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Effects of Different Treatments of Fertilization and Irrigation on Rice Yield and

Soil Fertility and Enzyme Activity in Wheat Straw Amendment Field

WANG Wei', ZHU Liqun®’, WANG Wenbo?, HU Naijuan’, ZHANG Zhengwen’, BIAN Xinmin'"*
(1. College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing ,

Jiangsu 210095, China; 2. College of Agriculture, Nanjing Agricultural University , Nanjing, Jiangsu 210095, China)
Abstract: [ Objective | Field experiments were conducted to study effects of different treatments of fertiliza-
tion and irrigation on rice yield, soil nutrient and enzyme activity under straw amendment, and to provide
theoretical support for the development of high quality, highly effective ecoagriculture. [ Methods] Through
field experiment, we designed three kinds of irrigation patterns and three nitrogen levels, total of nine exper-
imental treatments, and set up three no straw treatments as a control. [ Results] The application rate of ni-
trogen fertilizer was 225 kg/hm?*, the shallow wetland regulation irrigation mode can help control the tiller,
reduce plant height, form a reasonable population structure. Different treatments of fertilization and irriga-
tion had no significant effect on rice per panicle, seed setting rate, shallow wetlands regulation irrigation
mode can effectively improve rice panicles and grain weight, thus improving rice yield. The rate of fertilizer
was 225 kg/hm?®, the shallow wetlands regulation irrigation mode can effectively improve the amount of SOM
(soil organic matter), TN (tatl N), AP(availale P), AK(available K). Straw amendment can significantly
improve soil invertase activity, reduce soil urease activity, while the soil catalase activity had no significant
change. In straw amendment field, rate of nitrogen fertilizer was 225 kg/hm’, the shallow wetlands regula-
tion irrigation mode improved the most signifycantly on soil invertase activity, but different treatments of
fertilization and irrigation did not significantly reduce the soil urease activity. [ Conclusion] In straw amend-
ment field, when the rate of fertilizer was 225 kg/hm?®, shallow wetlands regulation irrigation mode can ef-
fectively improve rice yield and soil fertility.

Keywords: straw amendment; different treatments of fertilization and irrigation; rice yield; soil nutrient; en-

zyme activity

:2014-04-12 :2014-05-30
( ) *— ”(201103001)
(1988—), ( )y s s . E-mail:13451870716@163. com,
(1952—), ( ) s s s . E-mail: bjxIlml@163. com,



44 35
13 ’ 80%, ; 1~3
, . cm ; . ;
) , (3 ©, ,
S 35 d 4~5d,
s 5~10 cm o ,
. sy 180 kg/hm’ ( ,D),225 kg/hm’ (
e . , .7) 270 kg/hm” ( NN
o s s 225
. kg/hm*(2) . 3 .36 .
) , 25 m* (5 mX5m), (40 cm)
6:2:2 . 7d
’ , ( ) . P,O; 135
kg/hm? K,O 210 kg/hm?*, .
’ 2012 2012 7 3 .,
: : 2012 11 20 2. 55X 10°
> ’ /hm?, 3~4
. 1
1 / (kg «hm %)
YHG (G) 270
1.1 YHZ - (H (Z) 225
2012 6 2012 11 YHD (D) 180
YBZ (B (2) 225
° QHG (G 270
) 15.4 °C, 1 200 mm QHZ (I 2 225
, 2 135 h, 116. 3 d, QHD (Q M 180
, . QBZ (B) (Z) 225
) CHG (G) 270
, 5~10 cm. : CHZ © (H) (Z) 225
CHD (D) 180
CBZ (B (2) 225
5055, (0—20 cm) b
29. 81 g/kg, 194. 02 mg/kg, K 15c 1515, N P ’ :
13. 60 mg/kg. 51. 45 mg/kg, pH
7.34,
1.2 1.3
1.3.1 (2012 11 19
, , C D, ) 3 1m )
(D (Y, 1 N . ,
~3 cm s 7 d 3 (2) 3
Q. “ « . .7 ( , 20 cm,
)+ ( )+ ( 1.3.2 (SOMD)
) (1 cm ) . 5~7d o1y (TND
2 cm , Lol (AP)
, 70% ~ Lol (AK)




4 45
9] ; [10] ; ,
[11] ; [10] . .
Excel . , 2.2
SPSS 16. 0 . 2 . »QHZ
CHZ 4.5% (p=>0.5),
2 YHZ 11. 7% (p<<0.05)
2.1 . ,
2.1.1 ,
. , 3 , ,
40 d . .YHZ .
. 552.31 /hm*,QHD ., QHD
. 492,92 /h . . QHZ YHZ,CHZ
, (p<<0.05), ,
. . YHZ
2.1.2 , YBZ ., QHZ QBZ,CHZ CBZ
. (p<<0.05), 8.7%,9.5%,
. YHZ YHD
; (p<<0.05), o
4,19 cm, 4.36%, (p<<
2.33 cm, 2.47%., 0.05),QHZ  YHZ.CHZ 7.9% 7.2%,
.3 , QHD  YHD,CHD 9.9% 6.5%,
, QBZ QHZ, . 3 .
, . . 3.9%,
2
(10° hm?) / /% /8 (t- hm’zé (t+ hm*2/>
YHD 2.79¢ 126. 45" 86. 46" 26. 47" 8. 08 7.56¢
YHZ 2,90 132.03% 84.96" 26. 49" 8.63 8. 06"
YHG 2.97" 129. 87 87. 79" 26. 55" 8.99 8. 18"
YBZ 2. 95 128. 00" 87.59° 25. 45°¢ 8.42 7.87"
QHD 3. 08" 125, 68" 88.59° 25.36°¢ 8.70 8.31"
QHZ 3. 24° 131. 58 86. 16" 29. 09" 10. 69 8.70°
QHG 3.27° 131.07® 86. 94* 27. 45" 10. 24 8.59
QBZ 3,11 124. 48 84. 38" 26. 75" 8.75 8. 24"
CHD 3.09 123.33¢ 83. 54" 25.29¢ 8.07 7. 80"
CHZ 3.10% 131.33% 85.91* 27.52° 9.62 8.11°
CHG 2,95 135. 88* 83. 94" 26. 06" 8. 77 8. 10"
CBZ 3.10% 130. 83® 85.75% 25.13¢ 8.73 7.83"




