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SUMMARY

Nitrogen turnover and loss during storage of slurry and composting of solid pig manure

A high proportion of the plant nutrients present in animal feed are excreted and therefore animal
manure can be an important source of nitrogen (N) for crop production if losses of plant nutrients to
the environment during storage and processing are minimized. This study examined gaseous N
losses from stored pig slurry and composting manure as affected by protein and fibre content in
feed to the pigs and manure management. Two slurry storage treatments (with and without cover)
and three additives to solid manure composting (straw only; straw + lime; straw + superphosphate)
were examined for three common pig feed rations in Vietnam (low protein, high fibre; medium
protein, medium fibre; high protein, low fibre).

Feed ration was found to affect the N content in pig slurry or manure and thus potential N losses.
Total gaseous N losses from covered slurry storage were 0.25-0.30 of initial N content, while those
from uncovered slurry were 0.60-0.70. After 90 days of storage, 1.15-1.20 of the initial NH4-N was
found in covered slurry and 0.40-0.50 in uncovered. Total N losses during composting with
superphosphate were 0.25-0.35 of initial total N, while with lime or straw the total N losses were
0.45-0.55. With added superphosphate 1.25-1.60 of the initial NH4-N in manure was found in the
compost after 80 days, compared with only 0.11-0.22 for lime and 0.22-0.36 for straw only.
Covering stored slurry and addition of superphosphate when composting solid pig manure are thus
important methods for Vietnamese farmers to minimize N losses and produce compost with a high
content of plant-available N.

Keywords: N content, N-NH4 content, additives, feed ration.
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1. DAT VAN DE

Phan 16n lugng dam (N) c6 trong thirc
an chan nuéi, khoang 0,70-0,95, duoc thai
ra moi trudng qua phan va nudc tiéu gia sic
(Oenema va nnk, 2001). Vi vay, chat thai
chan nuéi co thé 1a ngudn dinh dudng N
quan trong d6i vdi ciy trong néu dugc quan
1y mot cach phu hop, nhung cling c6 thé 1a
ngudn gdy 6 nhidm ddi voi médi trudng.
Quan ly hi€éu qua chit thai trong chan nudi
khong chi 1a cac phuong phap luu trit va s
dung hop 1y ngudn phan, nudc tiéu gia sac
ma con 1a viée diéu chinh dinh dudng thirc
an phu hop cho gia stc, vi ham lugng dinh
dudng trong thirc dn ¢6 anh hudng 16n dén
thanh phan cac chat co trong nudc tiéu va
phan gia sic, dac biét 1la N (Sorensen &
Fernandez, 2003; Le va nnk, 2009). Phan
16n Iugng N mét trong qua trinh luwu trir chat
thai chan nuoi lIa do bay hoi hodc rira troi,
luong N mat c6 thé thay doi trong khoang
0,2-0,7 tuy thudc vao phuong phap luu trix
(Sommer, 2001).

O céc hd chin nudi nhé mién Bic Viét
Nam, thitc in cho lon thay ddi tuy thudc
vao tung ho gia dinh, c6 hd st dung thirc an
cong nghiép, c6 ho dung thirc an theo kiéu
truyén thong (dun cam véi rau, an rau
tuoi,...). Chét thai chan nudi lon tai cac hod
niy thuong 1a thu gom riéng r& giita phan
1ong va phan ran. Chat thai long thudng
duoc luu trit trong cac hd, thung,... sau do
dugc sir dung bon cho rau hodc cay an qua
trong vuon. Chat thai ran thuong dugc
v6i cac chit don khac nhau, sau d6 duoc
dem bon & ngoai dong (Vu va nnk, 2007).

Muc dich cia nghién cuu nay la xac
dinh: (1) Tac dong cua viéc st dung nép
day trong qua trinh lwu trir chat thai long
dén sy thay doi cua N trong phan; (2) Tac
dong ctia mot sd chat don khac nhau dén
ham luwong N trong phan trong qua trinh u;
va (3) Anh hudng cua thac an dén ham
lwong dinh dudng chét thai chan nudi lon.

II. VAT LIEV VA PHUONG PHAP NGHIEN CUU

1. Vat liéu nghién cru

Gom 12 con lon thit Landrace -
Yorkshire dugc nudi trong cac chudng
riéng biét. C6 03 khau phan an: Nghéo
protein gidu chat xo (LPHF), protein va
chit xo trung binh (MPMF), va giau protein
nghéo chat xo (HPLF), mdi khiu phan c6
04 con lon.

