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1
1.1 AREMH
111°5223" 26°45°12"
120 m 18.0°C 36.6 ~40.0C =10.0C 5 600C 1 250 mm 1
470 mm 300 d 1610 ~1620 h 4550 MJ/m*> . . o
1.2 44X 13 59X 5%t
1982 :pH 5.2
19.8 g/kg 1.44 ¢g/kg 82.8 mg/kg 0.48 g/kg 9.6 mg/kg 237
mg/kg 65.9 mg/kgo
4 :1) M;2) NPK; 3) NPKM; 4) CK. 1.8 mx15.0m=27m’ 3
o 1. (N 46%) 157.5
kg/hm? (P,0,12%) 450.4 kg/hm’ (K,0 60%) 56.3 kg/hm’ 22 500 kg/
hm?( N 72.0 kg/hm® P,0; 56.3 kg/hm’ K,O 33.8 kg/hm?) o
o ( Oryza sativa) 3~5 o
1
Table 1 Treatments with different fertilizers kg/hm?
" Amount of fertilizer applied " Nutrients content in fertilizer
Treatment " Chemical fertilizer applied * N P, 05 K,0
N P,0, K,0 Manure
CK 0 0 0 0 0 0 0
M 0 0 0 22 500 72.5 56.3 33.8
NPK 72.5 56.3 33.8 0 72.5 56.3 33.8
NPKM 72.5 56.3 33.8 22 500 145.0 112.6 67.6
* Amounts of fertilizer applied each season.
1.3 ;B AT *
2011 \ 4 0 ~20 cm
. . pHo 5 27 6 18 7 15
8 15 9 10 o 11 .
0.25 m’
( Monochoria vaginalis) ( Eleocharis yokoscensis) ( Cyperus difformis) . ( Rotala
indica) . ( Echinochloa crusgalli) ( Chlorella) ( Alternanthera philoxcroides)
( Lemna minor) ( Marsilea quadrifolia) ' .
Olsen pH 2.5 1 mol/L. NH,OAc -
7
1.4 57k
Excel 2003.SPSS 13.0 LSD (a=
0.05)

2
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2.1 KMARFEIRHE &FE LK H 0

2.1.1 30 ( 2). M
CK NPKM M.NPK  CK NPKM
34.4% 24.6% 31.1% 24.6% 11.5%  39.3%; NPKM NPK
95% M CK ; M CK ( Cynodon dactylon)
NPKM o
1820
2 2011

Table 2 Weed species number and dominant weeds at different growing stages of rice in 2011

