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Effect of drought stress on seed dry matter accumulation of kidney

bean and the construction of dynamic model
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Abstract: In order to study the effect of drought stress on seed dry matter accumulation of kidney bean and establish

the dynamic equation, we selected 2242 speckled kidney bean cultivars and performed a pot experiment with three

drought treatments including growth stages, drought severity and duration. The results showed significant influence of

drought stress on seed dry matter accumulation. For the drought treatment, reduction in yield followed the order of CK >

moderate drought > severe drought. Grain dry accumulation followed “S” curve and can be described by the Logistic mod-

el, with the coefficient of determination being above 0.98.

Keywords: Drought stress; kidney bean; dry matter accumulation; logistic model

b R B MR A A R s ) I T
T A P B A S o At p B RS
WM, R ™ i B R T T B R L
TEAFRL R 23 B, BORLITAF LA KO & LA T
AR SR R B BB R S R R g TR e i
AKX ES G FRE L AT T 5 bl 1 A, BT T
ANTR] B B 5 Mol X A AN [ e o R 2R 1Y
SN, B NTE Al 2R W SR 25 S ) v T R e
BUEY R A AR E T R R AR, b ]
Z W ED USRI A I R T
TEPRNE , FECE R 5T, TR 2

%5 B #A: 2013-07-05

(43 BRI, AT S BORPAR 7 i R R AR A 4
FE/N B G TG BSR4 38, BEZK 43 e
SEREEIE NN, M AR KR i LR SRR R A
T MR N [ AR AR 2 BT, T A6k 4532
BORI SRR 5535 AR, e R R T 5

AR V222 B EY T IR 8 i Jia
IR T T Z mrsete- ") 3t 5| AR R 17 50
DAL, N Z AT =R 204G T i
PR B 28 Richards 1 VP 75 FE 3410 1L &
Logistic F5 B4 1) Joi FH 5 PUR I LY 8]
SR

E&WH: FER AR EEL T H (204134008 ) ; 21 F 2 38 AT ML (Rl ) BHIF L 55 (201303007 ) 5 FRB VLN —4R B K2 “ R A5 81

A iRl i H

EEE A : F(1973—) , B I TRV A58 4R, 2N FAEY AR FAE ST T RS o E-mail : wangjingwei0203 @ 126.. com.,



148 TR A AT

32 %

ALK ZE E X R T R 25 E
T4 5 B R 5, S T A R 1Y Logistic 158
B Il FESBOE T 25 2 T AR Rt
RO A, A2 T R R A EER A AR AR P A 4
U bR
1.1 R A=E

B SRR 25 T 2242, 2 B IT A A B
B E MG R

PR 3 R ) £ B A 187.00 mgrkeg ™' A
RO 54.18 mg- kg™ EALHR 316.00 mg kg™ AL
5T 4.08% pH {8 7.80, a5 F £ 340 i 1R &) & 4%
(AZAT).

R AR, T 20124 5 A& 8 AERET
N B2 0 S By B 6T, 20 28 em, |
TS AN 31.5 em A1 22.5 om, BF435 4 13 kgo
5H 29 HiEFN, 52055 1 8 = A% R 3 70, 48K 3
emo P ECERIEAE] 6 em I E R, MR EE 3 bk, E
Ja oy TR I G A A RN 2 JE A T T R it o

FERFI R BB, Y3617 5 d.10 d 53 R EE
JBN38 )5 52K N BT s AN & & B e 30 < B
(6 H 11 H) . lafeii(e H 27 H)FZ5IE(7 H 6
) s 5818 TR /K 43 38 433 hy FE T8 Je R R K it 1Y)
55% ~ 60% 1 40% ~ 45% ), WAL — Rk E A —
RAFAE R 2 B B 57— 300 0 B E 5 A R HE
P48, 2 BUAGHEA T BEATLIBURE DU 2
1.2 MiKIEFR R A%

M7 H 11 HERIRE , BERE 5 d BORE 19, R
AR FRELFE 20 A~ BHFPRLE THEE 105°C AT 30 min,
16 80°C FHETZEAE T, F 1/1000 #9534 K-l
Cigs

