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b ATV PR B SR IEA LA T 25. 9% , WIS 30 o/ hi IMFAGRLER 11 85 SR IA AN T 18. 7% .
KA. AT W BN SN A G R
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Zid B ED ) Xue S REHET | A
EORAES | Manshi 8 BFSEIESS, AT 46 Ak 3
Al B A S, R A AR A M AR 0 AT
SAALRE ), ReEAYEEEE (SOD) WETE; TR
—ETWIEIN, IR B A AT GSH - Px 3 4 2 ad 4
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JRVERE | TRV i BREAIR T B i
JERRI S, RO HEE P BE AR R, A
SCUAART kbR, ik BE 5 MG XS i e R4 il
RGERIFER, AR NK T R DR R
Bt HEEMSH R

| MRS

L1 IR AR Rt

PIRG4S RAT I AR 1 R B e B 1 Xk it 56
Mo, ZIREE A TG A B RIS, B TR
R I T N7 o o e (S S e
12.1°C, 7 A3 ¥ 28.2°C, 4 ¥ %K & 521
mm, 7 ~9 A3 3 A KRR k4 4 K &Y
81% , AAFZE KB 1 280 mm, 4F H WK% 2 524.4
h, JCFEWI 197 d. iREEHE 2010 4F 6 A £ 2012 4F
10 H, #HSHRENZEA 19 (55 88 x LA 12), fiff
TN 0.109 mg/kg; 21 (88 x % 472), fifh
TN 0.136 mg/kg, HEAG R AN R 4 (4 B
afi) , AP T WL 1,
1.2 it

R R R X BT, MRy X, ANt
e B AR, R ERAHEE, A &M, BT
MRRANHR E . A IR A0 3845 19, #4421, B A
R E 5 ANUKFE: 0 (CK) L 7.5, 15, 30,
45 g¢/hm’, 3 IREHE, 30 I/INX, R TFHHE
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F1 LT EEREAER
. HHLF B PEpsai] ol B ST B AR
: (g/'kg) (mg/kg) (ne/kg) (g/'kg) (mg/kg) (P g/kg) (P mg/kg) (K mg/kg)
7.75 12.9 0. 226 10. 78 0. 87 13.6 0. 697 19.3 42.0

HEAT I TR W e, /0N DX e IR Y R T 35 ) W it
500 mL, FEHHEMAEBRE, BB/ AT
SEEBYSCIRIN = A A RS RERR 10 d BORE 1 Uk, JRHR
FE3 W, ArnAEr A SO D B
febr. vTEMERE S EAMHE A & &, AR,
SOD ., POD #il GSH - Px 7514,
1.3 W5k

ATVEVERE BTN 2 T . KV ROIR R — B
Fetadk, MR PIE . JUCERDZ, GSH - Px
BEHG E  5 2 IR B B A0 XPAB EEAE | Flohé
SELRI I e s, RIS AT R Bl BIIAE T i
FIFERIRY) GSH — Px 7 B s ] PN s/ i, FRER
FESEETE 1 o, A S mL 0.2 mol/L BFRZE 0PI (&
1 mmol/L EDTA -2Na, 1% PVP, pH{H 6.2), VKi&
FRAIREE A0, 4 000 r/min 5.0 10 min, HUH 3%
W 12 000 r/min B5.0> 5 min, I W ED B, 2
FTEETEPEI S . SOD JE M A AE Ik NBT JEif R
BT LI Xk HE A R U R 2 A R — 2 B il
—A> SOD 7, POD & M A2 . MBI
HE AR EME R ITE S E AL B AT
A H,0,)5, TEPK 470 F1290 nm 4bFI2E50a] 1143
SRR TS [ 4, i 1 DA S B P T i
B BCE AR (AA) TR,
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F B TR, BR TR N 7.5 ¢/hm® AbEE
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> FRI > S, A 30 o/hm’ ), SOD AYEEHNE
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i) SOD JE PR T iR IR, R 7.5 ¢/hm’
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i LA, WEXEPIFP AT R SOD F5 6 5w
FEAERPI 225, 25 19 B0 21 SUR; T im o]
BERIMAT O SOD ¥, MR N 30 g/hm’ i
ROR A
2.2 T[E) v B 6 Ah B X 4R F R R OR POD 3 PE Y
210

