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Abstract: This study was conducted with mung bean ‘Liifeng5’ to investigate the effect of foliar spraying
50 mg-L™" uniconazole (S3307) on carbon metabolism, antioxidant enzyme activity, and yield at the initial
flowering stage under low temperature stress of 15°C. The results showed that exogenous spraying of
S3307 dramatically enhanced the activities of peroxidase (POD), ascorbate peroxidase (APX), glutathione
reductase (GR), sucrose phosphate synthase (SPS), and a-amylase, diminished the activities of catalase
(CAT) and sucrose synthase (SS), but had no significant effect on the activities of superoxide dismutase
(SOD), neutral invertase (NI), and acid invertase (Al) in leaves under low temperature stress. Application of
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S3307 promoted the accumulation of soluble sugar, sucrose and starch, decreased the content of fruc-
tose, inhibited the increase of malondialdehyde (MDA) content, and considerably reduced the relative elec-
trical conductivity (REC), hydrogen peroxide (H,0,) level, and superoxide anion (O;) production rate. Fur-
thermore, foliar spraying S3307 could reduce the yield loss under low temperature stress, but there was no
significant difference compared to the low temperature stress alone. In conclusion, the exogenous appli-
cation of S3307 reduced the damage caused by low temperature to mung beans by improving the ability
of carbon metabolism and the activity of the antioxidant system in leaves, thus alleviating the yield loss

under low temperature stress.

Key words: uniconazole; mung bean; low temperature stress; carbon metabolism; antioxidant system

IR W 18 23 51 EEAE A4 P AR BEAR I 35 L, A
T4 A A A KR (Nahar552015) . AR 5
T B 4 1) F= BT % VAR 9%, BRI U . 1
TR ATk P 3 RE 8 4100 o R 0% 1ol 2 5 BT (sucrose
phosphate synthase, SPS) 1 ji ## & 1% i (sucrose syn-
thase, SS)¥F 14, [F] T 38 B e ¥ Wi vl M, PR R A
DA E A AR IRE B A B (B 2015, T iEE2020).
BE AR, AR ) 18 38 25 15 5 3 P 4 (reactive oxygen
species, ROS)TEE ti A& N AR R, il A9 &5 1 (su-
peroxide anion, O;)F1id 45 1k & (hydrogen peroxide,
H,0,)% . ROSTEE )M ia s B H A XU E AR H,
/K IROSTES 5% 3l 58 —E 1R A &,
N R AR R0 85 0 87T o1 75 (Notaguchi AT Oka-
moto 2015), T & 7K “FROS <> 5 I g i i 48 Ak I
I AE ) 5 (Lius52019b). fE40HH, X — i 2
S — R EG A BT A A SN T 22 i, il A
15 4L, i (superoxide dismutase, SOD). it & ft &
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21%). 0.05 kgl — % (& P,0;s 46%~48%)F10.13
kegfRBRA (K0 50%), FEM RS . G FFFRIFE 5L
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LT+SAb B 25 [ 1R Wrie f52~4 di FRECH
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E L, LA 18 I R R R TG 0, 43 A CK I
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FiiR3E R, T T ES 3307 E % 101 il 41 i P O3 FITH,L 0,
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Fig. 1 Effects of uniconazole on relative electrical conductivity (REC) (A) and malondialdehyde (MDA)
content (B) of mung bean leaves after low temperature stress and recovery
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Fig. 2 Effects of uniconazole on O; production rate (A) and H,0, content (B) of mung bean leaves
after low temperature stress and recovery
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CKIK o ] W, S33077E4ERF 41 s WROSERZS, B
2 B S8 A A5 4 7 T R AR A AR ARAE
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SEULT B AT B i 10 AT 5 PR W 1 0 S AR 1 SR
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mung bean leaves after low temperature stress and recovery
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21.62%~38.27%. S33074bFEH i 1R IE M iE
J SPSHa-iE # BTG 14, 73 Al LT3 N 1 65.04%~
138.46%A1114.34%~38.46%, SSi 1145 LT & 2 P&
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after low temperature stress and recovery
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Table1 Effect of uniconazole on yield and yield
components of mung bean under low
temperature stress

