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Abstract ;: Taking two-year-old cutting seedlings of cultivar ‘ Powderblue’ and ¢ Gardenblue’ of rabbiteye
blueberry ( Vaccinium ashei Reade) as research objects, changes in growth indexes and photosynthetic
characteristics of seedlings after drought or flooding stressed for 14 d and recovering normal water
supplying were analyzed and compared. The results show that after drought or flooding stressed for 14 d,
growths of two cultivar seedlings are inhibited severely, and their dry weight of root, dry weight of stem
and leaf, seedling relative growth rate and net photosynthetic rate, stomatal conductance, intercellular
CO, concentration and transpiration rate of leaf all are significantly lower than those of the control, while
root/shoot ratio and stomatal limitation value are basically higher than those of the control and there is a
significant difference in stomatal limitation value between treatment group and the control. After
recovering normal water supplying for 60 d, dry weight of root and dry weight of stem and leaf of two
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cultivars are still lower than those of the control, relative growth rate is close to or higher than that of the
control, and root/shoot ratio is higher than that of the control. After drought or flooding stressed for 7 and
14 d, chlorophyll content index ( CCI), the maximal photochemical efficiency of PSII (F /F, ) and
effective quantum yield of PSTT [ Y( I )] of leaf of two cultivars are generally lower than those of the
control. After releasing of drought stress, CCI value and F /F  value of leaf of two cultivars quickly
recover to the control level, while after releasing of flooding stress for 7 d, their CCI value and F /F
value are still decreased continuously, and recover to the control level until releasing of flooding stress for
14 d. After releasing of drought or flooding stress for 7 d, Y ( I ) value of leaf of two cultivars is still
decreased continuously, and recover to the control level after releasing of drought or flooding stress for 14
d. The comprehensive comparison result shows that drought or flooding stress has a certain inhibition
effect on growth and photosynthetic characteristics of cultivar ‘ Powderblue’ and ‘ Gardenblue’ of V.
ashet and the inhibition effect of flooding stress is stronger, but the inhibition effect is reversible, and
their growth and photosynthetic characteristics are recovered at different degrees after releasing of drought
or flooding stress. Moreover, stomatal limitation factor is the dominant factor leading to photosynthetic
capacity decreasing of two cultivars under water stress condition.
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Table 1  Change of water content in cultivating soil of cultivar

‘Powderblue’ and ‘ Gardenblue’ of Vaccinium ashei Reade during
water stress and recovering normal water supplying

AN [E) Ak B s (] 1= 38 5 7K R/ %

Soil water content at different treatment times

SLEG R

Treatment group’’

0d 74d 14d  21dY 28d%

3 # Powderblue
CK 27.8 28.4 28.7 28.0 27.3
DS-RNI1 28.0 21.2 16.0 28.3 27.5
FS-RN2 27.3 52.7 53.1 28.5 27.6

pe ¥ Gardenblue
CK 27.1 27.4 27.2 27.8 27.2
DS-RN1 27.5 16.8 11.5 28.1 27.4
FS-RN2 27.5 52.0 52.8 28.2 27.4

" CK: %] The control; DS-RN1; TS ifl 14 d HZJFIKE IFH 7K
S Drought stressed for 14 d and recovering normal water supplying
after drought stressed; FS—RN2 . #7K i 14 d H.2Z2 5 WK & IE# K
St B Flooding stressed for 14 d and recovering normal water
supplying after flooding stressed.

BRI IEF KSR Recovering normal water supplying.
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Table 2 Comparison on some growth indexes of cultivar ‘ Powderblue’ and ‘ Gardenblue’ of Vaccinium ashei Reade after water stressed for

14 d (X+SD)V

S b3 THRfL/g Dry weight MU AR KA g - ! - !
Cultivar Treatment® HZ Root 2511 Stem and leaf Root/shoot ratio Relative growth rate
Hi 8% Powderblue CK 6.01+0.69a 25.94+3.78a 0.233+0.020a 0.062+0.009a
DS 3.85+0.39b 14.49+0.89b 0.266+0.029a 0.023+0.004b
FS 2.86+0.52b 12.53+1.06b 0.227+0.023a 0.010+0.007b
pe ¥ Gardenblue CK 7.57+0.31a 31.39+1.57a 0.241+0.002b 0.048+0.003a
DS 5.51+0.22b 18.75+1.43b 0.295+0.032a 0.014+0.004b
FS 4.59+0.27¢c 16.80+0.20b 0.273+0.019ab 0.005+0.001¢

Y &5 H R 8] B /NG 3R B — S b AR TR AL B ] 22 5 .38 (P<0. 05 ) Different small letters in the same column indicate the significant difference

(P<0.05) among different treatments of the same cultivar.

