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AR AR K ARAT. AR GG SR AR TR B AR B 69 & MR BT 2 T F i 695 F , 12 & RSN R AR AL 32 )
NG FEERE, ETREGIRBIEENRT T8 FTEEEARAE K, R TEKTHAEEZSE, R
B RAREP,). AIFE(G)Fa kB F(T), BARMIA COLKRE(C), FIATALIZ & T et i F A2 B fbd ik
ALBE(SOD). it R4 B8 (POD) it B AL S8 (CAT)E MA BT & G . IR Ao T A WA F 55 0T MR

AF, KT vt B ABE(MDAYAR R . H P4 mgkg 'R ABL I L% AR AT

K GEIT: R AE; AR T a4 TR A
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ok, T B X FAE UL, B A R TR
KAR(ETLHLEE2016), -5 O HE RS 10 A 7
P e i PR N 72— TR PEx Y
5 B 1) 5 M R AL PR A K 2 B, DA R
5, 4N AR PR, IT R AR,
IR i A AR I, P S B IE T (Ma
£2015). AMEVIT IR A2 B AR p SR
Eigrz —. WMEshPMm AR b T EFR TR,
KERF R E IR E RS A KK EAE
HEMAEBDIRE. RN, MERSEYAEK
HFE (Cartes552010) . FEAREE AP 25 o A Ak i 1
(Yao%52013). HGhntadymt it SR = FK % MR
o E(Dong®52013), 1IN H & 8 Wl T P A B
T EANE I 1 (Kumars5:2012) 35 75 T A&
FEEEAEH] . RN AW, 5 bae Tt
Al ] DAAT 4 v R A P i S 12, I S R A 1)
JeEREST. WTRPUEAMRE D RR SR E TR
T REBREMT R IAXT /N (NawazZ2015).
K#Z(Habibi 2013). =% (HasanuzzamanfIFujita
201 D)EEAEMIRIASRI 2 . ARG LE S S E Y PLis
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TR R AR 1 AR B A A AR R 4 ) B A B AR
1o ARER LA TR 105 4L, HIF 58 46 it i o
PR A eE R M i UL B PR A
BB o RS, R T AR 2% fid 4%

T A8 A R R LR BRI, DA IR
T Wl xR I A S R P R S
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1.1 AR 558 1%t

ARG 0] e A K R 6 A 37 b A P 3
17 LR BN B (Nicotiana tabacum L.) G Fh
FIH105° . FARCKH NE40 em. 535 em (¥
B, B 4200 kg, H3EEIT0.5 cmx1 ecm¥
o AR EIERRONE £, BN IE L, +3EpH
187.6, HHLF20.44 g-kg', ififE.66.96 mg-kg', i#
X16.03 mg-kg!, HALH143.53 mg-kg!, FiE4
W E0.23 ng-g'e FTA AL TR it A R B A0 AT, A
4N 3.5 g, N:P,0:K,0N1:1.5:3, it &t
Na,SeO, (714l 7 Se 45.66%) 1Mt Fr A JLkHE
JRTE R AR AT T K, — IR o

201745 H10H B TR 4k, 50 L6 b B,
(1) CK: IE# 3K, (2) DSO: FE4:3; (3) DSI: F
£+2 mg-kg"' Se; (4) DS2: F-F+4 mg-kg' Se; (5)
DS3: T 5+8 mg-kg' Se; (6) DS4: T F+12 mg kg’
Se; MAMCHIREL, HANEL104, L1804 .
B JE e N AR TR AK2IK, R ERAEK. B

ks 2017-09-19 & 2017-12-11
BEL A EE RS A T A A A E TR RO H (HY KT
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W) 13K R E T 2115 emL 2 4L . ARAEER JJ3E0)
SE IR 56 BT FH - 358 1) 5 K FH ) R /K B, A i TS 56
FrAS LK R b th 2k, 3 3] LA S K2 S
LUK LR R . B K6:00~7:00, 11:00~
12:00. 16:00~17:008 {c.3% 71 Fe TH e 4%, FE ek
FHrH S ) 1 Be /K AR B AR 6 2 K BN 75%~
80%, T~ AbFE 4 A X5 K BN 50%~60%. 5
560 d, B HLREEAS [F] A H A J0 R A 5 T RE
Jr, IR E T, -80°CIRAF % H .
1.2 MEMBS5HE
1.2.1 RZEMHKFE

TRFIF60 =R R 2. &K
K I B K B 25 A LR SR b, FE TS ORI
R IS S NGRS = SN S N R
0.6345, RN E 5, JET105°C A H30
mini5 £ 80°CHE Tl & T H .
122 HERZEENE

KH95% LRI, SR 2554(2000) 7772,
TE SRR 2 3Ra. MR RDFRIAY MREE.
1.2.3 JEEHRNE

TiE R F2F9:00~11:003% F LI-6400X T{5 45 =X
A e RGU(LI-COR, & H), S HTh AL F
WE A, AL GERwP,). RILTE
(G 7RJBIHEF(T)RMEICOMKIE(C). ik F
TWE 10, B -TFEE. e e A1 200
umol-m™-s™, CO,¥ & 79390 pumol-mol .
1.2.4 SR XIERRNE