2. Phwong phap nghién ctru

Chat thai 16ng cua timg khau phan in
dugc thu riéng va lién tuc trong 10 ngay,
sau d6 duoc dé vao céc thung nhya PVC
(dung tich 75 lit) v6i 02 cong thire so sanh
o nap day (C) va khong co nip day (U),
tong cong 18 thung. Mau phan Iéng duoc
lay trude khi Iuu trir (day 0), sau luu trit 30
(day 30), 60 (day 60) va 90 ngay (day 90).
Mau phan 16ng duge phéan tich cic chi tiéu
pH, N tong s6 va NH4-N.

Chat thai ran cua ting khau phan an
cling duoc thu riéng, sau d6 duogc tron voi
cac chat don khac nhau: Vi rom (S - rom
tron voi ty 1€ 0,05 w/w); voirom va voi (L -
vO1i tron voi ty 1€ 0,02 w/w); va vai rom va
super lan (SSP - super lan tron voi ty 1€
0,05 w/w). Cac nguyén licu sau khi tron
duogc u vao cac hop xop, cac hop duoc thiét
ké sao cho khong khi c¢6 thé luu thong
duoc, tong cong 1a 27 hop. Miu phan rin
dugc lay trude khi o (day 0), sau khi 4 38
(day 38) va 80 ngay (day 80). Mau phan
dugc phan tich cac chi tiéu ham lugng chit
khd (DM), tro (ash), pH, N tong s0, NH4-N,
P tong s6 va dé tiéu, K tong sb va dé tiéu.

Céac mau phan duoc phan tich bang cac
phuong phap thong dung danh cho phan hitu
co (Vién Thd nhudng Néng hoa, 1998).
Ham luong C trong phan ran dugc tinh tir
ham luong tro theo cong thuc tinh cua
Schulte & Hopkins (1996). Luong chat hitu
co bi mét trong qué trinh 0 dugc tinh bing

37



TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM

cong thirc cua Sommer & Dahl (1999).‘86
liéu phén tich dugc xur ly thong ké bang
phan mém SAS (SAS Institute, 1988).

III. KET QUA VA THAO LUAN

1. Anh hwéng cia ché do an va nap day
den ham lwgng N trong chat thai léong

Gia tri pH trong phan 16ng trong qué
trinh luu trit bi tac dong rat 1on bai ché do
thirc an gia stic va thoi gian luu trit (Hinh
1); pH ting & tit ca cac cong thirc trong
sudt thoi gian luu trit. Vi NH3 bdc hoi phu

Slurry storage treatments

pH values

thugc lon vao pH trong phan 16ng
(Sommer, 1997), nén gia tri pH c6 tac dong
rat lon dén lugng N mat.

Ham luong N tong s6 va NHs-N trong
phén long bi tac dong bdi thitc an gia stuc &
thoi diém bat dau luu tri¥, con trong sudt thoi
gian luu trit ham luwgng N trong phan chu
yéu bj tic dong do cach thirc huu trir. Co nip
day lam giam dang ké luong N mat do bdc
hoi (Hinh 2), két qua nay ciing twong ty nhu
nghién clru cua Portejoie va nnk (2003) st
dung cac vat liéu che khac nhau co thé giam
74-100% lwong N mat do bdc hoi.

[ Day 0

7] Day 30
Day 60
I Day 90

LPHF

MPMF

HPLF

Hinh 1. Gia tri pH o cac cong thicc luu triv chat léng cé ndp ddy (C) va khong 6 ndp ddy
(U) 6 cdc thoi diém khéc nhau trong suét qua trinh luw trik; trén 03 ché dé an khac nhau
nghéo protein giau chdt xo (LPHF), protein va chdt xo trung binh (MPMF), va gidu
protein nghéo chdt xo (HPLF).

