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ARG % pH MR TE 4.4 ~ 5.0 Z 0] R G SR IE, 48R E K0T 135 pH ARG R REURME S S U | {IK
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Quantitative Characterization of Blueberry Sensitivity to Soil pH

DONG Li'?, SHI Xuezheng'*", YANG Shufang®, SUN Weixia'*, WANG Meiyan'*, XU Shengxiang'*

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 Zhejiang Lanmei Technology Co., Ltd., Shaoxing, Zhejiang 312000, China; 3 University of Chinese Academy
of Sciences, Beijing 100049, China)

Abstract: Soil pH is one of the significant factors affecting the normal growth of blueberry. It is very important to quantify the
change of soil pH in order to maintain the healthy growth of blueberry and improve its economic efficiency. In this study, 87
literatures were systematically collected from home and aboard, including 12 kinds of blueberry varieties. Meta-analysis was used
to quantitatively simulate the effect of soil pH change on the growth of different blueberry varieties by using the data set extracted
from the literatures. The results showed as follows: according to the impact of soil pH on blueberry growth, it is concluded that
the optimal pH is 4.4-5.0. The absolute value of curve slope (|k]) was used to define blueberry sensitivity to soil pH change and
blueberries was divided into three types, namely high, low and slow sensitive types, and the suitable soil pH were 4.2-5.6 for the
high sensitivity type, 3.5-5.5 for the low sensitivity type, and 3.2-5.7 for the slow sensitivity type. Based on the quantitative
effect of soil pH change on blueberry plant height, soil pH suitability was divided into four grades (optimum, appropriate,
obstructive and improper). Thus, blueberry growers could adjust soil pH according to the divided pH ranges for blueberry growth,
and relax or shrink soil pH requirement according to its sensitivity.

Key words: Blueberry; Soil pH; Sensitivity; Soil suitability grades
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AR R IR L R A AR, o A 8 pH & BV R
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21 TEREENESKRESEMN

I FH SR T - 398 pH X i R e 52 I ) B30 A4
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& pH(FE 1), MG x Ay (A R eid 14 pH 3

1 1IEpH WiEEHK

B R AR AR S, ELAS [ R 8] s 1 4% pH A BT
Z9, FEXEN 4.4~5.0, Hrp, ESERERI,
Heil pH 4.4, LR R, fdd pH 5.0, HAlb & FR
NFWHEZE 221y, iy, (A5 3R i pH
5355 pH 3.5, 6.5 MEErh i AEbk im0 25 Ml AN
FPEREY o' (EAAAE I B 22 5(1.5 ~ 29.8 cm), LA
TERIERNY ) EHROK, N 29.8 cm, EEWEEN
Hic/h, 1.5 em; ANFESFIERD ', HEPTE
7.7 ~ 474 cm, HHAERvEFMA TE A E A AR A
K, 51N 474, 36.5 cm; HIF—FhFEREAY ')
My EHFFEAEE S

EEEHEELXAER

Table |  Fitting quantitative relationship of effect of soil pH on blueberry plant height

W A Y R? k| TR A5 (x, ») V' v
XX y=—1.795x*+15.9x+20.089 3.6 (4.4, 55.3) 1.5 7.7
Al y=—10.044x>+100.94x-171.03 20.1 (5.0, 82.6) 233 21.8
Xz y=—3.8955x>+36.651x-2.969 7.8 (4.7, 83.2) 5.6 12.6
@ x) y=—4.93x*+47.316x-39.545 9.9 (4.8, 74.0) 8.3 14.3

HEiE y=—4.7167x*+45.148x-23.502 0.95 9.4 (4.8, 84.5) 7.8 13.9
B y=—6.1318x>+60.288x-55.754 0.94 12.3 (4.9, 92.4) 123 15.4
W5 y=—7.9382x>+73.027x-72.158 0.96 15.9 (4.6, 95.8) 9.6 28.7
#HE y=—4.3194x>+38.645x+16.255 8.6 (4.5,102.7) 4.1 17.7
Bk y=—8.7646x>+84.679x—83.514 17.5 (4.8, 121.1) 15.5 24.4
HR 5 y=-10.925x>+96.53x—84.089 21.9 (4.4,129.1) 9.2 47.4
Rl y=—14.691x>+144.7x-247.72 29.4 (4.9, 108.6) 29.8 36.5
Jlig= y=—11.106x>+106.71x-144.09 0.94 222 (4.8,112.2) 18.9 31.9

TE: R FoR AR B REREXME; y'1 .y /3 FROR Bol 13 pH THRE{H S pH 3.5, 6.5 TR EMAME.

