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Abstract: Taking one-year-old pot seedlings of cultivar ‘ Powderblue’ of rabbiteye blueberry ( Vaccinium
ashei Reade) and superior strain A47 of cultivar ‘ Southmoon’ of southern highbush blueberry (V.
corymbosum hybrids) as tested materials, effects of successive drought and flooding treatments on their
growth and photosynthetic characteristics were researched. The results show that with prolonging of
drought and flooding treatment times, damage symptoms of wilting or withering of stems and leaves, and
leaf abscission of ¢ Powderblue’ and A47 seedlings are aggravated, and their growth indexes and
photosynthetic parameters decrease obviously. In drought and flooding treatments for 35 d, their branch
length, increment of branch length, dry weight of root, dry weight of stem and leaf, increment of plant
growth and relative growth rate all are significantly lower than those of the control, while root/shoot ratio
has no significant difference with that of the control; in drought and flooding treatments for 14 d, their net
photosynthetic rate, stomatal conductance and transpiration rate of leaf all are significantly lower than
those of the control, while generally difference in intercellar CO, concentration is not significant with that
of the control. With prolonging of drought and flooding stress times (0—35 d) , chlorophyll content index
in leaf of ‘Powderblue’ and A47 seedlings decreases gradually and are generally lower than that of the
control, while the maximal photochemical efficiency of PSI and effective quantum yield of PS1I totally
appear the trend of firstly increasing and then decreasing and all are lower than those of the control at the
middle and late periods of drought and flooding treatments. It is suggested that drought and flooding
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treatments have an obvious inhibition on growth and photosynthetic characteristics of ‘ Powderblue’ and
A47 seedlings, but there are a certain difference in change range of their growth and photosynthetic
characteristics under conditions of drought and flooding stresses, and their sensitivity to drought stress is

stronger.

Key words: blueberry ( Vaccinium spp.) ; drought; flooding; growth index; gas exchange parameter;

chlorophyll fluorescence parameter
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WA M A REE R A4T 1Y 1 AR AE
RIS — B4 A8 B AR R St 1340 )5 2 4l
T EHAE 20 cm 5 20 cm RN ,J/é’: 1 ¥k, ZAk
SR V(ZRPE) V(R ) V(B ) = 2:2:1 IR
HH,pH 5.3, F AR KR FE/K I 53% ., )G beifs
K, Z 05 P R R B DR K (8 4 3 K B R R
FH () e KK 1 70% 7277

SR PR THDE A R A e T, 7 AR
TWRHEAT/K A AR FR % 3 AUACHE A3 3 R E A, A

56 4, AT 1 ARIR(CK) , AR ITALIF IEH Bek,
it 3 oK i PR AR AE ] S KA K i1 70% A4y, H
B AN 2 T R AL EE BT FLIE Ak B
TR IS IR DEK il H 58 A AR T 5, B 2 SR 45 b
3 MWK AL IR, FRANTT L, AL BT 46 B PR 5 5
R KAEAE A E 2 om, B ESLIRLEH

1.2 Ak

1.2.1 HAEBEZAN FHRKM 24307,
14 21 .28 F1 35 d, 45 Ab B8 A 43 3 Bl AL 32 B O Bk 4h
BT, WL T S A R I € 28 A S 22 5 A AR B 7%
LS, RS ZEE M FEAR IR LU = (3% 8 ARLRR o oh AL
R 22 B A AR AR R B 2 B WS MR SR x100%
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Table 1 Effect of drought and flooding treatments for 35 d on branch growth of seedlings of cultivar ‘ Powderblue’ of Vaccinium ashei Reade
and superior strain A47 of cultivar ‘ Southmoon’ of V. corymbosum hybrids ( X+SD) 1

#3#5E  Powderblue A47
Qb - -
Treatment *i{(/cm *ﬁ{(fﬁﬁ/cm ’T‘i{(/cm ﬁjﬁeijﬁe%/cm
Branch length Increment of branch length Branch length Increment of branch length
X R CK 220.47+10.53a 198.38+10.53a 262.17+22.89a 235.87+22.89a
-5 Drought 107.50+11.82¢ 85.42+11.82¢ 127.50+15.17b 101.20+15.17b
#7K Flooding 132.83+12.41b 110.75£12.41b 140.33+£11.56b 114.03+11.56b

