Hh ] AR

2016 (1)

dOi H

10. 11838/sfsc. 20160110

RAIBFEFEAKBEXT I ZER + X EXKEH
A K F0 3% 53 IR T B 52

OARY, ERIRYE, B, x) g, e, AR, Bae', xl e

(1. ZRBHCABEWE S b, L8 K 2331005 2. EARFLHEE TREARIF DO,
TRC ORI 2331005 3. BRUAOVRFIEIR S IER B, TLIR BIA 210095)

 E. RAZRIEIE, K0~ 14 d B8k &0 T, NRIZE R LR . B Exab 2% 2
- X ERAE - R ORI R AR AR R AL BRI SRS BRI, S5 R, K3
W10 SR e AR ) it Y PR A HHL LS 0 A ) ek W v T R A R e A ER LA R e b FE (P <
0.05) ., 7E3 MHREAI S, AiEH0 A FE &Y AR T s (P <0.05), (HERNiEALH 2R
ANBE, KRR, R K PE A AR AN B3, TR KA 7 d i, MEARFEIESN A
RE LA Bt 4 B AR A S 5 M TR M LAY A e R R (P <0.05), Jf R R il SR A SRR
(P<0.01); H/KIHEA 5 PR T A FORAAR I L3P/ R, R B S P B (P <0.01), H
A AT K 14 d B, #KPRNE S A Y e R R E N (P <0.05), HER WK RpEEaa),
XA R R R AT RA A AR S 5 a0 A I R 40 S B R A SR A A AR F R/,
FEFK A EE 7 d BF, ZUERRERE TR B A Y . ZURBE R RS FEER; mY ha h F K % 14
d B, wAKRE R LT EEHE N, SHORE, PRadBE RIS, K0 2R R AR T B E
P FEREKIME 2T, PREEATRESRAT R T4 i i S0V 398 300 DR ¥ /K W 1) RUIE R 2

KW Bk, BIEMIE; ok, WEELX

hESZES. S513; S311 THERFRIRFG: A XEHS: 1673 -6257 (2016) 01 —0057 - 07

R R EEIR R = R i —, A
=02 R B A TR %X
b3 ] g A U A B TR A M R KU, R
SR REK il , (HAE NS EEANYY, 60% HIFEK
FEAEPHE6~9 Afy; HEWZE, BWEE LK,
AN, WEQC TR AR, M EERE 1716 000 ~
1/10 000, HuF/KAI# R, AHEAHUKEETI 2, M
TR B R A R B G, R BRI 2 b oA A
Y F BRGNP —

KB P2E B A HE TARE LD S ek R
R E M L (HAUE YA Rk
153 mg/kg) ', (HBORARZ AT R, K 1 it

WA 2014 -11 -21; &EMEITHE: 2015 -03 -31
EeWmB. EEAZMETWINE (201203013) ; FFK [ AR
SWH (31101598 ) ; ZHAE ARBEILETH (090411002) ;
DR A B TR AR AR (13XSZ64)

EER: I (1991 -), I, ZRENEHA, FENFFGE
FEYE IR B S EPEISE . E - mail; 1540940316@ qq. com,
BIEE: Ji3, E-mail: zhouyi_nwau@ sohu. com,

A BEILRME LSS, S8R b X E
FrERTT IR MG T RS, AMER T LR
DT, ERRAR T MRS YL RS AR
AR, PR ARG ALK T/ NAE | KR TR
HEAL VI, FORMYLE R R 04, 27 i
FRA, MERAFEREEEF R
&, REBGEFR SN, =R (ATP) K
Bod PR, SRR, W 81, P ANBESEE T 3
MR AT K T b 13 P2 i 2 SUBELAR S, TR, 7E SRR
SRPET, S R i A A P D8 i B A AR P
S, T E A TOHL UK P B BB  HAS
FUT S L R AR AR CE RS IESE,
MRS L MY LA EERNRZ —,
GRTI, X T4 i YRR PR ) SEUIE I 25 H AT A7
TERRAPW . ADHIFEN, A A AT LU AR
VRO HE T2 0k, 30 o o R A A T R 2 i kSR
HYRIEE, I rl a5 Btk 5 f ATP, I
et R 52 S AL A 2 AR AR T R AR Y
FFEai kR, 5PV EgSRAMIL, %R,



rRE SRR 2016 (1)

