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2012 9

pH 5.62

12

(N)68.7 mg/kg(1 mol/L NaOH

) (P)42.7 mg/kg(0.5 mol/L NaHCO; )

(K)205 mg/kg(1 mol/L

11.85 g/kg
285 g/kg
7
1.2

16.8 m? 60 cm

22

(CFI
(AFI
70% CFI

70% CFI
N 100%

30% N(F2) 60%
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P,0s5 26 g/kg

K,0 20 g/kg

NH;Ac )
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3 N)

7 m 24 m
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I m

(FFI

)
N +

N(F3)
K,O

N(F1) 70%
N + 40%
P,05 90 kg/hm’

N 460 g/kg)

N 40 g/kg
350 g/kg

( P,05120g/kg)

( K,0 600 g/kg)
60% N K
N K

2012 9 6

26 1
10 25
80%
11 3 2

26.7 mm 11.9 mm

40%
20%

10

10 12

8.3 mm 19.1 mm
219.9 mm 12 9
15
1.3
0~20cm
““S*” 6
1 mm
4C
2 mm
40%
3,5- Bl

0.002 mol/L KMnO, ml/g  NH;-N mg/(g-24h)
Phenol mg/(g-12h) Glu.mg/(g-24h)

(SOC) -
(ROC) KMnO, 18]
1 mmol/L KMnO4 9 mg
(MBC) (]
MBC (mg/kg)
MBC MBC = Ec/0.38 Ec
0.38
(DOC mg/kg) MBC
[20]
1.4
Duncan
(P<0.05)
(P>0.05)
2
2.1
1 60% N + 40% N
(F3) (FFI)
(CFI) 12.0% CFI 70%
N + 30% N (F2)
N (F1) F3 (AFD)
FFI
F3 F1 F2
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r . 147.0% F3 FFI
P 54.3% CFI F2  F3
£ IZ 7] ] Fl 117.5%
::;—‘1 ol 113.6% FFI F3 F2
2 4 45.4%
) N
L 0 A (D
CFI | AFI | FFI | CFI | AFI | FFI | CFI | AFI | FFI ‘ AFI P
F1 F2 F3
L F1 10.7%
(CFI AFI FFI F, 100% 1.2%C 1)
N F, 70% N +30% N F; 60% N +40% 2.3
N ) 2
1 HEAXMEN TR LG T EREF =21
= A
Fig. 1 Effects of irrigation mejl:)[:inand ratio of organic to inorganic (ROC)
N on fresh yield of sweet-sticky maize ( 2 CFI Fl
2.2 AFI ROC 37.0%
1 F2 AFI ROC
CFI F1 17.8% 32.1% F3 FFI
AFI ROC 12.8% AFl  FFI
4.0% FFI ROC 34.0% 54.2% F1
5.6% F2 FFI CFI F2 F3 ROC
6.0% F3 AFI 43.1% 53.2%
4.0% FFI F1 17.1% 12.2% AFI F2 F3 ROC
F3 63.4% 37.1%
12.9% 9.7% FFI F2 F3
ROC 347%  91.2%
( D 34.1% 81.8%
(DOC)
( 2 CFI F1
(D CFI F1 FFI DOC 48.8%
AFI FFI 76.5% AFI DOC 27.5% F2
F1 HEAFXMENENR LA T IREEE AR
Table 1 Effects of irrigation method and ratio of organic to inorganic N on soil enzyme activity
(un (U2) (U3) (U4)
F1 CFI 1.01£0.01ab 1.68£0.01bc 0.84+0.10a 0.79+0.06a 27.37+029abc 7.15£0.77d 0.91+£0.04a 0.94+0.01 abed
AFI 097£00lc 1.70£0.02b 0.87+0.11a 0.83+£0.05a 22.56%+0.70c 12.62+£048bc  1.09+0.11a 1.05+£0.03a
FFI 099+0.00b 1.78+0.0la 090£0.13a 0.79+0.04a 3044%0.51abc 17.66+£0.77ab 0.88+0.03a 1.01 £0.05ab

F2 CFI  0.99£0.01bc 1.66%£0.01c
AFI  0.96£0.01 ¢
FFI  1.00+0.01ab 1.76+0.00 a

F3 CFI  1.00£0.00ab 1.72£0.01b 085+0.06a 081+0.04a 23.12+0.33bc
AFI 096+£0.0lc 1.70£001b 083£0.09a 0.77+0.03a 21.97%047c
FFI 1.02+0.0la 1.71+£0.00b

094+0.05a 0.76+0.03a 24.40+0.31bc
1.69+£0.03bc 091+0.10a 0.78+0.06a 23.94+0.47 bc
099+£0.0la 0.85+0.02a 33.80+0.3ab

098+£0.08a 0.83+0.04a 3568%£0.81a

15.55+0.82abc 0.89+£0.05a 0.89+0.02 bed
11.01 £048cd 092+0.08a 0.87+0.01cd
1343+£1.02bc  1.01£0.05a 0.97 +£0.03 abc
1527+0.76 abc  1.02+0.03a 0.95+0.07 abc
11.72+0.83cd 0.98+0.08a 0.83£0.02d
19.53£1.19a 0.94+0.07a 0.96 +0.04 abc

