el B RSINESZ IR m:

XRiPIZiis http. //www.aed.org.cn

N

B RV R R K A 4 BRI AR K B RS
R, RIETE, PRI, RV, ZKT

FIHIAL:
PR, SAERE, DRI, 25, 0T O I KRS 2 BE A I BSR4l B S BREE 41z, 2020, 37(2): 202-208.

TEZR AL View online: https://doi.org/10.13254/j.jare.2019.0089

TR BERRNAR  HAd S

Articles you may be interested in

St ' A LA T oK AR - S9G4S )

X, EHE, 0N, TR

ANV B SGHIE2EAR. 2015(6): 571-576  hitps://doi.org/10.13254/j.jare.2015.0140
HEERACIE AR AN =5 L WA K R B 2

FHR, 5KE %, EAFL, st i, 4R, w6, B E, ks, ik, REW
LV BRI A4 2018, 35(5): 467-475  https://doi.org/10.13254/j.jare.2018.0001

R AU FH B At FH v 7 R 7 i AR IO R A R

2R, AT, SRR, FRER K, BB, B, 2 A

N F IR G 2015(6): 559-564  hitps://doi.org/10.13254/j jare.2015.0157

PP A e 8 SR X A e A K B R R A 5

I, SEPRIT, SCRMR, BRI, B, ke R

POV FEIR S EREAEAR. 2017, 34(5): 439-448  https://doi.org/10.13254/j.jare.2017.0118
ANTRIRI AT HLAT 5 GA - 03 4 s 0 P 1 52 T

i rp L, B ERE, F—IH, S

AV R S FEE AR 2017, 34(6): 517-524  https://doi.org/10.13254/j.jare.2017.0146



http://www.aed.org.cn/nyzyyhjxb/ch/index.aspx
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2019.0089
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2015.0140
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2018.0001
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2015.0157
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2017.0118
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2017.0146

Rl 3 R 5 IR 3 3R 2020, 37(2): 202-208

M B, RAERE, 1 B, SF R RRIE RO TN KRS 43 BERT A KA A AL, Al B IR PR 2T, 2020, 37(2): 202-208.
RAN Yi, WU Yan—ping, XU Lang, et al. Growth performance of rice at the tillering stage after applying CO.~rich biogas slurry[J]. Journal of Agricultural
Resources and Environment, 2020, 37(2): 202-208.

= B e R X 7K FE 47 BERR AR R B S
BRI R R, R, B

(L AN AR SR AT, AR 6100415 2.4 AT A= 9 0 I 7 it o0 2 4 XSS 1Pl 31236 28 (AR ) , BB 6100415 3.
AL AT REBEINA 2, 2RI 4300705 4. 48l K2z T2 Be , 2RI 4300705 5. 4RMp AR EB VL H T iAol 2 4 J S S =2
BRI 430070)

& EONHEITH BRTE RO KRS E R RS2, LU S i IR AR , 43 B LASETE R (BS) LB IRk IFIE W (CO-BS) 5 Ak 46 TR
TR (5CBS) FIE 3k 5 15U 48 TR (CO.~5CBS) Jg N T /KA , X /K RS A7 I3 76 28 W e ) R 100 R A AR AT ISR, I S B
NE it FH A TXT Ll o 285 SRR, AR B2 050, 5 A5 IR AR R /K R AH EL L i BS .CO,—BS \5CBS 1 CO,~5CBS J& /K AR R 1
FIRTET 93%~437% , %t P IC K HIM S o3 S FRAR 1 22.42% . 20.25% . 42.75% F1141.06% , {H CO.—BS £ Fil CO.~5CBS £ % K JC % (1
Wede 3 4 1 9.95% 1 2.58% , T CO.—5CBS ZH % Ca JC R W EE 42 T 1 45.23% . IR MR R Lt 1 BS il CO.-BS
Jea KRR A K LA A AR 2 R = T 9.67% 1 25.25% , FLiti F CO.—BS FIZKFE AN ULK ke i IS FRMRAB AR SR F | it T T
S KRR O AT I o A A B T A AR T 14.45%0~23.07 % BHFFE 20, it FH 8 BV V80 P T 2 tlE/K R 5 0 28 R WAL, 44 w8 7K
WY R AL RE ), VR R FH A SE EA T AL 3, 5 i G fb A N 3 Tt