Weed species number

Season  Treatments Mean Dominant weed species
ITS ATS MS ( No.)
M 6.7+0.6 8.7x1.2 9.3+0.6 8.2x1.4 N N L. minor M. quadrifolia M. vaginalis
Eally  NPKM 6.7:1.2 6.0£0.0 5.7:1.2 6.1£0.5 . . L minor M. quadrifoliac M. vaginalis
rice  NpK 73512 8.3%0.6 7.320.6 7.6+0.6 . . L. minor M. quadrifolic M. vaginalis
CK 7.7+0.6 7.7x0.6 8.7x0.6 8.0x0.6 N N Chlorella  R. indica E. yokoscensis
M 7.0£1.0 7.7%0.6 8.0x1.0 7.6%0.5 . . M. quadrifolia M. vaginalis C. dactylon
Late NPKM 5.3+1.2 6.3+0.6 6.7+0.6 6.1=x0.7 M. quadrifolia
rice NPK 6.3+0.6 7.0+x1.0 7.0+0.0 6.8x0.4 N M. quadrifolia C. dactylon
CK 8.0+£0.0 8.7x0.6 8.7+x0.6 8.5=x0.4 N N E. yokoscensis R. indica C. dactylon
ITS: Initial tillering stage; ATS: Active tillering stage; MS: Maturing stage. The same below.
2.1.2 ( Sagittaria pygmaea) . N N
( 3). : NPKM
; CK )
( Ludwigia prostrata) NPK CK ; NPK
NPKM NPKM ; NPKM ;
CK o : NPKM
; ( Erigeron annuus) ( Lindernia procumbens) CK
NPKM o
nxn
2.1.3 M CK M
M NPKM.NPK CK 10.7% 4.5% 37.7%( 1),
N CK NPK.NPKM M
CK 77.9% 289.9% 410.5%( 1); N
M.NPK CK NPKM 56.6% 29.9% 75.7% (
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Table 3 Species and density of weeds at different growing stages of rice in 2011 Plant/0.25 m?
Growth  Treatments M. E. R. in- C. M. L. A. E. ann- L. proc— E. yoko-
S. pye- Chlorella
period quadri-  crus— dica dac— vagina—  prostra—  philox— uus C. dif~ umbens scensis
e Jolia galli tylon lis ta croides Sformis
M 168.0 16.7 21.7 5.3 1.7 0.0 0.0 0.0 0.0 0.0 0.0 + +
ITS NPKM 94.3 14.3 20.3 1.0 0.3 0.0 0.0 1.0 0.0 0.0 0.0 + +
( NPK 65.3 8.7 6.7 0.7 3.0 0.0 0.3 1.0 0.0 0.0 0.0 + +
Early rice) CK 27.7 4.3 8.7 2.7 0.7 0.3 0.0 0.0 0.0 0.0 0.0 + +
M 13.3 24.7 22.3 117.7 1.7 218.0 0.0 0.0 0.0 34.7 0.0 + +
ATS NPKM 20.3 47.0 24.7 16.0 0.0 159.7 0.0 0.7 0.0 0.0 0.0 + +
( NPK 36.7 32.0 7.0 33.3 0.7 140.7 0.4 1.7 0.0 6.3 0.0 + +
Early rice) CK 35.0 21.0 7.0 140.7 0.3 28.0 0.0 0.0 0.0 3.0 0.0 + +
M 7.3 9.0 24.3 126.0 3.0 206.0 0.0 0.0 0.0 45.3 0.0 + +
MS NPKM 7.7 22.0 21.7 16.7 0.0 145.0 0.0 0.0 0.0 1.7 0.0 + +
( NPK 21.3 20.0 6.0 42.7 2.0 128.7 0.7 1.7 0.0 5.0 0.0 + +
Early rice) CK 21.3 13.0 3.0  472.0 2.3 76.0 38.7 0.0 0.0 43.3 0.0 - +
M 0.0 16.7 12.7 6.7 2.7 20.7 0.0 0.0 0.0 1.0 0.0 - +
ITS NPKM 0.0 34.3 9.3 1.7 0.0 17.7 0.3 0.0 0.0 0.3 0.0 - -
( NPK 0.0 33.3 3.7 7.0 7.7 7.7 0.0 0.0 0.0 0.0 0.0 - +
Late rice) CK 0.0 9.3 1.7 85.7 3.3 17.3 3.7 0.0 0.0 9.0 0.0 - +
M 0.0 14.3 12.3 39.0 2.7 28.7 7 0.0 0.0 62.3 0.0 - +
ATS NPKM 0.0 29.3 8.7 5.0 1.0 19.7 0.3 0.0 0.0 8.0 0.0 - -
( NPK 0.0 29.0 4.0 17.0 19.3 20.7 0.7 0.0 0.0 7.7 0.0 - +
Late rice) CK 0.0 10.3 0.7 198.0 21.3 23.0 10.0 0.0 0.0 12.3 0.0 - +
M 0.0 22.0 11.7 14.0 41.0 1.0 2.7 0.0 0.0 11.7 0.0 - +
MS NPKM 0.0 32.3 8.3 28.0 0.7 8.0 .0 0.0 0.0 6.7 0.0 - -
( NPK 0.0 22.3 2.7 20.7 35.7 2.7 0.3 0.0 0.0 4.7 0.0 - +
Late rice) CK 0.0 4.3 0.7 118.0 38.7 1.7 2.7 0.0 10.3 2.0 13.3 - +
Ly “- “+ 7 represent appeared weeds - " represent non-appeared weeds.
1)
( 1o
M 165.7%  325.0% CK
167.8% 261.0%
; NPKM
52.5%  29.6% 98. 3%
49.4% o
(4

~

o
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The different small

(P<0.05) .

M # Double rice
different growing stages of rice in 2011

Fig.1 Dynamic changes of weed dry mass at
letters mean the significant difference at P <0.05.

1 2011

B % Laterice
== | Rice season

EL# Early rice
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4 N N

Table 4 Effects of fertilization rice season and growing stages on total dry mass of weeds

Source of variation Type III sum of squares Degree of freedom Mean square ~ F F value P P value
F 162.3 3 54.1 8.57 0.029
G 916.2 2 458.1 13.28 0.006
s 23.9 1 23.9 0.69 0.438
FxG 176. 1 6 29.3 0.85 0.576
FxS 471.2 3 157.1 4.55 0.035
G xS 86.9 2 43.5 4.06 0.049

Error 207.0 6 34.5

Total 14 072.8 24

0. 549( 0.412) . R Squared =0.549 ( Adjusted R Squared =0.412) . F: Fertilizer; S: Rice season; G:

Growing stage.

