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Effects of Biogas Slurry Irrigation on the Growth and Yield Components of Direct Seeding Rice

LI Yun-fei (Guangming Food Group Shanghai Farm Co. , Ltd. , Dafeng, Jiangsu 224151)

Abstract Field experiments were conducted to study the effect of reducing fertilizer nitrogen on the growth and yield components of direct-
seeded rice under the conditions of irrigating biogas slurry, and to explore the feasibility of reducing the amount of chemical fertilizers in rice.
The results showed that reducing the application of fertilizer nitrogen from the biogas slurry would not reduce the number of rice tillers and the
final number of panicles, and did not significantly reduce the composition of rice yield. Reducing the application of 25% fertilizer nitrogen can
increase rice yield by 9. 5% and increase planting benefits 12% above. Irrigation of biogas slurry can reduce fertilizer nitrogen by 25%-50% ,

and irrigating rice field with biogas slurry can reduce the output value of fertilizer by 25%.
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Table 1 Application of chemical fertilizer nitrogen and biogas liquid nitrogen in each treatment kg/ hm?
ALNE R BRI A Fertilizer nitrogen + biogas slurry nitrogen
s aes . St A
Treatment T %ﬁi . LR AL . SYBER fRAERL . PRAERE . Total N
No. reamen Base fertilizer Green returning Tillering fertilizer Flower promoling Flower PIEsCIvinig application
fertilizer fertilizer fertilizer
CF W RN 85.5+0 51.75+0 69.0+0 33.75+0 41.4 281.4+0
F1 U N 25% 85.5+0 51.75+0 0+133.5 33.75+133.50 41.4 212.4+267.0
F2 il N 50% 0+106. 5 51.75+0 0+133.5 33.75+133.50 41.4 126.9+373.5
2 FHRE5HF SO, 5 AL ] 22 53k T KO
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AL, FE KR AR F 0, Tt VA R st T I Xof 7K A B 0 BE
A VR, SR 2R BERCAR T /K RS 5 UG AL , (R X 7K A
Je B BEROR Sy BE IR B SR AR VR, RE ARSI i /K R 43 BE
B 0.16~0.22 4>,
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Table 2 Effect of biogas slurry irrigation on the number of tillers per

plant in each growth period of rice A

b3 MRSy e o mdy SERE

Transplanting Tillerin Jointin Rupturin Heading

Treatment P & & & P & °
o period period period stage stage
CF 1.00 2.95 3.35 1.52 1.40
F1 1.00 2.30 3.82 1.59 1.56
F2 1.00 2.90 3.45 1.75 1.62
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Table 3 Effects of biogas slurry irrigation on plant height and internode morphology of rice
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73 9 )% ! HFREE RIS 3N
A Plant height Number of L-englh of the first Length of the second Internode length Spike length
Treatment cm internodes internode at the internode at the base//cm under spike//cm cm
; S >3 base,/em : > > base//c er spike//c; ;
CF 87.20 a 5.40 ab 3.80 ab 10.50 a 24.50 a 14.70 a
F1 87.00 a 5.20a 4.30a 8.90 b 24.30 ab 13.70 b
F2 86.70 a 5.60 b 3.20b 8.90 b 23.40 b 14.30 ab

TE : [RIF ARG S 3R AN R b 34 ] 22 57 8 3% (P<0. 05)

Note ; Different lowercase letters in the same column indicated significant difference between different treatments at 0. 05 level
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Table 4 Effects of biogas slurry irrigation on yield and yield composition of rice

7= Y Yield composition

- - , iRt SRR RO
%jimem P Ejlﬁ%ﬁ b N iﬁ*i%& . S éﬁi}: | (TO;?LE Theoretical yield Actual output Cut yield
> > anicle number umber ol grain Dee Setllng -grain k h 2 k h 2 k } 2
J7 78/ hm? per panicle,//#i. rate//% weight /g g/hm g/hm ¢/hm

CF 403.5 b 92.40 a 93.40 a 25.80 a 8983.5 a 8 661.00 9165.0 a

F1 411.0 b 104.70 a 87.90 b 25.00 b 9696.0 a 9483.75 9208.5a

F2 462.0 a 92.40 a 93.70 a 24.63 b 9855.0a 8 362.50 8979.0 a

LE : RIS RING SRR AR b B ) 25 5 i 3% (P<0. 05)

Note ; Different lowercase letters in the same column indicated significant difference between different treatments at 0. 05 level
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Table 5 Economic benefit analysis of rice under biogas slurry irriga-

tion J6/hm?

