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Effects of different tillage modes on the status of nitrogen,

phosphorus and potassium in Leizhou Peninsula
latosol from basalt

LI Jin'", DUAN Tingting'", GAO Yu', DENG Kai', LIANG Yangqiu, DENG Zhuonan’,
ZHONG Laiyuan', LIN Zhong', ZHENG Chao'
(1 College of Chemistry and Environment, Guangdong Ocean University, Zhanjiang 524088, China; 2 Faculty of Civil
and Environmental Engineering, Technion-Israel Institute of Technology, Haifa 3200003, Israel)

Abstract: [Objective] To investigate the effects of different tillage modes on soil fertility properties of
Leizhou Peninsula latosol from basalt. [Method] Taking the latosol from basalt in Leizhou Peninsula of China

as test object, the variability of soil fertility properties were studied under eight tillage modes. The relationships
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among numerous fertility variables, integrated soil fertility, and key limiting factors were evaluated by principal
component analysis (PCA). [Result] The effects of tillage modes on soil pH, organic matter, total nitrogen (N),
available N, phosphorus (P), potassiumin (K), and slowly available K contents were significant (P<0.001). The
results of PCA indicated that the differences in integrated soil fertility under eight tillage modes were significant
(P<0.000 1), which was closely related to the field management. The integrated fertility of banana, vegetable,
and paddy-paddy rotation fields were higher, in which that of banana field was the highest, followed by that of
vegetable and paddy-paddy rotation fields. The soil organic matter, total N, available N, P, K, and slowly
available K of banana field were 2.55, 2.44, 3.50, 2.30, 15.36 and 7.73 times respectively higher than those of
cassava field. The limiting factor of fertility enhancement of banana field was the low soil pH, which was 0.89
lower than cassava field. The low organic matter and available P contents were limiting factors of fertility
enhancement of banana, and paddy-paddy rotation fields, respectively. The paddy-sweet potato rotation, peanut-
paddy rotation, and peanut-soybean rotation fields showed medium integrated fertility, while that of cassava and
sweet potato fields were relatively low. The deficiencies of organic matter and N were the main limiting factors
of their low integrated soil fertility. [ Conclusion] Increasing application of organic fertilizer, reasonable
combination of organic and inorganic fertilizers, and regulation of soil pH are key factors to further improve the

integrated soil fertility of cultivation land.

Key words: latosol; tillage mode; soil fertility; fertilization management; soil nutrient; principal component

analysis
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1.3 BUESHR
BHESi 1K SAS 9.0 1 ADE-47Z2 8443847 o
2 FERE55

2.1 AEMEERH TIEAE SiefREb iR

Wik 1 frow, AR A O0 148 pHL A L
JR~ 45 B 2R T Al % R RN S R T
SR IA B A B 25 KT (P<0.001). Horp 7 5 1 1= 15
1) pH /D, 2/ T BRKFE—H Z AR AR
Mo AKFE—H R 13 pH B35 /N FIe4 K FE
oAE ARE GRS
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HHUFR S B BN 168% M 154%. #hse. 64—
IKAG e E—R SRR FE—H E A E A DL & &
FRTARZEAH b PR A M b 1 1338 422
B LU RN IR G 7K R S A A0 2 A - 438
ARG R, H A KR KRG EAE R 3 KT R
B LAY A b, F R B KT AREAH
IR AR SR KRR EE R
BORE TR S B g N 155% 1 144%; +

*1 FEMERXH TR SIERR G E 2R
Tab.1 ANOVA results and soil fertility properties under different tillage modes

T ol wi(gkg") _ _ _ \w/(rng‘kg")L _
AL £ R R SR Y VEH
IS 5.45£021ab  8.9+33c 0.498+0.211c 67.9£27.7de  37.6£22.6b  80.2£119.1b 141.0£264.4bcd
TEAE-KE  5.1240.54ab 14.5£7.6b 0.810+0.402b 69.6+37.8de 8.849.4c 96.1+72.2b  256.1+311.8ab
TEAE—IKIE  54840.69a  14.5£8.5b 0.818+0.469b  116.8+63.8bcd  32.0£27.2bc 325.5+429.9b 129.8+249.5bcd
KE 5.50£0.66a  8.0£2.9c 0.455+0.170c 55.5+27.3¢ 29.4421.5bc  87.0+43.7b  24.5+11.2d
fiEd 557+0.67a 14.0£5.7b 0.816+0.330b  162.0+48.6ab  65.9+34.1a  745.6+413.3a 194.6+213.3bc
KFE-HE  4.98+0.86bc 14.7+9.0b  0.814+0.468b 88.0+56.6cde  13.5+16.7c  253.8+271.3b  95.6+62.3bcd
KFEKHE  5.24+0.66ab  21.5+9.6a 1.159+0.518a  126.1£91.3bc 19.4£20.5bc  373.3£398.7b  68.3+85.0cd
T 4.61£0.79c  20.4+8.7a 1.111+0.466ab  194.5£103.5a  67.6+63.8a 672.2£609.8a 376.4+381.3a
F 7.558 9.561 8.208 10.158 14.608 10.185 7.366
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1) B3 3485 T2 LA — AR N B F 44 A+ R R ALK | £ 5+ R 25 (P>0.05, DMRT %)

