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Dynamic changes of nutrient contents in orchard soil after
pig manure application

ZHU Luwei, SHI Hui, WANG Wei, BAI Cuihua, LUO Donglin, ZHOU Changmin, YAO Lixian
(College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] Dynamic changes of nutrient contents in soil applied with pig manure were studied
with the aim to offer guideline for reasonable manure application in litchi production. [Method] The variations
of macro-, secondary and micro-nutrients in soils applied with different contents (w=0, 1%, 2% and 4%) of pig
manure were investigated during 360 days of incubation test. [Result] In soil deficient of available N, P, K,
Ca, Mg and medium of available Mn, Cu and Zn, after pig manure was applied at the content of 1%, the contents
of all soil nutrients immediately reached abundant levels, except that exchangeable Ca and Mg contents reached
medium levels. As the manure application rate increased, soil alkali-hydrolyzable N maintained at rich level
with shorter duration and then decreased more sharply, while soil available P, K, Ca, Mg, Fe, Mn, Cu and Zn
contents significantly increased (P<0.05). Moreover, soil nutrient (except available K and Fe) contents had
larger fluctuations, leading to lower stability of soil nutrient supply. [ Conclusion] Pig manure is a quality
nutrient source for crop and is recommended to be applied at the rate of no more than 1%, namely 15 t-hm " in
litchi production. Simultaneously, the application rates of inorganic N and K fertilizers should be reduced, and

some other inorganic fertilizers such as P, Fe, Mn, Cu and Zn should be withdrawn.
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Table 1 Physicochemical properties of soil and pig manure

A w (HHLER)/ w(EEFI) gk w (ZEF) (mgkg”)
pH (g'kg™) Total nutrient content Total nutrient content
ftem Organic matter N P K Ca Mg Fe Mn Cu Zn
1% 4.240.2 14.1£0.2 74.6£14  84.0+34  30.84£0.5 50.9+5.9
Soil
VB 6.8+0.0 552.3+1.9 385404 149103 23.2+0.6 132+0.7 5.7+#0.0  3.3£0.0 711.1+4.8 791.4£02  2954.4+35.0
Pig manure
w (A& F45) (mgkg ) w({JEZ) (mgkg")
i : Available nutrient content Antibiotic content
rem N ok BHBE  ABE
Alkali- . Ca Mg Fe Mn Cu . .
Olsen-P  Available K Doxycycline Aureomycin
hydrolyzable N
+35 44.9£1.2 1.0£0.2  23.0¢1.1 93.6+1.6 77402 26.6+1.2  12+0.1  0.8+0.1 0.9£0.2
Soil
Ve 7348.8+203.3 1983.8+£83.1 50.24£3.5 57.1£2.0 143.2+0.5 41.7+1.8  72.880.9  138.7£2.6
Pig
manure

1) A A HE AT AT

1) Some data in the table have been published in the previous study’
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Means of the 360-day culture process were used for testing significant
differences. Different lowercase letters following the treatment legends refer
to significant differences (P<0.05, Duncan’s method)
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Fig.1 Dynamic changes of macro-nutrient contents in

soils amended with different doses of pig manure
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296.7~433.4 mg-kg '. BIFIRLE AT, Jiti FHAE FE AL EE

IR, 5 it A 385 R b 3R IR S BB A 41
2500 o
Eop ——CKd
2 E2000} —=—1%c¢c

——2%b
!WA) ’

Exchangeable Ca content

— [
4 S wn
(= S (=
(=] S S

K{

w(EZHet:Ca)/(mg

150 200 250 300 350 400
Lrp/d
Sampling time

0 50 100

wn

=3

S
o7}

w(Z e EMg)/(mg-kg™)
Exchangeable Mg content

200 250 300 350 400
Lrield
Sampling time
L 360 d 55975 F2 1P (A AT 22 e 3B R4 47, RS THD B AR TRD /S
5 RERORACEL A 2 5 .35 (P<0.05, Duncan’s %)
Means of the 360-day culture process were used for testing significant

0 50 100 150

differences. Different lowercase letters following the treatment legends refer
to significant differences (P<0.05, Duncan’s method)
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Fig.2 Dynamic changes of secondary nutrient contents in
soils amended with different doses of pig manure
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differences. Different lowercase letters following the treatment legends refer
to significant differences (P<0.05, Duncan’s method)
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Fig. 3 Dynamic changes of micro-nutrient contents in soils
amended with different doses of pig manure
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