: Ul 0.002 mol/L KMnO, ml/g, U2 NH;-N mg/(g-24h), U3  Glu. mg/(g-24h), U4 Phenol mg/(g-12h)
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Table 2  Effects of furrow method and ratios of organic to inorganic N on soil organic carbon and active carbon fraction
SOC (g/kg) ROC (g/kg) DOC (mg/kg) MBC (mg/kg)
F1 CFI  10.73+099a 1098+0.61a 1.88%+0.05¢ 1.81+0.03f 4124+430c 4737+£3.56bc 200.1 £ 12.6 abc 134.8+22.4cd
AFI  10.79+1.00a 1041+0.75a 194+£006e 248+0.03c 3280+1.72¢c 3433+2.17d 219.1+£183ab 231.8+173a
FFI  10.09+1.14a 10.68+0.78a 1.70£0.11c 1.70£0.09f 21.11£2.13d 40.85+435bcd 243.1£194a 1422+203cd
F2 CFI  1092£0.80a 10.86£0.50a 2.69+0.13¢ 2.12+0.05de 23.06£142d 19.12+2.17e¢ 2157+ 158ab 186.4%15.0abc
AFI  11.84+0.76a 10.57+0.65a 3.17+£0.10ab 2.80+£0.05b 34.10+281c 51.71£435b  185.1£16.7bc 201.3+14.0ab
FFI  10.59+032a 11.13£0.50a 229+0.09d 2.28+0.04d 4091+2.03c 38.68+435cd 159.8+123cd 161.8+10.2bcd
F3 CFI  11.00+£0.76a 10.66+086a 2.88+0.17bc 2.03+0.09¢ 5098+3.62b 29.99+3.76de  87.5+129¢ 152.7+14.6bcd
AFI 1151 +1.06a 11.30+091a 266+0.11c 2.72+0.07b 35.07+298c 40.85+2.17bcd 1264+189de 1742+ 14.8bc
FFI  1036+1.13a 11.08+0.87a 325+0.0la 3.09+£0.09a 62.02+3.44a 69.10+£3.76a 932+10.7¢ 122.0+6.0d
AFI  FFI DOC 221
47.9% 77.4% AFI  FFI DOC
170.5%  102.3% F3 1
AFI DOC 31.2% FFI
DOC 21.7% FFI DOC CFI 70% N +
130.4% F1 CFI 30% N (F2) FFI F3
F2 DOC 44.1% F3
DOC 23.6% F2 F3 3.2
DOC 59.6% 36.7% AFI (24]
F2 DOC 50.6% FFI
F2 F3 DOC (23]
93.8%  193.8% F3 DOC
69.2%
(MBC) ( 2) CFI
F1 AFI MBC (26]
72.0% F2 FFI MBC /
25.9% AFI 8.0% F1
CFI F3 MBC (27]
56.3% AFI F3
MBC 42.3% 24.8% FFI FFI
F2 F3 MBC 343% 61.7%
3 F3
3.1
. 23.5%~38.6%*! Li [
33.3%
Stone  Nofziger!*" FFI F3
F1 F3
15% 38%
48% 1l
60% N + 40% N (F3)
(FFI) (CFI)
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Effects of Furrow Method and Ratio of Organic to Inorganic
N on Enzymatic Activity and Active Carbon Fraction in
Sweet-sticky Maize Planting Soils

WU Xiang-ying, ZHANG Xiao-xiao, LI Fu-sheng”
(College of Agriculture, Guangxi University, Nanning 530005, China)

Abstract: The effects of furrow methods and ratios of organic to inorganic nitrogen (N) on yields of sweet-sticky maize,
soil enzyme activities and active carbon fractions at different growth stages were investigated by field experiment in order to
obtain water and fertilizer supply mode in improving maize yield and soil quality. The results showed that compared to
conventional furrow irrigation (CFI), fixed furrow irrigation (FFI) increased fresh yield of sweet-sticky maize by 12.0% when
fertilized with 60% inorganic N + 40% organic N (F3). Compared to the only inorganic N treatment, the 70% inorganic N+30%
organic N treatment at CFI and the F3 treatment at FFI increased the fresh yield. Under the same fertilization and irrigation
condition, soil urease and invertase activities at the tasselling stage were significantly higher than those at the maturing stage.
Compared to the only inorganic N treatment, the treatments combined organic and inorganic N increased the contents of readily
oxidizable carbon (ROC) and dissolved organic carbon (DOC) in soils, and the F3 treatment increased most. Compared to the CFI,
the alternate furrow irrigation and FFI could influence the activities of invertase and catalase and the contents of ROC and DOC
in soils at the tasselling and maturing stages to some extent. The FFI-F3 treatment had the highest activity of invertase and the
contents of ROC and DOC in soils at the tasselling and maturing stages and the highest activity of catalase at the tasselling stage.
Therefore, the FFI-F3 treatment can enhance the activities of catalase and invertase and increase the contents of ROC and DOC in
soils, thus it can increase the fresh yield of sweet-sticky maize.

Key words: Fixed furrow irrigation, Ratio of organic to inorganic N, Soil enzyme, Active organic carbon, Sweet-sticky maize
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