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Fig. 1 Effect of different biogas fertilizer application

amount on plant height of rice
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Table 1 Effect of different biogas fertilizer application amount on biomass in stems and leaves of rice
TR 2K - e kAT E
Fresh weight of stem and leaf per plant/g Dry weight of stem and leaf per plant/g
S IS S TN 95 IR AR S
T - - RN - - - AW R
Treatments The The The ) The The The
. Booting Harvesting ) Booting  Harvesting
early of  middle of late of ) early of  middle of late of i
. . . . . X stage time . . . . . . stage time
tillering tillering tillering tillering tillering tillering
1(CK) 2.99 ¢ 17.37 b 51.82 ¢ 51.32 ¢ 33.42 ¢ 1.50 ¢ 2.86 d 7.49 b 15.12 ¢ 11.93 ¢
2 9.70 b 53.53 a 192.35a 116.61 be 107.12 b 2.52 b 12.34 a 31.09 a 34,27 ab  52.23 ab
3 14. 20 a 47.41 a 225.58 a 157.29 a 176.98 a 4.07 a 9.50 b 35.20 a 47.78 a 75.22 a
4 11.62 a 43.93 a 238.69 a 147.47 ab  155.20 a 3.52 ab 8.82 b 42.27 a 45.70 a 62.55 a
5 2.99 ¢ 17.18 b 94.79 b 79.51 ¢ 43.15 ¢ 1.34 ¢ 5.72 ¢ 16.89 b 22.26 be  21.96 be

G F B 5 AN R /NG FREROR 50 5 R BE K. TR,

The different lowercase in the same column indicate significant difference at 0. 05 level. The same below.

2.2 AEABREAEMNABENZELSISEMN  0.36% ., 7EKRA K AT (O 8207 11 2 22 p ) =%
A W B8 5 R A Ak B S 0 I 2 S B L ORI 4%
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[ 7 M Ak B % 280 W s TR IR CCRO ABER & KRR A8 S W i T RO, HLA 5
ARAMRER AR LA S ENZERBAEE BRI TR ESE HS 7 S R de
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MR S ROV A 2 fiAbEE 3 BT
HoAth kb 2

M BERT AT i B SOR W45 o . R R A P25
AR S AR AN KL B R EE 0. 1500 ~

ANFZAL . 73 BERTIY AN R 76 AT Ak B A4 B 5 22 S
P, HAREE 4 F AR (1. 82%0) ; Bifi 5 AE K i 109 Ay 4iE
KA LA B 5 0 25 S R AT Hh BRAR /N
BCmiZERE R . 2 WAk 30 4% Ak BEA 5 EHES O b
3> 403 2> 4h B 5> 4b PR 4% IR (CKD .

*2 ARABEREAEMNKBENFSISENZ
Table 2 Effect of different biogas fertilizer application amount on nutrient content in stems

(%)

and leaves of rice

A &1 Nitrogen content W& & Phosphorus content A & Potassium content
Tr:ijims IyEE ArEE JpEE P SrEE rEE ArEE T SrEE JrEE ArEE S R
RO i A RO i A GIE U iF: N =S ]

1(CK) 0.83e 0.64d 1.01d 0.60c 0.48b 0.23b 0.26a 0.30b 0.18 b 0.19a 2.01c 2.03b 3.44b 2.36c 2.18 ¢

2 1.09d 1.24¢c 1.59b 0.70b 0.63a 0.23b 0.26a 0.30b 0.24a 0.20a 2.28b 2.24a 3.05c 3.50a 3.41 b

3 1.90a 1.84a 1.71a 0.83a 0.74a 0.27a 0.21b 0.36a 0.15b 0.19a 1.85d 2.01 b 3.82a 3.50a 4.03 a

4 1.30 ¢ 1.51b 0.91e 0.73b 0.45b 0.18 b 0.26 a 0.31 b 0.20 ab 0.19a 1.82e 2.15ab 3.20c 3.45a 3.02d

5 1.44b 1.32¢ 1.33¢c 0.53¢ 0.40b 0.20b 0.20b 0.31b 0.16b 0.19a 2.47a 1.96b 3.59b 3.24 b 3.28 ¢