T TR UL AR R 4 4 pH AR AL X AR S 5
Wi, ASCRHEIE R MR A BLA R E 1),
o, 3 pH AR AL AN[R] S 2R 5 A5 5 15 e 22 5
TN A E ST IR > B g AP i AR RS, 16
FH o A T R 0T 8 8 A b SRR R T A i
i R o AN R AE FOE pH FRBE T AR R E A
IYATE 55.3 ~ 129.1 em, UiMAfE 14 pH FREE T,
AN it AR DR e R S 25 R
22 TEREENESHENZME

8 pH X A =5 A KR R A SRS 2
58 G, MRS ARSI, BUUTTE 8 AN RN R
fiE+-458 pH A fb X} B BRI ZE A2 . 36 2 il G R
K Z Y x E Ay (650 3R 18 pH R iE A b =518,
K R A A TS H R 7R iE pH IR5E T 1) B b
ZE(H . AR hRR I RS Y B 1 48 pH MG 25 5%, B2
BEPTE 4.6 ~ 5.0, SR WA = i 2 1Y Bl pHL Y
FIAHIL . 3 2 thiy y Ay (B3 3R i pH ik
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EFT 04~14,0.5~2.1cm, HARSFERR 1,
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P 2 Fom 35 pH AR AL AS [R] i 28 5 5 Hh 25 A5
M 2557, 49 pH AL AS [ i 2R B A b 2E A 5 i e
PREREUN, BRI = > p E A G IR > 5
PN, DAL i A B S 398 pH AR L AU, e
AR IR A, B N iE s [ 2 thilfiss
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HIZZR S ') (B I T A S AR i
2.3 TEBREETAXEEEEN
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Fig.1 Effect of soil pH on blueberry plant height
F2 TIEpH WEEBHEXWHMEELXER
Table 2 Fitting quantitative relationship of effect of soil pH on blueberry stem
WA AP AR R? | T (x, ») Y 2
e y=—0.4062x*+3.8065x—2.5698 0.90 0.8 (4.7, 6.4) 0.6 13
db b y=—0.2359x%*+2.3546x-0.5436 0.99 -0.5 (5.0,5.3) 0.5 0.5
2 y=-0.3621x>+3.3213x+1.4838 0.85 -0.7 (4.6,9.1) 0.4 1.3
s y=—0.5764x*+5.3056x-3.0715 0.88 -12 (4.6,9.1) 0.7 2.1
s y=-0.5288x*+4.8086x—2.0812 0.93 ~1.1 (4.6,8.9) 0.6 2.0
B y=—0.665x"+6.6151x—7.247 0.83 -1.3 (5.0,9.2) 1.4 1.5
R y=—0.5725x*+5.5671x-5.0525 0.96 -12 (4.9, 8.5) 1.1 1.5
il y=—-0.5327x*+5.2715x—4.9873 0.90 ~1.1 4.9,8.1) 1.1 1.3

TE: R s iR MO R RERAEXHE 1 v SRR Bl 15 pH T HiZE(H Y pH 3.5, 6.5 FHiZE{HM 2.

r = Mz - .
95[ (a) —o S T @ .- X%
9.0 b ~ — - T‘{{ ‘ gl
k= ER —a— il
_ 85F e AT
= 80t P
Gl ) -,C\‘ Y 6l L -
B 75F 0 g X ®
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Fig. 2 Effect of soil pH on blueberry stem
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Table 3  Fitting quantitative relationship of effect of soil pH on blueberry canopy width