Slurry storage treatments

14

remaining from initial amount

C U C U C U
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Proportion of total N and NH4-N

LPHF

[ Total N
I NH,-N

MPMF HPLF

Hinh 2. N z‘ong 6 va NH-N con lgi sau thoi gian luu trit so vdi lic ban ddau & cong thire co
ndp ddy (C) va khéng cé nap day (U); trén 03 ché dg an khac nhau nghéo protein giau chat
xo (LPHF), protein va chat xo trung binh (MPMF), va giau protein nghéo chdt xo (HPLF)
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2. Anh hwéng ctia ché do an va cac chéat
don dén ham lwong N trong phan u

Ham luong chat kho bi mat trong quéa
trinh @ 1a khéac biét giita cac ché do an, thoi
gian U va cac chat don khac nhau. Ham
lwong chat kho & cac cong thirc phan u khac
nhau sau khi 4 (80 ngay) giam 0,55-0,70 so
v6i ban dau (Hinh 3).

Gia tri pH trong phan @ chu yéu phu
thudc vao chat don va thoi gian 1, pH cao
nhat & cong thirc U v6i voi va thap nhit &
cong thirc 1 véi super lan, pH & tit ca cac
cong thic déu ting trong qua trinh U
(Hinh 4).

Ham luong N tong s6 va NH4-N trong
phan @ déu bi tac dong boi ché d6 an, chat
don va thoi gian u. Trudc khi 4, anh hudng
ctia ché do an kha rd nét, N téng sb trong
phan cao nhit & cong thic ¢6 ché do an
giau protein. Tuy nhién trong qua trinh u
anh hudng cua cac chat don lai rd nét hon,
N tong sd cao nhit & cong thic tron véi
super lan (Hinh 5), luong N cao & cong
thic trén véi super lan li€n quan chat ché

[0
0.8
-6
04 S

0.2 4

Proportion of DM remaining in
compost from initial amount

55P 5

t6i pH thip trong phan 0, két qua nay ciing
twong tu nhu két qua nghién ctu cia
DeLaune va nnk (2004). NHs-N con lai
trong qua trinh U rat khac biét giita cac cong
thire ¢6 chat don khac nhau va giira cac thoi
diém 1ay mau. NHs-N cao nhat vao ngay 38
sau khi 1, lugng NH4-N trong phan cao gip
hai 1an so véi ban dau, 1y do 1a NH3 bdc hoi
it va qua trinh khoang héa N trong phan u
dién ra manh. T ngay 38 dén ngay 80,
luong NH4-N trong phan U giam & tit ca
cac cong thuce, tuy nhién co su khac biét rat
& gitta cac chat don khac nhau. Luong
NH4-N trong phan 1 véi rom sau 80 ngay
con khoang 0,22-0,36 so véi ban dau; 0 véi
voO1i chi con 0,11-0,22; tuy nhién G véi super
lan luwong NH4-N trong phan sau 80 ngay
lai tang 1,25-1,60 lan so v6i ban dau (Hinh
5). Luong NH4-N trong phan u véi super
lan tang cao hon hin so vdi cac cong thirc i
voi rom hodc u véi voi 1a do kha nang
khoéng hoa N trong phan u dudi tdc dong
cta gia tri pH thap hon, diéu nay ciing da
dugc thong béo trong nghién ciru gan day
cua Fangueiro va nnk (2009).

1 Day 38
Composting treatments I Day 50
L SSP 5 L 55P

A

LPHF

MPMF

HPLF

Hinh 3. Ham lwong chdt khé con lai so véi truée khi 1 tai thoi diém 38 va 80 ngay sau i
clia cdc cong thirc voi cdc ché do dn khdac nhau (LPHF nghéo protein, giau chat xo;
MPMF protein va chat xo trung binh; HPLF giau protein, nghéo chdt xo) va chat don
khac nhau (S = tron voi rom; L = tron voi rom va voi; SSP = trén voi rom va super lan).
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[ JDayo

[774 Day 38

Composting treatments I Day 80
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Hinh 4. Gia tri pH trong phan u ¢ cac thoi diém lay mau khac nhau cua cac cong thirc voi
cdc ché do an khdc nhau (LPHF ngheo protein, giau chat xo; MPMF protein va chat xo
trung binh; HPLF gidu protein, nghéo chdt xo) va chat don khdc nhau (S = trén véi rom;
L = tron voi rom va voi; SSP = tron voi rom va super ldn).

Bang 1. Ham lugng dinh duong trong phdn rdn truGe va sau khi v voi cac ché dp an khac
nhau (L = nghéo protein, giau chdt xo; M = protein va chat xo trung binh; H = gidu
protein, nghéo chat xo) va chat don khac nhau (S = tron voi rom; L = tron voi rom va voi;
SSP = tron voi rom va super ldn).

