&M  Guihaia Sept. 2017, 37(9) :1168-1175 http ://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw201606019

SIctg=X: TEVE, HAEE, FRE, & TRU0 T =M =M AR [J]. ) P, 2017, 37(9) : 1168-1175
DING YL, YANG SC, ZHOU Q, et al. Physiological responses of three cultivar seedlings of Bougainvillea under drought stress [ J]. Guihaia,
2017, 37(9) :1168-1175

TEBPET=f=RAENEERKT
THA, HEe, A B, NTE, I &

(1 BT RAE YR, i ) 3610035 2. BIITRS: A 54k, md BT 361102 )

W E. s B = A ( Bougainvillea buttiana ‘ Miss Manila’ ) #AE = ffHE(B. glabra ‘ Imperial Delight’ )
*ﬂ@/ﬂ‘%‘ﬁzﬁ*@(ﬂ peruviana ‘ Thimma’ )Z&Eﬁl*@ﬁ:ﬁ%@ﬁﬁﬁ?ki?i%ﬁ,ﬁ*ﬁ??%ﬂﬁiﬂXﬂLZﬁl
At b A SO 250 AE BRA ALK B SEMR AR T AN [R] b = A A 1 50 RO L RE ) . R SEHT . BEE T
SRR RERC , = At R R R BT I A e B, B AERAE T i A POD RS TR ) R
G, T B AL AL SOD 1 P DU B TR AL, Wi Tl B AT St A i S 5 o P (ERRAIR gV (B T35 \ PS TR Hhele il
R (Fo/Fm) PS TRV PE (Fo/Fo) ¥R BUFEAR . IZBFFE 45 R = A R % 1 FH At b e e At TR A0E
KR M, TRMNE, B, HERIOE

RESHES, Q94578  XHAFRIREG: A XEHS: 1000-3142(2017)09-1168-08

Physiological responses of three cultivar seedlings
of Bougainvillea under drought stress

DING Yin-Long', YANG Sheng-Chang®, ZHOU Qun', LIU Xue-Xia', WANG Zhen'

(1. Xiamen Botanical Garden, Xiamen 361003, Fujian, China; 2. College of the Environment
and Ecology, Xiamen University, Xiamen 361102, Fujian, China )

Abstract; Seedlings of Bougainvillea buttiana ‘Miss Manila’ , B. glabra ‘Imperial Delight’ and B. peruviana ‘ Thim-
ma’ were treated to study the physiological responses under drought stress. The results showed that the plant leaves be-
gan to droop, gradually shrink, yellow in color, and fell off, all of the treatment seedlings died finally under the long
drought. The results showed that the peroxidase activities (POD) were increased at beginning, and decreased finally,
while the superoxide dismutase (SOD) activities were gradual decreased, but the reduction rates were different in the
three cultivar seedlings. The research on chlorophyll fluorescence parameters showed that ¢P value was decreased, while
gN value was increased, and the photochemical efficiency of PS Il reaction center ( Fv/Fm) and potential activity of PS
Il (Fv/Fo) were decreased under drought stress. This study provides information for breeding application and choosing
ulltivars of Bougainvillea.

Key words: Bougainvillea, drought stress, growth, chlorophyll fluorescence
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FH(Tattini et al,2014) HLEALILJFHE R G K&
NER IR FTE PRS8BT DA A G A
Pk S S 55 225 1 ( Mohammadpour et al ,2015)
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300 4™, 43I T 3 AN AR LA K 1 A Zese b, Horb
SRFD K38 = A M (B, spectabilia ) , 6 M = fi
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W% 0 =AM 8 W 4E S AN 25 5, DA B O % S e
SRR =AM A BAT T W N AN, AN
(7] gt ol == ) A X 1 52 J 30 (%) 345 10 BB T AR UL A AH
KARIE , ASHIEFE T 5B 38 X = A Hfg 1 AP IR 25
AR B A K -5 e 1Y £ BE S e, IRGEAS [ it i =
FAMEXT T 538 B35 N BE T, LU SR = i A0 Ak 1
I FHN b P e 2 AR AR AR