i BE AT AT, BR TEEIREE R 7.5 g/hm’
AEBEERTHA . FEMASL, HCflaAb By 8 0 T 3K
219 0k POD @G, w8 3 Al fn, wlAbBETE
0 ~45 g/hm’ ¥ FE 5 PR 9, B4 19 0 0980 0 30 A
POD 7 {4 451 B 4 B 94 J3 00 39 B 2 S 7 %5 U IR K A
B, WEHE ) 30 g/hm’ B YR POD J5 PR,
1578 U/g FW; J5 018 POD 7 ¥4 T Bifi 2 65 e JE
AR i, WA R 45 ¢/hm’ BEARIRE, K
109.5 U/g FW, 4530, WYk 7.5 ¢/hm’ 4b
HHT . JEMx POD FEHERE M E R A B, BRik
B (15~30 g/hm”) Xf o K POD ¥ ¥ i 2 o = 22
FERTW, WEYEHE R 30 g/hm’ B AR B AE, 53X
AN T 77.0% ; EHHE (45 g/bm®) (i
Ak 2R X H A MR K,

BT 7.5 g/hm® SbBE GG 0T S, A 25 v
AEBEEIRI B 21 M f POD FEPEA REE W, S8
PEET BB (B4), MREAEO ~45
g/hm’ FEFE N, POD (3% g B K /N o Ja 9 > #i
Wi > i HehpREE S 30 g/hm’ BPBURBAE, B
WEHEN 34.7% ~67.9% .,

gi LRk, W% PR F ok i POD I i B
WFFLERPIRI 225, 34T 19 $CBTAF 21 SOk, i
Al T 5B % 38 I F 0k R 9 POD 3 ¥, W R 30
&/hm’ RO A

—a— il —— il

FEHCHE ( /hm” )
B3 AR EE 19 M POD BB
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B4 WAEXRE 21 M E s POD A RE

2.3 [ e EE G Ak B 6 2% 70t Kb GSH - Px §f4E
FR 5 1

RIIURE S5 S0, 15 g/hm® 1 30 g/hm” 4b 3
g 0 D0 GG GSH - Px 754, WNMeSER 30 g/
hm® {5 (AL BIRCR L, 3E6 19 IR 21 54 HW
STHB A o GSH - Px 3G ¥4 SR & T 15.6% f
12. 8% ; FHERE K 45 g/hm’ B, PEFDATF GSH - Px
WA B ER, E 19 S0 EMEEENT 7.8%,
IS4 21 5530 BEAH L MRS PEREE T 0.8% (A S).
150 A A ] e FEE At Ak B X 3% 19 RO 2 K T-3E
21, WEALBEARTIIEEA 19 SR 21 Uk, M
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558888
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g

- '."5 J “IS J 3:0 045
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o BB YRR 0.05 KOS B, A M
RRUMES AR, BANFIORERERBE. TR,

AR EORE S RN N [] p BE A Ak R S AR
BFHR S SHTNH R, BT
21 GSH - Px M i ME HE3E 4% 19 5, ELMREE N
7.5 g/hm’Fl 15 g/hm’ {5 2b FE 34 34 19 #9820
2SR, W N 15 g/hm® B GSH - Px i #
7.5 /b 285 T 7. 7% . WA Wi fb 2 F 0052
W RCR AR 19 KFRS 21, JLH R0
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30 g/hm® FALEE, BE2Y 19 SXFREAR L GSH - Px
YRS T 21.2% , 354521 S5XEAH L GSH - Px 1%
PEHIEE T 11.0% (K 6), HfAbERE i BURE 325
19 BHEAE 21 HONBURR, W REAEAERT RSN

4200 @319 OS2I

a a
a a e
— ab[ ] i
7.5 15 30

i) (g/hm*)
6 AEIREMAIESRE GSH - Px I

Je BIBURE 55 BEORE P 25 AL, SR Z b A
T 15 g/hm’ f1 30 g/hm® {4 i &k B A 9 2% F Ji5 30
GSH - Px I PEAIT, f¥EEE R 45 ¢/hm’ B BE4F 19
() GSH — Px TG £ i T 245 21, Ak K 45 ¢/hm’
BF3EAY 19 FIZEAT 21 545 F XM LG GSH - Px Tf Pk
PR T 18. 1% F13.7% (K 7), PR HRE
(AT A RS AR TR] SRR A 45 TR 22 Rk, mTREAT
T TR RN RS TR R
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380| =
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a —
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3200 b
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300|
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‘ '555 ‘ 'fis ‘ '&éo
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7 AEIREMAIEFE GSH - Px &R 0E