Thoi | Céng Chat khd To | C [Nténgsé on | NHeN | Ptng s6 | K téng sé
diém | thic | kgmépu | % gkg chat khé g/kg chat khé
| s [ 3202) [31520) | 214(23) [456 (13) [ 217 (0.4) [21.1(0.9)] 33 (04) [ 102 (06) [ 129 (08)
T(;‘:;%;‘ LL | 33(02) | 320(0.6) | 226 (1) | 449(7) | 206 (0.7) | 21.8(05)| 25(0.1) | 92(03) | 116 (02)
L-SSP | 35(0.3) | 334 (1.6) | 255(14) | 432(8) | 201 (0.8) |215(0.4)| 32 (02) | 19.7 (1.1) | 119 (0.4)
M-S | 32(02) |306(0.3) | 177(5) | 477(3) | 260 (0.2) | 18.3(0.2)| 42 (0.1) [ 11.1(0.1) | 156 (02)
ML | 33(03) | 31.3(14) | 220(4) | 452(2) | 237 (0.4) |19.0 (0.4)] 38 (0.9) | 114 (0.3) | 16.8 (1.3)
M-SSP | 35 (0.2) | 33.0 (1.1) | 252(9) | 434(5) | 236 (1.2) |18.4 (1.0)| 42(02) | 269 (1.5) | 140 (0.4)
HS | 31(01) | 306(02) | 146(8) | 495(5) | 207 (0.8) | 16.7 (0.3)] 46 (0.1) | 122(0.1) | 14.7 (0.4)
HL | 34(01) | 315(1.2) | 194(8) | 467 (5) | 28.0(0.6) |16.7(0.5)| 59 (0.8) | 12.0 (0.4) | 14.7 (0.6)
H-SSP | 32(0.1) | 323(09) | 216(3) | 455(2) | 27.9(0.8) | 16.3 (0.5)] 5.1 (0.1) | 23.1(0.7) | 145 (0.5)
LSDoss| 03 19 11 12 10 08 12 11
s [ 1901) [ 314 (14) [ 287 (1) [ 413(6) | 178 (1.5) [23.4(1.8)] 13 (04) | 17.0(0.9) | 183 (09)
(;?“8‘(‘)) LL | 22(01) | 333(10) | 336(4) | 385(2) | 174 (0.9) | 222 (1.2)| 0.8(01) | 153 (02) | 15.7 (0.8)
L-SSP | 24 (01) | 31.9(14) | 351(5) | 376 (3) | 222(0.1) [169(0.2)] 7.4 (0.4) | 29.8 (1.0) | 13.4 (0.5)
M-S | 18(0.1) | 30.1(35) | 295(7) | 409 (4) | 239 (1.2) | 17.2(0.8)| 16 (0.1) | 216 (1.4) | 216 (0.7)
ML | 20(02) | 342 (23) | 347(4) | 379(2) | 222(1.3) [17.1(0.9)] 0.9 0.1) | 19.4 (0.6) | 19.7 (0.4)
M-SSP | 22(0.1) | 316 (2.8) | 369 (5) | 366 (3) | 26.3 (0.8) | 13.9(0.3)| 94 (04) | 37.1(1.3) | 17.6(1.0)
HS | 16(01) | 304 (44) | 283(3) | 416(2) | 200 (2.1) | 14.4 (1.1)] 32(08) | 255 (05) | 236 (1.0)
HL | 1.8(01) | 30.3(3.1) | 358(29) |372 (17)] 23.1(0.9) [162(1.2)] 12 (0.3) | 22.9(0.3) | 219 (0.9)
H-SSP | 20(0.1) | 356 (16) | 366 (22) | 368 (13)] 297 (0.6) | 12.4 (0.7) ] 10.0 (0.5) | 38.0(1.2) | 19.0 (0.6)
LSDoss | 0.2 23 13 20 17 07 16 14
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Composting treatments