A A SRS (I 0L AT B A B e 7K 5 7K A 1 28 9 2 A
ARBM, AR, X THER, &8
GUBFR T = R S M e T e
WK ME 25 A, A B 2 R bk A R e 5
RO e, LS 2K B30 X R, R A B A A AR A
[F) S5 114 43 T 19 5 el A RS 5 A1, e £ G LA AR X
SR AT VS K B BT AR SO L EE O ~ 14
d FREEME K M0 26 0F T, R, WA IE L K A [F]
RS R AN X b 22 2 4 DR PR IE L3 1R &
KSR AR B G Wl R AT A R SRR A R
B R R N RUE IR PR PR AR U AL W5 ot Wk A6 F R
FORMA, BRI B SRR, 1R TORMHTE
AKAE, S ST M5 U AT JRURD 22 8 R AL
B FRY Tk 395 Dl AR A A R AR AR R

1 #MEEFE

L1 Rk

R 2 R GRTT, 2 KRS
H: QKA EAF BARKRARTEK 2 AKFE, QA
. IRE ., sk, BifREL, DRI WEIRAS
R . THIRER . AR, BEMBIIE, 3t 10 4K
Vo 320 AMbBE, BAAIEESL 9 Rk, BT IR
Bk ot atiatin

BER T K Rl EB 8 958, itk H A Rb 2 R
+o, BEEEEAERRARR LR 1, SR EREE E R IT
K, EAFFH 10% BBEA KR I 30 min, P
AR TR SRR ER A T/ IML, 453
DIPEWBCETE 1 A>3 L aYSkEH ;i ik
R s B, 2 R SRHAR rh B TR v B, DA
PUIEE KSR ANE 55 (Bl 1), IE# K5
S A T ()57 LY B3 1) 4 8 5 K it DR R A T i) R 7K
Y 80% . VEIK PN E S LK K 40 v 22 T, R
FHEHZIE N: P,0,: K,0=0.15:0.10:0.15 g - kg ™' +
e A, BRI PRI A (ANt A Ak 2
DI — AU s AR DIBIRE 5T, A
TR NE AL B A it FHGR B2 B0, A AR LA 43 #r &l
WA . BRI h B A 5 ORLRR 7 o K ES
FRE3 M LOIEE R 3B, IR T MK AL 2

® 1k HENEREL R

ZERING B TR
(g-kg™) (P, mg-kg™") (K, mg-kg™")

TR A oH f
(mg-kg™")

5.47 2. 64 241 24.0 7.57

TEELEWEKIE SR 0 7 F 14 d FEHLBTECH 4 1
RR KA b R4 T AR SR AR I R

B RkENEEFEEREE
L2 MESH ST

1.2.1  fEkEM B Y &

SRR T 3 0 2 AR AR b b EBAE E L, T 105 ~
110°C 275 30 min, FT70 ~80°CHt E1H T IFFRE
1.2.2 FEBRAR . ZERIFAO R, BEAER S E A
WA R

Wi B AR FE SR B H, S0, - H,0, kM &,
RO P i & /R IR S BT A (AA3) D s
Fr B R B EH A Lk 5 ;7 B0 R FH
BETREIE , A (B, B FRRE =R x 2%
(W, #1) &4,

1.3 #daabs

IRISEHE I FH Excel 2003 1 SPSS 19. 0 4t it4k

PTG 53T

2 HRESH

2.1 IR HE K Wria 9] T K A Wy R

k2 fron, FEEAK 3 M 1.0 (K Ba Ak
PG, FEASER AL FEAY L AR R A iR s T
BRIGANIR B AL BN B AL B (P <0.05) o 13
ANEREFACF D R AL B A bR A )
T RHE#E AL (P <0.05), {H5 A% 4b B 22
SARE . VLA, BRI Xz B K A A
KEER,

FUEE F R/ AL, AEWE K B kb 28 7 d i,
TR bR AW 2 BB RS 0 (P <
0.05), ZACARREIEHASMLAY EEZHN, a4t
HSELC 2 14 d B, 57K P o b AR A AR e
M (P <0.05), JF EJoN HEZE N T,
DEIIFEATRIR A K I8 26 PF T, 30 oK o b 38
AW M AR AE B IS5 T ~ 14 d A BRER
W, EEACAIZE AN K Wil A 52 B FH R R B AN



rhE SRR 2016 (1)