D @5 R E NG R RS ] b 34 1] 22 57 2 2 ( P<0. 05) Different small letters in the same column indicate the significant difference ( P<0.05)

among different treatments.
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G RIS R by i R 7 e AAEE R R R
ALk R A4T i E R ILR 2, K2 7]
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i MO A HORAE T B 55 T 400 EE X R (CK) R
M1 55.9% .60.3% 98. 6% F1 98. 5% , 1 #5 /K 5514

TR AT T 71.5% .71. 0% . 117. 8% Hi
135.6% , 5% W&, LR A47 G IR R TR
2R i ARG B SO AR R R TR T R A A
T X T 63. 8% 64, 8% 113. 4% Fi
125.2% MK S AE T 20 0 XS BN R T 75. 2%
71.9% 127.6% M1 155.3% , 75 5 W &, ¥ %M
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F2 TEMBALEIS dWMERERRSM BE WEASAEEREM FA RIER A HEEKMHFM(X2SD) Y
Table 2 Effect of drought and flooding treatments for 35 d on seedling growth of cultivar ‘ Powderblue’ of Vaccinium ashei Reade and superior
strain A47 of cultivar ‘ Southmoon’ of V. corymbosum hybrids (X+SD)!

B fb g WA T FBiH/g ZEMT R/ g R FRRIE K g AHXTAE K
Dry weight of Dry weight of Root/shoot Increment of HR/g - gt - d!
Sample Treatment &8
root stem and leaf ratio plant growth Relative growth rate
H1 i Powderblue X & CK 3.79+0.40a 16.53+0. 80a 0.23+0.02a 12.26+1.08a 0.03+0.00a
T Drought 1.67+0.28b 6.56+0.98b 0.26+0.03a 0.17+1.21b 0.00+0.00b
#7K Flooding 1.08+0.27b 4.80+0.94b 0.22+0.02a -2.18+1.20¢ -0.01+0.01c
A47 X HE CK 6.13+0.51a 19.74+1. 10a 0.31+0.01ab 14.74+1.59a 0.02+0.00a
T2 Drought 2.22+0.59b 6.94+1.50b 0.32+0.02a —-1.98+2.09b -0.01+0.01b
7K Flooding 1.52+0.34b 5.55+0.95b 0.27+0.02b -4.07+1.27b -0.01+0.01b

D[] 51 Hp S [ (1) /NG A 22758 Tl —REAS AR [ 4b B 18] 22 5 52 2 ( P<0. 05 ) Different small letters in the same column indicate the significant difference

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

A4T i AR FEAE T 5 A0 T I T X IR TR K
AT UM T X IR (EI T 22 5

2.2 IKSFEEXM F XSS RE
2.2.1 Afet R AR BAH T 0 T REAM KA

14 d %GR SRR LR OB MR T i DA R
an il A OLIE R A4T A R ARSI S B

Wi WL 3, S5 HRRI . S5xF IR (CK) M E, TRk
bR 14 d, OBy RN A4T M RSO A R
(Pn) SALFE(Gs) FIZEBHRE (Tr) B B E T T
SR K AL BEXT < By i AR R CO, W (Ci) B2
WE K AL BT A47 MR B G 0 B BT R4
T A47 MR Ci AR IR I 3 s XTI

R3 TEMBKLE 4 dHRRERRESMH HE NEASLAERRSM EA’ RIEFR AT HRSEZHRSHMRIE(XLSD) Y
Table 3 Effect of drought and flooding treatments for 14 d on gas exchange parameters of leaf of cultivar ‘ Powderblue’ of Vaccinium ashei
Reade and superior strain A47 of cultivar ‘ Southmoon’ of V. corymbosum hybrids (X+SD)"

FEAR Sample AbEE Treatment Pn/pmol + m™2 - 57! Gs/mmol + m™2 - s7! Ci/pmol + mol™! Tr/mmol + m™2 - 7!
i Powderblue X CK 10.34+0.44a 194.30+19.22a 288.31%14.91a 5.23+0.45a
T 5 Drought 0.79+0.26b 8.96x1.51b 237.31+34.37a 0.31+0.07¢
#57K Flooding 2.28+2.35b 41.63+26.17b 301.79+39.02a 1.49+0.87b
A47 Xt AR CK 10.96+1.20a 193.55+61.67a 279.42x15.64b 5.88+1.33a
T 5 Drought -0.41+0.31¢ 6.80=1.72b 495.48+83.83a 0.30+0.07b
7K Flooding 3.65+1.46b 35.24+12.87b 218.62+9.93b 1.43+0.47b

