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Effects of microalgae-treated biogas slurry on seed germination and seed-
ling growth of rice

ZHANG Shuang-shuang', SHI Zheng-sheng', ZHANG Qin"?*, YE Sheng-mei'*, LI Yan-bin"’
(1. College of Biological and Food Engineering, Anhui Polytechnic University, Wuhu 241000, China; 2.Anhui Engineering Laboratory for Industrial Mi-
crobiology Molecular Breeding, Wuhu 241000, China)

Abstract: In order to investigate the soaking and application effects of microalgae-treated biogas slurry on the rice seed,
the effects of using microalgae-treated biogas slurry for soaking seeds, as cultured fluid and foliar fertilizer on rice seed germina-
tion and seedling growth were compared and analyzed. The results showed that the soaking effect of microalgae-treated biogas
slurry was better than that of the original biogas slurry. The best soaking effect was obtained at the concentration of 50% microal-
gae-treated biogas slurry, and the germination potential, germination index and vigor index of rice seeds were increased by
176.8%, 32.8% and 74.0%, respectively, compared with the control. Similarly, microalgae treatment could effectively improve
the fertilizer efficiency of biogas slurry. Under hydroponic culture condition, the root number, length, fresh weight and activity of
rice seedlings 50% microalgae-treated biogas slurry were increased by 62.5%, 24.8%, 42.2% and 44.9%, respectively, and the
seedling height, seedling fresh weight and chlorophyll content were increased by 26.5%, 20.4% and 102.5%, respectively. Spra-
ying biogas slurry foliar fertilizer based on biogas slurry cultured fluid could easily inhibit the growth of rice seedlings, but the

fertilizer efficiency of biogas slurry could be improved after
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microalgae treatment. On the basis of using 50% microalgae-
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YEZ BN IRBL(1995-) , 3, ZRCER A, B R0 A, F M rice seedlings.
i IR 1 3T o (E-mail) 1009447357@ qq.com ey words: microalgae-treate iogas slurry;
A ) B IRAL R T K d lg d  biog lurry

BERAEE  AH52, (E-mail) ydhant@ 163.com rice; seed germination; seedling growth



876 o9 &b 2 W

2022 4F & 38 % 4 M

MUK H AT S X5 B 320750, bl
F P E S IR MU A AN T R TR U R R
TRV i 2 b 38 7 1 A g e g T2 9
W A B E ROT R S H A LT R e
A A v AR AT LI A LR A Ay kA 7 3
Fhr FEAR SO IR AE T VR IR AR AR TR P G
T e BEFRAI 23288, M0 R —1 i 455 4y v A
SN E I NP2 £ B T RN 0 S |
B3 AR RN B R

SR, A BT EE SRR, M) Bt T A
(EXPVERIAERRABI PR ) T 5 TR
b ol R AR TR K+ R BT A B MK A
K GE IR Y O R AR R R R IR
JOE5E , LA R BRI R DA E TR R )
B SRR ) R A E VR R Y AR 2 B DAL
&2 e, Xu S50 BT R B, S ITH ORI
B, PELATRGBEAL RS BRI T 6 A, A 35 e
PEGEACA I Rl 5, A7 R AR A Lt FH 114
PRI, (EfsE AL RS 9T B0 75 -t T T HA
AN 1 AR DLARIE . D i, A ST LUK RS o k58 %
®1 MELENESGRENLARTFIRELRSE

G VPR RR R T 43 LI A o AL 31 AT iR
Foft A Ry R A el PGS 2K R o B e B 4l 2R
KAGRZE , DU IR0 ) e S5OR I e Bml Kodle

1 ARSIk

1.1 kst

HEAK AR SR Y PIAL 800, Pk 3k 1o v A+ FH
TR, s N/ NBRTE ( Chlorella sp.) , AN SEEG 2
Iy B ORI

HERVAW T 2021 4F 6 A B A Z8UE el &
BERFEFEIRARA AR ESITIEAM, HR
RIEITREBRREZEIR . 43 i s KRR e AR
IR 25% 50% 75% 100% TR, 3% BG11 1%
SR A SRS R SRR TR SR B

DI 10% BRI BG11 B35 5 Fh ok i 47 1
#,6 d Ja4% 10% H B3 A LR R R BUE 43 A
Wi, ¥R IR 25 ¢, B IR EE6 000
Ix, GG A6 h = 8 h, JEFRAfE] 12 d, B0 g
B2 dn i, T e el el . s W R Sl 1 77
S HEBE T F S N ESRSTELE L,