W, SARMKIEE AT AR, 7EMKINGE 14 4 [RIFREEH T RE, (EHrh HUA it S8 10 i Ak 3 ) R
W, BRIEIRZFALFSL, A0 BRA0H AR AE Y RN R BFEKF (P<0.05),

F2 @M EKPNEEHERM EHEMEN T (g)
HEKIE 7 d KA 14 d
il SRS v SR
EH Ky K EE EH K5y K EE
JR% 0.52 +0. 02be 1.00 +0. 24ab 0.91 0. 19abc 2.04 0. 34ab® 2.20 0. 15a*
ERIR 0.56 +0.07b 1.02 £0. 06ab 0.79 0. 12bed 2.60 +0. 00a® 2.21 0. 12a"
TR B 0.51 +0.01be 0.92 +0. 49ab 1. 00 +0. 06abc 2.30 0. 31ab® 1.77 £0. 24ab*
TR A it 0.52 +0. 03bc 1.21 +0. 06a 1. 11 £0. 05ab 2.14 +0.27ab* 2.07 +0. 00a®
Tl iR i 0.59 0. 06ab 0.81 £0. 00ab 0.86 0. 12ahc 2.04 £0. 44ab® 2.02 £0. 56a®
R4S 0.54 +0.05b 0.99 +0. 17ab 0.82 0. 25bed 2.12 +0. 12ab® 1.75 +0. 38ab®
TR 0.69 +0. 18a 1. 11 £0.09a 0.97 +0. 16ahc 2.51 +0. 40ab® 2.06 +0. 47a
AN 0.47 £0. 02be 0.61 =0. 10b 0.53 +0.02d 1.24 +0. 14¢* 1.16 £0. 18b*
N 0.54 +0.07b 0.96 0. 06ab 0.74 +0.23cd 1.89 0. 30bc* 1. 83 £0. 04a*
ATt 0.41 £0. 12¢ 1.23 £0.05a 1.15 +0.02a 2.19 £0. 32ab* 1.70 0. 15ab®
MR J5 2530
AALFpZE 4.42* 4.91™
TR Pa 3.48 6.27"
RARFNAE > HE K e 0.35 0.68

. BB IE « brizs; HEARRVNG FEERORAR ZICA A BT 1805 5% BEZER (P <0.05); bARAR/NG FERIRITF
FIEEE B FOK 25 FIRNIE 5% BE2ER ., “°7 M “ 7 SilFERHE T 20008 5% M 1% BEE5, TH,

2.2 AFEPE R XK WA S SRS R oA s iR 3, (H 3 B S AR A
Al AR, AERKIaAbEL T d i, HA F R/

W 3 frR, BACFNE AR K B8 X K b
AR EmIYEE (P<0.05), HIERKE

M, FNERPZER Ok R R AR 3 2
PR TS P b BRAE K 2 14 d B, FE K e ) 1 7

KA RFEEIT ], AAFENER S S S A g dm iz, AHFEIER T,
=3 @mIEMEEKBEEHER M EHMAERENEMN (mg)
KA 7 d WEIKHME 14 d

AE AR

EH K K aE EH KA K HE
PRE 29.45 +3. 61abc? 26. 17 % 5. 44abc® 55.36 +12. 95abc® 47.24 +1. 84a°
A 30.75 = 1. 26abc® 22.25 +3. 77hc* 62.22 +2. 12ahc® 49.10 +2. 75a"
TR B 24. 84 +11. 24bc* 27.49 = 1. 85abc* 50. 49 +2. 59abc? 38.35 8. 44a*
TR A 36.95 +7.00a® 27.12 2. 26abc® 48.09 +5. 37bc? 45.75 +3.32a°
TR B 23.46 +1.78¢* 21.79 +3.92¢* 54.90 +41. 6abc® 47.55 +£13.01a®
TR 5 25.71 +1. 28abc? 22.54 +5. 96be* 47.17 £12. 6¢* 40.57 +6. 08a®
R 35.99 +5. 43ab* 30. 56 +2. 26ab* 64.29 +8.00ab* 44.96 £7.07a
AR 8.09 =1.02d* 8.57 0. 83d* 19.27 +1.28d" 16.87 £1. 12b*
ANTiEwE 28.77 +2. 17abc? 22.42 +6.33bc? 52.47 +8. 89abc® 46.26 +3. 88a®
ATt 35.41 +7.00ab* 31.97 +0. 44a* 66. 86 +13. 21a® 50.13 +7. 41a*

