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Abstract; Taking cultivar ‘ Brightwell’ of rabbiteye blueberry ( Vaccinium ashei Reade) and cultivar
‘Misty’ of southern highbush blueberry (V. corymbosum hybrids) as research objects, effects of different
irrigation amounts of 50% WC, 75% WC, 100% WC (CK) and 125% WC ( WC represents daily water
consumption per plant) on seedling growth, changes in diurnal and monthly water consumption per plant,
net increment of dry weight per plant, total water consumption and water use efficiency were investigated ,
and correlations of monthly water consumption per plant with monthly mean temperature and monthly
mean air relative humidity were analyzed by regression analysis method. The results show that with
increasing of irrigation amount, increments of basal diameter, branch length per plant and total leaf area
per plant of two cultivar seedlings increase continuously in general, but increment of branch length per
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plant has a slightly fluctuation; dry weights of root, stem, leaf and whole seedling per plant increase
gradually in general, while root/shoot ratio decreases gradually ; net increment of dry weight per plant and

total water consumption both elevate with increasing of irrigation amount, while water use efficiency is the
lowest under 50% WC condition and the highest under 75% WC condition. Under the same irrigation
amount condition, increments of basal diameter and branch length per plant, dry weights of stem, leaf

and whole seedling per plant, and water use efficiency of cultivar ‘ Misty’ seedling are basically higher

than those of cultivar ‘ Brightwell’ , while increments of total leaf area per plant, dry weight of root per

plant, root/shoot ratio and total water consumption are basically lower than those of the latter. Diurnal

changes in water consumption per plant of two cultivar seedlings are basically unimodal curves from July

to September, but their peak values appear at different time periods according to different cultivars and
irrigation amounts. In different time periods of a day or in different months, water consumption per plant
of two cultivar seedlings both elevate with increasing of irrigation amount, that of cultivar * Misty’
seedling is generally lower than that of cultivar ‘ Brightwell’ under the same irrigation amount condition.
The regression analysis result shows that monthly water consumption per plant of two cultivar seedlings
appear significant or extremely significant positive correlations with monthly mean temperature, but
appear significant or extremely significant negative correlations with monthly mean air relative humidity.
The comprehensive analysis result shows that water consumption of Vaccinium spp. seedling is not only
related to cultivar characteristics, but also influenced by soil water content, air temperature and air
humidity. Under the same irrigation amount condition, water consumption of cultivar * Brightwell ’
seedling is relatively higher than that of cultivar ‘ Misty’ , but its water use efficiency is lower than that of

the latter. In southern China, the optimum irrigation amounts of cultivar ‘ Brightwell” and ‘ Misty’ are

100% WC and 75%WC, respectively.
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Table 1 Effects of different irrigation amounts on increments of basal diameter, branch length per plant and total leaf area per plant of seedlings

of Vaccinium ashei * Brightwell’ and V. corymbosum ‘ Misty’ (X+SD)"

2 bR M A2 48 B/ mm

2 R A BRI/ om

2 AR B S TR A om?

K i /mL?) Increment of basal diameter of Increment of branch length per Increment of total leaf area per
Trrigaliozr; every cultivar plant of every cultivar plant of every cultivar

amount Brightwell Misty Brightwell Misty Brightwell Misty
50%WC 6. 84+0. 09¢ 9. 19+0. 20c 390.97+15. 02¢ 673.73+50. 87b 1 671.51+202. 66¢ 1 186.39+167. 69¢
75%WC 9.08+0.41b 11.03+0. 37b 720. 87+20. 29b 798. 00£44. 98b 3 336. 66+157. 84b 3 458.41£297. 09b
100%WC(CK) 10. 26+0. 50ab 12.56+0. 33a 887.93+49. 96a 720.40+71. 00b 5289.25+287.0la 3 673.84+122.95b
125%WC 10.91+0. 75a 13.47+£0.53a 856. 57+34. 36a 998. 63+11. 66a 5797.90£101. 59a 5 001. 38+316. 50a

D[] 5 Hp R A (/NG P 7R 22 5 3 (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).

