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Physiological effects of ploughing corn straw under soil on flag-leaf resistance

of winter wheat under lowly applying fertilizer condition
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Abstract; The change characteristic and the relation of chlorophyll content, photosynthesis rate, SOD activity, POD
activity, malondialdenhyde content and soluble protein were studied in the condition of lowly applying fertilizer under the
convention management condition through field plot experiment. The results indicated that the change of docking-stubble
winter wheat flag leaf chlorophyll, photosynthesis speed, SOD and soluble protein content assume the single peak tendency
along with the increasing amount of Ploughing Corn Straw under Soil ; the change of POD and MDA assume the single valley
tendency along with the increasing amount of Ploughing Corn Straw under Soil in the condition of Lowly applying fertilizer
under the convention management condition, The effects of Ploughing corn Straw under Soil on the wheat flag leaf
senescence mainly are to influence the level of protection enzyme, particularly the POD. Under this test condition, the rate
of 9000 kg wheat straw /hm’ is best on each anti-senility target, the value of anti-senile membership function and the
output; the rate of 15000 kg wheat straw /hm’ is worst. Therefore, lowly applying fertilizer under the convention
management in this area, ploughing comn straw under soil had the most favorable effect at the rate of 9000 kg wheat straw /

hm’.
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XA RE e 3k A3, 2okt TS AL AE A BN & SR R 5 2 R 3 T R E AR S IR R R, IR 7 i R T
K Hb T K5 5 KR E B SR R E SARBEB S X AR 55 . [R]B, AT ek St X 4887 A fh T, &
H R AT, EE BB A R RS R B . BT ASSATRAE AN ALARL 45 A i IR Mt &
WA EEENE L, BEEEY =M KSR B BFARANT ZAR (BESFEESEYES
Fo MG, NEET RN FREREMFENERERNRZ —, LI EER T Rert (EM) MR R
X RN EE , EHR, X THTEHRWHRRER S, FEE DALY H3EHE R XA
Yyre BT T ST, WEUE T — s BE R, (B HLIE SRS M i 388 B ik ok WARIE ") Wik, A<SCaf
5T FEFFE HXHEYI M 222 52, 8 Z A T EORAEFF B Heads B X B 2 A /N2 e SR 0T ) — S5 38 4
b, ARG AEFEE B J5 3T B EE Y o 6B M 328 i TR WL B = B Rg e, RS AR A #E) N R SR HEBARIE .
1 #R5H®%
1.1 Awikit

R T 2006 4F 10 A A ZEVGIURMBH K 2= RN —Shibn A X047 , FE Al AE 7 o /N - Eok—4E
2, FORFEFFBIERTIUE 13 (0 ~40cm) FEEAESPIRGE R : TIBA VLT 9. 28g/kg, HAA 11. 53mg/ kg, HAL
#1113, 48mg/kg , HAHE 6. 32mg/ kg, pH7. 35,

AR 5 M3 ANER . DA T xR, BB ENT .

[ RAEH BUBHE (iR &N 138keg/hm” , 2K FOKFEFT, BIAF) 5

I 1 +FKFEFF 6000kg/hm’ (#EE, F/KE N 64.87%) ;

M 1 +FEXKFEFF 9000kg/hm?;

IV T + FKFEFF 12000kg/hm’;

VI + EKRFEFF 15000kg/hm’

/NXER 64m” K 8m, Fg 8m, FH 3 K, BEHLHES , RABFRIZE N R K (46% ) , How 4% 10 ()45 B e

2006 4£ 9 A TRIR FRWGRE 22, FORFEFF BB Sem K58 E 20em £ H ,10 A 3 H
N TR/ N, AP PEAR 2000, Z/NEFFEHI N4 A22 H ~4 A 24 #EXFH N4 H22H~5H6H,
EXRDHHS A6 H ~5 313 H,ERXRBHS A13H~5H20H,
1.2 WHWE &k
1.2.1 JEMMHZRSEHIE

M 2007 44 H 22 H (FE87) FFis, 8 7d MlE 1,215 A 20 H (B52UH) k. RA 80% MR 2
Rl 721 RAREE T ATE
1.2.2 GEMSBE RN E

M 2007 424 H 22 H (FEFKAETH) iR, 8 7d W 1K, 8]5 A 20 B (8E2) 1k (BAF SRR E B 6] [F]
) o B/PRERAEK-BEMN 6 F MRS, BRIE TILatatE 10:00 FF4G , Bt A{LAF 4 Li-6400 (Li-
Cor Inc,ZEH) E#HEEME
1.2.3  jEn SOD J& P fo i sE

