Tap chi Nghién ciru Khoa hoc 2006:6 118-125 Truong Pai hoc Can Tho

SU DUNG PHAN HU'U CO BA BUN MiA CAI THIEN
DINH DUONG P VA PQC CHAT AL TREN DAT PHEN

) Duong Minh Vién', Vo Thi Guong®,
Nguyen Minh Béng' va Nguyen Thi Kim Phirong*

ABSTRACT

Compost of sugarcane filter cake was applied to acid sulfate soils to alleviate Al toxicity
and to improve P availability and plant yield. The efficacy of compost on acid sulfate soil
was tested based on the changes of soil Al fractions, inoragnic P (Pi) fractions and
growth of maize and sugarcane as well. Soluble Al, exchangeable Al and organically
bound Al were reduced significantly with the increase of applied compost. Most of soluble
Pi of applied compost converted to Al-Pi and Fe-Pi due to high content of active Al and
Fe in acid sulfate soils. Application of compost improved the root growth of maize and
reduced the Al uptake. The effect of compost on sugarcane yield grown on acid sulfate
soil was not significant in the first crop. However, initial results revealed that application
of compost was enable to save more chemical fertilizers from farmers’ use.

Keywords: sugarcane compost, Al toxicity, Al and Fe fractions, Pi fractions, acid
sulfate soil

Title: Application of compost from sugarcane filter cake to alleviate Al toxicity and to
improve P availability on acid sulfate soil

TOM TAT

Phdn hitu co i tiv ba bin mia dwoc bén tré lai cho dat phén vimg trong mia nguyén liéu
chinh & PBSCL nham cdi thién dgc chat Al va dinh dwéng lan. Trén ddit phén, ham lrong Al
hoat dong, Al trao déi, Al hda tan ciing nhur cdc thanh phin Al khdc nhie Al lién két véi hitu
co déu giam dang ké cing voi tang lirong bon phan b bin mia. Hau hét Pi dé tiéu trong
phan ba bun sau khi bon deu chuyen sang Al- Pi va Fe-Pi. Phdn ba bun mia cdi thién duoc
sinh treong ciia ré bdp trong trén nén dat phén nho giam doc chat Al . Két qua ban ddu cho
thdy sir dung phén ba bim mia két hop véi phian NPK c6 thé tiét kiem mot lwong déang ké phan
Vé cor cho cdy mia trén ddt phén so véi cach bon truyén thong ciia néng dan.

Tir khod: phén ba biin mia, djc chit Al, thanh phan Al, Fe, Pi, dit phén

1 MO PAU

P trong dat c6 thé chia lam hai dang: P v6 co — Pi (inorganic P) va P hitu co — Po
(organic P) (Rubaek va Sibbesen, 1995). Pi dé tiéu chu yéu dya vao nguon cung cap
tir: phan bon; phong thich Pi hap phu trén bé mat hé hap phu; mot phan Pi két tua c6
thé bi hoa tan; khoang hoa Po trong qué trinh phan huy chit hitu co va tach P ra khoi
cac hop chét hitu co nhd vao qua trinh thily phan (He va Honeycutt, 2001); hoat
dong ctia enzyme nhu phosphatase, phytase, nuclease (Guggenberger et al., 2000;
Dao, 2004). Pi c6 thé & dang hoa tan nhu PO4-Pi va hodc lién két v6i Al va Fe nhu
Al-Pi, Fe-Pi (Bertsch & Bloom, 1996). Po 1a dang P lién két trong cac hop chét hitu
co co nguén géc tir xac ba thyc vat va dong vat ¢ dang lién két véi cac hop chét hitu
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co. Trong dit Po chu yéu 1a inositol phosphate, phosphomonoester va
phosphodiester va mot phan phospholipid (Dao, 2004). Lugng Al, Fe hoat dong cao
trén dat phén 1a nhimg yéu t6 bat loi nhu 1am moi truong dat chua, gay doc Al, két
hop voi P gay két tiia lam giam P hitu dung trong dat. Bon phan P vo co ¢ dang hoa
tan vao trong dat dé tré nén khong hiru dung do két tia voi Al va Fe (lyamuremye et
al., 1996; Ghoshal, 1974, 1975). Dbi véi dat c6 ham luong Al hoat dong cao nhu dét
phén, bon phan P ciing gbp phan lam giam doc chét cua Al nho két tia v6i P. Tuy
nhién str dung phan P nhu bién phap giam doc chat Al tén nhiéu chi phi do ham
luong Al va Fe trén dat phén rat cao nén can phai bén nhiéu phan P. Nhimg noi bén
qua nhiéu phan chuong thuong xay ra hién tuong thura P trong d4t va bj rua troi theo
nudc mat vao ao, ho6 gay 6 nhidém (Dao, 2005). D¢ giam thiéu sy phong thich P hoa
tan vao ngudn nudc tir phan chuong, nguoi ta su dung bién phap tron thém hop chat
chtra Al, Fe hodc Ca vao phan dé tao phirc thong qua cac cau nodi voi phosphate bén
trong phén tir va giira cac phéan tir v6i nhau nham giam thiéu phong thich phosphate
do bi enzyme tan cong (Dao, 2005). Khi chét hitu co duoc bon vao dat s& tao phuc
v6i thanh phan Al, Fe hoat dong lién két tao phitc, nhd d6 s& giam doc chét cua Al
va Fe va tranh P bi két taa (Dao, 2004; Stevenson, 1994). Dya trén mdi quan hé gitra
chat hitu co voi cac thanh phan Al, Fe va P nhu di trinh bay trén, bon phan hitu co
vao dét phén co thé gitip giam doc chét cua Al thong qua cac mdi lién két tao phirc,
tang kha nang phong thich PO4-Pi tir cac ngudn Po. Muc tiéu cia dé tai 1a nghién
ctru thay d6i cac thanh phan ciia Pi va Al, Fe trén dat phén dudi anh hudng ciia phan
hitu co 0 hoai tir bd bun mia va xac mia. Pay 13 ngudn chét thai hiru co kha nhiéu
ctia cac vung mia nguyén li¢u trén dat phén. Viéc tai st dung ngudn chét thai b bun
mia va xac mia s€ gilp giai quyét dugc Van dé 6 nhiém moi truong 6 nhiing noi
chira chét thai nay dong thoi tra lai nguon dinh dudng cho dit va co thé giup cai
thién dugc dat phén cta nhimg ving trong mia nguyén liéu.