2.3 R B P XY Ak R R MO B0 XHIE(CK) Gb T 2 4b 7 4 A Ab B 5 45 3106 =

mMESAUEL. A3 PN REEHN
8.43 kg, W T A3 2 J5 1) % o ™ AR AR L o> ™
L G A AL PEAH b 25 S5 B 3 TORCE i, &b
FE3>5>4>CK>2, 667 m’ =, Ab B 3 [k

128.67.326.68.17.34.93. 34 kg, LI M4ERFAUL
Mg 1. 75 JC - kg' 5, 4b 3 3 K667 m® L XT
M(CK) b PR 2 b3 4 4bFR 5 Z U A 225. 17 JE,
571.69 J6.30. 34 JGAN 163. 34 Jo. 5 %5 W& .
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Table 3 Effect of different biogas fertilizer application amount on grain yield of rice

it 3 N THE R A
Treatments Plot yield/(kg+20 m*) 1000-grain weight/g Equivalent yield/(kg+667 m?) Income /(JG+667 m?)
1(CK) 6.50 b 26.43 b 433.36 b 758. 38
2 3.53 ¢ 22.40 ¢ 235.35 ¢ 411. 86
3 8.43 a 28.13 a 562.03 a 983. 55
4 8.17 a 27.40 ab 544.69 a 953. 21
5 7.03b 27.50 ab 468. 69 a 820. 21
24 AEZREAEXNHFHNPESESEN (IR, 0T LIS Rbk i 57 20 BOBCIR AL, 62 2 4=
01 4 R R R 2 B A BRSBTS A 4 08

I 4 AT AR B 4 /)N XK R R R T 4 (Pb)
Fim b, o 131 mgekg ! GXIR(CKO AT LL . FF
Birp Pb SR T T 23.58%, AbHE 3 Jifi ALY
/NDKOKFEAEARL AR Ph % B AR, O 0. 91 mgekg',
FAL TR IR CCKD . A Ja] vE e i H 2 % T8
BOCoOFRMR/NZEF RN 5> b5 2>
AbER 3> b FE AT IR (CKD . BRI (CKD 4h L 4%
Aab B[] 5 s 14 g AR AELERS 55 T X B (CKO)

S ST VU N i [RTE Uy R = I S VARG
BB (Cd) & i a3 i (A b F AR K R X AT
RE 55 FF L r A 58 A 2 B ASCRS AS PR —
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Table 4 Effect of different biogas fertilizer

application amount on contents of heavy metal

fb i 4 )& & Contents of heavy metal/(mgekg!)
Treatments Pb Cd Cr Hg As

1(CK) 1.06 b KKt 28.07d 0.01b Kl

2 0.97 be  RKKH 53.85a 0.05a KK

3 0.91 ¢  RK 47.98b  0.06a KK

4 1.31 a KK 42.54c¢  0.07a REH

5 1.01 be  REH  58.02a 0.07a KKl

3 kit
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Effects of Different Biogas Fertilizer Application Amount
on Growth, Yield and Heavy Metals Content of Rice

HUANG Xiang' , HONG Juan'?, CHEN Gang'*, LIAN Zhi-cheng' , DU Lei' , WANG Su-ping' ,

ZHANG Li-hong' ,YE Li-xia'**

(1. Wuhan Academy of Agricultural Sciences, Wuhan 430000 ,China;2. College of Resources and Environment,

Huazhong Agricultural University, Wuhan 430070, China)

Abstract ; Biogas fertilizer is a high quality organic fertilizer, which include various kinds of nutrient needed for

plant growth. It has great significance to apply it safely and effectively to agricultural production to reduce envi-

ronmental pollution and increase yield. The effects of different biogas fertilizer application amount by different

volume on rice growth and development, nutirent content, yield and content of heavy metals in rice seeds of the

Indica rice Huanghuazhan were studied with series of field trials. The results showed that the height of plant,

stems and leaves growth and nutrient content of rice were affected by the use of biogas as base fertilizer and the

compound fertilizer as supplemental fertilizer, the yield per 667 m* of rice could reached 562. 03 kg. Meanwhile,

the results also showed that the content of heavy metals in the harvested grains were increased when the high

application amount of biogas fertilizer.

Keywords: biogas fertilizer; Indica rice; yield; heavy metals
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