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e M B AR . b H R4, pH
420, TR A 49 mg - kg, AR 10mg - kg, H
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Jporpralifh =ik Ca (OH) Lo
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B(CK) . W05 g- kg Bk (75 MHiAE ) Al
ANTE A K (05, 1, 2fdg-ke', 4 5 fi
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X R IR RS RAE 7.6 ~ 15T mg - kg &2
AR Mk (& 3b ), il B O E P s A e it K
Feoh ot e R R 66.3%. [T 2 ¢ - kg™ A1 K
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RO R S HSE R T (ST ) 2504
L AN, ERYE IR, i AR TR pH,
SR KR A HUR S ), ARSI

AR S (mg - kg!)

RS E (mg - kg')

ARERE R (mg - kg™)

ARERE R (mg - kg)

09+

0.6+

03+

0.0

®

—— X ¢
—— it b

—a— {171 be
—=— {1/K2 be
——f{1/K3 a
0 20 40 60 80 100 120

SRAEEITE] (d)

o

30 -

%]
(=}
T

—_
(=]
T

0 20 40 60 80 100 120

SRFEE] (d)
—e— X ¢
——fifif b
—a— 1K1 b
—=— {1/K2 ¢
——{1/K3 a
—— K4 ¢

3.0

2.5

H*H“k%\\k/%//+‘ﬁ

20F

0.0

1.0

0.5

0 20 40 60 80 100 120
SRAFIE) (d)

——XH ¢ g
—— Bl a
—— K1 ¢
—— /K2 d
—— K3 b
—— K4 b

P;1§\;;4;;§

'/|7—§\§

1 L 1 L 1 L 1 L 1 L 1 L 1 s
0 20 40 60 80 100 120
RAETE (d)

B4 EFHEAESELEARR. $#. 8.

mEEMTEN



rhiE RS TR 2020 (6)

PR Y T R S R R I R R A A
Rk BRI AT AR s 8 pH i, TR AR
BEAEE St A T, e, AR 2L
PR Z M, RS RIS ERNZR, RECRL
WA e S A K B i BRI C R

Xof REAL AT R0 O SR AE 6,38 ~ 7.93 mg - kg
Z I (Bl de )o il B 05 12 g« ke AR
WA A, (WG RTE N 1 fldg - ke B,
ARG BHAMAR., BT HEPERETH 55
SER B TR T A Ak A i 7, T e
BUBRER 28 A VE R T DU A ) TV ke
b, BEEERARE D, HitL, HE ARSI
pH T A Uk B i, il A A - 38 S AR
TR A R, SR, AR IR b A K
FHE ST — E3e e, TR S AR pH T R
RS BAA DR R sl A BT AR A G, 3X
AT E

%R (0.60 ~ 0.85 mg - ke ) AH L, it AR
Bl 4R e TR RME (201 ~ 229 mg - ke ) (A
4d ), JifH 05 g - kg A KI A RGRE AR, 4
FHERFN 1 g« kg B g 2 AT A 200 . SR,
MOKE = 2¢- kg BF, A0S EH B E RS
MH2 M 4g- ke B AR 22 2 A B, i
T o S pH O B S HR)
B S5A ML A W MG, AR e
HE pH S EIEARSE L BRI T 105 pH 1
P A AR i, AR A N 5 48 pHL T
ﬁﬁﬁ?Aﬂ M7 pe A KA B 358 pH g 2

AT REA AT - HEa P A SRB RE  T AR A
ﬂ .
225 HHERESGME

- IR AT AR R Ao 2 A A Ak, X
TR R EEE X BRI R
TRBGTEPECRFFAE 120 ~ 251 NH,-N mg - kg™ - d7' K
(Kl 5a), MiFHBRAE 70 d 224y, IREEIETE I BAK
TR, (ABESS BEEFREE AT, D0 R S £ 5 DR
P, AR T X R 6 P 52 A A 8 25K it
05 g« ke AR E AR FIREEGTE, H24 4 K 4R
I 1 g - ke ISP IREEEYERONA BT R Y0 K
PRE 2 kg, DREREMEEEPT, kP4
F 4o kg, WIDKEETEVEE—2 TR A HFITRM,
FERRME 3 v FH A KA DR B P, 2 T
B8 pH (32 S e SE T R] A R Y S P i A

