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®x1 TEFAEBULETERERSHULTYRRARS
Table 1 Dry matter in different organs of Lycopersivon esculentum Mill under different degrees of soil acidification
M Root 2% Stem I Leaf Mg Total

Tnment Gy S0 TR R (LI R R
AV Ratio  Reduction AV Ratio  Reduction AV Ratio  Reduction AV Reduction

pH 4 0.51£0.06c 7.0 56.4 5.28£0.28a 72.1 16.1 1.534+0.13a  20.9 9.5 7.32£0.32b 20.0

pH 5 0.454+0.05¢ 6.2 61.5 5.34£0.60a 73.6 15.1 1.4740.06a  20.2 13.0  7.2640.64b 20.7

pH 6 0.7340.08b 9.8 37.6 5.28£0.16a  70.7 16.1 1.46+0.11a 19.5 13.6  7.47+0.02b 18.4

pH 7 1.17£0.05a  12.8 - 6.2940.34a  68.7 — 1.694+0.08a 18.5 - 9.154+0.28a —

TE R P 5 AS ) - B e om Ab i E) 22 5 8 3%, P <C0.05, F [Al, Note: Values followed by different letters are significant different,
P <C0.05,the same as below.

®2 TERFABRULETERSRNEEER
Table 2 Growth indexes of Lycopersivon esculentum Mill under different degrees of soil acidification
JUR: it A/ mm? TR/ % 2 /mm TR/ % PR/ cm TR/ %
Treatment Leaf area Reduction Thick stem Reduction Plant height Reduction
pH 4 270.414+18.18b 23.7 6.447+0.34a —1.9 46.8542.58a -
pH 5 307.324+3.08b 13.3 5.60+0.20a 11.4 30.90421.20b 34.0
pH 6 309.84415.06b 12.6 6.57+0.33a —4.0 36.634-4.91ab 21.8
pH 7 354.43+4.54a — 6.32+0.29a - 44,7346.13ab 4.5
£ CERRRBALLE FHAKHEE R L B W B T AR B M
TREHA.BAEE RO VR B R i (R ). DL HE pH 7 MR g u
Table 3 Soil available N,P and K content after harvesting ,ﬁ , %%i%@é’“ﬁtn E'Jﬂ pH {E—FI;% , pH 6 ‘pH 5 *ﬂ
under different degrees of soil acidification mg/kg At e A
o - T T pH 4 &b B3 i AR R WOER 5 38 RS & B0 T
B e fire R AL B N
0 0 0 75 N = VAN =| 0
Treatment Available N Available P Available K Ig% 70/ ‘120/ ‘49A ’ﬁ%&%ﬂ% H LT }JIJTIS%GE;/ N
pH4  177.01+12.19a  78.80%6.43a  269.15=11.97b  11.9% .11.0% , i 43 204k 2 40 W F %% 24.8 % Fii
pH 5 179.20+£5.85a  76.7545.48ab  318.95+10.36a 0 0 25l B A EL N 1) 0
pH 6 142.24413.08b  61.89+2.03b 329.4744.03a j]ﬂ 1'8/ ‘502% 7ﬁ§&'ﬁm E iﬁﬁj?ﬁ% 3.7%*[]15 j]ﬂ
pH7  121.10+6.67b  61.73+3.72b  234.96+3.44c  83.9%.210.5% ., H U6 HA, 1 398 W2 1k 0 H & o iR
R(n=20) —0.745" " —0.645" " —0.255

HERMRELEpH SETEMWHLR, » R EREE
(P<0.05), » x /R FAEH B3 (P<<0.01), F[F. Note:R repre-
sents the correlation coefficient between soil pH and mineral element, the
same as below. Correlation is very significant at the 0.01 level, correlation

is significant at the 0.05 level,the same is below.