SOD Y& Ml 58 £ #8 Gisnnopoliti™) K F & F "™ {9771 45 1H 30°C ,40001x 323647 F K 15mins , M 560nm
ARG B, LA LM ) &5 DUk (NBT) SBAb iR R 50% HyEEE N 1 ANEETE S 807, U-g 'FW R,
1.2.4 JEMH POD 35 Il 52

POD 35 M5 F AR A B 1, LA 2B I 5132 POD,,0 254K 0. 01 RYBHE N 1 /NEHE J1 87, U-g ™
FW &R,
1.2.5 JEMHNZESE(MDA) BillE

MDA & &5 £ 18 Heath F1 Packer' ek
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1.2.6 JGEMAEHEEDSEMIE

% Fl Read )% D se s k™'
1.2.7 HiEEMLEE TN

15 FRRI S T AR R BRBE A BRI S AR . HHHEAREL T
Tt =i (1)
ijax - ijin

KA, Uiy IE i DAEIREE k AR T 56 j DS hn R B BE , X, o0 1038 j MEREE B ASRAEEHA T 1)
VU TEAE 5 X i » X A J TFEAR I KB R/ ME

Cv,

Wij= n : (2)
chij
zma%%%Iﬁﬁrﬁﬁmmigﬁmnw%Iﬁﬁjﬁﬁm@ﬁgﬁ;icnﬁﬁﬁﬁ@ﬁgﬁ

ZHs
SRR A AL B DI E T B A PR BB 8 IR E T BANE RAS IR E R B, SKHF1E,

— 1 n
X, = 7; Uiy X W; (3)

P Xl i B RR R, X RN R R, B, K —IER SRR fAEE, T A
5 H B RO S R R -

Uiy =

X; - kain
Uy =1 ‘)ﬁ (4)
B ] B AR AP 2 SRR s, P IBEOR, b e ke .
1.3 BdlEath
4 SAS 8.01 Geitar ik 4l Excel2003 #4703
2 #ER5H5m

2.1 FREBEXSA/NE M R S RS B
—ERE L, HRES RO T A EROK/N, R F BB . i s
RO BN ELE—ERE LR T H e iiRg, OB /NEEM# SR & BE/NEFF LT
5, MESR AT T R, BESE b ORI T R (B 1A) AR b 5 e RIE L/ EM SR & B2
—3 AR A AR P R AT W SR RE RS AR AT 0 S MR R R R, T RRIE /N
HEMIE IhEEIHK . 7EMER P, S AL BN i R A B T IR B AR FE T (10. 4% ) < ALFEIV(18.6% ) <
ARFEL(21.6% ) <KLPET (32.7% ) <KEBEV (37.8% ) s TEHEIK AR , A AL B M40 3K & B T FE 8 B
AbFEV (33.8% ) <AbFH T (35.9% ) < AbFRTM (36.0% ) < kb 11 (40.6% ) < kbIRIV (44.5% ) ; FEAEHA-HE S
B, KB A R B OR/MERYON AR T (3. 10me/g) > bRV (2.91 mg/g) > ALHE T (2. 87 mg/g) > 4k
1 (2.65 mg/g) >ALFV (2.57 mg/g) . HILA RS AIAS, ZEARMIAE 5 HL H 1) 45 B4 14 F 3 2 I ERFHFF
3 H (/b3 9000k hm® ) Rl I F -4 38 (Y REAR: , X I i (0 58 2 TE AURL IR o
B AEBEMOG G AT/ NETFAEIATHR , BRI ATIIA B IR , )5 FEE HE AR T W (18 2B) o
ARk BB A/ N I e A AR A — B o I A R SR A TS s R B R/ N RE S TR AT
MR R RS, R PSRN S R TR NI M. 35umol -m™*+s™" < LLF IV
8. 80wmol *m ™~ *s ™' < 4bFH I19.28wmol *m ™~ *s ™' < fbF ] 10. 05umol m ™ *s ™! < 4bFH V10. 30pmol -m ™ *s7';
TERER ], S A FRE A TR R PR IR B AL BRI (23.1% ) < AbFIV(25.3% ) < AbFE 1T (26.0% ) < 4h3E
1(29.3%) <Ab3EV (30.7% ) o TEAEHI-HESI , & AbFRF 2564 3 R AN N AL HE TN 15. 85 pmol +m ™ s 7" >
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Fig. 1 Change of chlorophyll content and photosynthesis rate after flower in different treatment

