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Effects of alternate flooding and drought stress on physiological character-
istics in azalea

LI Chang, SU Jia-le, LIU Xiao-qing, HE Li-si, XIAO Zheng, CHEN Shang-ping
(Institute of Leisure Agriculture, Jiangsu Academy of Agricultural Sciences/ Jiangsu Key Laboratory for Horticultural Crop Genetic Improvement, Nanjing

210014, China)

Abstract: In order to study the physiological response mechanism of azalea under alternative stress of drought and
flooding, the photosynthetic parameters, malondialdehyde (MDA) content, relative permeability of cell membrane, organic
osmoregulation substances and antioxidant enzyme activities were analyzed by using two azalea cultivars with different sensi-
tivity to alternate flooding and drought stress. The results showed that the net photosynthetic rate (P,), transpiration rate
(T,), stomatal conductance (G,), water use efficiency ( WUE) and PSII maximum photochemical efficiency (F,/F, )
were significantly decreased under alternative stress of drought and flooding. With the prolongation of alternate drought and
flooding stress, the relative permeability of cell membrane, MDA and proline (Pro) content increased, while the soluble

sugar content, POD activity and CAT activity increased first and then decreased. Compared with those of high resistance a-

zalea cultivar Zhuangyuanhong, the P, T., G, WUE,
s H #1:2018-07-17

E&WE . EZRHE R H (2013BAD01B070403 ) ; 1754 H
SRR EEE T H (BK2012789) 5 VLI MOl L 8 5 4k
JTIE [1ykj(2017) 48] 5 Fa 5 AL I35 H (20176033 )

F/F, and chlorophyll content of azalea cultivar
Liuqiuhong decreased greatly under alternative stress of

drought and flooding, while the activities of SOD, POD

FEERA 2 15(1982-) . NS 13 2% v g A it BIBRIE 5t and CAT, Pro and soluble sugar content increased slight-
T MR R R VR S i (S B R FESE L (Tel) 025- ly, the relative permeability of cell membrane and MDA
84390223 ; ( E-mail ) changli529@ foxmail.com content increased greatly. The high resistance of Zhuan-

BIEE KR, (Tel) 025-84391218 ; ( E-mail ) sujl66@ aliyun.com gyuanhong under alternative stress of drought and flooding
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was partly due to its ability to keep the stability of chlorophyll content, maintain P, and WUE at a certain level, keep mem-

brane system in relatively perfect working order, maintain the higher antioxidant enzyme activities and Pro content.
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Table 1 The net photosynthetic rate (P, ) in leaves of azalea under alternative stress of drought and flooding

AR [ wmol/ (m? -« s) ]

Fib i
AL BERT (O d) TR 15 d BJF KM 3 d FRJF KNG 20 d
RERer 11.15%1.01a 4.94+0.45b 5.23+0.51b 3.05+0.30¢
IRITLL 8.76+0.68a 6.15+0.10b 6.38+0.34b 5.95+0.31b

(Rl — AT B 5 A RN T RER R 22 5K F) 0.05 B KF
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TE SRR B 7RI R AL DA S OK o R R Y
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Table 2 The gas-exchange parameters in leaves of azalea under alternative stress of drought and flooding

SRS A JHpaE AL BT (O d) T ERE 15 d BRI 3 d BRI HA 20 d
FEREH R [ mmol/(m? ) ] Hirker 3.88+0.10a 2.24+0.17b 2.51£0.10b 1.37£0.04¢
Woar 2.94+0.04a 2.17+0.02b 2.25+0.01b 1.7420.02¢
SALSE [ (pmol/(m? - s) ] FRERZL 287.67+9.12a 92.50+6.97b 101.33£6.56b 55.33+7.23¢c
WRooer 266.00+9.06a 99.67+5.15b 97.33+6.73b 67.50£3.25¢
JKAFFIFHZAE ((mol/mol ) Hirker 2.87+0.47a 1.98+0.23b 2.08+0.37b 0.77+0.16¢
Wocer 2.98+0.40a 2.38+0.05b 2.83+0.11a 2.27+0.06h
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Table 3 Changes of chlorophyll fluorescence parameters F,/F  in leaves of azalea under alternative stress of drought and flooding

. MR SEF,/F,

o Wit AL S (0 d) T 15 d SR 3 d SR 20 d
HiEker 0.84+0.03a 0.64+0.02¢ 0.71+0.03b 0.55+0.03d
ARITLT 0.82+0.03a 0.75+0.01b 0.77+0.02b 0.61+0.04c¢

[l — AT B 5 A 6N T RER R 22 51K F) 0.05 B FE K,

222 tHEFAE MR GERMNESER D
AR BUERLLM A S RS R TROTL (£ 4), 7
PSSR AR, 2 A AL A AL SRR R AR S
MRS ET BRI B ERL S IR oL, F
PSSR A T FRERZL M A SR S 4 R T4k
BT, MR T AL 2 3R % o A LR 22 5 A 2
x4 BEETHPETHEEMFHERSE

[] —Jifp 38 Ab 325 R, B BR £1 i 4 R & 5 A X E
(RPARBE/ X B AR TR TCLL . BEHIBRBRELIM F i
SRRAET A 15 d T AR E R AR, TARoTLL
RILIE- > ¥ % N S RN RS SR S v B
KGR0 N BUR

Table 4 Changes of chlorophyll content in leaves of azalea under alternative stress of drought and flooding

2R E S (mg/g)

Al
Tty Zb BTG (O d) TRE 15 d FJE KM 3 d )5 K b 20 d
BiEker 1.73£0.04a 1.63+0.03b 1.60+0.03b 1.51£0.02¢
WRoeer 2.45+0.06a 2.4120.07a 2.38+0.02a 2.34+0.03a
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Fig.1 Changes of MDA content in leaves of azalea under alter-

native stress of drought and flooding
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Fig.2 Changes of relative permeability of cell membrane in
leaves of azalea under alternative stress of drought and

flooding
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Fig.3 Changes of proline content in leaves of azalea under al-

ternative stress of drought and flooding
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Fig.4 Changes of soluble sugar content in leaves of azalea un-

der alternative stress of drought and flooding
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Fig.5 Changes of antioxidant enzyme activities in leaves of azalea under alternative stress of drought and flooding
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