Proportion of N total

remaining from initial amount

054

Proportion of NH-N

remaining from initial amount
=
|

00 =
LPHF

MPMF

[ ] Day3s
[ ] Day 80

L SSP 5 L SSP

HPLF

Hinh 5. N téng s6 va NHy-N trong phan U tai thoi diém 38 va 80 ngay so vdi trude khi i
ctia cac cong thirc voi cac ché dp an khac nhau (LPHF nghéo protein, gzau chat X0y
MPMF protein va chat xo trung binh; HPLF glau protem nghéo chat xo) va chdt don

khac nhau (S = tron voi rom; L =

Két qua phan tich cac mau phan trudc va
sau khi u (Bang 1) cho thiy ham luong tro, C,
P va K trong phén u chu yéu phy thudc vao
cac loai chat don. Ham luong tro va P cao
nhét trong phan u voi super lan, tiép sau la &
v6i rom va cuoi cung la voi. Nguoc lai doi
v6i ham luong C, cao nhét trong phan u voi
rom, tiép theo 1a trong phan U v&i voi va
super lan. Chi riéng ham luong K 1a ¢6 sy
khéc biét 16 do ché do thic an, ham lu’ong K
trong phan Ui cao nhit ¢ cac cong thirc ma lon
c6 ch€ do an giau protein. Ty 1€ gitra P dé tiéu
va P tong s0, cling nhu giita K dé tiéu va K
tong s6 hau nhu khong thay ddi trong sudt
qua trinh 1, dao dong trong khoang 0,78-0,86
ddi v6i P va 0,90-0,93 véi K. Ty 1é C/N trong
phén bi anh huong kha rd do ché do an, cao
nhat ¢ ché do an nghéo protein gidu chat xo;
tuy nhién trong qua trinh u anh huong cia cac
chat don lai 15 rét hon, thap nhat & cong thire
Ui tron véi super 14an (do N mét thap hon cong
thire khac).

IV. KET LUAN

1. Luu tr&r phan long can phai co nap
day, vi nap day sé€ han ché dang ké luong N

tron voi rom va voi; SSP =

tron voi rom va super ldn).

mét do bdc hoi. Sau qua trinh luu trit (90
ngay), N tong s6 so vdi ban dau & cc cong
thic cé nép day la 0,25-0,30; & cong thuc
khong c6 nip day la 0,60-0,70. NHs-N
trong cong thic co nap day la 1,15-1,20; va
cong thirc khong c6 nép ddy 1a 0,40-0,50 so
voi trudce khi luu trir.

2. Qua trinh U phan ran s& 1am mat mot
s6 dinh dudng trong phan, tuy nhién co thé
han ché bang cach u phan véi super lan, vi
super lan co tac dung lam giam pH trong
phan 0 qua d6 lam giam N mat do bdc hoi,
mat khac con thuc day qua trinh khoang
hoa tao ra N d& tiéu cho cdy trong. Tuy
nhién chat don nay chi nén st dung &
nhitng noi ma yéu ciu vé P cua cdy trong
cao hon P trong phan  dé tranh trudng
hop sit dung qua nhiéu giy 6 nhiém P
trong dat.

3. Ché d6 4n c6 anh hudng kha 1& dén
ham luwong dinh dudng trong phén, tuy
nhién anh huéng 1a khong dang ké trong
qua trinh luu trir va u phan.
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SUMMARY

Effect of the combination of microorganisms and plants to accumulative level of heavy
metals in local plant biomass planting on Chi Dao, Van Lam, Hung Yen

Experiments were carried out to accurate assessment of the effect of the combination of 04
selected microorganism strains with 05 local plant variety that have capacity to uptake heavy metal.
The results show that the injection of the mix of 04 selected strains not only increased biomass of
plant (Enydra fluctuans Lour - 27,57%; Bidens pilosa - 12,96%; Helianthus annuus - 11,11%;
Ludwigia hyssopofolia - 8,33% comparing with control) but also increased the value of Zn, Cu, Pb
accumulated in biomass of plants. Zn accumulative level in biomass were increased in all local
plants. However, Cu accumulated were only increased in Enydra fluctuans Lour, Helianthus
annuus, Ludwigia hyssopofolia (16,75%, 12,30%, 11,24% respectfully) and Pb accumulated in
Helianthus annuus, Ludwigia hyssopofolia, Bidens pilosa was 69,51%; 35,87%; 25,36%
respectfully. The results denote that should be use Helianthus annuus and Bidens pilosa. L. in high
land zones and Ludwigia hyssopofolia and Enydra fluctuans Lour) combinated with 4 strains
belong to with B. subtiis;, Saccharomyces cerevisiae; Glomus australe va Gibberela sp. that have
against to toxicity and accumulation of heavy metal in biomass of microorganism in low land zones
so that will be removed considerable amount of heavy metal from polluted soil.
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