s T gk gk g TEIRIBIERIL

Actual Increase income

Treat- Fertilizer  Fertilization Net .
output . than conventional

ment cost cost income TR
value fertilization

CF 25636.5 2002.2 300 23334.3 —

Fl1 28 071.9 1690.2 240 26 141.7 2807.4

F2 24 753.0 938.7 180 23 634.3 300.0

DR 0k, 78t T 948 Dt P I S A B2 W 7 45 1 O T 42

T, AT DA 25% ~50% , AL IE A 25% 7] LA3RAR L e
TR o 0 7, B I 5 9. 5% , B IR AR AL 45 12% LA
o IR MK AR 77 R SR H &, R 375 7K A S it Ak AT
W BT PRI SE E L
S 3k
(1] PN A8, RREAR , 555 F8 380 F G - S R MoK e
ERPEITEL)]. PERTK,2013,19(4) :74-76,79.
[2] Sk, SRUDL, B, & AT K FE A K R R B G R S R s
ML ). ARAENERlER,2009,28(10) :2005-2009.
(3] 25,3508, Bk, 5. IRV (e A K - DI sema 1]
SRRl 2013 ,41(4) :1501-1503.
(4] Fzgren, £ 05, B, 55, JE R IETit SO0 /K R 5 fe I3RS
s ], ZReaEmR ,2010,16(17) :76-77.
(5] i, £om, MR T VL, 5. s s A A = IR SR e 4
SMARFFE[T]. Al ENGRREF4%,2011,30(7) :1328-1336.
(6] Z54K) |1, 580 iRy, 5. VHIRE PV /KR 7= 338 0 MR
BEE R[], TRl R, 2016,43(10) :69-76.
(7] ABRKSF , ZER0, B T 7L, 5. K EATRG RS H R AR HIEL) ] 7K
A {FFREIR,2011,25(6) :233-236.
[8] Abscay, 200, IVEHE, 5. NIEhEiE F KR SR B R
SRS )], T AR ,2017,29( 12) £ 1963-1969.
[9] R, WIBHE, R, . AT R AR AR R e [ ). 22
e ,2017,23(4) 139-41,44.
[10] ik, (S, PNEME, . yER NI i FH RN 7K R it B R Sl T ) 56
i J]. B REREF4R ,2010,29( 12) :2268-2273.
[11] 2005 250 SR, 5. ALIRTAL ZR0s0 RS Fh Vi 1 i B AR o
[J]. Wl 4,2011,23(2) :382-387.
[12] TR, FEEH, Tk, 5. BB RAIEE K A= & B ek
SRR ] AR, 2018,37(9) 1 2672-2679.
[13] =B A, (15, b, 5. Y8 3 4EE (e B /K RS B A TR
WIS T]. Fedbfis4R,2016,31(3) :218-224.
[14] vEzr s, HE&R TN, 55 SEIEE S 22 B m
)], +398,2013,45(3) :412-418.

(k8% 136 )
Bl RSB MR 2 A & i
FOREIARTI R, FEVE D 2 T R R 75, 250 T RIAT P s A
'3, DB AE AR ) 2% 1Y BR3P BE , A 34 BE L 5 SR R A= A
eGP RN, Y 224, 2\ SR A
W s fEZ 7

RIPTRGXT NIRRT AT 55 245 1 815 ¥ KR L I o B 2
SREA L, PR 7 AT B T, 78 /NS IS e A AT, SR A T
RIFUE 2534 , 3% 5 AT 45 FAl—8 7 o B2y e
N BN R AT AER KT R REAE g, X
JNABRHD R ISR & A8 B, A2 328 AR AR A < BE BT AT Akas
NI BIEGI A B it A\ A , LB B T
R BT R BE B B R A AR, X T IA A
M, R DL MRS it R AL S DL BEIR , RS &R P
0

S E 3k

(1] #5ERE. i A WTO s P8/ =L sEm o 5 [ 1] ) Fedkllz, 2003
(1):20-22.

[2] ENGE. 78 S BRI B 56 [ D] 774, 2014,8(18) 1142
-143.

[3] 2055, BEE \ AR R S SHIaHE T o [ T ]. KRR, 2013, 15
(3) :95-96.

[4] (900 ArAGKRK, 5L )\ AR R E R E P a1 ], T AL,
2002(2) :29-30.

[5] JHRRsR. fmadermE il ] AalliiR, 2012(10) <44,

[6] Fhukitt. ) \FBIERAEEAIEIA1T]. AR5 2, 2008(4) :37-38.

(7] B9 )\ pIEis o s A b i R aR [ 1. o Bl ™z, 2006
(6):27-29.

(8] faAfet: /\ A EEIR R E S RABax LT . Al SR, 2014, 34
(1) :79-80.

(9] XIS, 28575, BN, 5. 7SR BEIS / \ R PRI 200 B
[J]. TPEAR41,2015,30(5) :28-30.

[10] B, /\ A A PR M VA 2R IRse FO R [ D 1. BT
PO, 2004,

(1] B, ez, AR, 5 Rzt s R OB CR— T [ ]
LRV RF,2011,39(16) :9653-9634.