DPn, Ft4 % Net photosynthetic rate; Gs: K LS JF Stomatal conductance; Ci: Jifi[a] CO, e JE Intercellular CO, concentration; Tr: 7% [P Tl R
Transpiration rate. [A]3]HAS[R] /NG FAE R 7R [A] — BEAAS [6) 40 # 7] 2% 57 8.3 (P<0.05) Different small letters in the same column indicate the

significant difference (P<0.05) among different treatments of the same sample.
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72.7% ) AET A 21 d B 5XF RG22 5, 1
AEFH 28 d K LU R 0.0 s KA 38 14 21 28 FiI
35 d, MY MR CCL (¥ B35 R RE, 4390k % iR
B 50. 8% .52. 1% .36. 5% Fl1 27.9% , A47 " H Ky

CCI 76 T 5L 4b 31 14 d W S35 A (S 4 IR
70.0% ) TRA0BE 21 d K LS WIBE 2 0. 0 78 ¥ K Ak
P14 21 F128 d, A47 M Y CCLE 34 i 21K T %5
WE 51 Sk % B Y 67. 9% (53. 3% F1 24. 4% Kb B
35 d BFH: CCI %% 0.0,
2.2.3 st R EREAAHKGFw  TRAMK
A0 B R HR E R i < by B AR e AR JROR
i m A LR A4T 4 PS IR IO 2E 808
(F/F )M PSTAZOCE &Y I) )R
WS FFE6,

FH 3% 5 AT UL . BEACBRE ] (4, T 5550 B
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F4 TEMEKLEFARAMEMNGREZREH BE MEFSAELERRM TR’ RMER AT HRFHEESERH(CC) MEM
(X+SD)Y

Table 4 Effect of drought and flooding treatments for different times on chlorophyll content index ( CCI) of leaf of cultivar
Vaccinium ashei Reade and superior strain A47 of cultivar ‘ Southmoon’ of V. corymbosum hybrids (X+SD)"

‘ Powderblue’ of

ReAs isi ST B[R] Y CCT{E CCI value of leaf at different treatment times

Sample Treatment 0d 7d 14 d 214 28 d 35 d

%5 Powderblue XF R CK 21.2+2.4a 15.6+3.3a 21.6+2.0a 14.5+2.5a 17.4+3.0a 15.8+3.2a
-5 Drought 22.2+2.8a 12.9+3.7a 15.7£0.7b 12.8+1.6a 0.0+0.0c 0.0+0.0b
7K Flooding 22.7+6.3a 12.2+3. 1a 11.0+£1.0c 7.6+1.9b 6.3+1.2b 4.4+4.2b

A47 X CK 21.0+£2.6a 15.0£2.9a 21.4+2.8a 23.8+2.7a 29.9+3.4a 33.7+2.4a
T 5 Drought 23.3£2.5a 14.0+£0.3a 15.0+1.2b 0.0+0.0c 0.0£0.0b 0.0+0.0b
#7K Flooding 22.9+2.4a 14.6+3.2a 14.5+1.5b 12.7+2.4b 7.3+6.5b 0.0+0.0b

D )51 H AR 6] 19/ NG 35 TRl — AR AS A [ b B 8] 22 5 5. 2 ( P<0. 05 ) Different small letters in the same column indicate the significant difference

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

*5 TEMBEKLEARMNENRRERRAMM BE MEFSLAERERM TR MER A7 R PSISERAEUERE(F,/F, ) %
Mg (X+SD) Y

Table 5 Effect of drought and flooding treatments for different times on the maximal photochemical efficiency of PSII ( F /F, ) of leaf of
cultivar ‘ Powderblue’ of Vaccinium ashei Reade and superior strain A47 of cultivar ‘ Southmoon’ of V. corymbosum hybrids (X+SD)"

B b3 ANV PRR R () F L /F, F,/F, of leaf at different treatment times
Sample Treatment 0d 7d 14 d 214d 28 d 35d
3% Powderblue XF R CK 0.712+0.013a 0.769+0.012a 0.735+0.011a 0.713+0.003a 0.677+0.002a 0.793+0.003a
-5 Drought 0.704+0.007a 0.772+0.010a 0.721£0.025a 0.666+0.020ab 0.000+0.000c 0.000+0.000c
#K Flooding  0.710+0.022a  0.772+0.001a  0.709+0.022a 0.591+0.077b  0.552+0.067b 0.726+0.057b
A47 XTHE CK 0.708+0.010a 0.755+0.004a 0.730+0.015a 0.672+0.025a 0.565+0.022a 0.769+0.004a
T 5 Drought 0.711+0.012a 0.762+0.003a 0.224+0.089¢ 0.000+0.000c¢ 0.000+0.000b 0.000+0.000b
7K Flooding  0.708+0.027a 0.755+0.003a 0.637+0.013b  0.445+0.082b  0.000+0.000b 0.000+0.000h
O )51 Hp A [ (17N 375 TRl — AR AS A [ b B 8] 22 5 . 2 ( P<0. 05 ) Different small letters in the same column indicate the significant difference