2 PHUONG TIEN VA PHUONG PHAP

Dét st dung trong thi nghi¢m thudc dét phén trung binh tai Trung tdm thyc nghiém
gidng mia, Long M, Hau Giang, c6 tang sulfuric xuat hién ¢ d6 sau 50 cm so véi
mat dat. Pay 1a vung trong mia nguyén liéu lau nam. Nguon phan hitu co ba bun
mia dugc U tir chét thai ba bun va xdc mia ldy tir nha may mia dudng Vi Thanh,
Hau Giang. Phan ba bun mia duogc 0 theo qui trinh da dugc nghién clru trude (tai
lidu chua dugc cong bd). Thoi gian tir khi bat ddu u dén khi dua vao st dung trong
thi nghiém la 90 ngay. Phan ba bun mia trude khi sir dung co6 phan tich thanh phan
cac nguyén t6 dinh dudng va mot sb chi tiéu nhu ho hap va muc d6 ndy mam cia
hat dé biét phan di hoai muc. D& tai gdm hai thi nghiém: (1) u dat phén voi phan
ba bin mia trong chau dé theo d&i thanh phan ciia Al, Fe va P; (2) thi nghiém dong
ruong thur nghiém anh hudng cta phén 1én nang suat mia trong trén dat phén tai
Trung tam thyc nghiém giong mia, Long My, Hau Giang. Trong thi nghiém u, dat
ldy ¢ do sau 0-20 cm & Trung tdm thuc nghiém gidng mia, sau d6 phoi kho va
nghién qua rdy 2 mm. Dat dugc 1 v6i phan ba bun mia & 4 mirc do:

1. Khéng bon phén ba bun

2. 3 tan phan b bun/ha

3. 5 tan phan ba bun/ha

4. 10 tan phan ba bun/ha
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Thi nghiém dugc l3p lai 4 1an. Pét trong mdi chau 1a 3 kg, dugc ¢ 3 tudn. Luong phan
ba bun bon cho mdi chau dua trén co s khdi lugng dat trong chau va khéi luong dat
day 0-20 cm trén mdi hecta. Dat dwoc i & 4m d6 30%. Trong thoi gian u, dat duoc
tron mot 1an mdi tuan. Phén tich thanh phan Al trao di, Al lién két v6i hiru co sau 21
ngdy U. Pt sau khi u duoc st dung dé trong bap nham danh gia sinh trudng cia ré.

Trong mot thi nghiém 1 trong chau khac, st dung dat ting mit cua Trung tam
gidng mia, Long M§, Hau Giang 0-15 cm u vé&i phan bd bun mia véi cac nghiém
thire sau dé danh gia anh huong 1én thanh phan P:

1. Khoéng bon phan ba bun

2. 5 tan phan hitu co/ha

3. Superphosphate 230 kg P2Os/ha

Thi nghiém thue hién vé6i 4 1an 1ap lai. Cach bd tri thi nghiém trong chau tuong tu
nhu thi nghiém trén. Thoi gian u la 45 ngay. Sau khi u, phan tich thay doi thanh
phan Al-Pi, Fe-Pi.