P CpH 4D B R Ml 488 i b S AR L Bk O AT Rk i — 2
T JBE AR e SR 5 B B A 2
24 TEBUNEMREHRENAFTSIAERRRES
3: A )

b HERR AL X AR A A AR AR L ZEAT R A

x4 TERAABULETEMERELEFEAMETRERE
Table 4 Concentrations of soil available medium and micro-nutrient after harvesting under
different degrees of soil acidification mg/kg

pigi BBk A B RS BB
Treatment Available Fe Available Mn Available Ca Available Mg

pH 4 11.97+0.51a 65.11+2.82a 443.17413.66ab 65.34+1.70b

pH 5 8.12+0.26b 38.5642.39b 410.06+18.27b 64.72+2.14b

pH 6 5.9940.12¢ 20.2040.54¢ 433.17413.88ab 68.78+1.87ab

pH 7 7.9740.19b 20.9740.58¢ 465.8718.08a 73.46+0.62a
R(n=20) —0.401"~ —0.622" " 0.125 0.385" 7

B b LR R RS2 R A AN R (G 5.6) .

e 5 7 R o W8 57 2 LA I e T A S AT R AR 22
AR B 2 A5l AE PR A R S R AR UG i R > R R L BEE SRR R pH 6 . pH 5 il pH 4 5
ER SRR R AN A RS R R T pH 7 Ab P AR PR AR R L ZEAT R B R 0 B 22
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PR 7 i v 9l % o 5 AR B 2 e DUAR R AR T
R ZERFRGE B A pH (A RR IR AR
B EFFAM S S 1 pH R B R
PG 2, DR, R Ak 4 = T AR 35 M 0
HRZEFFE S =,

AU 5 AR R A RS BE T iR AH 2 - HE R Ak
il o T E AT R R BN B2 A SR AR R e AN

s W 3 ) AR R R A ZE AT B 0t 5 i A BE ) AR
HAZ A 51 N LRI R T R
(R/S)TE 20.1~24.7,pH 4 GRERMH 3 pH 7 LbFR T
R 18.6 %05 MR R BN 2 AP W iE#8 RAAE 1.57 ~2.74,
pH 4 % pH 7 Ab R & 60.2 % Z5FF 2 A #9 T B
RBAE1.15~1.37, HLWE pH A T+ i $2 5 .

Bl 2 22 B, PP 3 i A iR RO RR SR i R Lt
TR R 2547 >0k B > AR &R, + B8R 1L D 25 B IRl
PR A5 T A A R A AN R R B 2R A e

x5 TEAEBRLLETERENARBUE B HEE 6 TEFFABRLLETERBIHRSHLR.
Table 5 N,P and K contents in different parts of B EHESTRBREREY
Lycopersivon esculentum Mill under different Table 6 Migration coefficient of N,P,and K in different
degrees of soil acidification parts of Lycopersivon esculentum Mill under
ey b it different degrees of soil acidification
N/JY P/Y K/Y
Organ Treatment /% /% /% L e s
JLH 4ib /L £/ E
pH 4 197i004c 007i0018 054i0.01b Element Treatment R/S S/R L/S
pH 5 1.9740.05¢ 0.0840.00a 0.784+0.05a
1R Root pH6  2.1640.08b 0.0740.00a 0.73--0.03a pH 4 111.3 1.69 1.06
pH 7 2.3240.02a 0.08+0.0la 0.5840.03b pH S 109.9 1.59 1.30
N Hé 151.8 1.57 1.31
pH 4 3.33£0.06a 0.0640.00a 1.48+0.17a b : ’ ’
R
pH5  3.1440.37a 0.0640.01a 1.25--0.04ab pH 7 191.6 1.54 1.14
2% Stem pH 6 3.4040.05a 0.084+0.00a 1.1540.04b pH 4 8.8 0.86 5.00
pH7  3.5840.04a 0.0740.0la 0.9940.03b H 5 1o.4 0.75 .83
pH 4 3.5450.04c 0.3040.01b 1.7040.06a P pH 6 11.3 1.14 5.00
pH S 4.0940.05b 0.29£0.03b 1.4740.18a pH 7 13.0 0.86 5.28
- Leaf pH 6 4.464+0.0la 0.40+0.00a 1.4740.08a
pH7  4.0740.02b 0.3740.01a 1.3640.04a pH 4 20.1 2.14 1.15
pH 5 24.4 1.60 1.18
R Root 0.856" " 0.086 0.054 K "6 99 9 157 128
R(n=36) 2 Stem 0.362 0.355 —0.797" b : : :
M Leal 0.663 " * 0.701" —0.586" " pH 7 247 1.71 1.87
A B C
Bl Root EEZE Stem Em il Root Em X Stem Bl Root EHZX Stem
35 M Leaf 1.4, OO Leaf 12r O Leaf