DWC, Btk HFE/KER Daily water consumption per plant.

£2 AREEKENGRIERRERT Brightwell’ T 5 5 AIER R R Misty’ 40 & Bk TREMR B LB (X+SD) Y

Table 2 Effects of different irrigation amounts on dry weight per plant and root/shoot ratio of seedlings of Vaccinium ashei ‘ Brightwell’ and V.

corymbosum ‘ Misty’ (X=SD)V

WK H/mLY

Irrieats 2) DW,/¢g DWy/g DW,/g DW,/g R
rrigation amount
AR W5 I R A ¢ Brightwell” V. ashei “ Brightwell”
50%WC 11. 79+0. 26¢ 27.74x1.45¢ 17. 08+0. 28d 56.61+1.8lc 0.26+0.01a
75%WC 15.84+1. 02b 39.27+0. 49b 28.71+1.92¢ 83.82+2.82b 0.23+0.0lab
100%WC(CK) 18. 74+0. 32b 62.03+5. 19a 38.33+0. 15b 119. 10+5. 00a 0.19+0.0lc¢
125%WC 22.57+1.63a 63.85+1.74a 43.29+0. 45a 129. 71+2. 56a 0.21+0. 0lbe
P 7 R A S R AR ¢ Misty” V. corymbosum ¢ Misty’
50%WC 10.24+1.98a 31.83+1.47c¢ 16. 84+2. 31c 58.90+£2.27¢ 0.21+0. 04a
75%WC 15.91+0. 78a 56. 88+1. 60b 36.33+2.72b 109. 11+2.57b 0.17+£0.01a
100%WC( CK) 15.79+1. 88a 59. 16+2. 08b 41.89+1. 12ab 116. 85+3. 55b 0. 16+0. 02a
125%WC 16. 89+2. 83a 71.73+3.95a 47.21x1.77a 135. 83+5. 16a 0. 14+0. 03a

DDW, : BMAR T Dry weight of root per plant; DWy: BFkZET fidit Dry weight of stem per plant; DW, ; Bk Fi#t Dry weight of leaf per
plant; DW, . PR ST B Total dry weight per plant; R HR5E I Root/shoot ratio. [@)51 FAS[A) /NG B : 26 7R [6]— 38 FRAE [a] 5 Rl iR A 5] Ak 2 i)

25 B E(P<0. 05) Different lowercases in the same column indicate the significant difference of the same index among different treatments of the

same cultivar ( P<0.05).
DWC: ¥tk H#E/KHE Daily water consumption per plant.
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Fig. 1 Diurnal changes in water consumption per plant of seedlings of Vaccinium ashei ‘ Brightwell’ (A) and
V. corymbosum ‘Misty’ (B) in July, August and September under different irrigation amount conditions
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Fig. 2 Changes in monthly water consumption per plant of seedlings of Vaccinium ashei ‘ Brightwell’ (A) and
V. corymbosum ‘Misty’ (B) under different irrigation amount conditions

2.3 2ANEERESMHERKARKES AR
A= SEMEENE RS
2.3.1 REHAREKELABEGREASN  LIAFH
TR AE T S IR B4 2R 2 5 B¢ Brightwell” FIRE 77 15
DAE IS G R < Misty” 405 1 14 SRR A FE /K o Dy R A28 o
(y) JIBIR R A28 5 () #EAT RUE 307 25 R W3R 3,
MR 3 ATLLE M. AR EKSEZET, o
“ Brightwell” Fl1“ Misty * ) i 1) Spbk H FE7K 52 5 H 2R
PR B (P<0.05) ik B 3% (P<0.01) [ IE A K56
R, BEAORE 2 WA RN G A SRR FE K