U FE H 25301

AR 9.95* 10. 66 **
oK it 6.92* 18.42*
AT x WK P 0.69 0.68




rRE SRR 2016 (1)

TERFIR AT, BRI BB A R LR
TR AR, L5 it Bl AN it A0 349 1K 25 57 i 2 /K
(P<0.05), FEHEKIMHAAAET, LAASHER 9 15
RERRR, SARRK NG 0 T AL, 7ERZK
W7 d i, SRAVMSTRAARE « RIS PRk 43 45
o FAPAE RS, G50ERI], 10 FITERSON 1 2E
SRR 5% BEKT-, MHEKPRA 14 d B, A EE
AbFER b, TR SRR A AR TR, EA5R R
F SRR AR IA 22 5 BT (P <0.05)

2.3 AN[EITE 25 IR X s 7K F v 3 TR B R Y
A

M 4 Pin, H FAER/NATH, FE#Ka
PR T d BF, A EAE R R M A R AR
HEMNKPE (P<0.01), PHatER s 14 d
10 W B S 7 SS90 0 =2 i
MR (P<0.05), (HEMFEIGZIEH
o REURASL Y EEAN, B 5K AR5
HAERRAA R

x4 REMENEAEEHERBRERENZL (mg)
WEKMHE 7 d WEKE 14 d
IS e S
EH K5 WK aE EH K5y K fprif
&S 3.97 0. 55bc 3.74 0. 90be 5.53 £1. 17hc* 5.16 £0. 05b*
Al 4.04 +0. 09hc 3.42 +0. 80bed 6.38 0. 09b* 5.31 0. 16b"
T IR it 3.40 +1.30hc 3.94 +0. 10he 6.65 +0. 53b* 4.62 +0.374b"
TR S B 5.52+0.71b 4.59 £0.23b 6.73 0. 25b* 5.48 +0.23b"
TiF R 3.25 +0. 34hc 3. 66 +0. 24bed 5.62 £0. 39hc? 4.89 +£3.08b*
RS 3.96 +0.21hc 3.48 0. 88bed 4.75 £0. 68hc? 4.71 £0.95b*
SRR 3.85 +0. 81he 3.85 0. 09hc 5.55 1. 10bc? 4.31 +0. 92be?
At 2.99 +0.34b 2.71 +0. 46¢d 4.25 +0. 07bc? 3.75 £0. 38hc*
PN 2.25 +0.20c 2.24 +0.27d 2.41 £0.25¢° 2.08 =0. 389¢*
ATt 12.70 +3. 55a 11.48 £1.49a 16.99 +4. 17a* 13.49 +1.21a*
XK 5 2530
AR 29.48 27.89 *
WK Pria 0.76 7.13*
RIS > K e 0.30 0. 61

TEPIROK AT, AN Bl % 3 L3 i il 2R
SRR, AN A R R NS A TR SRR A
T, b LR B RIE B K R 5 aEM K
B 2 N AR, FERKIERE 14 d B, PrA AR Ab
PR R B B HRE LGS, B s
T | B R RNk IR S i b BRI AR I 3k 25 5 I 35K
SF (P <0.05),

2.4 A[FDE S FE X K P38 T OR B B
A

R 5 Frn, FALFhSEFNHE K W18 X oK b |
HRE R E SR R E (P <0.01), HIELK
WK B R EEt ], WAAAE AL AL 22 5 5 W aa i 00 )
BN A3 ARG s (a3, 0 F A8 B AE
M (A AN B2, B FAAER/NAT AR, FERE 7K B
SIER S G S NV ) SER GEZS o0 o/ NS [ s 6 SN gt

i 3 E P E T

TEPIRK 260, AR AP AL BE R ML 30 A4 4
SR Z SRR, (IR KT, AR -
HRAET RBUR IR 2R AR, FEHKMa B 7 d i,
o RN RBUR G A, (HS A AR BAE R 2 14 d
I, ASHEEA AR A R R Ak, H5IE
WIKIDIAME T ATES A ZE R BEAKF (P <0.05),

