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Effects of soil water content on leaf physiology and fruit quality of blueberry
SONG Zejun, LI Peipei, YUAN Lanfang, GUO Xiaolan, WANG Delu”

(College of Forestry,Guizhou University , Guiyang 550025, China)

Abstract: [ Objective] The effects of soil water content on the leaf physiology and fruit quality of blueberries were
studied. [ Method] In this study, a 5-year-old Vaccinium ashei plant was used to analyze the effects of different soil water
content on the plant physiology and fruit quality of blueberries using a manual control test. [ Result] The results showed
that the contents of malondialdehyde (MDA) , proline and soluble sugar in blueberry leaves initially decreased and then
increased with an increase in soil water content, while the activity of the superoxide dismutase (SOD) showed an “M” -
type trend, and the chlorophyll content initially increased and then decreased. The single fruit weight of blueberry fruits
showed an “S”-type change trend, the contents of anthocyanin and vitamin C (VC) in fruits increased initially and then
decreased, and the content of soluble solids (SSC) decreased initially and then increased. The leaf physiology and fruit
quality of blueberries were significantly affected when the soil relative water content was lower than 35%—-40% or higher
than 95%. The MDA, proline and soluble sugar contents in the leaves significantly increased; however, the chlorophyll
and SOD contents decreased, and the chlorophyll content decreased significantly. The accumulation of anthocyanins and

VC in fruits decreased significantly, whereas SSC increased. The weight of the blueberry fruits increased with soil water
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content. When the soil water content reached 65%—-70% , the weight of the blueberry fruits did not increase significantly.

Based on the membership function method, a soil moisture content of 65% —70% was considered suitable for the

blueberry growth. Among the four blueberry varieties,

the difference between the normal growth gradient of

‘ Gardenblue’ and ‘Baldwin’ in T3 treatment (65% —70% ) and strong stress conditions of T1 (35%—-40%) and TS5
(95%—-100% ) was greater than that of ‘ Brightwell” and ‘S13’.‘ Gardenblue’ and ‘Baldwin’ had slightly lower stress

resistance to soil water, while  Brightwell” and ‘S13’ had slightly better stress resistance. In the fruit growing stage,

the increasing soil water content was beneficial to improve the quality of ‘ Gardenblue’ and ° Brightwell’ fruits. A

comprehensive analysis showed that plants of all varieties were in the optimum water environment in T3 treatment.

[ Conclusion] Both too high and too low soil water content could affect the physiological and biochemical characteristics

of blueberry leaves and fruit quality. Considering the requirements of the high yield and fruit quality, the optimal soil

water content was 65%-70%.

Keywords : blueberry ;soil water content; physiological index; fruit quality ; Guizhou
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Table 1 Blueberry soil with different water contents %

RS LM E kR L HEsX E K
treatment  soil relative water content  soil absolute water content
T1 35~40 13.62~15.56
T2 50~55 19.45~21.40
T3 65~70 25.29~27.23
T4 80~ 85 31.12~33.07
TS 95~100 36.96~38.90
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Fig.1 Effects of soil water contents on MDA, Pro and soluble sugar content in blueberry leaves
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Fig.2 Effects of soil water contents on SOD activity and chlorophyll contents in blueberry leaves
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Fig.3 Effects of soil moisture contents on VC and anthocyanin contents in blueberry fruits
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Table 2 Effects of different soil water contents on fruit weights (K (v3 :g
FFl cultivar T1 T2 T3 T4 TS
‘W # ¢ Gardenblue’ 1.07+0.05 ¢ 1.29+0.08 b 1.43+0.09 a 1.45+0.08 a 1.46+0.10 a
A2’ ¢ Brightwell” 1.52+0.12 ¢ 1.76+£0.09 b 1.91+0.10 a 1.93+0.11 a 1.95+0.17 a
/RPN Baldwin” 1.95£0.12 ¢ 2.17£0.13 b 2.32£0.10 a 2.34x0.12 a 2.35£0.16 a
‘S13’ 2.03+0.11 ¢ 2.26+0.14 b 2.40+0.13 a 2.41£0.12 a 2.43+0.13 a

