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Effects of interated fertilization with pig compost and fertilizers
on yield of rices grains and nitrogen use efficiency

SONG Xiao-lin, LIU Qiang”, RONG Xiang-min, XIE Gui-xian, ZHANG Yu-ping

(College of Resources and Environment, Hunan Agricultural University, Changsha 410128,China)

Abstract: A field plot experiment was carried out to study the effect of integrated fertilization with organic manure and
chemical fertilizers on grain yield of rice, accumulation of N P K nutrient and nitrogen use efficiency. The study was
conducted in field with eight treatments: non fetilization,organic manure, swine manure (corresponding to 10%, 20%,
30% organic manure, respectively), pig dung (corresponding to 20% organic manure), biogas slurry(corresponding to
20% organic manure), staw(corresponding to 10% organic manure), respectively. Results showed that the combined
application of pig manure compost and inorganic fertilizers increased the grain number per panicle and the grain yield of
rice, promoted rice nutrient accumulation, and improved nitrogen efficiency. The rice yield of treatment of pig manure
compost instead of 20% pure fertilizer is the highest(5 662.4 kg/hm®) and the yield increased 8.5% compared with pure
fertilizer treatment. In the late rice, the rice yield in the treatments of pig manure compost instead of 10%, 20%, 30% pure
fertilizer increased 12.5%, 11.6% and 5.8% respectively than that in the pure fertilizer treatment. Rice nitrogen use
efficiency is the highest in the treatment of pig manure compost instead of 20% pure fertilizer.
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Table 1 Nutrition contents of different organic fertilizers
HzOz
N P205 K20
0.53 0.25 1.63
1.26 4.52 1.06
041 0-59 0.12 Microsoft Excel 2003
1.74 4.11 1.84
DPS V7.05
11.27 g/kg
0.51 g/kg 0.27 g/kg 6.99 g/kg 1.4 KIEFERKSHANENITE
101.93 mg/kg 14.93 mg/kg
84.93 mg/kg pH 6.29
1.2 IRt [8-9]
2010 N P K N P K
[9]
8 A( 2 HR5LH
o
BC )« 10% ) D 2.1 FEHAD S LRRE MR KFEE BRI
20% ) E( 30% ) F(
2
20% ) G( 20% ) H(

10% ) 3

(A)



