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Effects of uniconazole on yield and stem anti-stress physiology of
adzuki bean under low temperature stress during seedling stage

LI Wan, XIANG Hongtao, HE Ning, WANG Xueyang, WANG Tongtong,
WANG Manli, TANG Xiaodong, LI Yidan
(Institute of Crop Cultivation and Tillage, Heilongjiang Academy of Agricultural Sciences, Harbin, Heilongjiang 150086, China)

Abstract: In order to investigate the resistance physiology and yield of different adzuki bean varieties and the
mitigation effect of uniconazole under low temperature, a pot experiment resrch was conducted in artificial climate
chamber. The crop cultivars included cold tolerant and cold sensitive, Baoqinghong and Tianjinhong. The treatment
of low temperature (15°C) and spraying S, in seedling period of adzuki bean were applied. The lasting days of
low temperature (15°C) in the experiment were 1, 2, 3, 4, 5 days, respectively. The purpose was to analyze the
effect of uniconazole on the anti-stress physiological index and yield of adzuki bean against low temperature. The re-
sult showed that the physiological indexes in stem of adzuki bean under low temperature were changed during seed-
ling stage, the SOD activities in stem of adzuki bean increased due to the low temperature stress during seedling
stage, Baoqinghong increased 15.35% compare with CK at the 2d while Tianjinhong increased 20.73% at the 3 d.
The activities of POD and CAT also increased, and the activities were the highest when treated for 3 days. Com-

%5 B #1:2019-03-27 f& 5] A #1:2020-01-27

E&WE YA 5 548 Y B 5T 5 S0 % 1 GRS (SKLPPBKF1803 ) 5 B R £ I & Ik He AR & R I H ( CARS-08-04B) ; Fl R 4%
HRTRRHARB S O IF R (ZLKF201701 ) 5 B VLA RV B2 Be i I A 5 H (2018 YYYF003)

TEE-N . FH(1977-) , L&, BIWITFFSF0 RN B FRIFSE 01, 2 S VEY 0 55 A PR Ak AR F5Y . E-mail ; hliwan@ hotmail.com

WIEIES T (1966-) , 4, BT RIEN  IFSE R, BB L0/ Gk A B A EHLHIFSE . E-mail; 15303606959@ 163.com



200 T2 XA A5 38 %

pared with CK, the activities of POD and CAT of Baoqinghong and Tianjinhong increased by 75.31% and 4.55%,
63.50% and 22.22% , respectively. The content of MDA was also increased, and after 5 days of low temperature

treatment, Tianjinhong and Baoging reached 0.052 pwmol + ¢~ and 0.053 wmol - g™', respectively. Compared with

treated 1 day, it increased 0.033 pmol - g™ and 0.027 wmol - g™', that is, 1.74 times and 1.04 times, respective-
ly. When the stress lasted 5 d, the yield of Baoqinghong and Tianjinhong decreased by 19.39% and 41.69%. Uni-
conazole had the effect of enhancing low temperatures and reducing crop damage. It effectively increased the content
of soluble proteins, and the content in Baoqinghong and Tianjinhong reached the highest when treated for 3 days,
Compared with water, it increased by 3.45% and 3.74% , and it significantly reduced the MDA content. When trea-
ted for 5 d, compared with spraying water, MDA in Baoqinghong and Tianjinhong decreased by 4.25% and 4.55%,
respectively. Meanwhile, POD activity significantly improved. Both of Baoqinghong and Tianjinhong reached the
highest at 3 d, which were 3.52% and 11.16% higher than that of spraying water treament, respectively. Spraying
uniconazole increased the yield of Baoginghong and Tianjinhong by 23.06% and 43.88%, respectively. This study
concluded that there were significant differences in physiological responses between different adzuki bean varieties,

and spraying uniconazole can effectively mitigate damage of low temperature stress on adzuki bean.