5 pH
Table 5 Correlations of available nutrient contents and soil pH with dry mass of

weeds during early and late rice season

Soil nutrient Total weed dry mass Wet weed dry mass Floating weed dry mass
Equation r Equation r Equation r
Alkali-hydrolyzable N y=2.213 9x +115.1 0.465" y=1.179 6x +132.59 0.482" y=1.8717x +127.6 0.336
Available P y=1.599 8x +8.981 5 0.517" y =2.407 9x +23.997 0.542" y=3.001 1x +9.471 0.666**
Available K y=-2.1255x+208.66 —0.493"* y=-2.5122x+196.44 —0.582** y=1.776 2x +146.24 0.234
pH y=-0.001 4x +6.127 6 -0.096 y=0.002 7x +6.057 1 0.194 y=-0.0127x+6.2002 -0.516**

* P<0.05 * *P<0.0I.

pH ( 6)o pH

6 pH

Table 6 Effects of available nutrient contents and pH of paddy soil on dry mass of weeds

r Indirect path
Factor Direct path pH
Alkali-hydrolyzable N Available P Available K Total
Alkali-hydrolyzable N 0.465 0.625 0.168 0.227 -0.185 0.210
Available P 0.517 -0.169 -0.045 -0.058 0.156 0.053
Available K -0.493 -0.834 -0.303 -0.288 0.426 -0.165

pH -0.096 -0.415 0.041 0.054 0.016 0.111
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Effects of different fertilization models on the characteristics of weed
communities during the rice growing seasons
DONG Chun-hua' >*  LIU Qiang' GAO Ju=sheng’® XU Ming-gang” WEN Shidin’® ZENG Xi-bai*
(1. College of Resource and Environment Hunan Agricultural University Changsha 410128 China;
2. Institute of Agricultural Resources and Regional Planning CAAS Qiyang Agro-ecosystem
of National Field Experimental Station Qiyang 426182 China; 3. Institute of Agricultural
Resources and Gegional Planning CAAS/Ministry of Agriculture Key Laboratory of Crop
Nutrition and Fertilization Beijing 100081 China; 4. Institute of Agricultural
Environment and Sustainable Development CAAS/Key Laboratory of
Agro-Environment Ministry of Agriculture
of China Beijing 100081 China)

Abstract. An investigation was made at a double-rice paddy field set up in 1982 in the Red Soil Field Experimental Sta—
tion CAAS China to study the species and biomass of weeds growing during the rice ( Oryza sativa) growing seasons.

Over a 30-year period organic chemical and a mixed organic and inorganic fertiliser were applied with the same rates
of nitrogen ( N)  phosphorus ( P) and potassium ( K). Compared with other treatments long-term application of
mixed fertiliser resulted in the least number of weed species in both rice growing seasons. Organic fertiliser application
resulted in the greatest number of weed species in the early rice growing season while treatment without fertiliser appli—
cation resulted in the greatest number in the late growing season: 4.4% and 39.3% higher than the former two respec—
tively. Long—term application of organic fertiliser resulted in the highest biomass of weeds in both seasons 10.7% 4.

5% and 37.7% higher than the applications of mixed chemical and no fertiliser respectively. Long-term application of
organic fertiliser resulted in the highest biomass of all weeds and floating weeds in the early season the treatment without
fertiliser application resulted in the highest biomass of both in the late season while mixed fertiliser application resulted
in the highest biomass of floating weeds in both seasons. Soil alkali-hydrolyzable N and available P were positively corre—
lated with the dry mass of weeds (r=0.465 P <0.05 and r=0.517 P <0.05 respectively) and of wet weeds ( r =

0.482 P <0.05 and r=0.542 P <0.05 respectively) . Dry mass of floating weeds was positively correlated with soil
available P (r=0.666 P <0.01) and was negatively correlated with soil pH (r=0.516 P <0.01). Soil available
P under the co-effects of soil pH alkali-hydrolyzable N and other factors had an indirect effect on the dry mass of
weeds. If effective control of the growth of wet and floating weeds in red soil paddy of south China is to be attempted by
achieving a beneficial dynamic equilibrium between the weed species and total biomasses the best way is to adopt vari—
ous fertilisation measures to maintain proper alkali-hydrolyzable N and available P contents and soil pH.

Key words: long-term experiment; fertilisation model; double cropping rice; weed community; characteristics