ZE L RTIk, O T W A T A e A
GSH - Px it ; M BETE O ~45 o/hm* BN, &
F GSH - Px I % B & i ¥ 2 i) 3% Jn 56 7 & )5 B
i WAL FLA 19 BFLA 21 B U, A
BF ARG, b 5 A A P 2 5 T
FEAY 21 M9 GSH - Px 16 M, ULBIZEA 21 XA () i
2 R B BE A B B[] ) JE A 0 4 R Ak 3 A
Tt GSH — Px {14 19 5% W 47 76 Pl B) 22 55 . B[]

BRI I 2 RN
2.4 AN[E) v B MG Ak B A TR o] MR
1) 5 M)

IR, A FFPR T vl R Rl
il e 85 1 348 I 522 S 3 n s el e e, el &1 8 1T
A, BLAS 19 AFRL AT PR R S R AE 0 ~ 30
g/hm?* i [ P il A5 9 5 1% 185 i o 3 m, v
v B S 30 g/hm® B 1T 95 PR OB S O S, N
1.75% , HWXF BB T 32. 6% , B4 21 FfkiHh
ALV W B i BE A AR R Y B S 3 hn S
AR 15 g/hm® B HOA Bl i mE, N
1.7% , EXFREREHEIN T 25.9% 5 A EE R 30
g/hm* F1 45 g/hm’ B o] PR & & 20D, 5
15 g/hm® Kb BEAH L 43 50> T 11. 9% F1 18. 8% .,
TV B 45 ¢/hm* B, LAY 19 o a] i PEofE & &
HEFA 21 & 26. 1%

L9 @#EA19 O34821 X a

1.8 b a
1.7 + l
L6 c %
e

i

75 15 | 30 45
Wik (g/hm®)

B8 RREKEMTEDIDI S FHER R T e

SEBHYM

2.5 RIRIve LA Ah BEX 45 F-H-7 oML 2R P 10 R )

RIGRB, PR AR LR 1 7 a2 38 B
W (B i S BRI S b s, B9 Al
A, B9 TER N 30 g/hm® i, AFARL TP oHLER
A ik BIRE, H 8. 76% , 55 %F BEAH L 2 1
T 24.4% ; HEINUEEE F/NAA 7.5 ¢/ hm® BT R,
AT 5.0% . T4 21 e E K 30 g/hm? I},
FrRL AR o A Bl m, M 8.96% , W
T 18.7% ; EINIEEEf/NY N 7.5 ¢/hm® (HRALER
BEINT 8.3% . WA ShFpIRIAY 22 5384 19 WRIE N
15 ¢/hm*F145 ¢/hm’ AL BE 25 BN B 3, 324
209N 7.5, 15, 45 g/hm? 4b B ) 22 S 8 W 35
AT AT A B AN [ 5 B 2 —F s oML R P ) 5%
FEFEZESE, WA 19 M sk, Ui 19 &
T 21 Xl it 5 AR
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1.4

RS R (%)

13 + F
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9 ARKEHMLEXS FHAPEEESENMN

3 itig

AR F B, AR A E R T A T A
POD TG, 445 B /N3 BF 95 45 SR e
JE AR RE A POD A TGPk, e BE AT A A T
POD G MR 25 AR, R ZWF 58RI, SM RN
AL F R SOD & P E S ARG IR 4G R
WRM, ARG R T A F R SOD Y TR
PE, W EETE 0 ~ 30 o/hm*TE B NG LB, AT
MR GSH = Px [ P4 BE AT e J5 1) 38 g 8 m 3%
— S5 RGOS IR TE AL, D6 R A AT
ER BRI N GSH - Px 1 PR, i35 Al
RESE It frep 3 R AIREE RO IE PE, SRk
138 19 SR 8 2 42 A P IR B SAfR i (SOD
POD., GSH -Px) JEPEEEX—458M 0, 34 21
X TG 4) TS 27 Y I A= < B[] ) B K i 38 R, S5
B TEIE BT A R — B, R [k B T Ak
FEXF SOD . POD H1 GSH — Px 1 P (14 S M £ Fh ] 25
S, B 19 LAY 21 MU, T BEAETEFR R R
F RN A [RIRON , T BB S e ¢, A Rt
— LY, AR, Y AR 2 e ]
S M T 4 A JBE T S B AR ) A R BB 9 9 Y D g
[ s 38 ] LB i A KT T R 28 R B 3 1)
REIY ) BTG AR LA I
B, ABFFEERN], AR EE 06 B3 N T 45+
KPR r PR RO (1 09 & i, U0 BH SIS i 5
THATFIET, BIGROTERMIEE A 30 ¢/hm’ B ib
LN E S SZE N