Keywords: low temperature stress; uniconazole; adzuki bean; stem; stress physiological index; yield
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Fig.1 Effect of S;;; on MDA content in stem of adzuki bean under low temperature stress during seedling stage

9 @i Baoqinghong
~ 17}
80 o
Y
Tz 15
)
Ol <
o 2
T =
&2 13F
I &
1r
9 . . . . R
1 2 3 4 5
hb HE K #7 Days after treatment/d
—-—TI —>—T2 ——T3

or (b)K 4L Tianjinhong

Proline contentin

R (ngeg ")

1 2 3 4 5
hb ¥ K %L Days after treatment/d
——T4 —>—T5 ——To6

B2 ZEHBREMET S, ML/MEEKERHIRS SN

Fig.2 Effect of S5, on proline content in stem of adzuki bean under low temperature stress during seedling stage
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Fig.3 Effect of S;;;; on SOD activity in stem of adzuki bean under low temperature stress during seedling stage
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Fig.5 Effect of S;;;; on CAT activity in stem of adzuki bean under low temperature stress during seedling stage
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Table 2 Effect of S,;;; on yield of adzuki bean under low temperature stress during seedling stage

A g REBERAYL Processing days/d

Cultivar Treatment 1 2 3 4 5
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ranjimiiong T6 44.54+1.15Aa 42.48+1.45Aab 38.50+6.09Aab 39.82+4.15ABa 37.74+3.74Bb

T : FFUARNG TR 2253 B35 (P<0.05) , AR RS T RR 25 el .3 (P<0.01)

Notes: Lowercase and capital letters within each column were used to indicate difference at P<0.05 and P<0.01 levels of probability, respectively.

MRIEEME T, it Sy, PTHE R LT /NG P i, R
SEARIRANTE 3~5 d A & ARTEARRE 5 d, T3 %5 T2
PEET 23.06%,T6 3 TS 415 T 43.88% ., 4072547
Brel il SIS L0ARIR AL 3 3 d DL |, T3 BEH T T2,
TEAGRFNI 23 22 57KV RERLLARIRALEE 4 d 1,
T6 & T TS ARIRALEE 5 d i, Te B & T 15,

3 W ®

MR MY AE R AT NEEIREARZ
— P A AR S 0 R A W A N A B R
AR AR SRS R R W TS
BT ZRAE Y98 1 DY T R SE R T A R AT Y
KRR HE Y BT RIS E SRR
R AR ] 0, B0l ™ i I AR D™ R S 2
ERERIEMR, Sy fe— i Z A 4R K
T, AECGE R AR PR RE Y SRR PO P
Ve h R AR AR L Sy, 8 i B D
e EAC G VR, WD AR R (GA) A AT AR
BT R, TR GA f2E W& 1, FRIR N IR GA
KV IFREAEFEARAE K 3R (JAA) 7K [R] B4 55 it 7%
B2 (ABA) /K-Sy it FIRFRAL I RE , AR ) 1A
PR — ZR A B A BN, X g E AR R TR | IR
FEHAWIRACR , U AR R g T (+ 5 K
A ) FORE IR, S 550, BE 35 1 S VR 0 00 39085 ) K 47
RE 1, AT IR BB = 1 H

MDA 2 20 5 SR A ™ 0, 5 e (R A o
ZHTE S S E bR, MDA F i S A Y i
FEVEH] L2 TR O, Wi P2 B o, MDA FLR i |
R A A N R R il 2 R 78 > RE A
K DI 240 i S A S A A B A AR PR T XA
Ui K B BRI, 2 TR TR
Sy AL BIE 5 B2 i A o e 28 1 A, (] A g b
MDA &R dEFF i 85 25 1 P IR R AR E
P, DT 48 A R T VR R 1 AR AE T Y 3
TP, EbHEAE T i B T I T Sy, BE B2 42 5 I