K AR T B Z FR A (TBA) I 38 T — % (mal-
ondialdehyde, MDA) ¥ &, & b2 1L B (super-

oxide dismutase, SOD) 4 % FH 250 W DU M s Ji 20
€, ALY E (peroxidase, POD) G VE K FH & 61 A
Foy vl 52, i S AL A B (catalase, CAT)YE MK 4
ARSI I 5 (¥R 22 Bl AT E 15U 2006) o
1.2.5 BiEFTHHENE

AL R B I e K 2 B #5.G520
5, IR 2 1IN K RV B =%, mlvd
BE 5 R A R BE 3k e (255 A£.2000)
1.3 BRI

% FHExcel 2010F1SPSS 21,05 (347 K 45
T3 HT, 45 K Origin 9.010E4T 0 M 22 &, %171
2 H Duncanii & 22123047 2 B LUEL

2 SLIGZER

2.1 SRR 258 T EHEE KRS0

5 IE W BaKAH L, T 5 e Ak BE i 45 8 ik
B R EORM AR, AT Y I R,
FEI H T 5 A 0T R A R R R S A TR
JEE A A B 35 6F - A B8 T 6 AR K AR A
F RO, (AN [R) R FE A 5AD Ak B G BB R 5
JHAE KB R AAAE 22 (R 1) o (IRIRFZRN Ak
F(Se<<4 mg-kg”', DSIAIDS2)%f T i T ke 1K
ERKEREEN, BT EmEkEs. ZE. &K
MR, AT, H LA BSR4 me kgl
AbPE(DS2)I A Bl i KAE, I RE & T8 —+ 5
IH AL B (P<0.05), AHX T —F 540 B (DS0), 4
mg-kg AL ) AR AR Nk . SRR BE AT b
PEAE = B E B A K R B AR, &
WIE AL (Se=8 mg kg, DS3HIDS4) N & ]
Hil R ARG, R RE FE RN . kAT I, T
B i b R P 2 A0 R R A, AR b 2]

R HMIRAIS 5P T 8 AR A 2

Table 1 Effects of exogenous selenium on the growth of flue-cured tobacco under drought stress

b3 h/em ZHl/em
CK 60.33+0.02" 7.2240.39°
DSO 49.57+0.18° 6.82+0.81°
DS 58.27+1.02" 6.86+1.20°
DS2 59.63+1.46" 7.05+1.61°
DS3 57.50+1.91° 6.2942.02°
DS4 47.30+2.25° 5.88+2.42¢

S ONONIEAL S i /g TH/g
634.63+1.60° 1019.63+7.95° 216.93+0.77°
487.26+1.77" 622.5146.67° 166.61+0.45°
614.88+0.10° 654.29+1.17° 182.10+0.17°
628.04+0.85" 700.46+1.13° 197.49+0.56°
581.52+0.55° 530.89+0.87° 175.59+£1.32%
483.83+0.49" 527.11+3.64 152.61+0.26°

[FIFIAS ) /NG - RER R 72 57 i 35 (P<0.05), R I
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REA UG AT 52 T 3 0T 428 08 A= K g k7R, (E
BAFEN, L4 mgkg WAL IR RS BT, 5K
REMK S 2 1E 5 5K K
2.2 SNRIEIFEMETEEMHREERREE
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MFR2R, 5 A (DS0) T 45 M2k 3K a
M2 Kb, M FRatbFZRIAY MR &R EERK
T-CK (P<0.05), 5 fifae T it I A [5] 9 FE2 470 5 A
(R 4t K a. et Rarb RIS RS
IR I H Bl AL FR R FE AR i B W T R
ks, Horh b4 mg kg 'l ALFE(DS2) A F i,
M2t FKa. M Ratb RS MR GRS AT
i R (DSO)HRE 1 11.94%. 9.41%K15.55%.
Jite FH AN 7 94 B 4/ 50 A Ak B8 6E - 52 b 38 TR 45 AR -
SGEROEERIFLEELW. SIREZM AL (Se=8
mg-kg', DS3HIDS4) | &3 P T TR Bhid A
MR SR a. W RatbMEIHE PREE.
gh LR, it A A G Ab 2 AT DA 3T 2 e R
IR oG R G R, IREE T e e R
&, Fi 4 mg-kg il R B 4
2.3 HNIRAR XS 2B T IR S & 45 M B 20