WA AL AR /NN R? |&| T0 5 (x, ) Wi Vs
JERLa y=-3.8531x>+36.194x+0.4512 0.83 7.7 (4.7, 85.5) 5.5 12.5
E i y=—26.191x*+248.13x—484.94 0.94 52.4 (4.7, 102.8) 40.1 81.4

o y=—7.7664x>+72.203x-75.441 0.93 15.5 (4.6, 92.5) 10.2 26.6
Bk y=—5.086x>+50.17x-20.688 0.88 10.2 (4.9, 103.0) 10.4 12.5
B3 y=—7.5347x*+67.797x-36.097 0.96 15.1 (4.5,116.4) 7.5 30.2
(ERl y=—12.744x*+129.26x—231.84 1.00 25.5 (5.1, 95.9) 31.5 26.0

TE: R s iR MDE R RERAEXHE 1 v SRR Bl 15 pH TR IE(E S pH 3.5, 6.5 FiEiifEmM 2.

WREEEIE(E . 2R 3 ™y F YL (HS RN s pH 3
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{E/INF v 8, Ui pH KT Heid pH B9 3T 15 %5
SRR KT pH /N T il pH HIEPREE 5200

P 3 27 3 pH AZ X AN [R] ft ol 8 e ik ) 2
MRS, AR AL AR SRR B dE pH BT AE pH
4.5 ~ 5.1, S AR 0 E 1Y B pH S AR
MR 2 A F W, SR VU FIR ve A1) iR e IR A2 1
PR TR AL AN Bk, 3 pH AR A 55 L
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Fig.3 Effect of soil pH on blueberry canopy width
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T AE A IR B AR (Y B A RAEI ST 85

AR IGARI T 224, fRIFRII22(v), BT v=()"1+ %) /2
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AL EILRE . ARE . SEARVE | A TOR], R 1
P 3 A0 T A AR T 2 2 HL 41 pHE BV D,
WEREPIAE P R VTR I 28 W A AR I R
RBURAL R AR AR 5 . W% . B0k U, IR
U AR AL XA W B AR IR 22 5 R SR R TS R AL G 15
FLEn B B, XA R AR
AU S 1K . X T SRR A3 E Y R A K
32 EELTEpHEEHMNENRIET

AT -4 pH AR A UK, B4 pH it s
s RO AR A KR B RRAEAE IR SR e 5 1€ pH A8
PS5 AR B 388 SR T W AR WA A, AT R
AR R B R AE A R, BHAS B AR AR A 2E
KO R R IR 8 (pH<5.0)— 7 ] £ 184 Jin 4 438 v 4 Al
A4 R T R, 5 80 AR iR 4R
MXTAR R AERFEEH, ENESERAR, £2
FET-UT S —Ori, IR i E AR AR,
LXK A3 A WL AR T BRARR, 5 27K 0 e 2R A R
W KFET-""), Haynes Fil Swift?Offf 5y 20, 134 pH
o, B B ITE S ETE A, AR B AN A2
fif, BSavmaE, EmEEg ek es"™, +
Hemg et — LT R R IR IR 4 T R AR A Y
AR RRAL, SEEHYIR TR TR WE =, 51k
R S e Ak e S A e, S AR KR R

ANTR] St A A A 1 pHL Y RIS AT AN R,
BN, 3 pH FRI%, #Ritke . M=k ©
R S A KA pR I B Y, o, bR R A A
AR L E R E LA RIRIR , AR 8 Rk e th 428
TEREFAAE A PE b i - B RR A 18 B PE R 40 A 4
NG, BEGE  GEH . AR, A Bl i pH
WaE, WA A KRS I s 3E B N IS Rk 04
EREAREN 3% 3% 5% B9 HIEEE, B A IEw
HERER, HA R P RET S ; A%
RERR B WA AR 3% ~ 10% 5% 5% ~ 15% HYFR
B, SR T EEAEREE, HATss2; Al
TR R PR KT 10% 5% 15% 114
WEE, P R RN KR R8T, NRE AR
FA AL TR RS o /N [R) W 785 ot o ) - 398 T i 1 A
PEAEAE I 0 22 5, WO B4 IR G0 — b o BT DL+ 39858

HAIEEH, HRIMRESE R 4.

