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AP D E R Ee 4 54, T2010-2011 £ A TR KR FRLE £ EHL,ZE 10,

1240 14h B3 AL BLH D ARLARLEES S (CK) , Aot Art i L R0 BAK, 2
BRI RH A AR LG EFTHRRE, LR E, MR RBA YRGS L ETBHER SRFL
M EE AR B R it R AL B (POD) E i AR B ALY ALEE(SOD) i, AR AR AF 24 ER /N, &3
AW, O BAETEa AR R RS, AP I0h 20 BABRRAEREZWA R AP FTHEP L
HHARN S F A5, 12h 42 0 AR E LS A b3 FAK, B ZH4%,12h 80 BARG L P A ELMER. 3
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B MERE, N TR AR EAEIEMENLEET . B
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REBLH, ¥R WARE . ABE I 8 o ERA [m) 4
H HEAL X L0/ G R A L AE 2 B B 10 £ B
W, R SR LN AR AR B N R TE TR VB IR Y R
B ECxT A H RS By R, i 2B BB AL H


http://www.fineprint.cn
http://www.fineprint.cn

B 164 5]
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MESNL/NGIEAR TR K2R, L&y
N — 2P AR SR B B S PR R LN TR
E B BE R A SRR LR IS

1 #R57F*E

L1 i+ e 58t

BT 2010 - 2011 A F W Atk K
FLRM R ZR LT (-5 ,38°51'N,115°47'E) i#
110 AR R b 4 AR PRRL 2= BE AR AR Y B
Fri BT MR/ PNE RMEL 45, 2 FFN
H¥weEEEe A 21 H, /DX 4m x 1m,
JHE , BX 2 B, MRER 16cm, 17HE 30em, £1/hE 4]
BHE1 A EN AR EY, B/ KB 75 b 8
Hu kbR e,

SRR T IR R, KRBT 3 AN E R
MRALFE, SD1 (/8% 10h/14h) 45 H 17: 00 JT 1R
OB, K H 7:00 fi# kROt SD2 (Sb/1 4 12h/
12h) & H 17: 00 FF 4538, IR H 5: 00 fiF %8t ;
SD3( /W54 14h/10h) & H 19: 00 FF 4R 8, &k
H 5:00 R DL BB T A KWL/ E AT
W(CK) , 3t 4 A~ ab 3, 256008 TR
U ANE BB BN 3 5 B R fR
LB 4 R B RV ak . HEOGABER A /N
WMEBERSBRAaTEEZM I, BRAHGEEN
0.3cm, JENJ5, R TES-1330A & EE I %E , /D
XOERESRE B OLx, A3 MERE, HEE 14
ANX DX 4m FE 1 2m, 35 KSR BEALIX 40
H5l. WNBEMIF BG4 FHER, T HSEIT
AFEFAFAE S EEE TR .

1.2 ABIBFRNES*
MFIAEIG 10d F- 46, B FR 54 B A R AL A R

BRAL Y FIT RO TE N TE IR BY T, 3L 4 W, 5%
HBS 2B AHGRLIES, T - 40C IR KA
WAF, TG TEI RE o BURR I [R] D 4 9+ 00 ~
10: 00, £F4E3R BEE P | 2 58 2 FLGH B IR G 15 14
FERJ 3,5-FH ALK ¥ R L 68 75 U 5E ; POD T 1
R P AR AR 1230 %€ , SOD ¥ 1t 5% HI & AL T Ak Il
FUMEE (NBT) L@ skl ™~ o N & il e A
RERENE,P SREANMAHELAENE,KF
BRIl st e B e
1.3 #HEFHEIHZ*

FH DPS v7. 05 ( data processing system, PPS) 4}
THERAF A 83T AR 2205 S0 A b 3R] 22 % B 3
1 Excel 2010 X A1 CE e 21T 0T SR

