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Soil available sulfur accumulation in a long-term N, P and organic fertilizer
experiment under the different cropping systems
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Abstract: Available sulfur accumulation and distribution in soil profile were studied based on the 22 years’ location ex-
periments under the different cropping systems with continuous application of N, P and organic fertilizer(NPM) . The re-
sults show that there are two peaks of available sulfur in soil profiles. The first peak is at 60-80 cm soil depth with the
values of 31.3, 29.2,27.9, 25.6 and 24.0 mg/kg under the grain-forage rotation, maize succession, wheat succession,
grain-legume rotation and alfalfa succession systems, respectively. The second peak is at 140-180 cm soil depth, and the
values in the grain-forage rotation, grain-legume rotation, wheat succession, maize succession and alfalfa succession are
44.7, 43.1, 41.0, 39.7 and 36.5 mg/kg, respectively, which are higher than those of the first peak. The accumula-
tion of available sulfur in soil profiles (0-200 c¢m) under the grain-forage rotation, maize succession, grain-legume rota-
tion, wheat succession and alfalfa succession are 746.3, 640.6, 638.3, 622.4 and 557.3 kg/ha, respectively. The re-
sults also indicate that long-time application of P and M fertilizer is the principal factor of influencing the distribution of
available sulfur in soil profile under the different cropping systems, and soil available sulfur is transported 1o deep soils.
The results suggest that the differences of sulfur uptake and utilization caused by the different crops and cropping systems
have effects on accumulation and distribution of available sulfur in soil profile.
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N.P.M jti FE & A7), Bl N 120 kg/(hm’-a) . P,05 60
kg/(hm’+a) B HLHE (M)75 kg/(hm® - a), AAEFIR
 OBEAIHRE(SSE 1R %), BE(SSE
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Table 1 Experimental varieties and their growth stages

&7 s i e 8] e gk s ]
Crop Cultivars Seeding date Harvest date
/N#E Wheat ¥ 45 Qinmai 4 (1984—1985); K& 131 9 A4 Mid Sep. R4 6 A T4 Late Jun.

Changwu 131 (1986—1995); 1+ & 134 Changwu

134 (after 1996)

E K Maize i — 5 8 K 13 Zhongdan 2 or Danyu 13
BE T Millet HHR K an i Native
B G Pea HB 5 White pea

£ EE Alfalfa A Fl Native

4 A H 4] Mid Apr.
7 J1 I #] Early Jul.
3 A+ H) Mid Mar.

9 H 1] Mid Sep.
10 A 1] Early Oct.
7 A £ Early Jul.

6 A58 ATHE&—K
Early Jun. and Late Sep.

1.3 B&RESHH

2006 4F 9 A R & 0—200 cm 432 +FE (5 20 em

H—B),ATFEERT 1 mm §f, H 0.15 % CaCl
(25°C,1 h, B Ltk 5:1)12 32, BaSO, H i 2 & A &
e,

RE K SAS B R AR AR F T AT

2 HERHaHr

2.1 TRHAAPFBEAmMNSHER

AR P A B R B AR AR AR B AT A
g, A ARSI SBRETAREKRSS S E
12 %, JEAEF 5 SEL 0.02% . A BB BRI 2 8
EY s ERBE T L8, mEZELD S0;-
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WMEAFEEK EORAM B E KRt EBEERTE
LELE, TR EEDREEE /D YRR
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Fig.1 Available sulfur distribution in soil profiles with NPM
fertilizer treatments under the different cropping systems
[¥E(Note) : MS—Maize succession; AS—Alfalfa succession; WS—Wheat

succession; GLR—Grain-legume rotation; GFR— Grain-forage rotation ]
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Table 2 Cumulative amounts of available sulfur in soil profiles after the long-term N, P and organic fertilizer treatments

under the different cropping systems

1 JZ (em) EKERE B &N NEESE ME R IR
Soil depth Maize succession Alfalfa succession Wheat succession Grain-legume rotation Grain-forage rotation
0—20 31.4 be 27.4 ¢ 39.5a 30.5 be 35.0 ab
20—40 41.9 a 29.6 b 36.7 ab 38.3 ab 4.7 a
40—60 63.8 ab 49.6 ¢ 54.8 ¢ 57.7 be 69.7 a
60—80 77.8 ab 62.5 ¢ 72.4 abe 66.6 be 81.4a
80—100 38.8¢ 45.1 be 53.2 abc 58.0 ab 63.7 a
100—120 62.5 ab 51.7 be 47.6 c 57.2 be 73.1a
120—140 61.4b 56.7 b 73.6 a 82.3 a 79.0 a
140—160 93.5 ab 78.4 b 106.7 a 112.0 a 97.9 a
160—180 103.3 ab 94.8 be 85.6 ¢ 60.8 d 116.3 a
180—200 66.2 be 61.5 cd 52.5d 74.9 ab 85.5a
& it Total 640.6 b 557.3 ¢ 622.4 be 638.3 b 746.3 a

E (Note) : Fl—fTHREFRRTREHEEZEF X 5% 8 F KT Different letters in the same row indicate significant difference among treatments at

5% level.
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