R, 1 MDA 7 /b, 48w ME 9 s v
A R HIRIR A5 1 R SR Sy, , T 0 ]
CI/NTIAE AR ZEHB MDA 2 S (9 34 0, /N g £ 55 il
AR it XA BB BT S,,, BENE S M A2 ) {4
N H SRR A - S -5 - R R A BB ( PSC syn-
thetase, PSCS) B & ., A H3EAEH F I8 i & A i
SAALI, A A=) )& MDA, WSt S50, 901 T
I i FEASA R, BEMTFRAR T MDA & B, 38 0n 1
VEYIPL T, PSCS HE PR 7 Bl 45 18 XA 9 i
SR K- 3 F R, PSCS %G 3 PR 5 v
FEAE T RAR Y PSCS Wi AR 11, il 2 MR A Bt LE OE F
FERRTE T 10 A% B 52100 M 2 3 3k 2 m 4 i Ay 1)
BB E A BT B R0 B AR R B AR X 4
MRS B LR PE L, SR 3R i T /NS PTR e,
AbF B AN A 3= A R B ST R S
ZHIBIR, M IR N AETE TS BR A S 2 Rk,
Horpig E AR b A LR R 4, 42 SOD, POD
I CAT = DhRIVER , (A P 1 50 B P AR AR AL
K, AT RLAE — 2 B Uk 2% ok o 4 KK 3
5 RIRAE TR A R P G AR R
SIS AR R P A2 B H0 ], 2 A0 A Rt
Tovk S B bR, S ECIE A R R R XY ™
AP RIS Sy, AR B
fRIRMIHE T SOD F1 POD I, 1 i 42 =5 V5 9 i Bt
WHE ST, VGRG0 M Y 45 X e 3R A A
H Sy, AL BE T A SR S B M 21 /NG AR &R SOD
M POD W1, A% KR T8/ B RS
#5 SOD POD I CAT I HEAR X B, W S0, 7T 45
FHEE POD WM, EH NN S, e HE P IR ER
CTK &8 6, RAEE T HGE T Sy, BB 2 HEE
YA CTK /K38, 36 #) CTK BE 9% £ if i 4
TR B 43 20 T POD FEAA7E T3t AL W A
W S0 18 I 0 2 S Ak ) il A 53 24 1) 5 =X 3
THEYIARN G POD (& i, iF I & POD i1, A
7 RAAR T B o S PR B Wk BRI A A A 45



206 TR A X AR

o538 %

WD T I 2% v 30 85 1 30 i S ) A BN
KAy, R E R R — N A E Y, it B
BT R e, DL R 198 8 T, PR IE 40
PR IEF £ BT AR R R AT A e A
IR A AR N 2 R RUR nl i PRl i i
SEREFCIBRARIE SR P ) 5, 4 o AR ) I BT AR
RE Y L A HGEIR T Sy, REAR M BT 450 T ik
R R AT T AR S R A
WL RERW] S B8 T ARIEL AR IF T 20/ D A bR 2E
PR A (R AT R S R A O
X AT RE -5 B b T R R R DR A L B A5 1
PeE i PR A LAIRARN S AT G

AHRIE R S50, 08 i 2 25 0 R O AL R A
ik, (R PE SRR, R TR R
SFUSAR Y Sy, A TR AR AN 2 1N 25 AR ISR
WERR R, AU R, AR AL B AT AR
LN AR AT Sy, AL BLREAS 1 25 2 R 41
INELE R

4 4 ik

LR 5 B /N B 2R b A B S AR K
A AR AL TR B A R £ /N A R ZE T MDA
Hahn, (R Bl R | P s R A T AR R A
M 578 5 IGTRL 3 d PELL/N SRR ZE T POD 16k .
LR {0 SOD H1 CAT I P4 =5 B ASBH 5 2 b
VAEABUR AT TR BTN, Sy, B HRAAIRIRL, FE AT
YEYIZ W 1R, R A SO =2 s i A &
i, BRAK MDA &t [RIR RS 24 55 POD 16 1 .

YIRS 340/ N G =2 TR, Sy, REZE
RIS EAWANN RS 408 - I o A S I N TRy
T R o e o7 I IR 3, O SE AT R A B P A
AR ERARAN A5 3 | S 0, 18 a2 VA 5 V5 4 Pt 300 A BEAT
TR VR R LR BE T, B AR R, AR
TRG A — A5 I 58 20 /N 5 400 B AR ARG IR 45 3 A A
FIHLHIPEGE T3 %, IR Sy, BENE 28 A AR TR T /1N
SRR E A R B AR P AL R G
HIAE AL TG BLHE— A H8 7R Sy, AR R A 2R BRI
JEE B N IR R K24 LA R
BT S o, WA B2 1 22 THIBIL T .