2 HBREHSW

2.1 FHRAEXLLNEEEZEDIRE T
®1E2MEES, ARMEH RSN
FEY B R R . R L ATH, 7E 2010 R
W, 5 CK ARG, &2 H FRAL B AT B B R T L/ 2 16
P AL MR LS . SD1 AR BACR S W HA BB
HARTEH RIS MATER 307 H27 R .8 A
13 AFI9 A4 B, 451 CK 4L B2 R T 15,11 HI
11d;SD2 -2 A0 SD3 4b 3 i #7838 e 7B 3 Fn &
TESR > HI#R LG SD1 b 38 i B 1 A [ 72 FE 9 SiE R
FCrp, SD2 4 B2 B 4 A6 1 B AE B AR FE 5 20 1 EE
SD1 4L BHFER T 6.5 Al 4d,SD3 4k B 4 £ 1 | %
eI R Z AL B 43 5 b SD1 AL 3 FER T 9.7 A
8d, T AAAS 7] b 3 TR B 76 91 B ok b3, o2 %
HAHE, 8 H BB LD B 43T,
SD1.SD2 FI SD3 3 Fh LB A5 SEHA 0 5] 8 H 18
H.8 H21 B8 A 25 H,5 51k CK AbB4RHT 1

®1 SHRLEMONEEZNERBHFME

ab¥ EEFICA-H) SEH(A-H) HREM(A-H) BEMA-H) 23EH(A-H) £HMA-B) #HHGW) BEFHG)

2010 4
sD1 621 7-02 7.27
sD2 6-21 702 8.02
SD3 6-21 7-02 8:05
CK 6-21 702 8-11
2011 4
sD1 621 7-01 7.29
sD2 621 7-01 8:05
SD3 6-21 7-01 8-08
CK 621 7-01 812

8-13 8-18 9:04 39a ¢
8-18 8-21 9-08 37ab 98b
8:20 8-25 9:12 38a 98b
8-24 §8-28 9-15 37ab 101a
8-14 819 9:06 39a ¢
817 8§22 9:08 34ab 98b
8.22 8-25 9:13 36a 98b
8-25 827 9:16 37ab 101a
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10.7 #03d, 5 CK &b Hi#4H b %, SD1.SD2 #1 SD3
3 M S AT M ARIBREGR, /510 94.98
F198d, 2011 4FEE 5 2010 4R FEAH bk, A [F] AL 3 ]
BRAEH R AE A T ARSI ST 5 T B A A 8 o
2.2 EHERAENONEFEHERZTEASF

Y % i

K2 T BRMEE B B L/ G
BN H AWM, B3R 2 AL 7E 2010 4,
MW ERE, TEMHE T TH(6 ~10 97, F
[A]),SD3 Ab Bl i s FEAHAR TEB(1 ~5 35, F )
A LFE(16 ~20 47, T [A) ,SD1 b3 s 7R 4R
PR EFR(21 ~25 75, F[E]) ,E CK b3 s . A
A B R E , fEHAR T &, CK b3 i b, B

FEARTEFERCR . Howb AR i R 0 S A
LR, SD2 b yE E BB RRHE . TITEMAART
w4 H AL 3w T vk B g, Ho SDL A
SD2 Ah PV BB B o AERIRLTE LLBISRE 12
MR AP T &R R AR A LI AL, 4 H IR AL
BT A SRR AL B B % L], Horp 120 45 H R
AR B B, H PR LAy X HEAL B 77. 4%
TERERR YT BA L3045 60 rh, S H IR AL B 4R
i vE R BN L. Forh 12h A1 14h 48 H B AL 2R
TREPEFE R LB R . AETE B 25 1| 43 7 R
MHBLESY BAEME, THEEEEZRAW
B, HIE H R AL B v A8 BB 0B v LU B A T %
MERALER o Foop 78 o R ERA0 P ER A Y 4L, A AR 12h

FbERAL (B LFRAN) #7°8 SD2 b f /b, 5 CK 4 45 H BRAL PRI e B E M 7% Ll # B ik, 2011 4F
S B T RO T ARLAS 40 B IRAC TS AT AR TRA SR BB Ok L 1, 55 2010 7 gL
%2 GERAENCNTFENERSHHEOEA