REFEIV14. 81pmol +m ™ 2-s™" > 43 11 14. 45umol *m ™5™ > b FE T 13. 77wmol - m~ >+ s™' > 4b3 V 13. 20
pmol ~m ™ s o (EBA7EIHE AL H B H [ B HL R, & /N HE N Y A 7 3R B RS FF I FH B 388 i i 2 K, {HGA &
KRB BRI O A H R BERE AT 6 2 S IR, AR AR 5 SR S B RARA B EB M
FEHA A0 3 P E 00 & R RS GG R TR/, AT VFBDG & BR R & A B T R/, X
PEIIE B A FORFEFFIR B (4n4bE 9000ke/hm* ) BT LA SE S8 42 #E 4 /N2 HE T HE SR R & s SR I T I, 3R
AR HiE B R RE T b E AR T R, LA R,

2.2 RAEFXFA/NE M SOD Fl POD 5 P R0

WA/ INFE TFAE G B 1] RS , 25 Ab R - SOD 5 MRS TR (B 2A) , LA SRT A B R g —8 ™,
TERESKATEAFIAR D, SOD TEHE T PR BE R h K . ZETEH-HE I, & AL 3 SOD ~F- 7% 4 2 4b 22 T (358. 60
pweg 'FM:h™') >AbFE I (338.41 weg 'FM-h™') > 4bFEIV(337.01 p-g 'FM-h™') > ZbBE [ (311.41 g™
FM-h™') > A3V (287.40 p-g 'FM-h™") o JEIKH, 403 SOD 335 T R i B g , AL 3T (31.7% )
<HbFEIV(34.1% ) < AbFH T (40.3% ) < 4bFH T (44.6% ) < 40TV (50.8% )

INETFFREIE R AR R, POD JE PR EFHRE S ARG 4% 4 38 POD J5 1 th 6 B RIAE i LR (
2B) . 1EAEHA, & ALBEFE M POD Y& MR HEBESE AN, B THERBTIAZE A TR, o5 A HE A RIS B, 7ERAE
e, & 403 POD SE 15 My, kb3 M 384. S0pg-g ' FM-min ' < b3 1V393. 50pg-g ' FM-min ' < 4038 |
407.47ug g 'FM-min ' < ZbFH [[420. 25pug-g 'FM-min ' < 403 V433.25ug g ' FM-min ', & AbFHE W
WABHTIA A 2R A E RN Ky, A FE T (83 pg-g ™ FM min ') < 403 I (103pg- g™ FM-min ") < Zb3IV (117
pgg 'FM-min ") <AbHI(130pg-g 'FM-min ') < 2BV (156pg-g ' FM-min '), #EHH J5HI&ALH SOD F
HpiE e BT AL BRI (201% ) < AbBEI(259% ) < AEFRIV(291% ) < AEFRI(308% ) < ZEFEV (319% )

2.3 HALFEXSXSA/NE RN B AENEE R S BRI

P9 R (MDA) & B Al 1 et BRI HERR ) oA B R AR R B T Bt it A AR B, i - MDA %5
B AT DU T E RGO A0 FE M MDA & 23Ry, /NEFFIEI TR, BT PR L
R AR RE EF B EH (B 3A) FEHER P AT, &L MDA & 288550, b3 1
1.53mmol-g 'FW,4bFE 11 1. 63mmol - g ' FW, At 3 MM 1. 62mmol - g ' FW, ZbFE IV 1. 83mmol - g ' FW, kb3 V
1.57mmol - g ' FW, 7 J# ¢ A 3, 4% 4b B it 1t MDA & B3 fin ik sk R 3 b, b3 1M (86. 6% ) < 4b#E 1T
(104.9% ) <ALFHIV(106.7% ) < ZbEE T (121.1% ) <KbFEV (122.2% ), W AF H, FEHERK PRI, £ 408
&t MDA & B2 TT B E 2R, B THEX AR ZEFB A S, Hh 38 I MR HBSCREY. &EH
HIFE AT AL B ) T30 1l B B ot R4 o
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Fig. 2 Active change of the SOD and the POD after the flower in different treatment