2 CK; Xf M The control; DS; 53l 14 d Drought stressed for 14 d; FS: #/KMHA 14 d Flooding stressed for 14 d.

®3 ZKSEMNE 14 d FREEFKSEE 60 d FRIRERRRF L 1 @K B9 ERKIERNLEE (X2SD)Y

Table 3 Comparison on some growth indexes of cultivar ‘ Powderblue’ and ‘ Gardenblue’ of Vaccinium ashei Reade after water stressed for

14 d and recovering normal water supplying for 60 d (X+SD)"

fih Hh ) TH/g Dry weight HRSE L AR R IR /g - g -
Cultivar Treatment®’ & Root 2511 Stem and leaf Root/shoot ratio Relative growth rate
5 Powderblue CK 17.94+3.51a 67.85+3.36a 0.263+0.039a 0.016+0.001b

RN1 14.60+3.20ab 53.19+0.40b 0.274+0.058a 0.022+0.001a

RN2 7.52+1.45b 26.99+3.01c¢ 0.277+0.023a 0.013+0.002b
Pel ¥ Gardenblue CK 22.29+1.54a 83.21+1.46a 0.268+0.023b 0.01720.001a

RN1 18.52+1.36a 62.56+0. 12b 0.296+0.022ab 0.020+0.001a

RN2 17.54+2.73a 51.67+4.90c 0.338+0.021a 0.020+0.002a

D [@15) S [8] 1Y /NG B e 8] — RS [ 4 B ] 25 5 4. 38 ( P<0. 05) Different small letters in the same column indicate the significant difference

(P<0.05) among different treatments of the same cultivar.

2)CK. XM The control; RN1; T 5230 )5 UK 2 E K AR 60 d Recovering normal water supplying for 60 d after drought stressed; RN2 . WE 7K B
R & TE H KRR 60 d Recovering normal water supplying for 60 d after flooding stressed.
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Table 4 Comparison on leaf gas exchange parameters of cultivar ‘ Powderblue’ and ‘ Gardenblue’ of Vaccinium ashei Reade after water stressed
for 14 d (X+SD)"

by

Al Cultivar Ty 2y Pn/pmol - m?2 s Gs/mmol - m? - 57! Ci/wmol + mol™! Tr/mmol - m™2 - 57! Ls
reatment

# i Powderblue CK 10.89+1.76a 168.45+46.53a 250.95£19.50a 5.83+1.32a 0.346+0.030b
DS 6.82+1.53b 66.08+23.53b 199.80+19.83b 2.56+0.72b 0.495+0.031a
FS 2.94+1.25¢ 27.16+10.45b 195.74+9.53b 1.26+0.46b 0.502+0.013a

[2 #% Gardenblue CK 9.88+1.06a 157.65+20.92a 257.80+10.25a 5.65+0.58a 0.330+0.016b
DS 4.91+1.36b 41.15+12.41b 179.89+0. 85b 1.81+0.50b 0.547+0.003a
FS 2.50+0. 56¢ 19.00+4.95b 153.27+29.18b 0.93+0.23b 0.610+0.042a

1>Pn; HOGA R Net photosynthetic rate; Gs: SFLE B Stomatal conductance; Ci: ffi[i] co, e B Intercellular CO, concentration; Tr: 7% [P %
Transpiration rate; Ls: S FLERHI{E Stomatal limitation value. [F)%1) o 7S [6] (4 /NG -5 R 7] — b AR 6] 4 BRIA] 24 53 8.2 ( P<0. 05) Different
small letters in the same column indicate the significant difference (P<0.05) among different treatments of the same cultivar.

2)CK. %[ME The control; DS T 50 14 d Drought stressed for 14 d; FS. WK WrA 14 d Flooding stressed for 14 d.
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W A Bl R RO SR R S R A (CC) B9 AR AR L
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SR E R 14 d(EPSEE Y 28 d) o CCLEA BT A
(RX} R 80. 6% ) , {H5 Xt HE I JG I 5 25 5%

S AW, R4 7 F1 14 d, 5L AP g
M H A CCT {EFEE K H o AR T R R 52 1E 7K

oK Ay B JE B 7 A 14 d RPN RS2 21 F
28 d), dh AP Ry BT R B CCIE 43 0 A X R )
91.2% 97.8% 111.9% F199. 4% , 22 F A 8% i
HEKAEIE 7 F 14 d SR IEH KR 5 7 d (BRI

SRR SR Y 7 A 14 d(CBRARASEER Y 21 F128 d) H
CCT A T3 [ 7 I W 2 % R, {5 5 % R G I 2 22
St WE/KALERT R0 14 d, fFP B EE i Y CCL Ry
SEF B HL I B KR E K A RN JE Y 7 RN

SEIGE 21 d) SRR R RS CCT E A BRI IR 14 d H CCLE A I K AH AR T % IR, Horp ) s2 56
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Table 5 Change in leaf chlorophyll content index ( CCI) of cultivar ‘ Powderblue’ and ‘ Gardenblue’ of Vaccinium ashei Reade during water
stress and recovering normal water supplying (X+SD)!