5 % X k.

(1] ZR30, i, JRdel, 55, (RIEMHO T 4l T AL SR
S AR, 2018,32(3) :0576-0581.

[2] Khan T A, Fariduddin Q, Yusuf M. Low temperature stress; Is phyto-
hormones application a remedy? [ J]. Environmental Sciences and Pol-

lution Research, 2017, 24,21574-21590.

(3]

[4]

(5]

(6]

(7]

(8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

JEIZAS, BgEE, RO, KA IR JH PR TR i K RE T AL
T[] AR, 2018,32(8) :1649-1655.
WRICAK, 2. ARIRXEL A hr i R S [ 1] SR 53
BER,2018,41(3) :47-50.
Nahar K, Hasanuzzaman M, Alam M M, et al. Exogenous spermidine
alleviates low temperature injury in mung bean ( Vigna radiata L.)
seedlings by modulating ascorbate-glutathione and glyoxalase pathway
[J]. International Journal of Molecular Sciences, 2015, 16;
30117-30132.
Peleg Z, Blumwald E. Hormone balance and abiotic stress tolerance in
cropplants [ J]. Current Opinion in Plant Biology, 2011, 14(3):
290-295.
ZERo, RN, ARk, AR RS RS Ay RIS AR
PEREIENR )] A4, 2018,32(4) :0771-0778.
g, I, TRk, S SNRIBLTE R AR AR T e T
KREGEHURE R0 [ 1], b =R R P 242, 2016, 38(5)
605-610.
HETSC, TR, ARAESC. BRI A R /N 77 i (R 5
[J]T3540b24%,2015,31(5) :967-970.
It , A845, SHETHl, 45.6-BA XHEha N 2T LY AR K
AR [T FL AR, 2018,35(9) 121742182,
o, ey, BAE, IR RO TR AR 2505
P e A BRI RS2 [ 0] PR 2441, 2012,32(2)
312-317.
FRA. YEZEIXT B SRS IR R AL D ]I FH Tk
FRA LR, 2014
XIET, 2Rk, XK, S5 IR RO LI/ N A R
PR AR ) ] RHAROV R, 2017 ,24(2) (72-75.
Ahmad I, Kamran M, Yang X, et al. Effects of applying uniconazole
alone or combined with manganese on the photosynthetic efficiency,
antioxidant defense system, and yield in wheat in semiarid regions
[J]. Agricultural Water Management, 2019, 216:400-414.
ML, ARk, FIK, 25, Sy Al IBA+NAA SRAISHITIR A
IRMRAE TR R[] H AR R4 4, 2006,41 (4) «
52-55.
KBS, Mrdkde, Pudtps, S5 It RIR I R4t
FYEHSTEAL R G R [)]. MY A B2, 2016,52(1)
109-116.
T, W2, b, S RIEZGX G EM TR AR
M J ] AOERE 2010, 27(9) :51-56.
Kin S, Beak S K, Go E, et al. Application of adzuki bean starch in
antioxidant films containing cocoa nibs extract[ J ].Polymers, 2018, 10
(11) :1210-1221.
EE, PR, RS, FEAE A AR AN AR [ M ] AL 5T
BRI, 2000:167-169,184-185.
TRIEEL AR IRRETY [ M ] AEsT Al Hifiat, 1992:201-202.
Aakash C, Angelica L, Bjorn O, et al. Global expression profiling of
low temperature induced genes in the chilling tolerant japonica rice
Jumli Marshi [ J]. Plos One, 2013, 8(12) ;e81729.
Howell K A, Narsai R, Carroll A, et al. Mapping metabolic and tran-
script temporal switches during germination in rice highlights specific
transcription factors and the role of RNA instability in the germination

process| J]. Plant Physiology, 2009, 149(2) ;961-980.
(TF#% 213 )