Phan tich thanh phan Al, Fe, Pi:

Al trao doi dugc trich bang KCI 1M khdng dém ti 1¢ 1:5 (Kamprath, 1970). Al sau
khi trich xac dinh bang phuong phap so mau trén quang pho ké sau khi tao mau
véi 8-Hydroxyquinoline-Butyl Acetate (Bertsch & Bloom, 1996).

Al lién két vé6i hiru co duoc trich bang CuNOs 0.5M. Do &i luc cua Cu trong tao
chelate voi chat hiru co manh hon Al nén Cu c6 thé sir dung dé trich Al lién két
hiru co (Juo & Kamprath, 1979). Sau khi trich, dung dich c6 mau xanh cta Cu nén
Al trong dung dich trich khdng thé do bing phuong phap so mau ma dugc xac dinh
trén may hap thu nguyén ti.

Fe lién két voi hitu co duge trich bang Na-pyrophosphate (pH 10) (McKeague, 1967).
Fe trong dung dich trich dugc do trén may hap thu nguyén tir véi khi dot 1a acetylen.

Thanh phan Pi hoa tan va lién két vai Al va Fe dugc trich theo trinh ty ndi tiép sau
(Chang and Jackson, 1957): PO4-Pi dugc trich bang dung dich NH4CI 1M. Pay la
thanh phan Pi hoa tan hoic lién két yéu, dé tiéu trong dat. Al-Pi duoc trich bang
0.5M NH4F (pH 8.2) d6i voi déat con lai sau khi trich bang NH4Cl. Sau khi trich
Al-Pi, dat dugc dung dé trich Fe-Pi bang dung dich 0.1M NaOH. Pi trong c4c dung
dich trich duoc do bang phuong phap so mau (Murphy & Riley, 1962).
Thi nghiém hiéu qua caa phan b ban mia d6i véi cai thién nang suat mia duoc
thuc hién ¢ Trung tdm giong mia Long My, Hau Giang cho vy mia to véi cac
nghiém thirc sau:

1. Bon nhu noéng dan (350N- 225 P,0Os -50 K20)

2. Khuyén cao: 150 N-50P,0s -100 K0

3. 150 N-50 P,05-100 K0 + 3 tan phan hitu co ba bun

4. 75 N-25 P205-50 K20 + 3 tan phan hiru co ba buin

Phan hitu co dugc tinh trén 4am d6 25%. Phan vo co duoc st dung gé)m: ure,
superphosphat, va KCI. Toan bd phan hitu co, voi va phan P bén 16t. V6i bon 1t/ha
trude khi bon P va hitu co ntra thang. 20% phan dam bon 1 thang sau khi dat hom,
30% sau 2 thang trong, 30% sau 3 thang trong. 50% kali bén 1an 1 cing phan N.
Phén con lai cia N va kali bon sau 4.5 thang trong.
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Chi tiéu theo doi:

- Ning suit mia va chi s6 Brix

— Ham luong chit hitu co, Al hoa tan, Al trao d6i, pH cta dat dau vu.

- Ghi nhan sau bénh va chi phi dau tu.

Phén tich thong ké: S6 ligu thu thap trong thi nghiém dugc phan tich ANOVA
bang phan mém Genstat. So sanh trung binh cua cac nghiém thirc dya trén gia tri
LSDo.05 va phan cap theo ky hiéu abc.

3 KET QUA VA THAO LUAN
3.1 Anh huéng clia phan ba bun mia 1én doc chit Al va thanh phan Pi trén dat phén

Phan tich thanh phan phan hitu co bd bun mia d4 u hoai cho thay phan ¢4 ham
lwgng hiru co kha cao 60%. Ham luong dinh dudng NPK kha, pH trung tinh. Bac
biét ham luong P trong phan cao hon so véi cac loai phan hiru co thong thuong
khac. Phan Ién P trong phan 1a Pi va & dang dé tiéu chiém toi 85%. Diéu tra qui
trinh san xuat mia dudong duge biét trong qué trinh san xuat dudng c6 st dung acid
phosphoric nén dan dén ham luong P cao trong ba bun mia.