A b2 S[E) AL TR A A Y CCT{E CCI value of leaf at different treatment times

Cultivar Treatment?’ 0d 7d 14 d 21 d¥ 28 d¥

3 #% Powderblue CK 16.5+0.7a 15.9+0.7a 18.3+1.4a 19.4+2.1a 17.0+4.3a
DS-RN1 16.4+0.9a 14.5+1.6a 17.9+3.0a 21.7+2.2a 16.9+0.3a
FS-RN2 16.6x1.6a 10.7+0.9b 10.3x1.4b 10.2+£3.2b 13.7+5.2a

[l % Gardenblue CK 15.5+1.9a 17.2+1.9a 16.2+0.9ab 19.6+0.4a 16.3+0.9a
DS-RNI1 15.9+0. 6a 12.1£1.6b 14.3x1.0b 20.0+2.3a 18.4+2.9a
FS-RN2 15.3+0.5a 11.1+0.2b 9.9+0. 8¢ 10.1£0.3b 14.9+2. 1a

D [R5 b AN R NG R R R — AP A [F] &b B0 ] 22 57 b 3 ( P<O). 05) Different small letters in the same column indicate the significant difference
(P<0.05) among different treatments of the same cultivar.

2 CK; X}#& The control; DS-RN1: T2l 14 d H2ZJ5 W E IE % KL Drought stressed for 14 d and recovering normal water supplying after
drought stressed; FS—-RN2 . ¥E/KiHE 14 d H2ZJ5 W 1IEH /K 5350 Flooding stressed for 14 d and recovering normal water supplying after flooding
stressed.

3) WK 5 TE 5 K S0 BEI Recovering normal water supplying.
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Table 6 Change in the maximal photochemical efficiency of PSII (F,/F,, ) of leaf of cultivar ‘ Powderblue’ and ‘ Gardenblue’ of Vaccinium
ashei Reade during water stress and recovering normal water supplying (X=SD)!)

ANFELCEER R F /F {6 F,/F,, value of leaf at different treatment times

7d

14 d

21 d¥

28 d¥

v Qb 32

Cultivar Treatment?’ 0d

5% Powderblue CK 0.683+0.019a
DS-RNI1 0.672+0.021a
FS—-RN2 0.686+0.019a

[El# Gardenblue CK 0.716x0.021a
DS-RNI 0.721£0.005a
FS-RN2 0.721+0.007a

0.785+0.009a
0.786+0.016a
0.789+0.008a

0.795+0.004a
0.795+0.007a
0.796+0. 006a

0.772+0.008a
0.739+0.016b
0.732+0.020b

0.785+0.010a
0.759+0.004b
0.748+0.010b

0.735+0.006b
0.780+0.013a
0.656+0.018¢

0.746+0.008b
0.788+0.003a
0.696+0.005¢

0.709+0.012¢
0.795+0. 006a
0.750+0. 008b

0.738+0.035a
0.804+0.001a
0.787+0.003a

D [G]50) F S [F] 1Y /NG B [F]— SRS [ 4 B ] 25 5 38 (P<0. 05) Different small letters in the same column indicate the significant difference

(P<0.05) among different treatments of the same cultivar.

2) CK: Xt The control; DS-RN1; +F Ml 14 d H.2Z2 J5 V& 52 1F H K e Drought stressed for 14 d and recovering normal water supplying after
drought stressed; FS-RN2; #E/KHHHE 14 d B2 J5 W 1IEH /K53 E0 Flooding stressed for 14 d and recovering normal water supplying after flooding

stressed.
3 YR A TE K S L1 Recovering normal water supplying.

R7T KSERREER KSR A RRERERFHE M EHE MHE PSIEEXEF~2(Y( 1)L (XSD)"Y
Table 7 Change in leaf effective quantum yield of PSII [ Y( II ) ] of cultivar ‘ Powderblue’ and ‘ Gardenblue’ of Vaccinium ashei Reade during

water stress and recovering normal water supplying ( X+SD)!)

i KbFE) A AL ERA R A9 YD) {E Y( 1) value of leaf at different treatment times

Cultivar Treatment 0d 7d 14 d 21 &* 28 d¥

3 ¥% Powderblue CK 0.640+0. 068a 0.707+0.007a 0.680+0.006a 0.652+0.014a 0.572+0.017ab
DS-RNI1 0.663+0.005a 0.706+0.011a 0.657+0.023bc 0.564+0.045b 0.610+0.063a
FS—-RN2 0.657+0.022a 0.711+0.006a 0.613+0.034c¢ 0.484+0.036b 0.511+0.005b

[ % Gardenblue CK 0.656+0.011a 0.722+0.015a 0.687+0.012a 0.674+0.014a 0.629+0.044a
DS-RNI 0.672+0.013a 0.716+0.007a 0.638+0.017b 0.597+0.015b 0.641+0.064a
FS—-RN2 0.680+0.036a 0.716+0.008a 0.582+0.024c 0.529+0.035¢ 0.583+0.032a

D[] 51 Fp S [ (1) 7N 5 A 2755 ) — b Pl AR [ b B4 ] 22 57 i 2 ( P<0. 05 ) Different small letters in the same column indicate the significant difference

(P<0.05) among different treatments of the same cultivar.

2 CK: Xf & The control; DS-RN1. T2l 14 d BZJ5 K& IE % K5 HE Drought stressed for 14 d and recovering normal water supplying after
drought stressed; FS-RN2 . #E/KHHE 14 d H2ZJFWRE IEH K ER Flooding stressed for 14 d and recovering normal water supplying after flooding

stressed.
3 WK A TEH K S Recovering normal water supplying.
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