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0.15m

Si0,

180 kg/hm’

(N 460 g/kg) (

( K,O 510 g/kg)

1 N P,0s K,0 330 90 90 kg/hm’
1.1 3
2013—2014 + +
(44°17'N  85°51'E) (
Calcaric Fluvisals) (0 ~20 cm) “ 66 77(Zea mays L. cv Liangyu 66)
pH 8.52 16.7 g/kg 1.13 g/kg 4 2728 04m+0.8m
23.87 mg/kg 246.8 mg/kg 0.7 m 0.6 m 0.145 m 1
(Si0,)261.3 mg/kg 2 105000 /hm’
( SiO, 200 g/kg) 4 24 m* (2.4 mx10.0 m)
( SiO, 251.7 g/kg) 6 16 6 750 m*/hm?
1 10 8
2 1 1 1
F1 ERTREEFREAKESEIRR
Table 1 Distribution proportion of water and fertilizer during maize growth period
(d) (mm) N(kg/hm?) P,05(kg/hm?) K,0(kg/hm?)
6/14 50 877.5 49.5 9.0 18.0
6/24 60 877.5 33.0 13.5 18.0
7/2 68 877.5 19.5 13.5 18.0
7/9 75 810.0 49.5 13.5 18.0
7/16 82 810.0 19.5 10.8 4.5
7/24 90 675.0 39.6 11.7 4.5
8/3 100 675.0 33.0 9.0 4.5
8/13 110 540.0 26.4 9.0 4.5
8/31 128 405.0 0 0 0
9/17 145 202.5 0 0 0
1.2 (apparent efficiency of Si fertilizer)=
( 80 ) ( (
110 ) ( 140 ) )/ L8] (partial
(LAI-2000) factor productivity of applied P) = /
105°C 30 min
75°C 1.3
Excel 2007 SPSS 17.0
Graphpad prism 5.0 (Graphpad software, Inc.,
3 USA)
0~20cm 2
5 0.2 m 5
0.2m 10 2.1
1.0 kg
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Fig. 1 Changes of soil available Si contents under different silicon 12.1% 5.6% 19.4% 14.9% 2
fertilizers
327.9 mg/kg 247.9 mg/kg
(P<0.05) (P<0.05)
36.9% 15.3% 27.6% 21.5%
9.7% 3 62.4%  49.8%
R2 AREERAEERTYRENHEIRIEHNIF M
Table 2 Dry matter accumulations and leaf area indexes of maize under different Si fertilizers during corn different growth stage
(kg/hm?)
11561 ¢ 19 146 b 30915b 3.3633Db 2.2233b 0.7100b
12934 b 20227 a 35528 a 4.0867 a 2.6933a 1.0633 a
14523 a 21462 a 36921 a 4.2900a 29467 a 1.1533 a
2013 2014 P<0.05
2.3 (2013 2014 )
3 (2013 (P<0.05)
2014 ) 11.2% 7.7% 2
(2013 2014 ) (2013 )
(P<0.05) (P<0.05)
60.7% 49.0%
15.5% 10.0% (2013 ) 2014 43.0%  24.1% 11.7%
9.6% (2014 )
£3 TREEELCEN ERMERHMABAEKREE. R ENZIE(kg/hm’)
Table 3 Absorbed amounts of Si and P by maize under different Si fertilizers at teaseling and maturing stages
2013 2014
189.94 b 38.04 a 45528 b 75.74 b 224.60 b 32.68b 510.75b 95.48b
283.08 a 38.25a 500.71 a 81.56a 331.94a 40.54 a 565.21a 104.69 a
305.21a 4244 a 526.02 a 84.26 a 362.62a 46.72 a 580.19 a 106.61 a
4 (2013 (2013 2014 )
2014 ) (P<0.05)