B FEATAR RN FAR: R R A B R ZE 0.05 K225 B3 Different lowercase letters in the same line in the table indicate significant

differences between treatments at the level of 0.05. F[A], The same below.
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SErp Yy SSC o AR, T A RO [R] A AR S
i SSC BRI K ES T3 4B T1 AbFEAH I, 4

AR S AR S SSC A BRI T 21.18% |
8.97% 18.40% M1 12.75% , T5 % T3 Ab B4 5138 i
T 16.60% .7.58% .8.82% . 12.36% , & W T S % 5
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Table 3 Effects of soil water contents on SSC in blueberry fruits %
i cultivar T1 T2 T3 T4 TS
‘W #%’ ¢ Gardenblue’ 13.60+0.52 a 12.00+0.62 be 10.72+0.53 d 11.50+£0.55 ¢ 12.50+0.84 b
A= ¢ Brightwell? 14.50+0.54 a 13.80+0.46 be 13.20+0.54 b 13.50+0.65 b 14.20+0.51 a
‘BRI’ ¢ Baldwin’ 12.50+0.62 a 10.90+0.59 b 10.20+0.61 be 10.30+0.52 be 11.10+0.65 b
‘S13° 10.20+0.71 a 9.50+0.59 be 8.90+0.45 ¢ 9.40+0.49 be 10.00+0.69 a

2.3 ARGMESHEIBERMRE AREEXYE
S

P A [ i o 0 2 190 24 L A R SR S JoR R 0%
P (3R 4) WAL, AR &E S AP Y SOD & M S
MDA KI5l b i 4 3 i S A 56, MDA
SHSETFRTEAERDETHCCR, SRR

BAERERNEMRKR, HAHSREEEH
RPRAFAE R ERIEMA KR, SRELAFR G R
SRR IEA O OC R G Al R i A
FOMRR, MR B S H R i
RRFRTNKE, PRBES VC &R T
HIIEMRKR,

x4 EELEESRIBEEREXSN

Table 4 The correlation analysis of blueberry physiology and fruit quality indicators
Ir G
o e HRER
s 4 ¢ PR EH R weight of
. SOD MDA leaf Pro vC antho- .
index chlorophyll K single
’ soluble cyanin .
fruit
sugar
MDA -0.478 " 1
-4 % chlorophyll 0.425 -0.285 1
nf H BTV PERE leaf soluble sugar ~ —0-545 ’ 0.202 -0.781"" 1
Pro -0.157 0.415 -0.259 0.363 1
Ve -0.059 0.326 0.408 -0.28 -0.378 1
167 & anthocyanin 0.419 -0.503 " 0.762**  -0.477*  -0.154 0.088 1
FOLTT R weight of single fruit -0.181 0.524" 0.521" -0.348 -0.18 0.8327" 0.186 1
SSC 0.195 -0.237 0.024 0.033 0.349 -0.327 0.129 -0.421

T .P<0.05; # *.P<0.01, RPFEIRER PR AIMYA B 5, T A, The indices in the table are content except for the single fruit

weight. The same below.
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Table 5 The comprehensive evaluation of physiology and fruit quality of blueberry leaves under different treatments