B P accumulation

REME Naccumulation

pH4
pHALEH pH treatment

pH5 pH6 pH7

pH4
pHALEH pH treatment

pHS5

A EAE K accumulation
S o & o o

pH4 pH6 pH7
pHALF pH treatment

pH 5

pH6 pH7

2 TEARBRAULLETERENARBLE(A) BEB)H(C)FIMRE

Fig.2 Accumulation of N(A),P(B)and K(C)in different parts of Lycopersivon esculentum Mill under

different degrees of soil acidification
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W2 A T A ZEFE R AR B A R A TR L A PR 25 R

Bt 3Rk . pH 6. pH 5 Al pH 4 AbH % i
FEARAR REP AL B Bl pH (T R s/ s 257 40 FR
ZE O AE 67.59% ~72.76% . BE pH {H T FEiii 12
s AL FREI AR R A W . Bk,
i A it I 2 R R P 0 2 AR VR AR AR R T 4R e 25 A
T ER AR SR R H R E e i R AR

PR A TH i R S AR R R R T R
LR B 5 e AP R 80 o T 25 AT MR R A AR L 25 A
M4 e pH (RS 3 ORI OG, R R AL
fhe 2 PR 2 i R R 2% T 0 08 A A OIS . AR B B
g UM B B e AR R ZEAT B B MR AL
e 2% Ak 3R] A B 5 AT I R A L B i O 2

I3 WL M AN K . S HRRBESEYS L pH H2 B F B, I+
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Table 7 Contents of Ca,Mg,Fe and Mn in different parts of Lycopersivon esculentum Mill under different degrees of soil acidification

AbH Treatment Fe/(mg/kg) Mn/(mg/kg) Ca/% Mg/ %

pH 4 2 457.684+217.30b 1 151.06+54.89a 0.5040.01a 0.0440.00b

# Root pH 5 1796.344115.05¢ 1156.264+178.95a 0.51%0.03a 0.0540.00ab

00

pH 6 2 139.76+124.55bc 687.20465.67b 0.61%0.04a 0.07%£0.01a

pH 7 3 022.63+148.55a 533.204+21.59b 0.55+0.06a 0.08+0.01a

pH 4 490.09442.59ab 1220.48+12.56a 0.4840.06a 0.06+0.00a

o g, pH 5 462.3241.80b 695.07485.24b 0.344+0.06a 0.05+0.01a

== vtem pH 6 565.00414.80a 587.51+18.46b 0.36-0.05a 0.0940.00a

pH 7 331.78+14.64c 430.87+25.01c 0.4740.04a 0.10+0.02a

pH 4 675.671+45.48a 1792.30+124.69a 1.66+0.07a 0.37+0.04a

0 Leal pH 5 570.80424.89b 970.41440.66b 1.53%+0.13a 0.4240.03a

-ca pH 6 532.7947.67h 800.82427.30h 1.5940.22a 0.4040.05a

pH 7 490.30+24.33b 330.93+16.21c 1.32£0.12a 0.41%0.07a
# Root 0.453 —0.835" " 0.403 0.820 " *
R(n=236) 25 Stem —0.463 —0.939" " —0.019 0.604 "
I Leaf —0.831" " —0.940" * —0.390 0.365

# 8 KW, L4 pH 7 b3 Ry Xt B, pH 6,
pH 5H1 pH 4 PG R i LB R 1 E - R %L
(R/S)BE -3 AL R 379.2 TR 5.826~45.9% , 25 FF
x8 THEAREDRWALE T EN S
KB B EEIBRY
Table 8 Migration coefficient of Fe,Mn,Ca and Mg in
different parts of Lycopersivon esculentum Mill under

different degrees of soil acidification

JLER b 3 W/t ZE /R /25
Element Treatment R/S S/R L/S
pH 4 205.3 0.20 1.34
Fe pH 5 221.2 0.26 1.23
pH 6 357.2 0.26 0.94
pH 7 379.2 0.11 1.48
pH 4 17.7 1.06 1.47
pH 5 30.0 0.60 1.40