(261.3 mg/kg)
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R4 TREEEAEX ERMERMLHPERSHE. SEEHF0(2/ke)
Table 4 Si and P contents in maize under different Si fertilizers at teaseling and maturing stages
2013 2014
14.56 b 2.07b 1545b 2.64b 15.34b 291b 2438b 3.76 b
16.23 a 2.56a 19.13 a 3.15a 16.96 a 329a 26.11a 3.96a
16.67 a 2.78 a 19.77 a 337a 17.25 a 33la 27.61 a 4.03a
14.5% 11.5% 24
28.0% 23.8% (2013 ) 2014 5
(2013 (P<0.05)
2014 ) 17 979 17 134 kg/hm’
(P<0.05) 18.9% 133% 2
27.7% 19.3%
(2013 ) (P<0.05)
(P<0.05) 15.9%  11.8%
7.7% 5.9%
13.7% 13.1% 7.2% ( )
53% (2014 )
x5 ARERAEER"ERBRERETL
Table 5 Changes of maize yield and yield traits under different Si fertilizers
(kg/hm?) (cm) (cm) (cm) () (€9) (2
15120 b 17.6 a 495a 2.08a 523.1a 226.1b 39.2b
17134 a 182a 492a 1.92a 5232a 252.8a 415a
17979 a 183 a 5.05a 2.03a 551.6a 262.0 a 422 a
2013 2014
2.5 (P< 0.05)
18.9% 13.3%
2A
(=0.462 9 P<0.01) (P<0.05) (L9 2013
(=0.6922 P<0.01 2B) 55.7%
2014 27.5%
2C 2013
2014 39.3% 38.6%
55.7% (P<0.01%*)  27.5% (P<0.05%)
2D (2013
2014 ) (P<0.05)
2013 1794  173.0 kg/kg
15.9% 11.8% 2014 220.1
207.8 kg/ke 214%  14.6% (20]
(2013 2014 )
3
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Fig. 2 Relationship between maize Si and P nutrients and its effects on maize utilization efficiencies of Si and P nutrients
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Comparison of Water Cooling Slag and Steel Slag Amendment on
Maize Growth, Si and P Nutrition as well as Yield

MA Xin, CHEN liajie, LIU Tao, TANG Cheng, CHU Guixin”

(Oasis Eco-agriculture Key Laboratory of Xinjiang Production and Construction Group/Department of Resources and
Environmental Science, Agronomy College, Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: As a beneficial element, Si plays a significant role on crop growth promotion and resistance strengthen. In the
present study, a two-year field experiment was carried out in 2013 and 2014. The influence of water-cooling slag and steel slag on
the growth and yield of maize were studied, and the effects of Si application on maize Si and P uptake as well as Si fertilizer
utilization efficiency were analyzed. It was found that both Si fertilizers of water-cooling slag and steel slag significantly
increased soil available Si content (P<0.05). For instance, compared to the CK, the treatment of water-cooling slag application
increased soil available Si by 36.9%, 15.3% and 9.7% in tasseling, dough and mature stage, respectively. The two kinds of Si
fertilizer treatments significantly improved the leaf area index and dry matter accumulation of maize (P<0.05). Also, maize yields
of 17 979 kg/hm? in water-cooling slag treatment and 17 134 kg/hm? in steel slag treatment were gained, 18.9% and 13.3% higher
than the CK, respectively. Compared with the CK, Si fertilizer application increased Si and P uptake by maize plant significantly
(P<0.05), by 14.6% for Si uptake and 11.5% for P uptake in water-cooling slag treatment and by 10.4% for Si uptake and 8.7% for
P uptake in steel slag treatment, respectively. A significant positive correlation was observed between maize Si uptake and P
nutrition (P<0.01) furthermore, Si fertilizer application increased obviously plant P nutrition and P partial productivity. Si
fertilizer utilization efficiency was 38.9% in water-cooling slag treatment and 27.8% in steel slag treatment, indicating
water-cooling slag fertilizer is better than steel slag.

Key words: Steel slag fertilizer; Water-cooling slag; Si fertilizer; Maize; Si nutrition; P nutrition