AR AR R, i A K,
rrid R, WREEEE YRR 2 R
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. 900 - / \
2 ; i’{ /} }\
2wl \Iﬂ \ ﬁﬂ@
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B 5 EFHEAELE T IR R B R BTSN

IR RES (e A UL B o, Hm i
BEIOA R, T TRAF SRk 0, X igAb
P A SRR BRI B PR 35 SR 1 (] 7E 898 ~ 980 Phenol
mg * kgﬁl " ZMEl (1 5b), it AR W R
WERREE G, WEF 0.5 g « ke A K AR MR I it
TPk, YA KERAT] = 1g - ke I, TRYEBERRMEHS
PRI A 5 FH B (A3 i 2 S R A KRR T
MR REHE PEROVE LIRS 7 A RIF T vh B A 4,
B T3 pH KR SR RR PR AR 1
22,6 1IEFE KEHEYES pH LR

W35 72100 1 58 pH 55750 & 1 SRS PR 21 T
A Hr, FEAC RS 1+ 58 pH JE [ (3.84 ~ 8.03)
W, IR U AR IREE R PR
PR Bt G PE 5 pH A 2 ARG, AR . A RS
AR N 5 - 58 pH oA B 25 IEAR DG, AARLEE. BRI
5 pH XAAED], B nl WL, BSR4
[) FH A PR AR 33 pHL 8 TR] A A [) 4 5 A
SO ST, WAIIEE G 75 R RO IR 1) 52 P A A< s e
Rt 3 7 b A G LA 35 pHL
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£33 LiEpH 5EXEFHESEKEEFME Pearson REL

EiEA Pearson Z 4k
TRl 2R -0.529"
AR 0.380"
AL -0.850"
AR 0.914"
ARk -0.579"
AR 0.375"
BREF -0.128
Rk 0.016
AR -0.135

JoR g -0.458"
ERTERE IR -0.872"

R FRAIEE 0.01 B E K,

2.3 (Rl BT A AR A 15 )

IR 230 d JE I R R AR AR E SR (£
4) Won, SXTHEAHE, it AT A — o R R AR
RAFLGRE, XF A g fa] — A AR I 5 R 2 i
EREMIAK, (H B AR R G A BOR R 2%
% SPAD {H. Jita FIAS IR FH A O i L B
FAREE SN ) O D G i ][5 I = e 273U Rt )
MR, B 1 g - kg A0 AL FRZE S iR B 2 = T
oAb BT b BEAN , FCAbt P A B A BRI 55 % B A
225 A A R B I, R
i 4 g - kg A7 AL R4 2K SPAD (i i (K T4}
HRAN, Hoh A KA ERAS AN K, A KR 0.5 F
1 g« kg BF, W H 482 SPAD AL A K, (HA
RS R U SPAD [HFEAS, WHEIAS] 4 ¢ - ke,
2% 25 SPAD {E ) i 2 PR A%, B Ak, 44 pH
ARG, Y E R G A R A T

%4 FRLEHHABIEMHSEEN

e AL e lEa] — SRR v R KD e U W2 SPAD (i
(mol * m™+s™") (mg- L") (mmol * m™ +s™) (pmol * m™ +s™")

it i 0.25 + 0.06ab 251.25+25.82a 2.28+0.28b 8.07 +0.45a 46.60 % 6.27a

T fisk 0.19+0.03b 265.50 = 33.23a 2.05+0.15h 6.90 +0.75h 36.85 + 7.64h
Fey/ 3| 0.22 + 0.06ab 24525 + 16.88a 2.22+0.32bh 7.72 £0.81ab 46.40 +2.63a
K2 0.32 + 0.06a 251.75 +39.95a 2.83+0.27a 8.42+0.37a 48.93 +2.38a
K3 0.24 £0.61ab 253.01 = 39.90a 2.27+0.28b 7.57 £0.77ab 43.13 + 4.90ab
K 4 0.18 +0.07b 241.02 + 26.68a 2.13+0.32b 7.97 +0.41a 38.65 +3.30b