5 E Ul [ U 5 R ) A S R B TR K e AR e T R
ARG R A (R ) W BEHE K 4 w3 1m0/, 156 B B 1
HOK oy SR pHR R, 2 AW SR A R Sk A
K5 H YR A R B R R

AR FR 1] 05 7 R 4 k2 4 X B R0 R W] AL
FEAATRIE K B 4510 F , bl ¢ Misty ” 485 B9 S0k A #E
K5 H EE A A S 5 T 5 R ¢ Brightwell | /i &
X H B AR A A UM LB T 5
2.3.2 #HARKZTE AHEAAATIREG )25
A DIRTRIE K S5 T SR R A ¢ Brightwell”
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x3 AEEKESFGFTRREREZH Brightwell’ MEFHHMAE
RRMF Misty’ HEWEKAFRKE (y) FAHE(x)WEA
s

Table 3 Regression analysis on monthly water consumption per plant
(y) of seedlings of Vaccinium ashei ‘ Brightwell’ and V. corymbosum
‘Misty ° with monthly mean temperature (x) under different
irrigation amount conditions")

R4 AEEKAEEFETRRIER R Brightwell’ F15 5 5 A1
RRMT Misty’ IEWRRAFEKE(y) EAHESHEINEE (x)
BIEY3 540

Table 4 Regression analysis on monthly water consumption per plant
(y) of seedlings of Vaccinium ashei ‘ Brightwell’ and V. corymbosum
‘Misty’ with monthly mean air relative humidity (x) under different
irrigation amount conditions")

WK E/mLY [ml = Jy e MK/ mL? [ml = Jy e
Irrigation amount?’ Regression equation Irrigation amount?’ Regression equation
SR 15 J SR 5L B ¢ Brightwell” V. ashei ¢ Brightwell” R 5 J R S B ¢ Brightwell” V. ashei ¢ Brightwell”
50%WC ¥=0.610x-12. 610 0. 6763 50%WC y==0.311x+27. 427 0. 5593
75%WC y=0.855x-17. 555 0. 523 3% 75%WC y=-0.556x+47.377 0. 7023
100%WC( CK) y=1.312x-27. 409 0. 446+ 100%WC( CK) y=-0.981x+81. 570 0. 7933
125%WC y=1.280x-25. 742 0. 384 125%WC y=-1.049x+87. 377 0. 8183
M R AR R A Misty” V. corymbosum ¢ Misty’ 7 R AR R A Misty” V. corymbosum ¢ Misty’
50%WC ¥=0.480x-9. 944 0. 8463 50%WC y=-0.185x+17. 170 0. 398
75%WC ¥=0.732x-15.396 0. 7823 75%WC y=-0. 341x+30. 289 0. 539
100%WC( CK) ¥=0.932x-19. 909 0. 731 %% 100%WC( CK) y=-0.481x+41. 673 0. 619
125%WC y=1.170x-24. 766 0. 6323 125%WC y=-0.711x+60. 439 0. 7424

D s, P<0.01; * . P<0.05.
DWC, Btk HFEK R Daily water consumption per plant.

A J5 e DA A T < Miisty ™ &)1 B A9 LR FEK i
HRAR R (y) B2 SRR EE N A 28 i («) 3547
[ 738 2R WA 4

Hi % 4 ol WL K [ B K & 45 T, A A
* Brightwell” F1“ Misty ” &JJ ¢ 1) Bk F FE7K £ 5 1 155
AURBRIR R 1 52 W 2 it 2 3 OO E &R 2
TR RN A v R BARR T FEOK B T 2 A SR R
8 [ U5 75 R A AR L X BN R® Y4 BEIE /K 14 g i
SR, UEWIRE K o 5 O B 7, 2 4 WHROR Al
Iy ) B AR K i 5 H 38 28 SO I BE O A S A
JEHIR

AR L3R IR 5 e 0 R AR A X B R (AT L
TEAARIPE K B 25 PF T R Misty ” 401 i A B8R H A
K5 My A AW I BE B AR OGP 55 T b
“ Brightwell” , Fif X 5 125 SO BE AR A ) BB

D s, P<0.01; * . P<0.05.
DWC, Btk HFEK R Daily water consumption per plant.