F4 TEBEESEMHSRIREGKEEIKE, %)
Table 4 Grade standard of soil pH suitability for blueberries

R AR pH & F M4 1
il IEEH A1 Rid
o U AR 0 <3 3~10 =10
i8se=e] 0 <3 3~10 =10
IRGEHRY 0 <5 5~15 =15

AN b i A X 1 48 pH AR TR A BBUBRE AN [H],
RS AKX RG2S e fusal s &
(AseRl . SEAEVE . Ak . 6B P s -4 pH B2
EPTE 48 ~5.0, IEHE T pH EHI i fE 4.2 ~5.5,
VT PR 5 i AR ZE O 250 e i 5 3 B A A P ik
URARAE LTS P R AR L {IK
TURRA SRR G55 . AR sE . Bk L LAY s 4% pH
EPTE 4.4~ 48, IEH I pH JEHIETE35~5.6,
Ul LS AT AR 2T A . IR RS AR (R
W WFE. R EEN pHEHUEN 3.2~5.7,
FEHA T 1€ pH AR A RUERE /DN, X - SRR U 34
B BUREAR, X1 pH A2y B K T HA i g
Ffr, 3 5 AT BRI 15 RS E 18 pH S F AR SR
TR GEIZ , PR B R 3 204 5 A e AT R e
K AR S FECR P RNERIRRER, # pH<2.7
F1 pH>6.2 1) - A BRI AR 5 55

%5 BEETIEPHEEUSR

Table 5 Grades of soil pH suitability for different blueberry
varieties

WA AN pH & B M4
Wl IEE Hig ANl

A 44 32~57 27~32,57~62 <27, >6.2
ek 50 45~55 44~45, 55~57 <44, >57
x5 47 37~57 32~37, 57~62 <32, >6.2
ekt 48 41~55 39~4.1, 55~57 <39, >57
Wik 48 3.8~57 34~38, 57~61 <34, >6.1
FRTE 49 42~56 4.0~42, 5.6~58 <4.0, >5.8
W3 46 40~52 38~40, 52~54 <38, >54
L3 45 34~56 29~34, 56~60 <29, >6.0
Bk 48 42~55 4.0~42, 55~57 <40, >5.7
H 5 44 35~50 35~36, 5.0~52 <3.5, >52
HFEH 49 45~54 44~45, 54~55 <44, >55
il 48 43~54 41~43, 54~55 <41, >55

33 EETEREEEEXELLLE
ANEEEE SRR 5 pH 8 B X B fA 7R B 25
St X UL AT KIS G — bR R 43 A S b 1 5 o A
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VEAFAE R BRE o ASBIF S MR A1 1 25 ok vy 1 £ T 5 e A1
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Table 6 Suitable ranges of soil pH for different blueberry varieties

WA e Jekti ESN Jutt

W

Fersvd W A ok #o

fAsd Al

HpH 32~57 44~57 37~57 39~57 38~57 40~58 38~54 34~56 40~57 3.6~52 43~55 41~55

ABFFRAE RN, WA AR K s + 4% pH
AT pH 4.4 ~ 5.0, X pH AYEUREE AT LK e Rl
R ARBURAY LR A . USRI AR (LR L A
Fl L SEASVE . ARGl FGE B3 pH 2390 ToH
48 ~5.0. 42 ~5.6, UBUBAERCN . Tk, 4B
L WEYI N T 44~48, 3.5~55; RERER
EHEW., 8. BE. X)HNT 44~48 A
3.2 ~ 5.7, $5PRE -3 i A A K ) R ) B KT
PV -3 R AR A X 1398 pH AR fR Y B
JERMET M 1 pH RIS, o U i A
il - SRR RIS 8 R RS T 3 24 T - SR B
IR
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