Mn -
pH 6 34.0 0.85 1.36
pH 7 25.4 0.81 0.77
pH 4 11.3 0.96 3.46
. pH 5 12.4 0.67 4.50
Ca pH 6 14.1 0.59 4.42
pH 7 11.8 0.85 2.81
pH 4 6.12 1.50 6.17
pH 5 7.22 1.00 8.40

Mg

pH 6 10.2 1.28 4.44
pH 7 10.9 1.25 14.10

Bl AR R BH 1.48 T 9.5% ~36.5%; -1
PR Ak 0 2 o R M £ 1 T A DR 3R B 250 TN 25 3]
MR B S Bl R AL L 85 R RIR R TR R
B(R/STE 11.3~14.1, A KR R BN ZH 19T
% RZBE 0.59~0.96, LA pH 4 Kb 3 5 5 2507 2t
FiE# R 2.81 43 & 57.3%0.60.1%0.23.1%0;5
MR AL, B0 LB R TR R R/ H
10.9 7 B AR 6.4%0.33.8%.43.9% , M 2 2| 2EFF 7
1.00~1.50, Lk pH 4 Kb i &, Z2FF 20 5 1288 &R
B 4,103 9175 8.3%.104.9%.50.5%

- B R Ab X T it AE R K LR LA L BE R R Y
&5 (8 3, IEmRA—ETE R L RRAR TR ARAR R
M m TR e L H S, B ERAERR
FER 5 it B Ml b Rt B R T RIS T AR R
A . B A SR b B Bk AR R B KA
JEPEm 7R S IR AR R, 5 E %
FEZEFT RN Fr BRUER 9 R A Xof AV Ak 4% 07 45 %
FIZE R BTG S RS L (H AR T AR R A R
RS LR T RS R B, R L
JG HOR SRR, PR EE A I RIAR R R AR R 2
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Fig.3 Accumulation of Fe(A),Mn(B),Ca(C) and Mg(D) in different parts of Lycopersivon esculentum

Mill under different degrees of soil acidification
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Effects of soil acidification on accumulation and
distribution of nutrients in cherry tomato
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Abstract

cumulation and distribution were investigated to provide a basis for soil acidification treatment, especially

The effects of soil acidification on soil nutrient availability and plants nutrient uptake,ac-

nutrient efficient utilization. Cherry tomatoes (Lycopersivon esculentum Mill) was used to conduct pot
experiment with acidic red soil (pH 5.05). The soil pH was adjusted to 4.0,5.0,6.0 and 7.0 with citric
acid-sodium hydrogen phosphate buffer and sodium carbonate-sodium bicarbonate buffer. There were 4
treatments with 5 replicates per treatment in the experiment. The results showed that measured soil pH
were 4.35,4.92,5.89,6.85,adjusted down by 0.70,0.13 and increased by 0.84 and 1.80 pH unit, respec-
tively. Soil acidification significantly reduced the leaf area and biomass of cherry tomato, especially the
root biomass,and root to shoot ratio. Soil acidification severely inhibited the accumulation of N,P,K, Mg
and Fe in roots, promoted the accumulation and distribution of Fe and Mn in stem,and Ca and Mg in
leaves. Soil acidification significantly decreased accumulation of N,P,K,Ca, Mg and Fe in roots. More
N.,K,Fe and Mn was accumulated in stems, more P,Ca and Mg was accumulated in leaves. Particularly,
Mn concentration in all parts of plants was raised significantly. It is indicated that the root is the most
severe and sensitive part of whole tomato plant inhibited by soil acidification and most nutrients are ab-
sorbed by the roots. Soil acidification blocked migration and reduced accumulation significantly.
Keywords Lycopersivon esculentum Mill; soil acidification; nutrient accumulation; nutrient distri-

bution; migration coefficient; soil treatment
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