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Study on promoting effect of potato-based biogas slurry irrigation on growth of potted
cilantro
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Abstract: In response to the demand for resource utilization of potato-based biogas slurry, the effect of
potato-based biogas slurry irrigation on the growth of potted cilantro is investigated, and its technical feasibility
as a water fertilizer resource is assessed. Four treatments are set up, including blank control (CK, pure tap
water) , 5-fold dilution of the digestate (T1), 7-fold dilution of the digestate (T2), and 10-fold dilution of the
digestate (T3). The turbidity and COD of the biogas are significantly reduced after the pretreatment of
decontamination, showing an promoting effect on seed germination rate or germination index, with the 5-fold
diluted biogas slurry group performing relatively better. The results show that T1, T2 and T3 treatments
significantly increase the root vigor, plant height and stem thickness, and the fresh and dry weights of
aboveground parts are increased by 17.40% - 48.60% and 19.42% - 44.75% , respectively, compared with that
of CK (P<0.05), among which the T1 (5-fold dilution) is the best performance; The profile data confirm that
the three biogas (T1, T2 and T3) can improve the soil pH and conductivity by bringing in alkaline substances
and soluble nutrients, and the improvement effect is related to the concentration of the biogas and the depth of
the soil; However, the soil pH and EC values of all treatment groups are within the suitable range for crops,
and biogas slurry irrigation does not cause soil salinization or acid-base imbalance. Research has shown that

potato-based biogas slurry pre treated with impurity removal can be used as a safe and effective water and
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fertilizer resource for irrigating leafy vegetables at a suitable dilution concentration, achieving “waste to promote

erowth” and a synergistic substitution of agricultural water and fertilizer resources.

Key words : potato-based biogas slurry; membrane filtration; irrigation; cilantro; growth; resource utilization

0 5§

THES I O RS = IR e, FRIEE
AR BRSBTS
FIERIN T LR JE, LRI YITER R K 4
PRACH A A B 5 5% B ) TE WS i 2RI R T s o
AR, RRAE T UERY 1 O AR K20~ 300, €
DU AT FRA RETR 2 Rt ) 45 0 ) AR 4 IR 4R
KA BT AR A NE R, FrAr A
PR AT B R . R, o RT DU G R SR
i P RIRREE . feaimmit a2 B2
THANBE IR | JmHE B is i pAS = By, HRAE 3R
W R . ST AR (COD) K A:Biis S5
TR RGIEZE, WAL 7 ey SR
B4 ma, IRRA AL, ©BChTER ™Ik
LT R RO

BWE TR B B A PR S RY)  T F7
gy, e H AR A A I 5 HE R K Y XL ER Vs
J1 1 BUB G 2 RESIRMAE ROKRG . FORER
HVEY ) e AR A R, B X IR e B v
BHEERE K KB —fb” B RS
T HXF K R B S22 e 1 (B
VEREM S, ARAL PRV B 5 55 COD %51k
THER GG S . IR AR R IbiE T, IR
1f UL FRAR A O WS M. RO A
TGRSR A AR BRIt A LRI B TS A )
F DR DR T2 VR IR A A Ay vh s Y
B ] 17

BT, AW “BREmh - A -
IKRESME” TR TR AR AR A%, TH 3 Y P RR 4

2B ERTRWOME 5 CoD, fRRERE RSk E
P DA A SN EY, RSB K
XUt A IS PP s R B R (5
5. 7RSS 106%5), WIHG “OKARHRE]" RN B,
FBEER TR RS o B AT 205 SR o % S TR 1 K TR
T S A AR R BE PSR S AR S
1 #RtEF*®
11 X s £

I A 0~20 emIBERKHEE L
(1), K2 mm i, JEFRAVERT R w (AL
Fi) 12.7 ghkg. w (B f% ) 68.3 mg/kg. w (AL

W) 21.5 mg/kg., w GERCE) 110.4 mg/ke.

IR AR ROWWERZ (F 0425 em, iR
F18 cm, F30em), FRAENXHEHEBR (F
BB BH A PRA Al SR ) o
1.2 BikihEMaE
121 HERAEHTZ

BERVEW . HA SR ER T TER K AL
HATRE, SRR RAER B R (TR Rk
p(COD) 20000 mg/L., pH 8.5, V&, w(VHHE K&
TFRL) 1.5% ~2.0%, B

PRI T8 UUIEHMH IR+ UE, TR RUE
BERTE, HBp(COD) <1000 mg/L, wKAH
Y <1%, @ERCKIE—RILHEM RS
122 ik

TSR E AR A 1R o

®1 BiEFS. ELBERNIKE
Table 1 Basis for nutrient and heavy metal detection in
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Table 2 Composition of irrigation fluid of different
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Fig. 1 Comparison of clarity of purified biogas slurry
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Table 3 Seed germination rate indicators of different

treatments
b3 T2 2 281%
CK 82.500 + 4.787h
T1 97.500 + 2.500a
T2 95.000 + 2.887a
T3 90.000 + 4.082ab

1 [FSA R ING FhE R 22 53 8. 25 (P<0.05) , R Al

£4 FEABHFMT R FHERIR

Table 4 Seed germination index indicators of different

treatments
by TR 24850 %
T1 130.160 + 0.857a
T2 125.900 = 1.175b
T3 100.320 + 0.842¢
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Fig. 2 The visual results of four parallel experiments
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Fig. 3 Effect of different treatments on the root vitality of

cilantro
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Table 5 Growth indicators of cilantro of different treatments
EEW Qb3 KR /mm ZEH/mm i JFi /g T /g
4 CK 5.203 + 0.060d 0.807 = 0.047c¢ 0.857 + 0.055¢ 0.118 + 0.009¢
T1 7.505 £ 0.061a 1.091 = 0.050a 1317 £ 0.051a 0.165 + 0.010a
T2 7.063 = 0.843b 1.033 = 0.048ab 1.237 = 0.054a 0.148 = 0.007ab
T3 6.318 £ 0.061c¢ 0.945 + 0.033hc 1.025 + 0.062h 0.128 + 0.007hc
AR CK 12.795 + 0.062d 1.475 = 0.044c¢ 5.345 = 0.055d 0.688 = 0.011d
T1 17.973 + 0.070a 1.875 = 0.034a 7.970 + 0.065a 1.005 0.112a
T2 17.092 + 0.088b 1.825 +0.058a 7.668 + 0.062b 0.950 + 0.010b
T3 15.225 + 0.072¢ 1.677 = 0.057b 6.432 £ 0.061c 0.817  0.013¢
A CK 22717 +0.081d 1.767 + 0.053¢ 11.718 = 0.052d 1.200 + 0.014d
T1 31.297 = 0.068a 2.280 + 0.052a 17.413 + 0.039a 1.737 £ 0.013a
T2 29.878 = 0.074b 2.248 + 0.068a 16.722 = 0.070b 1.675 = 0.016b
T3 26.497 + 0.068¢ 2.072 + 0.044b 13.757 + 0.039¢ 1.433  0.015¢
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