FHECIE 5 BesK, 5 Wl 235 B AR T 15 0 1
FHEEEP,. RILFHEGHARBERT, HEE
St 7 MIRICOMKEEC, (BI1). Bl AN ISR 1
B, TRACE NP, GAITYEB % T
5 T REREY, G2 TRE BT
T BT R AL E(DSO0), (KUK FE SR b (Se<4
mg-kg', DS1FIDS2) FIP,. G AT 52 T, T
C U & Z AR T 5 38 A B (P<0.05), A4 mg kg
G Kb ) 20 R B B, 0B 3 R R AR AN T DL 2%
T R A T R P O R R S R, T
ICT BB . A B — T B b, &k B Ak

VAL (12 mg-kg™', DS4)IN, P AIT I & [%
i, CoRE &, MG AR A B2, U B =k B
(19 4R AT 2 o B 52 ol 3 K 26 R e S A R A 1)
AL

2.4 SNEIRX TN T EE FMDAR £
SLESE MR FZ M0

i B 2-A ] A1, T2 EhE R g MDA
BB W E(58.03%); it N A [V FE AN IR e A%
AN [F) R E s e 5 38 R S B MDA &=
F I Bt AR FE 1) 52 =, MDA & 2 5
R TR RS, Hd4 me-ke il Kb EAL T 5
AR MDA S B R AK 721.39%. T ik
Tl kb ¥ (Se=8 mg-kg', DS3FNDS4) 4 fin 1 il
153, INEE 1 AR BRI AL RE R, HERR BN 12 meke!
B, S5 MDA L — TR a7
46.28%.

F 5 Wi FSOD. PODMICATIEMESL A T
(E12-B~D), H A1 SODEMEHE ) 1734.41% H 2% 57 i
2(P<0.05), MPODMCATIHEMEAAL T B EE R,
55 BT 2 W a AR b, e A [ 9 RE AR R Ab B
(Se<<8 mg kg YR [FIFLE L3N T Hr 8 AL BT
P, Horh4 mg-kg AT Ab FE T S 0 (2 AR
M HARREEHE . M T8 —F 2, &
WAL FL(12 mg-kg ") &3 FEAK T M Préa (LBl
T 1 (P<0.05), Tt B FE (1) AR AR m] DA A 5
38 T I B SOD. PODFICATSE MRS b, &
W E 1 AR AN 22 AR T 52 B A T B M R )
SOD. PODFICATYE 4,

2.5 SMRAE R T 28 T RN RSB R YIR
BENFN

HE3-ART 51, S5CKAH LG, 5 B~ 8

FATE VR B A R RS T B, T R A R A

2 AR TP T R R O A e E S = AR

Table 2 Effects of exogenous selenium on photosynthetic pigments contents in flue-cured tobacco leaves under drought stress

Ab3i M4 Kaf Bimgg' FW)  HEEbGE/me g (FW) MG KatbGE/mg g FW) KW £ S E/mgg' (FW)
CK 0.94+0.0707" 0.270.0323" 1.21+0.1029° 0.24+0.0175
DSO 0.67+0.0016> 0.190.0015° 0.85+0.0128" 0.18+0.0030°
DS1 0.70£0.0055" 0.180.0108° 0.880.0069" 0.18+0.0027°
DS2 0.75+0.0161° 0.18+0.0114" 0.93+0.0151° 0.19+0.0034°
DS3 0.62:0.0223% 0.16+0.0027° 0.78+0.0246 0.17+0.0100°
DS4 0.56£0.0136° 0.15£0.0029° 0.71£0.0163* 0.16+0.0057"
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Fig.1 Effects of exogenous selenium on photosynthetic characteristics of flue-cured tobacco under drought stress
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Effects of exogenous selenium on growth and physiological
characteristics of flue-cured tobacco under drought stress

CHEN Biao', LI Ji-Wei’, WANG Xiao-Dong’, XU Zi-Cheng"’

'College of Tobacco Sciences, Henan Agricultural University, Zhengzhou 450002, China
’College of Agriculture, Henan University of Science and Technology, Luoyang, Henan 471023, China

Abstract: A pot experiment was conducted to study the effects of exogenous selenium (2—12 mg-kg™) on plant
growth, leaf photosynthetic pigment content, photosynthetic characteristics, antioxidant enzyme activities and
osmotic adjustment substances in flue-cured tobacco leaves under drought stress. The result showed that
drought stress inhibited the growth of tobacco and significantly affected the growth, physiological, biochemical
and metabolism of tobacco. The lower exogenous selenium concentrations can alleviate the drought stress of
tobacco and the higher exogenous selenium concentration had toxic effects on tobacco. Appropriate concentra-
tion of exogenous selenium concentrations significantly promoted the growth of tobacco, improved photosyn-
thetic pigment content, net photosynthetic rate (P,), stomatal conductance (G,) and transpiration rate (7), ele-
vated the activities of superoxide dismutase (SOD), peroxidase (POD), and catalase (CAT), and increased the
content of soluble protein, proline and soluble sugar, but reduced the intercellular CO, concentration (C,) and
malondialdehyde (MDA) accumulation in tobacco leaves under drought stress. The strongest effect on alleviat-
ing drought stress was found in the treatment of 4 mg-kg' exogenous selenium.
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