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Abstract; Sulfur element is a medium trace element needed for plant growth. In order to clarify the physiological and

biochemical indexes and soil enzyme activity of spring rape seedlings under different sulfur applications, based on the
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spring rape seedlings, the seven sulfur fertilizer [0, 35, 70, 105, 140, 175, 210 mg - kg"' ] were set up by pot experi-
ment, and the plant height, plant fresh weight, the content of chlorophyll and MDA, the activities of SOD, POD and
CAT of leaves, the content of soil total nitrogen, pH and the activity of invertas and catalase were measured
respectively. The results were as follows: Sulfur application had certain influence on the agronomic characters, physio-
logical and biochemical indexes of spring rape seedlings and soil enzyme activity. In a range of sulfur application (35—
105 mg - kg) the plant fresh weight was significantly promoted, carotenoid content was the highest when sulfure fertili-
zation was 70~105 mg - kg™ ; In a range of sulfur application (75-105 mg - kg ), the activities of POD and CAT in
leaves were significantly increased , but the content of MDA in leaves was significantly decreased; According to correla-
tion analysis, an extremely negative correlation was observed with MDA content and POD activity (r=-0.92, P<0.01),
and a significant negative correlation was observed with MDA content and CAT activity (r=-0.72, P<0.05), indicating
that MDA content is affected by the POD and CAT activities; The activities of invertase and urease in soil were inhibited
with sulfur application higher than 105 mg « kg, the activity of catalase in soil was inhibited with sulfur application
higher than 140 mg - kg™ ; with the increase of sulfur fertilizer, the activity of SOD in leaves and soil pH showed decrea-
sing trends; according to correlation analysis, an extremely positive correlation was observed between the content of total
nitrogen and the activity of urease (r=1, P<0.01), indicating that soil total nitrogen content is affected by the soil

urease activity. Therefore, physiological and biochemical indexes of spring rape seedlings and soil enzyme activity were

39 %

promoted with low sulfur application (35— 105 mg -

kg' ), while these indexes were inhibited with high sulfur

application(>105 mg - kg ). This study can provide some theory reference for sulfur fertilization of spring rape.

Key words: sulfur, spring rape, physiology and biochemistry, soil enzyme activity
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RIS i B i R AR 22— HoAE R AR N &
T PRt o 2 vy T W R 6, A 1 S AR
FAFTT K A EUE A IE K 23 5 e 4 % R
JCER WA R DT e A AR 9 1 7= 2t Rt Jo
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Note: Different lowercase letters indicate that the treatments are significantly different at the level of 0.05. The same below.

1 AN i %F 0 ok oo AR B B )2 )

Fig. 1
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Effects of different sulfur applications on plant height and plant fresh weight of spring rape seedling
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Fig. 3  Effects of different sulfur applications on SOD, POD, CAT activities and MDA content of leaves
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Table 1  Effects of different sulfur applications on soil pH
TO T1 T2 T3 T4 T5 T6
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X (r=-0.92,P<0.01) , 5 CAT iHith 5 i & rH %

(r=-0.72,P<0.05) .



6 ZEHFAT B AT 7 M S 4 A B b R e S R T A 1) 52 ) 765

2.4 TEFRE Xt L 1% pH B0

-4 pH Bl % il B 5 0 38 i 52 B 3 R AT Y
Fa(E 1), £ 1R ER, MG+ pH H
)R KT T0 4B (P<0.05) ,T6 AL BH 4 1 pH {4
AR (N 7.97) %8 TO A HFEAR T 4.78% , £ W it
B ] BEAR £ 58 pH (., X 7] BB 5 6 FR AR B 1A AL
HuE5R T R v E A G (A2 4 ,2016)
2.5 EHm TEBETERESRSEN N

- S8 R I T A A G A 19 2 n 3
BHTIEAR (18 4) o T1 T2 4b B A - 598 JI 1l 776 M 45
TO ZbFREE A B HN , T3 T4 . T5 . T6 AbFAZ TO Ab I
BERAK (P<0.05) . T1 AbBE 34K & & B3
T HE AT (P<0.05) , Hp Ab 3 a) 22 5 1 i 2%
Pl 4 25 5E3R B i 2 100 ) - 498 DR 1l 9 P A B2 e
AN FE I 2R o i, A M T, B A & i
55 - SR A T M R A MR =1
(P<0.01) , 15 BAAR B A 18 IR 1 15 14 ¢ 42 0] R Ak +
e A ARG . - T it 5 M B it R 1 B
ERIG TG (E 5.a) . T1. T2 40 3K

—_ -t —_
o N e
1

FEAEERIE
Invertase activity(mg * kg_1)

(= 2 e -]

T0 T1 T2 T3 T4 15 T6
HEFRE Sulfur application(mg * kg ')

M fRE Urease

/\12 B [ &% Total nitrogen .2
T 2
L1 02
£ w0 5
H S 8r .8 *9
fr 2 w §
s g X
g or 6 S
B3 41 2
w4' AR <
17} M=
o ©
e 2r 02 %
= —

0 0.0

T0 ™ T2 T3 T4 5 T6
HERLE Sulfur application(mg - kg ™)

K4 [ Tta o S IR S P A 4 U & B2
Fig. 4 Effects of different sulfur applications on urease

activity and total nitrogen content of soil

it 1% VRS TO AL FHMG A 38 N, T3 | T4 TS | T6 AL B4
TO AL PRI B 35 FEAR (P<0.05) . 435 S Ak S i
T i it A P3N 2 58 R N R (S,
b) o T1.T2.T3 b3 + 1 i S b S I 1 ¢ TO 4b
P T E (P<0.05) 5 T5.T6 Ab F + 3 it 4
ko S Tl 0 P B TO AL B I 25 PR AR ( P<0.05) ;T4

o
o
T

285
a b

5 30F b

s

= i
%_2.5 X
g £20F o
ﬂ@91.5— od
~ o d

| d
%@E 1o

t

—=

<<

o

o
="

T0 T1 T2 T3 T4 15 T6
HEFRE Sulfur application(mg * kg™)

Bl 5 N[l it A e %) b SRR A CATT I 1 19 32 0

Fig. 5 Effects of different sulfur applications on invertase and CAT activities of soil
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