Table 1 Nutrient and heavy metal contents in biogas slurry at different concentrations before and after microalgae treatment

‘H’.ﬁ?@;ﬁtﬂ 1&(@2%‘%})?)& MA(TN) BB (TP) ﬂ%ﬁl;}j ﬁ(%()% Cu Hg Pb Cr cd

25% ¥ (mg/L)  145.72 35.33 3.38 35.00 0.51 1.34 0.19 0.05 0.02 -
AEFJE (mg/L) 30.37 7.30 0.50 4.67 0.49 1.14 0.10 - 0.01 -
EHRE(%) 79.2 79.3 85.2 86.7 3.1 14.9 47.4 41.6

50%  AbFRET(mg/L)  289.56 73.54 7.55 45.50 0.65 2.63 0.14 0.14 0.03 0.005
A (mg/L) 40.09 10.19 1.02 4.67 0.74 1.36 0.13 - - -
EHRE(%) 86.2 86.1 86.5 89.7 -13.3 48.2 13.2

75%  AFERT(mg/L)  428.34  107.34 11.89 105.58 0.70 3.96 0.15 0.25 0.05 0.020
WS (mg/L)  126.41 24.46 2.07 19.83 0.81 2.38 0.13 - 0.02 0.015
EHRE(%) 70.5 77.2 82.6 81.2 -16.6 39.8 10.9 63.1 21.8

100% ALPRRT(mg/L)  575.46  144.50 15.54 137.38 0.78 4.91 1.43 9.19 1.54 0.442
AFRJE (mg/L)  200.13 51.87 3.99 40.25 0.89 4.86 0.81 5.12 0.85 0.309
ZBRR(%) 65.2 64.1 74.3 70.7 -14.5 0.9 43.5 44.2 447 30.0

1.2 RIigit WRFN(S3) ;@ 100% 5 IR KR (S4) ;B 25% 1 3

1.2.1 BRFAFARBAFHL  SBHAREE  ABLS VBRI (MSI) ;© 50% b B i)

B 43 LR VB R AN AL B WO K R A 1A iR A
PUTE KRR Rt B BRI S0 AL PRI BN . D 25% )5
AR (S1) 5@ 50%JFIH BRI (S2) ;B 75%)57iH

BRI (MS2) ;D 75% AL ¥R G TR R A (MS3) ;
100% fHE AL FR 5 VR R Fh (MS4) ;O 15 /KIZFh
(TW) . ZFHEEE 30 °C ,B[A] 24 h, 205 Fh1 G
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F IG5 SR TTC 31
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RN R ZERE ) AT W & Fh 7 1938 1 (76 4R 50 .
BRI T2 2E R B 5, RTCI 2R
THBGA A A S TR TR R WK R i
AR R R,

Table 2 Effects of soaking seeds with biogas slurry before and after microalgae treatment on germination rate and germination speed of rice

seeds
b3 RS (%) RFHR (%) REFEE (6I) W IR (v
™™ 28.00+3.00b 84.00+2.45a 14.28+0.41cd 81.07+4.51d
S1 25.00+2.89b 84.00+2.45a 13.74+0.59d 91.23+4.48cd
S2 32.50+3.23b 86.00+1.87a 15.14+0.22¢ 100.40+3.89¢
S3 35.00+2.24b 85.00+3.87a 15.19+0.42¢ 97.71+4.21c
S4 25.00+3.16b 91.00+2.92a 15.21+0.47¢ 100.04+5.12¢
MS1 76.30+3.15a 87.50+4.33a 17.33+0.49ab 115.63+2.82b
MS2 77.50+1.44a 93.33+1.67a 18.97+0.32a 141.03+5.87a
MS3 72.50+2.50a 87.50+1.44a 17.42+0.57ab 129.38+7.31ab
MS4 71.25+3.75a 86.67+1.67a 16.34+0.54b 113.63+5.95b

[Fl—F AR /NG PR R 22 5 8.3 (P<0.05) , TW R /KRR, S1~S4 20138 25% .50% 75% 100% ) J5IH BE R, MS1 ~ MS4 4351

7R 25% 50% . 75% 100% M REEEAL BIS 1 T8 1=
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Fig.1 Effects of biogas slurry fertilizer application before and after microalgae treatment on rice root system
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Fig.2 Effects of biogas slurry fertilizer application before and after microalgae treatment on rice seedlings
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