3 Fit5iie

b2 P 9 D VA b X Y i
ek, W2 B LA LB AR AR, 2+
S K TRl fiE e M e i <
hssi, SEARMEMARIRIPEIZEE, I miE ",
XEANFIE ) S o Br R, b2 PR X 4 e ok
PR, AT = — B A RO AR T I A



Hh ] AR

2016 (1)

x5 FIEMEIT BB B ERFRRENZ N

KA 7 d WK a 14 d
AR
EH K5y WK Pa EH K5 WEIK e
JRE 29. 04 +6. 08cd® 24.15 +7. 24bc* 54,93 +7. 56bcde® 45.03 £0. 49hc*
Akt 36.31 +2. 20abc® 23.33 +2.47hc” 69. 92 = 10. 04bc? 53.91 +5. 69ab*
i 31.51 = 15. 37bed? 31.90 =0. 88ab* 72.87 9. 09b* 45.11 £6. 53bc*
R S 44,38 +3. 08ab* 35.61 1. 58a® 64. 00 +6. 85bced® 56.97 +3. 96ab*
TiF R e 26.52 +0. 05cd® 24. 89 +4. 95hc* 60. 10 + 10. 24hede? 52.92 +15. 03ab®
R4S 30. 28 =0. 24cd? 21.33 £6. 12¢* 56.78 +2. 24bcde® 40.38 £7. 34bc*
R 47.65 +7. 16a 36.72 3. 69a* 93. 63 + 14. 09a® 63.79 +17. 13a®
ANIEA 22.79 +2. 42d* 17.75 £1. 44¢* 41. 04 £4. 04¢ 34.32 +4. 60c*
AN 32.42 0. 65bed® 21.17 £5.35¢* 53.02 +12. 9de® 42.91 £0. 81bc*
ATt 31.28 1. 76bed® 23.47 0. 89bc® 47.22 +3. 63cde” 30. 62 £2. 24¢"
MR Ty 2530
AALFp 7.04* 7.93*
TR Pa 19.98 ** 29.37*
AARFNE x WK e 0.72 0.95

") B TR B0 WALl 5 bah
F, HHERE SR, AR S A R
B, WEREMKET T KRR E, HHEE
MR ERE, BRI 1L7% A4, A
RErh, M A LT, A R R A
PIRAXTEAR, A A WS+ <& FE b
(>130mg - kg ), FEWZERLM “BAR. D
B A7 MR AR X AT RE R AR IR
PERTAT P €7~ ol SO 7B B LS e A 7 R
HAbRGAT AL PR 2E RN B A F RN, gk RS
MFFE R, FEER X, A, BAELL LA
BT X F ORI 35 H R = ko0, R Y IR ROR
BE, SRR RIEA 5, IFONIES L,
FERE T RENDZER P, W 8 H
W, R RHERA A ESBUE AR A
FIBOER . (AbA R R, Y+
TR KO T B EL R X490 5 8 o 5 K oK S
WIiE, AR TRAT — R RO PR ROR, R AR
S AT A A UL | 7 e AR X A e 1 D 22 R
+b, AFRAE RO g Y R, A
MREALER T 5 R 3R & A DGk, i85 3 b HoAh
FEOPHPRBLBE VIAHSC , nag ik, A + 3 r A L
JG . AT RO R R AR X A, DR ZE AR
Brf, BAS 2 BRI R OK AR K Y R
., XCHJE A REERT I, A ROk B A )

IR R IR R R AT B UESE . BRIVt HE Ak 3 B9 5K
IR AR, 35 SR AR A8 G T U IR G B
FUBRENT Y W e T R B A IR A R A A,
P R A 2 J o DR BIRAE L8 b i 0 TR AR Y
PRI, AT N A, W K 3 Ak B
R, ANHEFT AL BE A A e i AR A S IR I ] R
PRI B AR XS SN IRAN [R) 37 (4 0 S5 e 368 o 5 H A
B 2R B SRR MEAFAE 22 S A7 61, (T g &
AT A B B R IR BE TR (K 4),
THIBRIRNR R BRI OC, AR E— P
FFEUESE