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

F6 TEMBEBKLEFRFHEMNERERESRHH MIE MEAFSLERRRM TA MER AT HH PSIERHRETF=

(X£SD)V

E(Y(I))RIRMm

Table 6 Effect of drought and flooding treatments for different times on effective quantum yield of PST (Y ( I )] of leaf of cultivar
‘ Powderblue’ of Vaccinium ashei Reade and superior strain A47 of cultivar ‘ Southmoon’ of V. corymbosum hybrids (X+SD)"

B s AR AL E A Y(IT)  Y(IL) of leaf at different treatment times
Sample Treatment 0d 7d 14d 21 d 28 d 35d
i Powderblue X} R CK 0.623+0.051a 0.695+0.014a 0.607+0.034a 0.559+0.052a .622+0.031a  0.591+0.014a

T2 Drought
#7K Flooding

0.613+0.026a
0.624+0.044a

0.711+0. 006a
0.689+0.017a

0.280+0. 054¢
0.402+0.015b

0.155+0.018¢
0.248+0.028b

0

0.000+0. 000¢
0.221+0.059b
0
0
0

0.000=+0. 000¢
0.399+0. 113b

A47 X AR CK 0.403+0.016a 0.673+0.015a 0.609+0.027a 0.483+0.065a .475+0.036a 0.580+0.062a
>+ Drought 0.400+0.025a 0.682+0.004a 0.091+0.023¢  0.000+0.000c .000+0.000b  0.000+0.000b
#i/K Flooding  0.413£0.029a  0.676+0.012a  0.408+0.066b 0.154+0.017b .000+0.000b  0.000+0.000b

D )51 H A 6] 59 /NG 7R3 ] — R AR A [a) 4b B ] 22 5 5. 3 ( P<0. 05 ) Different small letters in the same column

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

F/F AHSSETHR BB S MoK & 0F R il

Vi

W F/F (50 25T RTINS, T 2K
AEER ORI 7 d, Ry iE Al A47 ME R F/F 5% IR

i/}j%ﬁ%%#o
14 ~21 d B&

BYE MR F/F fEAET AL B
NI ERE PO W N TP S L

28 d AN BR [ 2 0. 000,

indicate the significant difference

CRNE MR F/F, (AR

TKALE 14 d BF/NT X0 B (BTG B 3 25 5 ZE A0 B 21
28 F135 d B 4 B LL X HECR B T 17. 1% (18. 4% F1I
8.6% ,2: 5 W3, A4T MY F/F (HTET R Ab 3
14 d BRI T 69. 3% , 2255 W3 A0 #E 21 d KLV
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J& , E% 2 0.000, A47 - F 1 F /F A AE ¥ K Ab B
14 F121 d BF53 0 FEXT BRR R T 12. 7% #1133, 8% , Ak
P28 d M LS MIE [ 2 0. 000, 22 5 44 35 3] i 25 K

FH 2 6 ] L . il A 3RS ) 1) B K T SRR UK 4%
T B A A47 il v (LD R 2B S5 M
) F/F HEAGEH B, TREHT B i
B YD) ST R FH K ZAET A47 R Y (D)
HI R TR R KR B A8
Y( D) EW R FAEREEA R G, T 2R K
0 F17 d, ¥ A1 A47 it /iy YD) {E5 X8
ZRARE, B AN YD) EET 248 14
21 d B350 F X BER B 54. 0% Fi 72, 2% , FEAL 3
28 d K LLJE IFE 2 0. 000, ¥4 8 % 2 5 W K Ab B
14 21 .28 F135 d, Hmt H iy v D) {550 Fo Xt B R R
33.8% .55.5% 64.4% F132.6% ,W¥H W FH %R,
A47T R YD) ETE T A0 B 14 d IO BRTF
85.1% ,TEALHE 21 d J LUJF WIRE 2 0. 000 ; 5 7K Ab 2
14 F1 21 d,A47 WA Y I ) B 4 590 b 6 BROT [
33.0% f168.2% ,AbHH 28 d K L5 IR 2 0. 000, 14
A EESR,

3 it frgE b

MANIIE AT, AKX W8 20 I 1 e 5 3R 9 R AR il
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