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Abstract: The aim of this study was to select the index of drought resistance in adzuki bean
breeding. The effects of three different drought stresses on the physiomorphological
characteristics and root associated physiological characteristics of the adzuki bean ( ‘ Bachong
947’ , ‘Dongbeidahongpao’, and ‘Jinxiaodou 5’ ) during the seedling stage were studied in
a pot experiment. Results showed that drought stress inhibited plant growth, with all indexes
showing a certain regularity with increasing drought stress. Compared with the control, the
indexes of the three adzuki bean varieties, especially that under severe drought stress,
changed effectively. The potential activity of PSII ( variable fluorescence/minimal fluorescence,
Fv/Fo), maximal photochemical efficiency (variable fluorescence/maximal fluorescence, Fv/
Fm), plant height, leaf area, stem diameter, root fresh weight, root activity, and content of
soluble protein all decreased, respectively. However, with the decrease in water, the root-
shoot ratio, content of proline (Pro), content of soluble sugar, activity of SOD, activity of POD
and content of MDA increased, respectively. In short, ‘ Dongbeidahongpao’ maintained a

Wik H 3. 2014-02-24, iE& H) . 2014-04-30,

FEEWH . BE A RPEIE4 T I H (30871483) 5 1LY H AR EIE 4 H (2013011030-1)

PRI BWEIE(1991-) , &, LA, BT i AR A 3 AE 2524 (E-mall ;. luohaijing2005@163. com) ,
« 1@ IAMEE (Author for correspondence. E-mail: ygzhang208@163. com) ,



494 AL S e T

532 %

relatively superior physiological state under drought stress,

exhibiting higher drought

resistance than the other two varieties. By principal component analysis, the plant height, leaf
area, stem diameter, main root length, root fresh weight, maximal photochemical efficiency
(Fv/Fm), root activity, content of soluble sugar, content of soluble protein, activity of SOD,
and content of MDA can be used as indexes for identifying drought resistance of the adzuki

bean.
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Table 1 Effects of drought stress on shoot growth of different adzuki bean varieties at the seedling stage
R ¥k¥  Plant height (cm) R Leaf area (cm?/kk) ZEf Stem diameter (cm)
Varieties CK MS ss MS ss CK MS ss
“fR4r 947 2250+ 20.50+ 10.77+ 32,99+ 31.87+ 21.41x  0.47 = 0.31 + 0.29 +
‘ Baohong 947’ 0.31aA 0. 25bA 0.09cC 0.66aC 0.30aB 0.11bC 0.02aA 0. 00 bA 0.01bA
AR 19.30 + 16.17+ 1543+ 40.38+ 39.47+ 29.80+  0.37 = 0.30 + 0.29 +
‘Dongbeidahongpao’ 0.21aB  0.03bB  0.23cA  0.47aA  0.08aA 0.14bA  0.01aB  0.00bA  0.01bA
‘EH/NE 55 18.00 + 15.33+ 1253+ 36.76+ 31.31x 2297+ 0.38= 0.30 = 0.29 +
¢ Jinxiaodou 5’ 0.47aC  0.44bB  0.35cB  0.13aB  0.24bB  0.28cB  0.01aB  0.01bA  0.00bA

TE: CK, XJHd; MS, rhEt; SS, HEMHa, RNEIR N FIME + bR, RISVEHRE A F/NE 5 5 37 [3]— R AS [ b 2 a) 22
FAE 5%KF i E, A KEFEEFRIR R — b B [F] 5 fh ) 22 578 5%KF F 3, R,

Notes: CK, Control; MS, Moderate drought stress; SS, Severe drought stress. Values are mean + SE. Values within a column fol-
lowed by a different lowercase letter are significantly different at the 5% level of probability for the same variety, values within a
row followed by a different capital letter are significantly different at 5% level of probability among varieties. Same below.