YK T3 Xk T K ) S M) ol 3 R 52 N ) R A 7
WS, XSS R R, LR,
B AR A THE KRG (K2 TR B8 445 1 3t i
PALES ~8 em) A FRA KA I AT R
FEVEI, WK IR IR R 2 d B2 1 R K AE AR
e AT AR B B T R, T LR A e
TEARE WK A PR K AL R 2
SR FEARRS B, Hitt, HHKErFsE 14 d
I, oK b AR R AR AR A 2 3 2 5 1 2 KK
(P<0.05), FE L, Hl/RKPHARFLEET d i,
AR PR E S T AW k22 5 B K,
HBERAAE R, WK B X 0, B0 BRI AE W)
ENCOEIINHI R P gy QAL YD) <k I AT/ Sy Sl O
TR IR RS S B UL, W TR A R L B



BANET, TRE U, ARESEE L
SRS IR TE 390 h (T R AL R bk, (B
XK ST, A R i A H R 7 7E
s, BT AR S K LI AL ORI e, T
RETRIRF R R, KT, KR
MEAF L 1 d 5, I 50% 745 B & & T
€y FLREFE VKIS, 1 B 20l o b i e
MG, 3535 1 d B, SORMEEUIEAR L, SR &0 X
S SO S AL R S TE L R, (L
T UK RS BRI, MR . WRAS
FIPR 22 b BRI 28 T =2 J5 14 - 39045 280 0 K v M
RIS, EEE KT, SRBEE
ML, BT RERESN, REZAEB I T +354 5%
B A AR R B, ELCRRARR B K T K 41 F
(AR 17 Z0NE b BT S AT R R A IR S
E K TP 3E 6T Kl SRR 1 B ) R AR T G 2
SR EA

SIEH KSR, WK £ T R
BeAb M A R BRI AR TE I A
BT d AR B, HAEES 14 d, FRARIR LY
KFHAbAL B, AT AE S K S 1F RSO3 e ik J5
R ST EH,S, JRE R RUE X EOR MR R
B ER X, S, Gk K b aa b s
7 d JEHL AR A B SRR T AR I
THIE# K 0 T AT IR AL 3, 7T 244
SRR, HET, XTRAMERNEE
I S e B2 (R G RFSE 14 /0 ARG, ELIR) S R AR
INERIR IR Cl7600 mg - ke ' EARE
R B T b, HeR T e i N 0. 15 g if
B, BEZ A CLT B E K 380 mg - kg KUT
+, B, FTRERE P CL vk B ik B v
i, [, AN B i A BB SRS A7 76 1R 2R 14 7T it
EAEE A ME ST, Bk EERY CL Tl REBA/K L 43
i T L feh | WiEIE# KA 40T, Mg
M TR IR, S A 2R kA o R R
A BRI A 35 A O A, W K 3t S 1F T
JRZEADFRGE . BERIER 00 BAEE AL T rh &K, 2
W K TN A SRR AR XA, EL A W R 2 I
S 5 TTRR TR L RV R A AL L ) £ 0 e 1) AR A
FE SRR XA AG , (EL R 220 ALk BT 7 S K I
7 d B, BRI BRUR R R R i Ak 3
TEHE KOS 14 d (BRI B 1 AR I 32 244
XTGBT PR T R A ) T4 v 1 2 K i

rPE SRR 2016 (1)
AR B EAE RS
Sk
(1] WXF, T, XFRE, % WICE R %R+ Ry

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(WD) FHKEKRR LBV [T]. H BRIk,
2001, 20 (2): 169 -176.

SR, B SR, S DRBEXE AR HHK RS
PEAAREBITE [1]. KRR, 2012, 43 (7). 842 -85L.
TR, SKHFR, 2P, REDZRBL LR RS
HE®sT [J]. 3, 2011, 43 (4): 623 -629.

INFEW, ZENE, MER, % WEBEXEH AN
RO bR R AT ERE R AT E (V). TR AR,
2010, 28 (2): 159 -161, 181.

INFEW, ZENE, MER, % B IXE M A
AL bR BN Z AT [J]. fRdbAesA AR, 2010, 25
(2): 212 -215.

Milroy S P, Bange M P, Thongbai P. Cotton leaf nutrient con-
centrations in response to waterlogging under field conditions
[J]. Field Crops Research, 2009, 113 (3, 4): 246 -255.
ZEEpR, SRR, HIVL, AF. WK A TR SRR
PR LSRR A =8 5 [ 7], 225244, 2006, 26
(5): 1461 - 1467.