OS] FRRSESL LNy & FrEg k!
CK 20.440.3" 112.6+10.1° 5.34+0.10"
LTl 10.7+0.1° 95.0+7.3" 4.85+0.08"
LTI+S 10.7+0.1° 70.8+5.0° 5.16+0.11°
LT2 8.8+0.1 56.046.9% 4.72+0.08"
LT2+S 9.240.1° 61.5+5.6° 5.02+0.10"
LT3 8.7+0.1™ 58.0+5.0% 4.22+0.07°
LT3+S 8.440.1™ 72.248.4° 4.47+0.08°
LT4 7.10.1° 54.7+6.4° 3.40+0.09¢
LT4+S 6.7+0.1° 44.2+7.7" 4.33+0.06°

CK: A ARIRETAK; LT: RIAKE M8 4L 22; LT+S: R1
BRI A+ 3650 mg- L S3307; 1~44& 7RI 494 F phit it
)(d); Fl — 3] R F & & 7 R R AL 2 H] £ 7 2 £(P<0.05).

BHERRG PR, 2. 3814 d9 LT HY
h16.39%. 6.36%-. 5.92%F127.35%, {H ik $| 2 7
WE KT
3 Wtie

I E BE %5 15 ROS (410 MTH,0,) &, i
N 5T 26 BRI 7K P BT ROS A2 A8 4 Wi 87 31 552 iy 3 e
W, R BERR R 2 B SR R I A A E A, &
MDA BN, 17 4MDA S R R F|—E 1A
i, RECelies L Fh, S EUBLEE MK, SN
(E#HE42021). RECHIMDA 4 A\ Ay 2 17 £ i
G R e B 1) B AR AR (LiuZ2019b) o ASHE 58 K,
ICIR B 38 = 30 Oy 72 A2 28, REC. MDA
H,0, % £ 35 5. 35 19 in B I 1§ 36 I 1) B SE K F T i
FEBA K, iX 5 Zhao%5(2016) 78 1 I fRBF 98 45 5 —
2, UHMRIE e 7S T AR AR, Bt T
SRS . 40 i Y ROSFRA B HT B, Y1 N 17
TE ) B S BRI R 2 3 2 LURD S A o E (2
Bi ££2020; F)ifg HE252020). H 1 HHSOD. POD,
CAT. APXHMIGRZEH EMPLAMIE RFHIN N
I EERIEE, MHE &0, e bR e g
P T T4 RRAH N B KT FIROS, T REETE
— R I 2% A 5 A IR 38 (Liu g5 2019b; 7k

R FESE2020), AW B, IR MHE T frSOD.
POD. APXFIGRyE M & 3 42 &, 1M CATE M i 3%
B, BT LA A MR N PR R G OO SR AR
BILIR i, SOD. POD. APXAHIGRIE 4 Z %R
Jp a5 S, T CATE PRI P 18 B, L rT R 2
1 TR H,0, S U4 CAT i 4 (Nahar2%2015; Hor-
vath252007). Mt in S3307 7] $12 v ke 4 7E 10 45
o RS2, SRR T A (2016) AL, P THT M e
S3307 fg ¥ 35 b A I B 18 R B [ SOD,
PODMAPXYEME, HEEPLAMN RAIBIT, BRI
11447, Zhao%F(2019) 45 Hi, S3307 43 I % 58
AR AP R G/ IICAT. POD. APXAFIGRIE
Mo ASHIE 7T 2 W, AR AT & 301 18], S3307 kb FE ]
HE— 2 BE i f-SOD. POD. APXFIGRIEME, %
BS33074 1 Hla b R, AL/ NS (TG
Z52019) (A 7t R s T ARBU 25 R . 50T
FLA A (1) 2, BATT K DA IR W 38 R CAT & £ 7
S33074b B 5 A3 Fr FEAR, 31X ] fgJ2 K 9 S3307 X HIG
TR S I I C AT M BB M /E F, CATYE M
PR 215 S H,0.8 R, H,O K FEHR &, A8 T 4i
I 25 1) OB TS AL P g (Bekheta%52009) . HE4E,
W5 it S3307 411 i) T I I B 38 R w5 MDA & &
REC13E 0, [Rlf 44 1B AR O3 FIH,0,7K -, iX
51 W 38 T S3307 4 B 5 HU A AL B RS PR TR
4 S — 8, iR 45 5 B1S3307 1) 42 s K IR
Joipie R g S PR R, FHIROSTR &, Hi
553 8 T o AR AL AR A, DT B o L R A UL P
SERTEEAR