* 2 EHPTEMEXNLNERERMIRAREKBZI
Table 2 Effects of drought stress on root system in different adzuki bean varieties at the seedling stage

R FHEK  Main root length (cm) MEEE  FW of root (g/#k) HIELL  Root-Shoot ratio
Varieties CK MS ss MS ss CK MS ss
‘PR 047 24.90 = 26.17 = 20.69 + 5. 16 = 3.05 0.58 + 0.68 = 0.70 = 0.74
‘ Baohong 947’ 0.40aA 1. 15aAB 0. 37 bA 0.35aB 0. 15bA 0.02cC 0.01cB 0.01bB 0.01aB
CHRAL R 26.10 = 29.77 22.50 8.34 = 3.05 1.59 + 0.80 = 0.83 + 0.89 +
‘ Dongbeidahongpao’ 2. 07 abA 2.73aA 0.31bB 0.48aA 0. 29bA 0.01cA 0.01cA 0.01bA 0.01aA
LY E 30. 60 = 21.50 = 19.13 + 4.68 + 1.88 = 1.40 = 0.59 = 0.60 = 0.62 +
¢ Jinxiaodou 5’ 1.75aB 2.18bB 0.15bB 0.22aB 0.03bB 0.02cB 0.01bC 0.01bC 0.01aC

* 3 HHTEBEMNL/NERRRMHRERI LS HNZM
Table 3 Effects of drought stress on chlorophyll fluorescence parameters of leaves
of different adzuki bean varieties at the seedling stage

- PSIENRIE  Fv/Fo BIORILRE P/ Fm
Varieties cK MS SS CK MS SS
CPRLT 947
. , 2.26£0.01aA 2.21+£0.11aA 1.26+0.02bB 0.72+0.01aA 0.69+0.02aA 0.55+0.01bB
Baohong 947
G é g ’
/tf\jtjc’ﬂﬂ , 2.32+0.13aA 1.69+0.02bB 1.50+0.05bA 0.70+0.01aA 0.66+0.00bB 0.62 +0.01cA
Dongbeidahongpao
¢ SIIZ = =]
H/NELS 5 2.54+£0.056aA 1.47+0.01bB 1.06+0.04cC 0.70+0.00aA 0.55+0.00bC 0.51+0.02bB

“ Jinxiaodou 5’
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Fig. 1 Effects of root activity of different adzuki bean
varieties under drought stress at the seedling stage
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soluble protein content of different adzuki bean
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FIFH SPSS 16. 0 # 4%t 15 AT HEArdi 7 &R
BT B HT, SRR (R 4), W3 MR
Fe bR sTHk R 50 ) Ky 58.97% ., 14.55% ., 13.93%,
H BT 5Tl %Ik 87, 44%, MRS TR Bit
TIRRRAE 183%, MM 15 RIS bR 40 R 3
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Table 4 Factor coefficient of comprehensive indices and
their proportion by principal components analysis

FEFR Index 1 2 3
B Plant height 0.668  -0.385  0.551
i Leaf area 0. 940 0.083  0.259
2201 Stem diameter 0. 057 -0. 607 0. 449
F I Main root length 0.315 0.409 -0.705
MR FW of root 0.827  -0.228  0.141
M e Root-Shoot ratio -0.723 0.542  0.252
PSTVEAEG Y (Fv/Fo) 0.737 0.426  0.424
BIEEREE (Fv/Fm) 0. 647 0.416  0.582
H A G H1 Root activity 0. 945 0.281 -0.042
filiZ 2 Proline content -0. 794 0.333 0. 456
g{)ﬁtitﬁiugar content ~0.949 0. 051 0.123
gﬁ:ﬁtﬂiﬁagin content 0.900 0.068 0.051
ﬂfofg%ﬁ%t%@# ~0.960  0.058  0.194
é%fé{ﬁiﬁ%ﬁ;ﬁﬂt ~0.793  0.403  0.368
T & MDA content -0.678  -0.654  0.130
TTHRAE (%) 58.970 73.518  87.443
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HAEK; 3 EMAMIME ., FRK, &SOutk:
KRN T3k fr R AL AR, Wk, hmAs
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SN ) i 20V &S 3 = T FAWANGA s R Rt c D S
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