4 Hig

AINJEAT {2 2 B8 I T4 7 R SOD Al POD i,
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B AL, 30 ¢/hm® B BB B, B 1
GSH — PxI P Fifi 25 A vk J5E 1) 388 Jn 52 56 T v I B 1K ks
P TEAE 21 XA ) i 7 R R R AR K S R] ) 2E K B
Ty NI R e ) W e o/ VA ] R 26k S e
FAY &, AbFE 30 g/hm’ BF 345 19 A AT M BE &
HRE, AFE 15 o/hm’ IFFEAS 21 A PERE &
ey s T R ER (1 7 38 2 A0 B 30 g/hm’ AL
RREhT A AL PR A B A B G B HL 5 A 5
Wi £ AP ] 22 57
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Effect of exogenous selenium on the activity of antioxidant enzymes and quality of millet

WANG Yong-hui' , ZHOU Da-mai*”*** | ZHANG Ai-jun®’*”*  WANG Hong*”**  ZHANG Rui-fang’”**> (1. Col-
lege of Agricultural, Agricultural University of Hebei, Baoding Hebei 071000; 2. Mountains Area Research Institute,
Baoding Hebei 071000; 3. Mountains District Agricultural Engineering Technology Research Center of Hebei Province,
Baoding Hebei 071001 ; 4. National Engineering Research Center for Agriculture in Northern Mountain Areas, Baoding He-
bei 071001; 5. College of Resources and Environmental Science, Agricultural University of Hebei, Baoding Hebei
071001)

Abstract: In this paper, effects of exogenous selenium on the activity of superoxide dismutase (SOD), peroxidase
(POD), glutathione peroxidase ( GSH-Px) and the content of soluble sugar and crude protein were studied by spraying
selenium on the plants. The results showed that activities of SOD, POD and GSH-Px were increased firstly and then
decreased with the increasing of selenium concentration in the range of 0 ~45 g/hm’. And presented the best effect at 30
g/hm’” of selenium. Compared with the control, the content of soluble sugar and crude protein of millet grain was increased
by 32.6% and 24. 4% respectively when selenium concentration was 30 g/hm’ for Jigu 19, the content of soluble sugar was
increased by 25.9% when selenium concentration was 15 g/hm’ and the content of crude protein of millet grain was
increased by 18.7% when selenium concentration was 30 g/hm’ for Jigu 21.

Key words: millet; selenium; superoxide dismutase; peroxidase; glutathione peroxidase
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Effects of the slow-released special formula fertilizer on oilseed rape (Brassica napus L. )

ZHOU Li, LU Jian-wei” , LIU Tao, HU Min, LI Ji-fu, REN Tao, LI Xiao-kun, CONG Ri-huan [ College of Resources
and Environment, Huazhong Agricultural University, Key Laboratory of Arable Land Conservation (Middle and Lower Rea-
ches of Yangtse River), Ministry of Agriculture, Wuhan Hubei 430070 ]

Abstract: Field experiments on winter oilseed rape were conducted at 15 sites in main producing areas during 2012 ~2013.
The objective of this research was to study the effects of applying slow-released special formula fertilizer (N -P,05 —K,0 - B
20 -7 -8-0.2, and other mid-nutrients and min-nutrient 5% ) on oilseed rape, and then to provide the basis for the promo-
tion and improvement of single fertilization for winter oilseed rape. The results showed that both the application of conventional
fertilizer and formula fertilizer on winter oilseed rape could significantly increase the yield, net profit and nutrients uptake.
Compared with conventional fertilizer treatment, when the total amount of nutrients was reduced and fertilizer single application
was used, yields of more than 85% of the test points in the slow-released special formula fertilizer treatments were increased or
equal, with that the average yield, increase rate and the average increase income was 133 kg/hm’, 8.1% and 1 624 Yuan/
hm® respectively. Nutrient uptakes were obviously improved in formula fertilizer treatments, with the average accumulation in-
creased by N 10.8 kg/hm’, P,0, 2.1 kg/hm>, K,0 7.9 kg/hm’. Tt showed that the average fertilizer contribution rate to
yield and agronomic efficiency were 51.8% and 5.5 kg/kg, respectively, which were both higher than those of conventional
fertilizer treatment. On the whole, the application of slow-released special formula fertilizer on winter oilseed rape could sig-
nificantly increase the yield and net profit and it could be promoted and applied as one of simplify fertilization techniques for
winter oilseed rape.

Key words: slow-released special formula fertilizer; yield; nuirient absorption; benefit
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