W TFIEH.
24 AEEKENERRIHERSETRE. R
FEKEMAK S F A E NN

AN TRV 7K B %o e FIR 2% 2R it b ¢ Brrightweell” T g
07 T M S S b ¢ Miisty ” 417 0 BARR v 186 TR i
SFEZK S AR A R FHRCR 2 L3 5,

H 5 T L. BV K a4 R, 2 A R AR AP 4
BT LR T T MR FE K ORI R, AR
AL FRLH [A] A 3 2% 555 Bl ¢ Brightwell” 4115 197K
3 I FH B3R B VEE K B 2 1 WS A 08 B, T B ¢ Miisty
LT R 7K 43 R FH 255023 D0 B R K i B v 2 T R — R
IR FaA, I AE 75% WC 5040 Nk B0 AE, X 5 Ff
‘ Brightwell” 1l 5 , 477K 54 125%WC I, SFEK =
FIK 43 FHRCR I 5 X B (10090 WC) |, Bk 1
Jo U 48 R TR R ST K AR 75% W C T 509% W C

x5 TREEKEITRIRIERE M Brightwell’ TE A5 A IER RS Misty” £ B B RKEETRE(NIDW) (SFKE (TWC) fik 457 A

2% (WUE) B9800 (X+SD)

Table 5 Effects of different irrigation amounts on net increment of dry weight per plant (NIDW) , total water consumption (TWC) and water
use efficiency (WUE) of seedlings of Vaccinium ashei * Brightwell’ and V. corymbosum ‘ Misty’ (X+SD) ")

-5 NIDW/ g

WK R/ mL?
AL/ m NIDW of every cultivar

KRR TWC kg
TWC of every cultivar

KR WUE/g - kg™
WUE of every cultivar

Irrigation

amount” Brightwell Misty Brightwell Misty Brightwell Misty
509%WC 53.78+1.81c 51.60+2. 27¢ 19. 680. 07d 16. 35+0. 43d 2.730.08a 3.16+0. 18¢
75%WC 80. 992, 82 101. 802. 57h 28. 020. 19¢ 22. 85:0. 20¢ 2.89+0. 08a 4.46+0. 13a
100%WC(CK)  116.27+5.00a 109. 54+3. 55b 41.01+1. 58 27.50+1. 23b 2. 85+0. 26a 3.99+0. 09
125%WC 126. 87+2. 56a 128. 52+5. 16a 44.12+0. 57a 35.16:0. 74a 2.88+0. 04a 3. 65+0. 08

D &3] oA ] E"]d“ﬁ?%i‘%ﬂ?%%ﬂa%( P<0.05) Different lowercases in the same column indicate the significant difference (P<0.05).

DWC: Bk HAE/KE Daily water consumption per plant.
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3.1 AEEKEXEERERKNZIG
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HH I AT, (EL R B K 43 1] FHASCRATI AR

ZE LR R R RE AR AN SR G T
HiAZ 3]+ 5K 4RGSR 28 SRR EE R 2
HeEm ,TEAH [RIEK AT, Brightwell’ HIFE
K TR Misty ™, K 2 FIUHZCR ST E & .
SMAEE ,100% WC F) T 5 Brightwell” A= K, H AT
FREG/K AT FRCR B, 1T 75% WC A Misty ” 4
KIOA R It ] i 4 S A R K o R RRCR . 36
AR, 76 [ e 7 DX i ¢ Brightwell ” 1€ Misty ”
38 B /K43 3 10090 WC Fl 75%WC.,

5% 3k
(1] B0 WA, B2 EHORS 2B [ M]. duat: SEAR A AR
i, 2001,

(2] JA dm, B2, U WAL FRE AR ISR R R AT ].
YGRS HETEMR, 2001, 10(2) : 52-55.