1 #MrE &k

1.1 #

P A% KL N B A6 = 1 #8 ( Bougainvillea buttiana
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Table 1  Morphology changes of three cultivars of Bougainvillea under drought stress
AR
T2t oK
Drought stress Relative i = fat G0 = PAE =t
time content of B. buttiana ‘ Miss Manila’ B. perwviana ‘ Thimma’ B. glabra ‘ Imperial Delight’
(d) soil water
(%)
0 100 0T RS TR i
Gray-green leaves Light green leaves Green leaves
3 37.6 T 1/4 1 Jr T M IE T AR i
Normal 1/4 of leaves drooped Leaves began to droop and roll
6 17.2 172 ¥ T2 12 0T R, DR 2/3 T, TR A
1/2 of leaves drooped 1/2 of leaves drooped, leaves 2/3 of leaves began to roll and leaves be-
began to roll gan to shedding
9 9.3 2/3 M1 T 2/3 M1, il M, JLTAETS
2/3 of leaves drooped 2/3 of leaves drooped, rolled Leaves shedding and almost being dead
12 7.5 2/3 HTEM AT AT izt
2/3 of leaves drooped and withered Leaves died Plants died

PR G, IR i i kTR B Bids, B
FEET, Hoh  PRAE = AL B 9 KRBT (1A
X E KR 9.3%) , 28 R kAL 5 12 KA
(TR & KRR 7.5%) AR A 3B MGPE, ek
SAMET S AL B 6 d I (R IEARRXT S K
17.2%) IR T4, 2 12 d B (4
FHXTE KSR 7.5%) , 280 F & EEM, X =
T = Ay, LT 2 68 7 D5 2 554K K B 78 = #
Mg A0 = Mg B =,
22 FEBMET=M=ABHANSKEETL

SR AR T R SR R BEE TR R
TR, (A BRI EE AR, 40488 = Mgt 5
FoKEE TS HRIRTN RO 22, e =
FAMFREAL = MAME T2 3 d B, b R Sk s 2
JAITR B, 5 %8 BEAH L, TR B R BE 43 1 R 16. 14% F
25.67% bl TS FREE RN, it RS K ARS8 TR,
M9 d i, B = A 08 E = A
FARERT RS K B A X IR ZH Y 71.91% .83.57%
1 55.87% , Ut BARRAE — FA AR5 e o UK
23 FREBMEN=M=AETFREKBEEEN
Egﬂn
2.3.1 F it st Z# = Mot B SOD B i b od %
e A= AR SOD S PR B T 5] AY
FEA TN, B, 5 38 25 B0 = A g Y SOD

B, Hh 408 HE = MR, T 5403
9 d J5 SOD g i £ A XT BEAY 20.83% , 2= 51
L EAE =AM R S8 AT B A = AR AR 27
HWERET, AT T2 12 Ko+, & MR 52
B ORI e AR DG AE B8 AR
2.3.2 FEmiast = = A et B POD BhiE M6 %
W SRS POD S PR B A T 5 ] A9 A
SN 5 AR, 0 W S Ik ] - 52 38 v 5 5 = 4
g POD Jiff 15 M i 38 I, (B Fifi 35 1 52 Bk 38 09 Jn ]
POD FE T GRFEAR . 24 = f Y POD B P
AR oK, T 540 BE 3 d kB i, 2 5 B
THe, TRAEE 9 d J5 POD il T 7k [y X HR 1y
449 ; BhAE = faR) POD BTG 2 TR A0 BE 6 d At
KRB, ZJRRAK, 08 HE =M POD [
PEARACAR I, X+ UK BE AR
24 FTEMEXN=ZM=RAHBHFHREXXLSENY
Egm-']
24.1 TFMaxt=f =AMt A Fo/Fm 8%
Bt T SR AL B ] A G = Fh = A R Fos
Fm %ﬂ[ﬁkﬁéﬁtf},ﬁﬁﬁfiﬁw%f?i&ﬂ
556 R, Fo/Fm K8 R MH, 5 TR, A=
FAMTESS 9 RZJE AT Rt 58 & T 50T, H
Fv/Fm M 0,808 % = MMM R Fo/Fm T REHE
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Fig. 2 Effects of drought stress on the leaf water

content of three cultivars of Bougainvillea
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Fig. 3  Effects of drought stress on the SOD enzyme