I NEFRARZORZER B (P<0.05), T,

AR AR A (L 6) R, it R AY
IRk A KRS . BAk 150 d )5, MRl 7.5
A, WEMRT XA 143 5, 258 (273 mm) W
B B AKTXR (3.39 mm ), 7ERHE 230, 260 F1 300
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Soil pH status in litchi orchards and suitable soil pH for litchi growth in South China

QIU Quan-min, WANG Wei, WU Xue-hua, ZHOU Chang-min, BAI Cui-hua, YAO Li-xian" ( College of Natural
Resources and Environment, South China Agricultural Sciences, Guangzhou Guangdong 510640 )

Abstract: Soil acidification commonly occurs in China and soils are particularly in high acidity in South China. The present
study aims to elucidate soil pH status in litchi orchards in South China and identify the suitable soil pH for litchi growth,
providing support for soil pH amelioration in litchi orchards of China. 458 soil samples were collected in litchi orchards from
litchi main producing areas including Guangdong, Guangxi, Fujian, Hainan and Yunnan provinces. The pH values of these
soil samples were determined in solutions ( soil : water = 1 :2.5) and then evaluated. A typical latosolic red soil ( pH 4.20)
from a commercial litchi orchard in Guangdong province was used to simultaneously carry out a 120 d soil incubation and a
300 d litchi culture experiment, respectively. Six soil pH treatments were assigned by addition of 0.5 ¢ * kg™ sulfur and 0.5,
1, 2and 4 g - kg™' of lime, respectively. The soil without any amendment was included as the control. Effects of soil pH on
soil fertility, enzyme activity and growth of litchi seedling were investigated. Soil pH in 458 litchi orchards varied from 3.85
to 7.82, with the average value of 4.64. Litchi orchards, with soil pH<4.5, 4.5 ~ 5.5, 55 ~ 6.5, 6.5 ~ 7.5 and>7.5,
accounted for 45.7%, 48.0%, 5.0%, 1.1% and 0.2% of the total sampled orchards, respectively. Litchi orchards in
Guangxi province had the lowest average soil pH. During the incubation, soil pH in the control, sulfur and 0.5, 1, 2 and 4
g * kg™ lime treatments averaged as 4.64, 425, 4.68, 5.03, 6.46 and 7.58, respectively. Sulfur application increased soil
available P, Ca, Mg, Cu and Zn contents, however, reduced acid phosphatase activity ( APA ) and did not affect urease
activity (UA ) . Liming decreased soil alkali-hydrolyzable N, available K, Zn and the activities of both soil enzymes, but
enhanced soil available P, Ca and Cu. Totally, soil alkali-hydrolyzable N, available K, Mg, UA and APA significantly
and negatively correlated to soil pH within the pH range of 3.84 ~ 8.03 during the incubation, with the Pearson coefficients
of =0.529", -0.850", -0.579"", -0.458" and -0.872"", respectively. However, significantly positive correlation was
observed between soil available P, Ca, Cu and soil pH, with the Pearson coefficients of 0.380", 0.914" and 03757,
respectively. Soil available Zn, Fe and Mn were not closely related to soil pH. Liming at the rate of 1 g * kg™ considerably
promoted photosynthesis of litchi seedlings and enhanced leaf number, area and stem girth, leading to significantly increased
plant biomass increment and amplification at harvest, as compared to all the other treatments. It is preliminarily suggested
that the suitable soil pH for litchi growth was 5.03 + 0.58. Litchi growth may be significantly inhibited in soils with pH lower
than 4.64 or higher than 6.46. If 5.03 was accepted as the optimum soil pH level, soil pH in 62.0% of the total sampled
orchards might significantly suppress litchi growth, and needed to be improved by 0.68 pH unit as average. This indicates that
soil pH improvement in litchi orchards from South China is urgently needed.

Key words: litchi; soil pH; soil nutrient; soil enzyme; liming



