45 4 d BavE — Wk, B K 580 mL
6 COD 10 000 mg/L TR AR B 245, 45 4 d D — Ik, A YK 530 mL
7 COD 20 000 mg/L Tk R B 2 65, B 4 d BEVE — WK, B YK 440 mL
8 COD 30 000 mg/L TR AR R 245, 45 4 d BEdE— Wk, AR K 380 mL
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Table 3 Effects of different treatment groups on growth indices of Chinese cabbage

. i b BTaE/ H b A A/
e B 5 /em B K fem i /cm R (g/H) (g/H)
Treatment Plant height Root length Leal width Number of Dry weight of Fresh weight of
blades overground overground
CK 16.534+0.56b  5.6340.40b 7.43+1.02ab  7.00+1.00ab 1.10£0.08 a 21.2842.05 a
N 17.274+1.25b  7.424+1.52 ab 8.17+0.86 ab  6.67+0.57b 1.26+0.11 a 23.82+1.25a
1 16.404+0.85b  5.674+0.57b 7.00+0.95b 7.00+=1.00ab 1.14+0.06 a 21.77+£0.45 a
2 17.5740.55b  7.0040. 86 ab 7.33+0.90ab  8.00£1.00ab 1.1540.06 a 23.72+1.16 a
3 23.334+0.72a 8.57+1.36a 8.33£1.04 ab 8.33+0.57a 1.15+0.06 a 23.5641.99 a
4 23.304+3.18a  8.1342.35 ab 9.07£0.60 a 7.67+£0.57ab 1.28%0.05a 23.67+1.08 a
5 24.774+0.64a  7.2740.25 ab 9.03+£0.51 bc  8.004+0.00ab  1.44+0.08 ab 23.264+2.16 ¢
6 24.874+1.51a 9.10+1.51a 9.10£0.10bc  8.00+1.00ab  1.64+0.22a 26.9142.16 ab
7 26.734+2.35a  9.47+1.28a 10.60+0.80 a 9.33+1.15a 1.744+0. 14 a 30.054+2.16 a
8 25.80+1.35a 9.37+1.86a 9.93+1.22ab  9.004+1.00 a 1.67+0.20 a 28.23+1.73 a
TE AL W SRR RS LR 20 WS FRERR 2 53 3% (P<<0.05). R,

Note: The meanings of letters and numbers in the processing are shown in Table 2. Different numbers and letters in the same column in the

2.2 AESEF/NMNAEXEGIER

table indicate significant differences(P<C0.05). The same below.
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The meanings of letters and numbers in the processing are shown in Table 2. Different letters in the figure indicate significant differences (P<Z0. 05).

The same below.

E1

ENGCE 3 RIN=E S =i kA

Fig. 1 Effects of different treatments on photosynthetic of Chinese cabbage
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Fig. 2 Soluble sugar content of Chinese cabbage for

different treatments
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Fig. 3 Vitamin C content of Chinese cabbage for

different treatments
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