. i o R HE
A pure] RS 3 iR it = R HHER . : R
. SOD MDA . weight of VC  memborship
cultivar  treatment chlorophyll  leaf soluble pro anthocyanin . . . rank
single fruit function
sugar
mean
Tl 0.51 0.28 0.17 0.00 0.00 0.16 0.00 0.00 0.14 5
Rl T2 0.25 0.68 0.55 0.78 0.38 1.00 0.56 0.23 0.55 3
¢ Bn'g?ltm:ll’ T3 0.36 1.00 1.00 1.00 1.00 0.63 0.90 0.74 0.83 1
T4 0.00 0.47 0.31 0.87 0.71 0.39 0.95 1.00 0.59 2
TS5 1.00 0.00 0.00 0.47 0.47 0.00 1.00 0.21 0.39 4
T1 0.63 0.11 0.22 0.00 0.00 0.00 0.00 0.00 0.12 5
T2 0.28 0.59 0.75 0.32 0.46 1.00 0.56 0.08 0.51 3
0 ﬁ ’
¢ Gardenblue’ T3 0.41 1.00 1.00 1.00 1.00 0.66 0.93 0.59 0.86 1
T4 0.00 0.50 0.50 0.72 0.68 0.33 0.97 1.00 0.59 2
T5 1.00 0.00 0.00 0.04 0.47 0.08 1.00 0.41 0.37 4
T1 0.27 0.41 0.05 0.00 0.00 0.02 0.00 0.00 0.09 5
s T2 0.16 0.75 0.54 0.31 0.39 1.00 0.54 0.28 0.50 2
¢ ELURBER
¢ Baldwin’ T3 0.23 1.00 1.00 1.00 1.00 0.55 0.93 1.00 0.84 1
T4 0.00 0.70 0.34 0.20 0.68 0.34 0.97 0.57 0.48 3
T5 1.00 0.00 0.00 0.04 0.41 0.00 1.00 0.33 0.35 4
T1 0.84 0.42 0.20 0.19 0.00 0.20 0.00 0.00 0.23 5
T2 0.56 0.55 0.66 0.49 0.37 1.00 0.60 0.26 0.56 2
‘813 T3 0.68 1.00 1.00 1.00 1.00 0.68 0.93 1.00 0.91 1
T4 0.00 0.52 0.62 0.23 0.59 0.40 0.95 0.61 0.49 3
TS 1.00 0.00 0.00 0.00 0.38 0.00 1.00 0.36 0.34 4
3 W g AL 3 R A FEANTR] B 3K oy 2
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HRE Aot B84, (S ) 200 58 2 49 52 B B R 4 L P
JRK R AMB IR 25 R 2 ST % kL RS AR
( Rhododendron simsii) [FAIF 5% LA K ol MR VT « 14 22 7K
T4 1) SRS ( Vaccinium spp. ) FIAIF 5T 45 S 1
T 50K, MDA 75 3800 ; ABFor 45 51 5 g
A —E0,4 AT MDA & 578 T3 Ab By 34 2 2%
KT T1 A0 TS AbBE, DR L3 rpok ok Bl 25
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T B A BER AR ER I bt | & R 40 e 1 s

AR A S Y AR P B T B ( Pro | TV
BEAE ) SRR = A B T B B AR B i S LU A B
et Pro mb SR —Fh AN M SR R I, R E B
BVEHTYI, AEAE Y 52 BB, A0 K o R A
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YR F 4k 22 AR AWK B 1k AR . ASAFSE
o, T TS ARBRES 5 AR Pro WV M 12 I 2
T, Uk BH 5 R A 2 3 T S UK B0 i) AR
PRE = A= K 1998 1 VR 1T W1k 2 T 200 5 35
K B8 TR AT R R G, X — S5 5 2 B0 B T
N R IE S R — 8

SOD VB A AH 4 P9 U5 16 1 4T o 391, 2 A 4 4
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FOKR PG, WA b SOD i M R e THE
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B 5 3 B S AT AR XX P A - S KR —E
i 52 i 77 , 1 55 I A 0 S B T 5 2 A — 5K

M2R R R T A E IR E AR
B R R R SRAT AL XA ( Erio-
botrya japonica) RIS 45 R M, i Z 8t 9 1
oK R EM SRR SR TR SRR A S
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B, ARSCEEE I R | BEE S KR £
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VS IR B 1T TR B i 3 A 38 0 Pro | R A B
SRS TR A 598 13 T, TR 1998 1 3
R ARG K AR LA 385 5 A ke XoF 7K 43 A W A, 38 1 M R
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