TENEIFEZ G , SR BT v & RIS (B 3B) o fETTIEHI ISR AT , & AL B BR AT e B 1
HSRAR ENERN KR RELTHEZESR . 7EERTHY, AL ETEtEA SR EEZRIE, &
ALPET PR BEAR YR AL BT (18. 6% ) < ARER 1T (23.7% ) < ALFEIV (26.3% ) < 43 1 (37.5% ) <AbEV
(39.2%) o TEAEI-HESI , A AL PR PR B B 39 & BRI, A BRI (26. 1mg/g) > AbER 1T (24. 62mg/g)
>KEHEIV (24.29mg/g) > A0HE 1 (22.91mg/g) > AEERV (22. 28mg/g) o HRIEHERMANERIEL T, A
HA PR B A B REE TR H B AR N 2 B AR Ah (B R FERA Rt 3 o
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Fig. 3 Content change of malondialdenhyde and soluble protein after the flower in different treatment

2.4 DEHHERGHE O ABE IR A

MR 1AL /DR TR b G ER SRR &' Ttk ER S E M ALY s BE 2 B
AR, HREERFTEH BRI, HARXRBE BRI (AR NG IEHK) . aER 5 AR
NN AR R BE MK, BT A R AINR, b & @R 51 AW BE AR RBE RA2L, T 57
TR ERIAR R R B AR L (BB KRN )
2.5 FHUBL/NEEMHTEEERSGE I

WY EERFZRREAEARGR, TN B MINE RIS . AUT5CRHEH FAKRE [R50
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FHEEEEANMESEFR A E RE 58 TP S AR A/NE TR M. R BRBUE R, HrbE st iesg >
R 2 R/ N T 2 D SR AR )RR R ECF E LR G P E R R BE . RYE H R s BUE R
/MR B LIS EEMRIGKK >V > T > [ > V, A I8R5 8 RECFISERE A TMTA 5
BRI, A MU RRAR FAE I R BOVNRYT, M 181 P, 13 AW B X &% A0 BT 5238 SRR R AU
ZEFTREK , H B3 KT HAUIET , 8 AL RS 25 40 B 2 SRR B BUE 2 57 STk ik 2 . L9
T8 RS AT AL B 3 BRI R 4 P9 I PR P B KPR R M BT

*1 XAEEEHTENERBRHEXIESH
Table 1 The relevant analysis about the photosynthesis speed with others

ab3E =S S R A i pukatiay] i [zt 3 A EEE
Treatment Chlorophyll SOD POD MDA Soluble protein
I 0.9624 0.8928 -0.8260 -0.8821 0.9822
I 0.9281 0.9010 -0.7798 -0.8840 0.9206
I 0.9263 0.7713 -0.7285 -0.9397 0.9165
v 0. 9400 0.8135 -0.7689 -0.9143 0.9203
Vv 0.9730 0.8809 -0.8108 -0.8803 0.9615

F2 HR/EEHRREZENSSITN
Table 2 Flag leaf anti- senile synthesis appraisal in different treatment
)8 & F-141H Means of subjection-function values ratio

ShEL] - - hiEE#
Treatment R MR MALYBALEE AR [ AEtEEE B RS
Chl Pn SOD POD MDA SP
1 0.5605 0. 4966 0.4617 0.5811 0.3368 0.5963 0.0759
I 0.7328 0.5702 0.5748 0.4952 0.4925 0.7315 0.0867
! 0.8761 0.7594 0.6353 0. 5905 0. 5456 0.8049 0.1014
I\ 0.7578 0.6315 0. 5606 0.6071 0.4333 0.6874 0.0901
v 0.5133 0.4401 0.4069 0.5179 0.3140 0.540 0.0682
WE R
Weighting 0.0167 0.0224 0.0276 0.0386 0.0237 0.0206
coefficient

2.6 FHUNHE/PNEFEXT L
M3 ATLAE R T 54 VM- B2 R AR BEN, KL =B ¥R s B E 2R A=
B, 0 VB, &3 =Kk g, AL FE T (7.47% ) > Jb3 1T (1.98% ) > 4bFEIV (1.67% )
>KFRV (-2.16% ). G5RFW B BIOREFFE H (n4b 2 1 5 KRS FF58 B &g 9000kg/hm® ) 52 K i 75 FF A
T/ BB B MFEFFAL A B M5OR8 B FTE A/ NEZ R A W HIE R, Rm
TR A BE ST ISR, P R R

3 wit xR3 BLEBFEX
A/NZERPRLT YR 0% ~80% e e TP Table3 Wheat yield with straw into field treatment

AU, o 173 py 4R, BRI A /N T RE 4L Treatment 7t Yield (kg/hm?)