442 (

http://www.hnndxb.com

2011 8

20% (D) (B) 2.2 BEMESHKIERENKETFEWREZRN
8.5% 10% (C) A1)
20% (D) 3
(B) 12.5% 11.6%
10%
(C D E) ©
10%  (H) (A)
(A)
F2 AEAETHIKETE
Table 2  Effects of different fertilization treatment on grain yield
of rice kg/hm’ 30% (E) 10%
(H) (B)
A (2534.84562.6)Cc (3 653.3x1 382. 5)Bb
B (5217.04971.4)ABab (5 603.3£349.7)Aa
C  (5200.9+304.7)ABab (6 301.7+287.7)Aa
D (5662.4+327.9)Aa (6 255.0£161.3)Aa (A) (A)
E  (5538.8+545.1)ABa (5928.3+291.2)Aa
F  (5429.2+468.3)ABa (5931.7+837.1)Aa
G (5521.7+307.0)ABa (5 745.04370.4)Aa (C D B)
H  (4332.54514.7)ABa (5 745.0£501.4)Aa
% 3 TRLETKE"EHMMER
Table 3 Effects of different fertilization treatment on grain yield components in rice
/ / 1% / /g
A ( 80.25+11.03)Bc  ( 64.81£9.10)Ab (80.74+0.30)Aa (132.24+20.90)Bc  (30.28+0.87)Aa
B (122.75+9.98)Aab  ( 76.37+8.38)Aab  (62.11+2.60)Bb (255.36+12.06)Aa  (27.62+0.89)Bbc
C (128.33+3.66)Aa ( 85.83+3.42)Aa (66.96+4.35)Bb (228.00+£16.44)Aab  (28.05+0.46)Bb
D (123.59+14.21)Aab  ( 83.38+14.38)Aa  (67.18+5.06)Bb (237.12+4.56)Aab  (27.55+0.27)Bbc
E (118.82+12.81)Aab  ( 80.18+14.40)Aab  (67.17+5.60)Bb (215.84433.61)Ab  (27.93+1.48)Bbc
F (111.8749.46)Aab  ( 71.80+14.43)Aab  (63.91+4.77) Bb (214.32427.36)Ab  (27.77+0.49)Bbc
G (117.09£6.82)Aab  ( 75.97+3.29)Aab  (64.96+3.05)Bb (228.00£16.44)Aab  (26.54+1.05)Bc
H (106.48+12.92)Ab ( 64.23+4.10)Ab (60.66+4.91)Bb (231.04+28.96)Aab  (28.17+0.32)Bb
A (129.32426.18)Ab  (108.76£23.24)Ab  (83.99+2.58)Aab  (180.88£64.65)Bc  (27.57+1.80)Aa
B (171.06+£36.73)Aab  (134.85+30.79)Aab  (78.67+£0.78)Aabc  (316.16+46.80)Aa (25.03+1.10)Aab
C (206.25+6.24)Aa (161.29+10.14)Aa  (78.16£6.11)Abc  (232.56+13.93)ABbc  (25.03+2.32)Aab
D (186.23+16.29)Aab  (145.11+17.35)Aab  (77.80+4.41)Ac (244.72+45.60)ABbc  (24.40+1.77)Ab
E (161.38+61.47)Aab  (136.10£24.43)Aab  (84.37+4.28)Aa (261.44+36.19)ABab  (23.90+0.49)Ab
F (181.97£30.56)Aab  (143.47+25.11)Aab  (80.22+0.89)Aabc  (255.36£39.84)ABab  (24.07+1.30)Ab
G (162.33+£37.07)Aab  (127.53+40.00)Aab  (78.97+2.75)Aabc  (244.72+30.36)ABbc  (26.43+2.10)Aab
H (148.14+24.75)Aab  (115.66+21.95)Ab (77.96+1.36)Ac (264.48+32.35)ABab  (24.47+0.92)Ab
4
34d 26 34d
10% (H)
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Table 4 Effects of different fertilization treatment on tillering of rice plants
5d 12d 19d 26d 34d 41d 48d
A 3.67 4.07 6.13 7.00 7.80 7.47 6.07
B 3.53 4.67 10.00 10.80 13.33 13.00 12.07
C 3.73 5.13 10.33 12.13 13.73 13.47 10.53
D 3.67 6.00 12.00 13.33 13.80 13.40 11.87
E 3.60 4.87 10.27 11.60 12.87 11.33 10.27
F 3.87 5.20 10.73 12.27 15.13 13.93 10.93
G 3.93 6.27 12.47 13.93 15.13 13.73 11.27
H 3.67 3.73 6.60 7.73 11.40 14.33 11.27
A 3.67 6.25 8.58 10.17 10.08 8.42 3.67
B 3.53 10.08 13.92 15.00 16.75 12.83 3.53
C 3.73 12.25 15.17 17.58 19.50 14.67 3.73
D 3.73 13.58 13.67 19.33 18.33 13.83 3.73
E 3.40 9.25 13.42 19.58 16.08 13.25 3.40
F 393 12.00 12.83 19.08 18.25 12.92 393
G 3.80 9.08 13.00 14.33 16.67 13.17 3.80
H 3.80 8.42 11.75 12.92 15.92 11.42 3.80
2.3 JEFMIESLBEECMERTKFEM EER NL PL K
& BN © D5
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Table 5 Effect of different fertilization treatment on the content of N, P, K in rice kg/hm2
N P K
A (42.94428.13)Bb  (30.3244.78)Bc  ( 4.57+18.38)Aa  ( 7.82+1.37)Ab (423.28+130.96)Bb  (26.38+3.7)Cd
B (124.59+£20.98)Aa (71.90+£3.66)Aab ( 3.25+4.54)Aa ( 8.76+2.75)Ab (957.66+58.05)Aa  (43.18+4.37)Bbc
C  (114.22+15.68)Aa (74.04+11.86)Aab (27.04+1.11)Aa (13.25+3.43)Aab  (860.47+7.01)Aa (52.18+5.17)ABab
D (148.23£2.99)Aa  (73.96+2.45)Aab ( 7.44+11.36)Aa  (12.67+1.86)Aab  (858.28+114.18)Aa (48.29+7.37)ABbc
E (127.70+33.88)Aa (73.51+4.52)Aab (15.75+40.66)Aa  (15.85+1.88)Aa (813.16+£76.49)Aa  (60.56+8.73)Aa
F  (128.28420.35)Aa (72.58+16.37)Aab (17.21£1.26)Aa (13.55+8.04)Aab  (908.08+122.85)Aa (50.80+1.58)ABab
G (143.38+17.42)Aa (77.96+2.46)Aa  ( 3.62+2.94)Aa (12.66+1.35)Aab  (883.91£137.41)Aa (47.42+3.71)ABbc
H (142.25+7.63)Aa  (60.86+11.02)Ab ( 9.87+4.69)Aa ( 8.87+1.74)Ab (933.18+26.52)Aa  (36.85+13.23)BCcd
A ( 44.67£4.17)Bc  (40.14£19.81)Bb  ( 8.35+5.35)Bb (20.43+5.82)Bb (322.10+100.58)Bc  (18.91+4.14)Bc
B (125.62+24.75)Aab (72.77£7.59)Aa  (19.03+9.34)ABab (21.33+4.87)Bb (602.32+75.68)Aab (26.51£9.15)ABbc
C (115.64+10.66)Aab (79.67£1.04)Aa  (20.30+11.61)ABa (36.60+£6.93)ABa  (625.81+30.28)Aab (32.49+10.84)ABab
D (131.01£5.52)Aa  (83.2244.39)Aa  (25.10£5.3)Aa (39.74+3.56)Aa (608.71+44.23)Aab (39.27+4.74)Aa
E (115.20£1.97)Aab  (73.92+4.78)Aa  (26.35+1.19)Aa (37.33+x17.4)ABa  (651.04+43.87)Aab (36.23+5.12)Aab
F  (110.19+£27.16)Aab (75.51+10.69)Aa (27.65+1.45)Aa (30.42+2.45)ABab (677.59+£61.24)Aa  (27.08+4.54)ABbc
G (129.02+£6.98)Aab  (67.64+5.87)Aa  (20.66+£7.17)ABa  (31.00+5.48)ABab (568.96+£79.99)Ab  (27.42+6.29)ABbc
H (104.15£16.15)Ab (72.88+8.45)Aa  (18.66+2.08)ABab (31.85+3.84)ABab (659.73+22.73)Aab (28.57+6.29)ABabc