KA KRG TR CO 3 B IR AR K iR

RESHES 52164 M ERFRERD: A X E 4R S :2095-6819(2020)02-0202-07 doi: 10.13254/j.jare.2019.0089

Growth performance of rice at the tillering stage after applying CO.—rich biogas slurry

RAN Yi'?, WU Yan—ping’, XU Lang™’, LIANG Fei—-hong*’, YAN Shui-ping**

(1.Biogas Institute of Ministry of Agriculture and Rural Affairs, Chengdu 610041, China; 2.Risk Assessment Lab of the Quality Safety of
Biomass Fermentation Products (Chengdu), Ministry of Agriculture and Rural Affairs, Chengdu 610041, China; 3.Rural Energy Office of
Hubei Province, Wuhan 430070, China; 4.College of Engineering, Huazhong Agricultural University, Wuhan 430070, China; 5.Key Labora-
tory of Agricultural Equipment in Mid—lower Yangtze River, Ministry of Agriculture and Rural Affairs, Wuhan 430070, China)

Abstract: In order to explore the growth performance of rice after applying CO,—rich biogas slurry, the nitrogen content was selected as the
index to determine the fertilizer amount for rice. Biogas slurry (BS), CO,—rich BS(CO,-BS), 5—times concentrated BS (5CBS), and CO,—
rich 5CBS(CO,-5CBS) were the different fertilizer treatments applied. After their application during rice growth, the absorption and utiliza-
tion of mineral elements by rice plants and growth rate were analyzed and compared with those of plants after applying the compound fertil -
izer (CK). The results showed that the root activities of rice treated with biogas slurry were 0.93~4.37 times higher than those under the
compound fertilizer treatment. The uptake of P by rice plants treated with BS, CO,—BS, 5CBS, and CO,-5CBS decreased by about 22.42%,
20.25%, 42.75%, and 41.06%, respectively, when compared to the compound fertilizer treatments. However, the K absorption capacities of
rice plants subjected to CO,~BS and CO,—5CBS treatments increased by 9.95% and 2.58%, respectively. Additionally, the Ca absorption
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capacity increased by 45.23% in the CO,—5CBS treatment. Furthermore, the biomass of rice plants in BS and CO,~BS treatments were

9.67% and 25.25% higher than that in the compound fertilizer treatments, respectively, and the phenotype of the rice plants in the CO,—BS

treatment was the best. The soluble sugar content of rice plants subjected to biogas slurry application increased by about 14.45%~23.07%.

In conclusion, the application of CO,—rich biogas slurry could promote the absorption of mineral elements and improve the assimilation abil-

ity of rice. It is suggested that CO, saturation should be treated before biogas slurry application, and the chemical phosphate fertilizer

should be applied together.

Keywords:rice; biogas slurry; CO»; nutrition absorption; growth quality
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Table 1 Main nutrient content of the supernatant of biogas slurry

AbFH Treatments %% Ammonia nitrogen/mg-1." P/mg-L" K/mg-1" Caimg-L"  BICHUBETIC/mol- L' pH EC/mS-cm™
BS 1 255.05+4.32 60.67+1.11  2035.99+10.13 123.52+4.76 0.103+0.003 76+0.07  5.67+0.10
C0,-BS — — — — 0.120+0.001 6.5£0.04  8.45:0.21
5CBS 998.10+1.79 81.24+1.84 9950.65+15.67 273.15+7.22 0.112+0.003 8.1+0.10  10.87+0.12
€0.-5CBS — — — — 0.145+0.009 6.9+0.02  12.94x0.10
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Table 2 Main nutrient content in the test soil

. i A A AHLIT SR ¥
R . - 1% )
SJTlﬁFFZIT Nij]\{{ N?kN_/, Availabe P/ Available K/ Organic matter/ Total N/ Total P/ pH SF_C./ o
oil sample  mg-kg mg-kg R mg-kg" okg ke kg WS- cm
FEHL 7.10+0.02  4.39+0.07 23.63+0.16 111.92+1.20 14.93+0.10 0.43+0.00  0.48+0.01 6.15+0.10 102.30+0.12
WAL 1312001  5.91x0.21 16.45+0.10 96.70+0.98 5.17+0.11 — — 6.85+0.08 98.70+0.29
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