[3] HAMAN D Z, SMAJSTRLA A G, PRITCHARD R T, et al.
Response of young blueberry plants to irrigation in Florida [ J].
HortScience, 1997, 32. 1194-1196.

[4] HUNT J F, HONEYCUTT C W,

Evapotranspiration rates and crop coefficients for lowbush blueberry

STARR G, et al.

( Vaccinium angustifolium ) [ J]. International Journal of Fruit
Science, 2008, 8. 282-298.

[5] BRYLA D R. Crop evapotranspiration and irrigation scheduling in
blueberry [M] // GEROSA G. Evapotranspiration; From
Measurements to Agricultural and Environmental ~Applications.
Rijeka: InTech, 2011; 167-186.

[6] KEEN B, SLAVICH P. Comparison of irrigation scheduling
strategies for achieving water use efficiency in highbush blueberry
[J]. New Zealand Journal of Crop and Horticultural Science, 2012,
40 3-20.

[7] LOBOSTE, RETAMALES J B, ORTEGA-FARIAS S, et al. Pre-

harvest regulated deficit irrigation management effects on post-harvest

quality and condition of V. corymbosum fruits cv. Brigitta [ J ].

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Scientia Horticulturae, 2016, 207 152-159.
XUIRFS . =ASUERE D 0 2 FA AR ERF ST D). I, WAk
MR EMOL 5 A AR F B, 2012.
Tk, W, FEMEE A TR KA FERT R R AR KR
BRHERREI )], IR S IREEAAR, 2015, 24(1) ; 54-60.
Fakt, WH I, FMIE, 4 KA RO S TE K At
JE IR B A K M AR ARG T] . A 9IRS I
%, 2015, 24(3) ; 77-84.

gkl TRAEE, A B, S oKX AR b R A
FEARA KGR RO B S B RsE [ )], R Al K2
MR HRBIAR) , 2015, 41(5) ; 503-507.

LIS, K fk, TTERIE, S B 5 FORAAEY AR AR
IR BOK R RRCR I AR )] AR, 2012, 32(12) .
3873-3882.

Zegll ) PR, YRR, S AEYIK R AR 5T ot
[J]. MolkBHERFSE, 2003, 16(3) : 366-371.

WV, 5, B, . KK R R R 0
A UEELT]. REVEL, 2009, 29(4) : 648-655.

MBI, )M, SR KRR 5 R D A
ARG ERK W], YA, 2002, 26(1) : 69-76.
W e, AR, S, % AR LK 4 4K RER
RIFAE R FNZE I FEK B2 Mg [ ], bR MOl B 2 24 4l
2015, 35(10) ;: 54-61.

EIEE, BE BT, PRI S KRR SR 9 i R K
HAMARIEM N [ 1], XM, 2010, 30(16):

4460-4466.
B, 2T ORI A X SECH E R A K R A

R[], Wbk, 2014, 23(4) : 213-219.
PIVIE . HERE K 7 M T % T2 AR AR ) R K ML R B R
AKAHRIEHFFE [ D] A T2 A K24 KR 2 AR T 2
B, 2010.
5K I A [ O A X B AR A BORE AR R A B B TR
[D]. PRI SRR A IR B, 2012.
R, WA, I, LT RV AR A R KoK A
M2 LT]. VEIERIYEAR, 2002, 22(2) : 296-302.
WHIAR B AR, 2595 ER, SRR, TR X 3 AR R R
FEAR HARAE ISR [ J]. VAL AR ARB B R 227 4l ( B AR B
W) , 2006, 34(9) . 157-162.
BSORC, W B, EEER, AE AR R E AT 4D
FEARFESE R K 20 R AR [J]. AR5 4R, 2014, 34(6):
1401-1410.
W, &, R 3 Fh AR BT A KA K o F X
EHORS AR R[], ALY R, 2007, 27(2)
297-302.

(REHE: KER)