444 ( ) http://www.hnndxb.com 2011 8

2.4 JEEHEADS 1k ALER e X K S 5 R R0 #) (H) 20%
ES:NEAT (D)
6 10% (H)
20% (D) 20% (G) (B)
B) 13.1% 12.7% 0.92 0.88
20% (D) 10% (H)
B) 8% 20% (G)
(A) 10% ©)
20% (G) ove | 20% (D)
(D) B)  19% 20% (D) 30%
18.5% 20% (D) (E) 10% (H)
B) 13.7% 10% ©)
(A) 20% (D) (B)
10%

* 6 TRAEBTRENERRERSHANER

Table 6 Accumulation and utilization efficiency of N in rice under different fertilization treatment

/(kg-hm ™) % /kg'kg™") f(kgke™) (kgkg™) Ikgkg ™
A 73.26 — 112.96 40.09 0.92 36.65 —
B 196.49 73.64 95.67 31.18 0.76 36.49 18.86
C 188.26 69.13 94.06 32.16 0.85 39.73 18.71
D 222.19 87.24 87.13 30.28 0.66 38.86 21.95
E 201.21 75.73 92.60 32.98 0.77 38.09 21.08
F 200.86 75.48 90.86 32.00 0.75 38.74 20.31
G 221.35 87.63 86.26 29.43 0.72 30.40 20.96
H 203.11 76.14 85.32 25.31 0.56 36.65 12.61
A 84.80 — 126.68 44.05 0.88 21.36 —
B 198.39 67.30 96.19 28.25 0.58 32.76 11.40
C 195.31 65.50 103.90 32.62 0.71 36.85 15.48
D 214.23 76.57 95.50 29.23 0.64 36.57 15.21
E 189.12 61.88 101.77 31.34 0.64 34.66 13.30
F 185.69 59.88 110.65 32.63 0.71 34.68 13.32
G 196.67 66.30 95.69 29.34 0.53 33.59 12.23
H 177.03 54.81 103.92 32.20 0.70 33.59 12.23
3 GitEitie >8%
a. b.
[2,10-12] 20%
5 662.4 kg/hm® [10]
8.5% 10% [13-14]
6 301.7 kg/hm® 10% 20%

30% 12.5% 11.6%
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