. . 1~5 6 ~10 7 11 ~15 %% 16 ~20 95 21 ~25 7% -
W BE (R ) (i) (o E) (L) HEREH
2010 4
THIEE R (2) SD1 19.1 0. 10a 33.5+0.67b 25.1+0.38¢ 19.8 +0. 34a 9.7 0. 62¢ 107.2 1. 04ab
SD2 18.4 +0. 24ab 40.1 +0. 85b 32.9 +0.42a 13.6 +0. 33¢c 10.5 +0. 48¢ 115.5 +1.58a
SD3 16.7 0. 15¢ 35.1 +0. 80a 30.1+0.51b 13.8 +0.21c 12.6 +0. 59b 108.3 +1.02ab
CK 15.6 +0. 11¢ 31.9+0.57b 30.1+0.43b 18.1 +£0. 15ab 14.6 +0.75a 110.3 0. 99ab
WESE () SD1 13.5 +0.21a 12.3 +0. 15b 9.7 +0.05¢ 12.3 +0. 16b 7.9 £0. 15¢ 55.7 +0.19¢
SD2 13.9 +0. 14a 9.2 +0.08¢ 9.6 +0. 12¢ 8.9 +0.07c 9.1+0.42b 50.7 +0. 42d
SD3 12.3 +0. 19ab 13.7 £0.22b 12.8 +0.31b 12.3 £0.11b 11.4 +0.31a 62.5+0.17b
CK 9.6 +0.09¢ 14.3 +0. 18a 13.1 +0. 24a 15.9 +0. 16a 11.1 +0. 14a 64.0 +0.32a
W& L (% ) SD1 70.7 £0.75b 36.7 £0.58b 38.6 0. 24b 62.1+0.17b 81.4 £0.27ab 52.0 +£0.29b
SD2 75.5 £0.95a 21.7 £0.42¢ 25.3 +0.22¢ 65.4 +0. 15b 86.7 £0. 07ab 41.3 +0.41¢
SD3 73.7 +0.92ab 39.0 +0.19b 42.5 +0.52a 89.1 +0. 87a 90.5 +0.47a 57.7 +0.26a
CK 61.5 +£0.75¢ 44.8 +0.23a 43.5 +0.38a 87.8 £0.92a 76.0 £0.31¢ 58.0 +0.24a
2011 48
THIEE R (2) SD1 22.1+0.17a 36.1 +0.23a 26.2 +0.48¢ 17.4 £0.49ab 9.7 +£0.52¢ 108.0 0. 92ab
SD2 19.9 +0. 14b 38.6 +0.29b 35.1+0.26b 13.1 +0. 43¢ 11.3 +0. 41b 118.0 +1.09a
SD3 18.2 +0.22¢ 35.2 +0.24a 34.4 +0.47a 12.6 +0. 28¢c 11.6 +0.37b 112.0 +0.97ab
CK 16.9 +0. 18¢ 29.7 +0.11b 30.9 +0.39b 18.1 +£0. 54a 13.1 +0.262a 108.7 +1.02ab
WESE () SD1 15.9 +0.23a 13.7 +0. 15b 10.4 +0. 55¢ 13.2 +0. 16a 8.1+0.42b 61.3 +1. 14a
SD2 14.9 +0. 16ab 8.7 +0.08¢c 10.5 +0.92¢ 8.1 +0.08b 9.3 +0.09b 51.5 +0.58b
SD3 14.2 +0. 15ab 16.6 +0.42a 15.2 +0.49a 9.5 +0.26b 9.6 0. 09b 65.1 +0.49a
CK 9.1 +0.22¢ 16.2 +0. 34a 11. 8 +£0. 52ab 13.5 +0. 32a 10.1 +0. 52a 60.7 +0. 88a
W& L (% ) SD1 71.9 +0. 14ab 42.0 +0. 16b 39.7 +0.79b 75.9 £0.97a 83.5 +0.67a 56.8 +0.92b
SD2 74.9 0. 12ab 22.5 +0. 14¢ 29.9 +0. 59¢ 61.8 +0.82b 82.3+0.42a 43.6 +0.49¢
SD3 78.0 +0.93a 47.2 +0. 18b 44,2 +0.78a 75.4 £0. 87a 82.8 +0.51a 58.1+0.43a
CK 53.8 +0. 58¢ 54.5 +0.92a 38.2 +0.57b 74.6 +1.04a 77.1 +£0.62b 55.8 +0.52a
FARMLL, B — i B L AN IR R K AR R, AT BT LA R R A i
2.3 SHRAEXNO/NERXERHEENRM BER R AR R AERMEAEER, F
2.3.1 H4%EmiEn HFERBERFELESD Fl 1(A.E) R, % B AL X /NG IR 4 R i
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W mAEE B B, 7E 2010 £ (& 1-A) MK T
#F,SD2 Fi SD3 4b 3 (¥ £4F 4k 3 B & £, T CK
S PR EAR s TERE AR B T AR, A AL B AL /N SR
HHERWME YA - ERER TR, Hrh SsD2 fi
SD3 Ab 3 T K& f S W, 4 7 ok 39.4 41,20/
(g - min) , B] B K T CK 0 SD1 4L B 52.9 F4
69. 1U/(g - min) ; TEAERR P AR, SD2 b3 3 — 2D
%, I AR T H AR AL 3 AE A bR b B8, & Ab 3
SERMGE A —E B ERS , ERARI N SD2
S PR B AT s TEAB R LB, 2% A0 B 5 21 4 2R T 9% M 4
St , o SD1 AL BT B Bk, 35 138.3U/(g -
min) ,CK &b 28 0| £ ik, & 86.7U/(g + min) , SD2
#SD3 fh s, 722011 (K 1-E) , BRiE Bk
T BB b AR 2 2R T R AR = A, SD2 AR IR TE
FERE P T ER B A 1 AR 2 2 B S M 9 A8 fb LR [
2010 FERIA—H