PR y = a/(1 + e~ ) i@ sr T4 AR 1

FRL T AL /g
100-grain weight

25 30 35 40 45 50
TR iasdiE 2Kk K Hud

Days of rewater after drought stress 5d

Logistic 772,y A AR, x AHAESG RKE X T
K—Br FEAT AR R T Y AR RE R =
ace’ = /(1 + e~ )2 SR T S HOF SR E,
R BRIGER v = ac/4, XN x (HR b/ co X
TR = BT HONE 15 3] TP iR R R
Mg B 2 AR, i vy x, Bos, 6 = (b -
1.317) /¢, 2, = (b + 1.317)/0,7{[90] ,xz]ZI‘ETJ,q:%
AR A TP A B B, TR X (] Ab , B R 5
%[1510
1.3 HEEiItHWHE

i 2 ] Excel 2003 #E47 40 B 22 1 1612, H]
SPSS 20.0 BT HIRGET 34T o

2 g5

2.1 FEBENEENFHNTYRRENZME
ZGAPRT W AR R B S A A Sy ST AL
& EE— g B (B 1~ B 3), AFESRE.
IF B T 5 EE JS R PR T4 i AR R A A TR R Y
(207 SER Y 1IN STER: N NI TS SN e B Ay N )
BIEEAK, IR TR R RS CK 2R
/N
2.1.1 HHTFMasZefETaRRENGY
W BEAMNE 5 d Bk 25 d i, MS5 (R NG 5 oK)
A1 SSS(F MG 5 K )AL FEE KL EE 4351 L CK FEAIK
6.16% M 12.90% , 275 25741, 15 CK 2 5 3
(P<0.05, F[A), MS5 AbHEAE /K 35 d,SS5 AbHEAR
K40 d, 5 CK 22 S5 7E 3 I, e 2= 300 i I AL
7 s MSS AL HRAG 7K 40 d,SSS AbHA K 45 d, 5 CK 1)
ZFIFEE /N, EHE K 50 d, MS5 Fil SS5 4bH 5 CK
LZPRI/INE 2.41% 1 2.63% , 5 CK 22 548 .3,
SRR Y FE B S AR O BaE 10 d 4k
PR AR AR S e 5 d ARERARTR (& 1),

w
<
1

NS
S O

= 35

w
(=}
T

ST NS T
(=T}

SR UAER VAV
100-grain weigl

S w»n © W
T T

o
f=]

25 30 35 40 45
T 10d)E 2 KK Hud

Days of rewater after drought stress 10d

Bl HHTERENE=ERHENZIE
Fig.1 Effect of drought stress on 100-grain weight of kidney beans during seedling stage
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Fig.2  Effect of drought stress on 100-grain weight of kidney beans during flowering stage
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Fig.3  Effect of drought stress on 100-grain weight of kidney beans during pod-setting stage
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Table 1  Equations and Parameters of logistic model for dry matter accumulation in kidney beans under different drought stress
FFHEZS %L Characteristic parameter
S —
*gfﬁ ﬁgfﬁ THRBRBNE THRME
b3 Logistic J77 & 8 K/ (grd=") ePREGI ] /d
.. . R? Actual Simulative .
Treatment Logistic Equation . . Rate of the Time of the
100-grain ~ 100-grain ¥ %2 . .
; : maximum dry maximum dry
weight weight matler matter
accumulation accumulation
IEHAK CK y=47.7775/(1 + 403 -0.1923650) 0 9861  45.900  44.062 14.3 28.0 2.298 21.1
MR 5d SMSS y =46.8008/(1 + ¢B3-977-0-18256x)) () 9892 44.000  42.277 14.5 29.0 2.136 21.8
I B 5d SSS5 y =47.3175/(1 + 378401681830y 0. 9946 42.133 40.691  15.0 31.0 1.949 23.0
B 10d SMSI0 y =45.9947/(1 + 3-9588-0-12100) 0 9914 42.767  41.541  14.5 29.0 2.094 21.8
H W 10d SSS10 ¥ =46.4176/(1 + 3-89 -0165150) 0. 9938 40.800 39.806  15.2  31.1 1.916 23.1
TRAE IR 5d SMS5 y=44.7972/(1 + 39124018290y 0. 9904  41.900 40.658  14.2 28.7 2.041 21.5
TGRS E B 5d SSS5 y=43.3223/(1 + B17-0.173%0)) 9. 9853 39.600  37.762 15.1 30.5 1.856 22.8
PATEHARRIE 10d SMS10 5 = 44.4886/(1 + 3-091-0-19720) 0 9921 41.133  40.063  14.4 29.1 1.999 21.7
LT Y 10d SSS10 y =41.9296/(1 + 4068017754y (0. 9898 37.733 36.822  15.5 30.3 1.863 22.9
JEWARE 5d SMS5 y=44.8949/(1 + ¢B3-973-0-18186)) () 9915 41.667  40.366 14.7 29.2 2.035 21.9
JERA R 5d SSS5 y =42 1777/ (1 + 42900188940y (9 9880  38.867 37.345  15.8 30.1 1.944 22.9
YT 10d SMSI0 y =43.3525/(1 + #-6™-0-2390) 0 9947 41.200  40.286 15.7 28.1 2.311 21.9
FEHAE JE 10d SSS10 y =40.5431/(1 + #9%-0-28010) 0 9927 38.567 37.223  16.9 29.0 2.210 22.9
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