W, SR TT 765 T BE M 19 i, X4 /NZZ HP L I 6401.9¢

FREAEEZEEM. ARBSREW, KR 11111 Zzz' Z

H S H T, R RFRSFFE B 2R B 5 4 /N 4% . 650890

REEAR,EBNNES, LI ENHRREE v 6263.3d

B, MRS, A VIEH SRS ERK, INEFHEFIR,AE0.05 KT L% FBE  nomal letters show
ﬂfﬁ? F%ﬁ%'m o % Eyg ﬁi— E{le‘%: *:I:E H ﬁ *IJ :J:%EIE—I%‘ significant differences at P =0.05
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AR SR, MR ER . ARLEEMEEHR G H R 5B ML LEERAE &R TORFEF
B HIESE T A/NE M OGE R AT MR B

FEHEPEET R PR ERREERFIEER . AMHEEES 2R RuBisCO, BAL T 41K
B B e, ZEM SR, EAE LA TR RIS I Y 52 CO, Mt STk o Bt A AR A Al
YRR B AR DME M i B R AR . AT R, AT E A RS R T R R R
IR — e A X SRR BN P e G5 SR — B B RS ATSE F R (B i, i A TP A i R 2 I
FIEARAL o FEA/NFETTAEH , MR 3R B3 KR BB Tk 2 1 82, I S A 1) 5 v Y T 9 R 2R X it
) B TR ST, WGBSk A T s M AR L PT RE R R F 4 D 7 o @ R AORSFF I8 H 4 )
TR B ERE SR, AU T SRR R 1 B R A S T DR A Rk

AN B ACHE (SOD) | Z A T AN AN P , RARIER R G0 B SCHR G, BETEBRIG PR A iy 2T
ERIPAMETER . S LY EE(POD) BETEFR H,0,, B 5 SOD BRI fE A, 34 Rl 4E 5490 1A P9 18 1 AL i F
w2 AR R ERHIE AT BEEFEFRE R IR A/ N T SOD & LRk, FEA /N HEH
JE AN SOD T T R R BE G218 , (ERSFFIE B i — € 12 (9000kg/hm” ) i, SOD & #:7F 4 T B, ELJG 3 SOD
TG VR W BEAN R 5 18 2 B FS FH A T XS R B AR 22 /5 1 POD & R4 I 15, JUEAEE K o AT i POD
EHERIFERRE KT

18 332 FH SRR BRI X SRR AT LR B RO, S5 R SR WAL B T BB 8 R & /N2 5 i 8, A0 R V
M NETEERENES . FIRE ™ PSR P& B AR ATIE F B AR BT AR5 3B J AR 4, B4
INZETTHIT KT BB, T8 R 1 A S BE I 37 0 5 R, AT OR3P K P30, IR R LR e, B
DA B R . FEVIRALEE R4, POD H SOD X HEM F TR AEK, IL4E R SR> %A K
R S N MBI A e — B
4 #Hit

TERHEAE ¥ AL [BVE BT, 5 HEA/ NP8 1 TE AR SC RS AR BERS AT 34 F B2 AR 38 i 2 B i 3
HEAEL/NE M PUREETE U SR SR FERS AT L H B I 2 5@ % ST ARG
JEM B REE R IBOKR, JUHUE POD XM M3 E RN R . A0 B AL AR I — B S, 1] 3 )X
BT YRR IE Ol SRR (B ) Jreethfmos, = B B 2& w5 HA A B, Tl B iR AT E
H (AEHE V) Prsee i, PR R, AR5 U , 754 b DX AR AL % 4L H 8 45 2 T, 9000kg/ hm” fr) K
AT HEX A/ PE M I B R, P B R .
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