16 35
2.3
3 . ,
0 , (72,
(& (p<<0.05),
(2
, YHZ.QHZ,CHZ
YBZ,QBZ,CBZ 7.5%,17.5%,12. 3%, L
(p=<<0.05), 2.4.2 2 :
(p<<0.05), ,
(p=>0.05), ) ,
(p=<<0.05), (p=>0.05), (p<
s 0.05 ,.YHD o
. : (p=0.05),
, QHZ QBZ(p<<0.05),
YHZ YBZ,CHZ CBZ o
3
/ / / /
(g+kg) (g+kg) (mg+kg ') (mge+kg ")
YHD  24.32" 1. 30 7.90% 105. 29¢
YHZ  23.39" 1.38" 8. 70" 107. 95"
YHG — 22.92" 1.37"% 8. 92" 106. 73¢
YBZ 21. 76¢ 1. 25¢ 7.36" 107. 27"
QHD  24.92" 1.54° 8.32° 108. 62" 2
QHZ  28.76° 1. 60° 8. 85" 114. 16°
QHG 27. 99° 1.59° 8. 14 112. 50 2.4.3 ’
QBZ 2447 1. 30% 8. 09" 110. 71 (p<<0.05).,
CHD  23.39" 1. 42" 8. 30° 106. 40 . QHZ YHZ
CHZ 26. 64 1.57° 7.98" 111. 61" CHZ(p<<0.05),
CHG  24.35" 1.45" 8. 35° 108. 95" (p=>0.05),
CBZ 23.73% 1.21¢ 7.20" 107. 16"
2.4
2.4.1 1 s
(p<<0.05),
(p
<C0. 05), (p=>
0.05), , YHD
YBZ (p=>0.05), 3
(p<<0.05),
, 2.5 N



47

b
4 .
1
0.728** 1
0.734%* 0.871** 1
0.527 0.361 0.55 1
0.870** 0.833** 0.718** 0.270 1
—0.299 —0. 588" —0.768** 0.314 —0.327 1
0.533 0.6607 0.535 0.032 0.727** —0.230 1
0.842** 0.874** 0.959* % 0.530 0.777** —0.633* 0.596* 1
* 0.05 (n=22); * % 0.01 (n=22),
[18]
b
b ’ o
. b
b o b b
[11]
o b
b ’ A A A b
’ b b
b b b
b b
[12]
b b
b 2 b
[13-14] 19]
o b
b o b
b b
b ’ ’
b o A
b o b
hY Y N b
[15]
o b
A ’ ’
’ 5
o ’
[20 .
o b ’
b o b
o ’ .
b b
. . pH |
o b b
. BN .pH ,
[17] [21]



48 35
) . , [11] [M]. : ,
, 1986.274-328.
, [12] , , .o
[l .1998. 14
’ ’ ’ (3):135-140.
° 1] L
L ] (J1. ,1998,26(1) :8-9.
[1] ; . [14] , , .
. ,2006,26(1) ; 1-5. Lyl -2000,6(3) :33-35.
[2] (M. ,2003. [15] ; . )
(3] . . . [l ,2010,29(5) :1-5.
(1] ,2006,25  L16] c
(3):670-673. AP ,
[4] , , ) 2006,20(2) :199-204.
[J]. .2011.23:92. [17] . , .
(5] . . ; [Jl ,2008, 34
. ,2003,40(4) :618-623. (11):1985-1993.
(6] , , . [18] ; , -
[Jl. , (Jl.
2004,23(6) :1041-1045. ,2004,32(3) . 15-21.
[7] , , . [19] , , ,
[J1. ,2005,11 Ll .
(3):302-307. 2008,24(5) :51-56.
[8] ; . , [20] . . -
7. 22004, (5) :30-32. (Il 22012,45(5) ;1235
[9] M. 3 1236.
.2000:30-34. [21] . .
[10] , . [M]. (1. ,2009,
,1986. 23(5):219-222.
( 42 ) [7] . ; .
L ] 7. 22010,18(1) ;21-25.
[1] , , , [8] ; ; ,
[Jl. . [yl ,
2008,17(4) . 1-11. 2007,26(6):2104-2111.
(2] . . . [9] . ;
[yl ,2004,24(2):207- (1. ,
210, 2011,20(3):20.
[3] R [10] Wu Gaolin, Liu Zhenheng, Zhang Lei, et al. Effects
[J]. ,2000,90(3) :37-40. of artificial grassland establishment on soil nutrients
[4] s , R and carbon properties in a black-soil-type degraded
[Jl. ,2010,19(3) :220-227. grassland[ J]. Plant and Soil, 2010, 333(1/2). 469-
[5] ; , (7. 479.
,2004,24(4) :790-797. [11] Dong Shikui, Liu Wen, Li Yuanyuan. et al. Soil-quali-
[6] , R , ty effects of grassland degradation and restoration on

[Jl. ,2010,30(5):

11-15.

the Qinghai—Tibetan Plateaul ] ]. Soil Science Society
of America Journal, 2012, 76(6) :2256-2264.