2.3.2 FPRIABHBRESTE ZSRPIANE
PR T SR B — R, BR A8 7K R AR ) 40 Bl BE K2 MY
RZH RS R, #FmRHEEEZERY . HE 1
(B.F) A, 78 2 MERE AT S, HE T 3R A LT,
CK Ab3 22 5 2L % I BR W 1% R S5 A1, P 34 43 7
11.13 #111.93U/(g - min) , FZEHEEP TH =M
PR 1-ER, SD2 4k B8 B 25 5 2 FUME I P B AR, 23 5
249.39.5.38.5.76U/(g *» min) , 7TEAEME T &P
EERA B2 ANMEE R IR RS
M4 514 SD2 Ab3f SD1 AbBHFT SD1 4b 3, - ¥ 41
2 17.19.23.72 F117.81U0/(g + min) , H A,
TE AL I N B T AR T AR, SD1 AL B 2 5 E 3,
PERE BREATG M2 SD2 Ab 3K 3. 4 £, TEMEMRT T
AR, 2010 4F 2 B84 ZL0E BEER B 0 P B
4372 CK #0 SD3 Ah 3, 1 48 2011 A 4K SR 2 SD3
Al CK 4b3E

2.3.3 POD & ZFEEHERS Ko AL
2 M R A PE B T ( programmed cell death , PCD) 5
5, i1E HE4E H H E (reactive oxygen species, ROS)
FtE. T POD REBREHEANEEYR™ . H
B 1(C.G) T A, 78 2 MEE R o, Fk T 5
L#R, CK 4b 3 POD 7 4 &% A%, #H X B B #F A7 78
2010 ££43 Bl & SD3 1 SD1 4b B £ 75, 76 2011 4
M3 A H BB, kP FHES B
AR, 3% SD2 Kb B B IS PR AR AL, HBH BAK T H A

b, BRSEE M A AL BAERRIE R POD £
e 2 0 AR B AR AR, T R A AR
gy, Horp SD2 b HR I .

