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Table 1 Effects of drought stress on the leaf relative water
content (RWC) of blueberry cultivars %
A F 5403 Drought treatment
Cultivar uyiil B REERE  EEEMA
“W F”*Blue crop’ 96+3a 89+5ab 80+11b 36+2c
“REPES" ‘Big bluegold”  89%6a 88+3a 85+2a 43+2b
“ANEB” ‘Duke’ 93+2a 90=+1a 74=+6b 44+ 2¢
“Rpr” “Carla’ 96+3a 89+5ab 80+10b 36+2c
“TH” ¢ Shuangdi * 90=+2a 87+6a 74+2b 29+2¢

L ARIFEE R R IR P<0.05 NEREE., TH.
Note: The different letters indicate significant difference among drought treatments

in each cultivar at P<Z0. 05. The same below.
2.2 YRR SR T R A N

T SRR EE AN 220 AR B A 3, T R 1
R EL AR AR B AT A T R DAL TG 48 5E 1 AR ) G 4
BReS. kR 2 Al AL BEM AP EIE T, & A A
TR ETIHAY R EEME T & RECR 77

®2 ARETELEXZGFEMNA

SN

Table 2 Effects of drought stress on the leaf electrolytic

conductivity (EC) of blueberry cultivars %
A F 5403 Drought treatment
Cultivar pogii BREEE PR EREMNA
“P =7 “Blue crop’ 21+4a 23+5a 29+42a 69-£8b
“KERTE4” ‘Big bluegold” 15+3a 16+4a 26+9a 53+3b
“ANEB” ‘Duke’ 14+3a 16+3a 18+2a 71+12b
“Rpr” “Carla’ 16+2a 17+2a 17+1a 80=+7b
“3Lid 7 Shuangdi 13+2a 14+2a 21+4b 9l+4c
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Table 3 Effects of drought stress on the leaf proline
content of blueberry cultivars pgeg !
A FE 40 Drought treatment
Cultivar it B BREMA HhEE A HEE

“PEFE7“Blue crop’ 50.84+1.48a 108.18+14.50a 265.04423. 34b 304. 57£19. 06c

“RAEWES”

‘Big bluegold’
“NE” ‘Duke’ 76,11117.58a 148, 52423, 12b 210, 27420, 56¢ 302. 71£19. 56d
“Fhr” ‘Carla’ 92, 26426.12a 135.03+28.59a 270,58+ 33. 69b 382, 43+86. 75¢
“SLh”¢ Shuangdi” 154. 2320, 70a 149, 32429, 84a 268, 36+80. 37b 327.37+12.56b

2.4 AR Rl Ak (POD) T P 57 e A v iz

72T P e H1 POD JE A b T2 i X 05 119
— Ry SR, POD fR- 7Bl R GUAE B s BT PR F BE
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FIRAREDE AT 0 T AR RS BTRE ). e[ 1T
L.z TRMEE 5 FiER T B8 POD &P 25t
EIVE TR, HREERRES™ARFR
P74 A A WL B AR BE T SR AR T, “ 0Lt Y
AR B PP B T AL T . X IRARER 5 A4 Ff POD

65.19423. 01a 126. 08=28. 90ab 168. 601-44. 79b 194. 72+36. 78b

16 - —— “# 1+ “Blue crop’
Z oyt -8 A4 Big blueglod’
E + ;;Q&%” ;Duke,
S 12p —— < Carla’
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Fig. 1 Effects of drought stress on the leaf

superoxidase activity of blueberry cultivars
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Table 4 Effects of drought stress on the leaf photosynthetic rates

(Py) of blueberry cultivars —1

pmol e m~2 « s

BT F B4 Drought treatment
Cultivar it HE BREEE B A HEMA
“BE"Blue crop” 8.35+1.03a 5.14+1.46b  3.59+0.73¢c  2.66+1.8lc
“RREBES”

10. 28+2. 33a 8.097+1. 30b 5.83+1.26b  2.0940.09¢c

‘Big bluegold”
“HNEB” ‘Duke’ 9.4942.64a 5.31+0.92b  3.75+1.07bc 1.87+0.27c
“FHr” ‘Carla’ 9. 2540. 63a 6. 3310. 68b 3.67+1.33¢c  2.80+0. 32¢
“XXl” ¢ Shuangdi” 7. 78+1. 04a 5.89710. 69b 2.314+0.13¢c  1.2840. 10c
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Al