Jampeetong A, Brix H. Oxygen stress in Salvinia natans: Interac-
tive effects of oxygen availability and nitrogen source [J]. Environ-
mental and Experimental Botany, 2009, 66: 153 —159.

EE, hAEM, KT, % RREEESEAFEEXK
TR R AFRAE AR R [J]. PEDKFER:, 2011,
18 (4): 195 -200.

Horchani F, Hajri R, Khayati H, et al. Does the source of ni-
trogen affect the response of subterranean clover to prolonged root
hypoxia [ J]. Journal of Plant Nutrition and Soil Science,
2010, 173 (2). 275 -283.

KPR, kPR, (EER, SF. REAF il AR R RO AL
NEXTATHERD 22 0 LB IE e £ oKk g m [J]. L,
2012, 44 (6): 972 -976.

SRAEH], SRERRR, A, F WML ARG X R
SR i S M AR (1], L, 2004, 35
(5): 574 -578.

SRELES, EHIE. LR B A X F K E L B
9 [J]. A3, 1998, 5: 198 —204.

JHB, AN, RRIBIE, S APROUN . IR
TR TR UM K AR RN [T]. fedbfesdi, 2014,
29 (1): 108 —116.

XIHSE, XAR, HRK, S WSROI B
FRARLETT, BRI E [J]. AR TR, 2013, 29

(5): 44-52.
TR, R, FoAHE, F MK T AR R X KA
TRBEAL AR h A (], T E RS AR, 2006,
(6): 29 -32.

T, FMER, T, S ASFEAIEXHmSEA KSR
MR (1], 3ARRE, 2005, (1): 20-22, 41.



rhE SRR 2016 (1)

Effect of nitrogen forms fertilizers on nutrient characters of maize ( Zea mays L.) seedlings under water-logging
stress condition in lime concretion black soil

JIANG Jie'? , HAN Yi-tao', MIAO Qi', LIU Chang', CHENG Xin-xin’, ZHOU Yi'”*", DUAN Li-zhen', LIU Zheng’
(1. College of Urban Construction and Environment, Anhui Science and Technology University, Fengyang 233100; 2. Engi-
neering Technology Research Center of Anhui Maize Breeding, Fengyang Anhui 233100; 3. College of Resources of Environ-
mental Science, Nanjing Agricultural University, Nanjing Jiangsu 210095 )

Abstract . Effects of different nitrogen forms fertilizer, and with or without phosphorus and potassium supply on nutrient charac-
ters of maize (Zea mays L. ) at seedling stage under 0 ~ 14 days of water-logging stress condition were carried out in lime con-
cretion black soil by incubation experiment. The result showed that, shoot biomass of maize plants with 3rd leaves under KNO,
treatment were significantly higher than that of under the other fertilizer treatments, except of NH,NO, treatment (P <0.05)
before water-logging stress. Shoot biomass of maize plants was affected by nitrogen, phosphorus and potassium supply, since
shoot biomass of maize plants without potassium supply was significantly lower than that of maize plants without phosphorus sup-
ply (P <0.05), while there were no significant difference existed between non-potassium supply treatment and non-nitrogen
supply treatment. No interaction between fertilizers and water-logging stress on growth and nutrition accumulation of maize
plants was observed. Fertilization significantly affected shoot biomass, and nitrogen accumulation (P <0.05), phosphorus
and potassium accumulation (P <0.01) on the 7th day of water-logging stress incubation. At the same time, water-logging
stress greatly reduced shoot nitrogen accumulation (P <0.05), potassium accumulation (P <0.01), and shoot biomass and
phosphorus accumulation (P <0.05) on the 14th day of stress incubation. The effects of fertilization on shoot biomass, nitro-
gen and potassium accumulation were enhanced with the stress incubation time. Fertilizer was the main factor affecting shoot bi-
omass, nitrogen and phosphorus accumulation on the 7th day of stress incubation, which was replaced by water-logging stress
on the 14th day of stress incubation. However, the stress was always the main factor leading to the change in potassium accu-
mulation. Urea supply rather than the other nitrogen forms fertilizers was helpful to alleviate the reduction in shoot biomass and
nitrogen, phosphorus and potassium accumulation.
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