http://xuebao.scau.edu.cn



Hom s

B, S5 AN E PR SO0 R M By 2EUA B LSRR A IR S IR DL R 65

AR A S BT R B IR: R BRSEH AKX
FE—7K R A Hh 1 e fie 0 & B O A B =7, A
FEHD D 25 KT BREE S b DLAR 1 F AR M, 35 52 H A
KRG KRG EAE 3% KT KRG —H 2 k- K
HEMARZE H, K a &2 & m N F a2 S
BERRAARZE A 3.50 £, 58 /2 K 2
2.92 fi%, KFEKFEIENEHL A Z ) 2.27 £i%;

e U B I T 22 A W A R R B, AR
Bk S 1 98 1) OO B B e e, A6 AR K SRR R
HEZ AR & R K. R A ER ST b I O
DR T HANB L, B B IKRE R AKX
FE—K A 2 2 KT BOR T e A - R G K RE-—H &
Hh, o R R 2 A AR B S R A e
R/ IIEAE-K BT 7.65 F1 7.46 £i%;

TSR U S B T A T A R AR, BRSE
Fr MO R AU B B, S KT H A A AR 2
P, b g Se & L i & B 2 S E b
fH 2 B 9.30 5 A1 8.39 15 34 5 Ak AR 1 20 B
SER LW, FEMERE S B E, BE KT R
T4 K H LA A B b+ 3, 2 & B iR
EHL 15.36 fiF o EA— K 5 RH 55 S8 b 1) T8 RO
BEE, BE KT KB KBRAZE, 755 2AK%E
HEFT 10.45 F17.94 £%,
2.2 AEIMEER TIEE NS E ST

F 185 43 A AT ASE BN 2% 48 bR K 3 o 15
LEEAR AT RBFFERT 8 ANAS AR A A5 5 1)
TIEAC R B LR A RHESEAT T E R b, g
1 ffo:

BLME 2 E Sy BT £ Tk ik F

a A - 7141« 1
AT -
LN

;\? ‘1‘ \\ N _—"pH \\\
] ~ s
= l\ e ,s’
8 \ - > ’n
S %f}/

N HUR

X:PC1 (43.64%)

62.92%, 8 MHHEAL T 7 A IR 77 AR & 1) 43
ERSS SNV N N N e S5 % aenl i1k R il <
(K 1a) FHLARE S THIE BRI R &, RETE
2ANERA (X Y) B E R K AR ZAE
HEHERSMRR, #EEK, ZEREETRS
() DT RR 2R R R 45 43 A 1A 4 A B (B 1)
O~@ix 8 MiEAER W LG A B NE, 5%
FE SRS B AR ) R S AL B AR R . f
Bl 1ATEUE H, 28 1 F R 77 Z 5T ER N 43.64%,
HFETEE LI pH KA NLR. A5 WA, 22808
FEETEEYIMK (B la), KFE-KE (@), HE
(@) MEEH (®) Hh 5 H Al 5 ASFhfE s =0 AR 7
FREGEEF T EHRER R RE . KEKRE &
FEFIER S b (1) 38 R 0 B i B A LT A&
Bl A R 2 50 LA BB pHL 7 Il # (] 1),
T A 5 N o A8 =X b 3R 500 1) A 1 7 1)
e, Kbt @ES 1 Elin LRg 5ARE (©). K
F-HE (@) fEIKFE (@), HE (®). K
5(®) MK LB S HEX S, Qe
@OFGHEIX 7 (P<0.000 1),

52 FEArTT ETTERE N 19.28%(Y Hh), Kb
TIEE PR SR ERE SRR pH 2548 2 X
ERER (K 1a), @ L EERE S @, @A
© 1 30 B X 4y, B0 0 R 2 R 1A pHL
SR Tl R 2 U A B DA R A B ML R R
KB 5 WS (P<0.000 1, & 1b), 15 =2 W [ 4H
KI5 AR o

gi BRI, FEEE 1 M 2 B b, HEMLS
GRS, DA KB AT At o b 458 B ) g 3

Y:PC2 (19.28%)

7 P<0.000 1
X:PC1 (43.64%)

a: PC1 M PC2 FEJH M Hifi, b: TR ERERFAELE PC1 A PC2 R LHIFG; O: AE, @: KFE—KFE, @: KTG—H 2, @: {EEIKFE, ©: HE,

©:feE-K5, @: F, ®: Hisk

1 TREMEE THORENIEERNERD S

Fig.1 Principal component analyses of fertility properties of latosols under different tillage modes
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Tab.2 Correlation analysis among soil variables
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