XFREEFY S F./ F. 2B EE 0. 75~0. 85,
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Fig. 2 Change of leaf F,/F, under drought treatments
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Table 5 Evaluation on drought resistance of different blueberry cultivars
fisto A Cultivar
Index “PeE” ‘Blue crop’ “KFEIE4L” ‘Big bluegold®  “AF” ‘Duke’ “RH$i” ‘Carla’ “XW3H” ¢ Shuangdi
bt Ffr 7K & Leaf water content 0.669 7 0.566 7 0.642 8 0. 669 7 0.035 7
J JE3% M Plasma-membrane permeability 0.894 7 0.444 5 0.773 9 0.395 3 0.416 7
IRE &8 Proline content 0.117 3 0.356 5 0.447 8 0.736 7 0.578 8
T E ALY B Superoxidase 0.043 8 0.201 8 0.880 1 0.613 0 0.462 5
434 3 Photosyhthetic rates 0.360 3 0.809 1 0.287 7 0.594 4 0.173 8
BRI ¥ E T8 Maximal quantum yield of PSIT 0.998 5 0.659 1 0.432 8 0.385 4 0.428 8
SRR Average membership 0.514 1 0. 506 3 0.577 5 0. 565 8 0.349 4
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Physiological Response to Drought Stress and Drought Tolerance
Evaluation of Five North High-bush Blueberry Varieties

LI Genzhu' ,ZHANG Zichuan' ,ZHENG Yunpu? ,LOU Xin' , WANG Hexin' ,DING Xiaoyi®
(1. Institute of Modern Agricultural Research, Dalian University, Dalian, Liaoning 116622; 2. School of Water Conservancy and Hydropower,
Hebei University of Engineering, Handan, Hebei 056038 ;3. School of Investigation and Antiterrorism, People’s Public Security University of
China, Beijing 102623)

Abstract: Five blueberry cultivars (*Blue crop” ‘Big bluegold” ‘Duke” ‘Carla’ and ‘Shuangdi’) were selected to control
soil water content after growing in a greenhouse for 45 days to establish canopy. Three drought stress levels (mild
drought stress,moderate drought stress,and severe drought stress) were set up by measuring soil water contents after
the 25% (¥ = (—0. 10 2= 0. 011) MPa), 35% (= (—1.98 £ 0. 17) MPa) and 45" day (&= (—2.97 £ 0.18) MPa),
respectively. The control pots were watered once about 10 days (W= (—0.03230.003) MPa). The leaf relative water
content, conductivity, proline content and peroxidase (POD) ,photosynthetic rate and chlorophyll fluorescence parameters
were measured and meanwhile the anti-drought ability of the five varieties was evaluated with the membership function
methods. The results showed that the leaf relative water content of the blueberry cultivars gradually decreased with the
strengthening of drought stress and the leaves of the five varieties were significant water loss under severe drought,but
‘Duke’ and ‘Big bluegold” were better than the other three varieties. The leaf conductance did not increased significantly
under moderate drought, but was rising significantly under severe stress, the order was ‘Shuangdi’ > ‘Carla’ > ‘Big
bluegold’ > “Duke’ > “Blue crop’. Meanwhile,the proline content was also enhanced with the increased drought stress,
and obviously increased in moderate and severe drought (°Carla’ > ¢ Shuangdi’ > ‘Blue crop’ > ‘Duke” > ‘Big
bluegold’). However, the activity of POD activity shared a ‘bell” ship curve with the increases of drought stress. There
were significant differences among the POD activity of the five blueberry varieties, and severe stress between different
varieties under the difference became smaller. The order of the POD activity change was ‘Duke’ > ¢ Shuangdi’ >
“Carla’>>“Blue crop’ > “Big bluegold’. The photosynthetic rates of the five blueberry varieties were significantly
decreased with the intensity of drought stress, The photosynthetic rate was significant different between the mild drought
stress and control,and the photosynthetic rate under severe drought were significant differences with control and the mild
drought stress. The leaf F,/F, had a smaller decline under mild and moderate stresses and significantly decreased in
severe drought stress. The strength of drought resistance of the five blueberry varieties with membership function
methods was ‘Duke’>>‘Carla’>>‘Blue crop’ > ‘Big bluegold” > ¢ Shuangdi’.

Keywords : North high-bush blueberry;drought stress;proline; POD; photosynthetic rate;chlorophyll fluorescence parameters
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