2.3.4 SODE¥ HELI(D.H)TFH,FEHEBKRT
#F,CK 4b By SOD ¥ 1 A1, °F- 2 24 420.8U/
(g« min) , T BLEB07 - SD1 &b [f) SOD 33 4 M 45
&, FH N 601.70/(g - min) , XVLAH 10h &5 H
WS, I RRR T4/ 18 SOD &, B H &
R THMA KA, NEkSh THFHBES
LR, SD2 4h3R SOD 5 PEREAR & B B, X B HA 21
AINGAEHE SOD 15 HEFE M ER A b, X 12h 2 H B
19375 T JE SRk T b Ak 28 U] 3 A X B4k
FEAERE EER, 50 A AL R T SOD iR, IF
HEET CK 48,

2.4 HHRAEMLNEEEFKRIHZIE
2.4.1 £84F HE2(AE)TH,HHRL
HWLAPNEENERASERZWAERHE, 2 £H
SRR, M H BTN FHEK TR LI
W RN AN HRBEH B WREHER, 3
AR RO AEZYMN EEANE, KA TR
YR ET CK A, HPEMEEN TP T
WI3MEHRLEHEZHALEASEERIHE., &
TR PR A AR, 3 A e AR AL B 2 AL AR AR
SD2 AP A & R, TN 6.68% , B B
T SD1 #iSD3 kb3, FEAEKK 1 &F,3 M4 H B
HIEM A S RYY BT CK A3,

2.4.2 &#4% ME2(B.F)AM, EEKLE
1 O N Y VA O A L N i B2 e [ S 4 3
HEERAHAR., G HRBOEXNFA/NTHEBES
BN E R FEABREEKT TR LA
AR, HAf ek TR AL LR AT, 3
BH AR LS RSV RS, B CK 41
R R MAAEEKP NS BB E TS,
SD2 Ab R £ & B Wik 0.25% B & T
HAnAbHE, fEMEBRHHE,SD1 F01 SD3 LB 5 CK &b
HERIFAUE, 545K 0.17% 1 0.16% . 5
Hb, A B FERE T RRE] B FR, &5 M fE rh 2 B
HEYEIR SRR B

2.4.3 &4&% mE2(C.G)AM,HH KA
XS R R EESAN R B  A AR e S RIP R
KRB, g AHEZHEZRBAHE HIEME
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B RS WA, B H IR B B iR R
HATTRWSR, HH L SD2 MR AHAE, 5
CK AbHIARELE:, SD2 MBI FH TR G B 2 T
FHRE T 125.8% , TEMARTDARAIH LERAY
PifAEH , SD2 b XL R S RE S L B,
1M SD3 Fi SD1 Ab#M| 5 CK b3 2= F A K,
2.4.4 C/N @HE2(D.H) /A, EMEKTHHN
SIEH 3 FhoE B A HE I C/N Bl EE T CK
by, H 3 M AR A Y, EREPTHE
W L FREIT LA, SD2 AbBEAE Y C/N A, E3¥
1.33% , 53 5AH>5 T A R ER AL SD1 4b 32, SD3 &b 3
1 CK Ab P SE- ¥ {E 19 62. 7% .59. 9% ,54.7% , 1E
MRk BEB,3 FE B MA BRI CO/N ZRA
K,EHHEET CK &3, Bih, fEREKFET
L L 7E# C/N 3k F, SD1 I SD3 4k # ) A48 b A
iR

3 itig

TV AES B B IR I% 2 — 5 7= B IE Bl DA
KIEFIMR ™ EWBOREFTMBE, W
AV 37 43 0 TE RO #E , 188 BRI % 20 B A 3K
MIERT A BC . ER R TE S B M B , T 238 5
SFREHIEFE, B2 5 S Y - & KE .
JEHREX TS E G ER SRR AR IATH H
BREEY, L S REY), I )5 9T 46 25 32 [A] it
BT R T, MR ZFEA, FE R RV, ER
5 i K RAETERR 7% b P B AR A,
WHFETERS B L I A9 A T mey o2 AL, R R 455 o 7B L
BB, MR NEDR T RENEET/EZ
=B W AR A, M S TR
AT, B 7% 4% B I % & 2 2 4k i B X (abscission
zone) , LSS TE B X MITE I Nt — B - LR B 2
( sepration layer) FI{5:3 /= ( protection layer) , B IX.
JEH S ~50 R/ ML R — e R U RS
BRETAL I AIED . BR, B EERAPig
RERFHEYESERENRELER, IR
B, IR Ar (E R0 2, WSl Z MR (TAA) (1B 7r R
(CTK) Fifi 7 MR (ABA) SRR AL, A4 R &
B2 L 0E I R g 5 20 I B e it B MR DO, R S
TR JEE = 40 TR B, JF #E— 20 3 AR 2 R R IR
HEPFERT WA, B 5 AR E2K T B