activity of three cultivars of Bougainvillea
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Fig. 4 Effects of drought stress on the POD enzyme

activity of three cultivars of Bougainvillea
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Fig. 5 Effects of drought stress on the Fv/Fm

of three cultivars of Bougainvillea
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Fig. 6 Effects of drought stress on the photochemical

quantum yield of three cultivars of Bougainvillea
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FAME Y gP N PISZIRINER 2 FiR . 15 Bhan Xf
TP R AR AR KRB P FEAESCA K 2R AL
gN BIREMARTR] . = Fh = M0 qP YR B8R
ks (AR R EE A, TR0 8 6 d B, 48
=AM B =AM A 0B =AM Y oP 51
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Table 2 Effects of drought stress on the gP and ¢V of three cultivars of Bougainvillea

G 0EE A

A =Sy

PEIE =Sty

IR B. peruviana ‘ Thimma’ B. buttiana ‘ Miss Manila’ B. glabra ‘ Imperial Delight’
Drought time
(d)
qP qN P aV qP aV
0 0.91+0.03a 0.06+0.01a 0.77+0.08a 0.05+0.01a 0.92+0.02a 0.05+0.01a
3 0.87+0.12a 0.07+0.02a 0.78+0.11a 0.05+0.01a 0.84+0.06ab 0.12+0.03b
6 0.80+0.10ab 0.07£0.01a 0.75+0.13ab 0.06+0.03a 0.78+0.07b * 0.19+0.04c
9 0.65+0.08b * 0.08+0.01b 0.61+0.07b * 0.08+0.01b 0.37+0.09d * = 0.12+0.02d

T [ —38r AR R R RR 22 B

Note; Different letters of the same indicators mean significant differences.

=AM gN 7ET 555 6 RIFiHRK,
3 5 £&®

3.1 FEBMEXN=REIIMES
55 I]l-']

TR0 X = A A T A A B AR bR 0 5 e 3 2
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TEARAL O] A A 36 S o7 o i) S B FE A, AR BIE 5T
P A R SR A SRR R R — B, M
A6 = AMGFAESS 9 R, M 36T, X TSkl 5o i
JE T EAE = FOMgAE T S a5 12 KRBT, it ik
FHFE % T B AEXE AU, SOD Fil POD 1R A
PIAR P T B ) 2 G 1 B B 4 il , 7 ME A 37 BAIK
FREE T S8 B 35 1 S0 T RN 8 B R s —
ST, A =M 7B POD 3% 4 &2 314 T
e FRAR A LR, 1T SOD 376 1 U] 328 9 R A1, X 5 st
MR (2007 ) WF G AR S 40 v i 7% 2K 43 3 0 T
PEEACSFI R )45 (2010) W 5% I X)Ll A BS it R
o T PR ) i O 5 118 245 SR AN — 3, 3 1 BH A — A
A TR A R R S 4, 2 Eh POD il
PEAHE R Bl T R B 0 IR, = MR [
) SOD 7PN POD 376 4 X6 T S48 B R[], B 4E
ARG POD i L B = MR & 08—
FAMERY POD BEIG RT3~ 4 %, 10 SOD B % PEAH 2%
K, VEHIFERRAE = FAtfg | T 52 30 2 1 0 2 4
FE W POD B TIE K, I AE— & 1 36 Y5 [l Py

MENEEER
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AR —F0 (2 1I5F,2011) , 3% AT RESZ B T4 B2 Y
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) 5 P A0 R 1 Y 255 (Wang et al, 2009)
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AR T A, BT DS 258 T 2 W ia X = A
M2, AT J8 A2 KO0 = AR Mg 4 1 AR B M
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i i) BB S0 ( Huang et al, 2013) . Fo/Fm 5%
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A AR B AT 23 i D' A P Y o 2 R o
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M4k RIOCSERIBIIERY TR WhHE T =AM PS
ISR B S A 24 RO (Fo/ Fm) (PS T AE TG 1
(Fv/Fo) BEAK, qP (EZ M FEAR, T gV {H 2 87 T 5
% tﬁﬁill?ﬁﬁ$(201l)ﬁﬁ??%ﬁ@UﬂQX¢$%?Eﬁ%€§éEii
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