38 25 A T BRARH AR SRR AR K DL A B
TV R IAE O, T B A U A O Bl 3 14w T 1
TRARU SR T . AHIF 7o 5 R B, IR e 5 80 v
TR D U B 2 2 PRI, TR 42 5 1 SS A - 4 il
VEE, HH] 7 SPSIE 1k, SPSHISSEAEMIA A 4L
T A B B ) P O R, (ELTE AR R AT AR T
REANA BT 22 5, SPS LA BE-6-W G 2 44, 1 FEHE
WERR G 00 1F H N T BURE B, SSA —Fh T Wi, 7E4E
WA v R] R Ak R B A B ER 23 i, ELE A SS
SR AR R 23 A A R B (O & 42 552005) . H
AT, AR 3 SR A R BRI, PTRE AR TR
WA B A% 52 BRI 20 s A i, T e ke o 2 P
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I AT B8 U5 BB T b B PR3, (2 ik 7 e A IK A
Qi%E(2011) M 7T K B, 438 5 SPSTE 14 45 1| - 18 4 A
VER AR R, AT 8 e A CE R AR ) A . ATRA
NI 3= B A0 R 1 El0UE K 1) BB HE A, (2 RpE A2
e B (AR R 42020) . ARG 45 R, i
Jr ALRINITE MR AR 8 T 538 BRI, (AR RE &
R E P, X AT RS AR K o RS SS (4 R TT
I ) ¥ 14 = T ADRINL AT fE i 7 SRR R, X 55
TS 2 (2014) 78 00 B rp R 0 45 SRARAL . 35 S0l
2:(2020) & B, AR S3307 7] L 32 K H 44
KT FEFEFIVE D A 2R, $2 =SS AISPSYE P I F#
MG ARG G o LiuZs(2019a) 8 5045 i, FH- T 5 it
S3307:8 ik 1 715 I RERE A VE Ry B BRI A K
R, AR TGS R R, LT+HSAREE By b Fl
JERY U AN R, SPSH o Ky G M S 2 1 o, (H
SSYE M H) L 3 FEAIC, X 1] REJE R A AR S3307
TRk T REREA U2 (SPS) M 7 RS 4 i 7 1)
(SS), FEWEA BB J1 K T2 il BE 71, TREME & =42 =,
IX 5 J 2% A4 45 (2019) BIF 57 75 i /K i 18 R W it — 2,
FE AR TR RN A AL a-vE R BRI U
K AT VR RE S B R R R n, — AN TR R R 2
S33074bFRAE Iy A A b, TR T AT
PEFEFIVE R S5 moK A EM B R AR Ak,
SLTAIEL, LT+SACEE - A NUFI AL 176 2 3% A8 4k,
HIBRAK 7 R & &, X 0T B8 H R T RERE 7 3 7 1)
TETEREAR.

3 AR PTG FE e S BBUBR (257 452021), R/if A
AfF 70 R WA IR 75 5 I v R0 2 B PRAIK, 1) A ig
ZPH, FBUES B LIERG 7 2 A, &
FRAE KRR, BT 80k (EHT ikE52020), 4
BF L3R B, KI5 18 PR AR T 2% 52 1 B PR SEH0ORN
PRRLEL, f &A=, BARIR M an K, 7
BAr R R P S, X 5 7 R L GRY W A 25202 1) H () it
FEER—8. SLTHLL, IR T S33074b#fig
TE— 52 FE BE 42 w5 % 5100 0 392 50 P ok b 4
M 22 A T IR 8 T 1 7 B R, X T s
FQRONELA/NT EF A R — 8. KIS
(2016) Wt 77 A1 2 LI THI W it S3307 R i 35 44 1=y B Ak
JERL, SN E R, KT .

25 bR, AR 8 & AR Y R WROSAR I 3

WL, e R I A A, FRARAR AU 280, I IT 5 2
FE o BEAR . Wi S3307 BE il 1T 2 = SOD. POD,
APXFIGRA G E e T Bl & 03 FIH,0,, 2%
filt 7 A AR AT, S T IR E R M PTA
1fg 15 55— 7 1, S33073 1 3 5 HRAR T o B, 1
Tt R R RO R AR B, DT B AR T AR IR e
TR ERL.
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