B LT B MR R R IR A

ABTFER I, AL B i 8] D7 TR, 42 H R
Ak 3R] 21 /0 506 26 R 28 48 B ¥ 4R Ri7, LR 10h
S R A 3 AR R 05 W1 I 5 AFETE PR 23 1] 2 A7 Ofe
B, HRBAE S AL A L, F S EERA
B, H R A 2 s 76 %08 R 9 EL 4 39K T
XHAL B, Hop EH T E L R R EERA T
{3, 12h 55 H FRAL B v 26 08 R 3 Lb 4] 33 e A5
JE H RAL B %ok 21 /)N B2 5C B8 T 9 1 B 52 0 7 T
12h %4 H IRACER B9 20/ AR, TR AR AR AR R
H P B A RS SR
- FLE RIS 5\ POD & ¥ A1 SOD & ¥ 3 B B X T
FCAtALER , 7R T R _L FF W 83w T I At 4L 22,
B 22 5 A 5 A8 AR A 2 b R % A
B, 12h 58 H IRAL BRAN S ARAE B2 R 2B
EWHB &, BT C/N MK, dIbmT i,
12h 5 H A T R TR PR =P ISR
KA, et T A R S RO R AT
DA EE, RIEHZFEB AL C/N th FL AR , 31X 5 %
FERE 5 EL IR B VIR R

B Wk
[L1EM, BRI R, 22w, 55, e B L% 4 TR s .
Ve ,2009 ,35(3) :381 —387.
[2]Meir S, Philosoph- Hadas S, Sundaresan S, et al. Microarray analysis
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The Physiological Response of Floral Organ
Abscission for Adzuki Bean ( Vigna angularis) under
Short Daylenth Photoperiod Induction

Yin Baozhong',Liu Pan’,Zhang Yuechen’

(' College of Plant Protection , Agriculture University of Hebei , Baoding 071001 , Hebei , China ;> Technical
and Science College of Hebei, Baoding 071001, Hebei, China;’ College of Agronomy, Agricultural University of
Hebei/Key Laboratory of Crop Growth Regulation of Hebei Province ,Baoding 071001, Hebei , China)

Abstract The experiment was carried out at the Experiment Station of Agro-meteorology in Agricultural University
of Hebei in 2011 —2012. Adzuki bean Jihong 4 ,a medium and late maturing variety , was treated with four photo-
periods ; natural light ( CK) ,10 — hour light,12 - hour light and 14 — hour light using the natural light treatment
as the control. We carried out the short-day photoperiod treatment from the first two leaves appeared to the initial
flower appeared,and determined the development progress,the formation and abscission of the flower,the activity
of cellulose, polygalacturonase , POD and SOD, the contents of total nitrogen , total phosphorus, total potassium and
C/N. The result showed that the short-day photoperiod treatment could make the initial flowering stage and final
flowering stage in advance,and the enhancement of 10 — hour light treatment was the most obvious among the 3
short-day photoperiod treatments. From the middle and lower part to the middle and top part of the plant,the number
of fallen petal and fallen proportion of 12 — hour light treatment were the lowest, and in this part, the activity of
cellulose , polygalacturonase , POD and SOD of 12 - hour light treatment was found to be significantly lower than
the other treatments. From the middle part to middle top part of the plant,the contents of total nitrogen, total phos-
phorus, total potassium of 12 — hour light treatment was found to be significantly higher than the other treatments. In
addition ,the C/N of 12 - hour light treatment was found to be significantly lower than the other treatments.

Key words Adzuki bean ;Short daylenth photoperiod ; Floral organ ; Abscission ; Physiological response
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