Bang 1:Thanh phin ciia phin ba bun da hoai sir dung bén cho thi nghiém u dat
Chat hiru co,% acid humic, % Ntong, %  P.Os tong, % P dé tiéu, P,Os, % pH
60 3,12 3,15 7,79 6,63 7,3

Theo ddi thanh phan Al hoa tan, Al trao doi va Al lién két véi hiru co trong thi
nghiém sau khi ¢ dit voi cac mic d6 phan b bun mia khac nhau cho thiy ham
luong Al trao doi va Al lién két hiru co giam dang ké theo luong ting caa phan ba
bin mia. Luong phan bén cang ting thi mirc d6 giam cang cao (Bang 2). Két qua
trén chimg to bon phan ba ban mia khong chi lam giam doc chat Al trong dat phén
do Al trao d6i va hoa tan gay ra ma con giam Al lién két phtrc véi hitu co (Walker
et al., 1990). Ham luong Al trao doi trong dat giam sau khi bon phan ba bun mia
c6 thé do Al két taa véi Pi c6 trong phan ba bun. Piéu nay cd thé thay dya trén két
qua thay d6i thanh phan Pi duogc trinh bay dudi day (Bang 3). Ham luong Al lién
két v6i hitu co trich bang Cu?* giam theo lwong ting ctia phan ba bun mia tréi véi
mong doi & bon phan hiru co s& gop phan lam tang luong Al lién két véi cac hop
chat dé 1am giam doc chat cua Al trong dat phén. Giai thich hién tuong trén c6 thé
la do ham lugng Pi trong phan b& bun mia cao nén Al trong phitc hop véi hitu co
van c6 xu huéng bi tach ra dé két tua véi Pi.

Bang 2: Thay déi thanh phin Al dit phén ting mit

Nghiém thirc Al hoa tan, Al trao d6i, Al lién két hiru co,
meq/100g meq/100g meq/100g

Khéng bon phéan 0.067 a 9.04a 1594 a

3t/ha 0.065 a 8.59b 15.55 ab

5t/ha 0.064 a 8.27c 14.40 b

10 t/ha 0.058 b 7.78 d 14.57 ab

CV, % 6 1.8 2.0
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Do ham luong Al trao ddi trong dat giam dang ké di doi voi lugng ting cia phan
ba bun mia nén bip gieo trén dat sau khi u voi phan hitu co nay mam tot hon trén
dét u khong ¢6 phan hitu co (hinh 1). Bép la cy trong c6 bo ré nhay cam véi doc
chat Al trong dat nén doc chat Al trong dat phen bi suy giam sau khi bon phan ba
bun duoc minh ching rd théng qua sw nay mam va phat trién cua ré bap.

N
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Hinh 1: Anh hwéng ciia phan ba biun mia 1én sy nidy mam va sinh truéng cia ré bip

Thi nghiém 0 thir 2 nham nghién ctru thay doi thanh phan Pi dat phén dudi anh
huong cua phan ba bun mia va phan vo co superphosphate. Két qua phan tich dat u
khong c6 phan cho thdy ham luong Pi hoa tan trong dung dich dat phén rat thap
0,008 mgP/100g.  Trong khi d6 Al-Pi va Fe-Pi cao, twong ung la 3,03 mgP/100g
va 8,35 mgP/100g (Bang 3). Phan superphosphate bon lugng 230 P.Os kg/ha
tuong duong voi lugng bén 5 mgP/100g dat trong chau. Lugng bén 5 tin phin ba
bin véi ham lugng 1an dé tiéu P.Os trong phan 6,63% twong ung véi bon 7,2
mgP/100g dat trong chau. Bon 5 tin phan ba bun hoic superphosphate vai luong
230 kg P20s/ha déu 1am ham luong Al-Pi va Fe-Pi ting manh (Bang 3). Chénh
léch gitru lwong Pi két tua v6i Al va Fe trong nghiém thirc bon superphosphate so
v6i U khong c6 phin khoang 4,68 mgP/100g cho thidy hau hét lan cua
superphosphate bon vao déu tiia vai Al va Fe (Bang 4). Ciing twong ty phan 16n Pi
cd trong phan b bun mia sau khi bon ciing két tia hau hét véi Al va Fe (Bang 4).
Két qua nay cho thay Pi trong phan vd co hay hitu co déu bi ¢6 dinh nhanh boi Al
va Fe hoat dong trén dat phén. Két qua nay mot phan ly giai duoc nguyén nhan
ham leong Al trao d6i va Al lién két voi hitu co giam dang ké cing véi tang luong
bén phan ba bun mia trong thi nghiém dau. Tuy thi nghiém khéng danh gia anh
huong cua phan ba bun va superphosphate 18n thay doi thanh phan Po trong dat
phen nhung tong luong gia tang Pi lién két véi Al va Fe sau khi bon phan ba ban
thap hon tong lugng P c6 trong phan. Nhu vay Po trong phan ba bun sau khi vao
dat khong bi chuyen sang Al-Pi va Fe-Pi va van c6 tiém nang cung cap Pi hoa tan
cho dat sau khi chat hiru co bi khoang hoa hoic bi tdc dong cua cac enzymes trong
dat nhu phophastase, phytase (Dao, 2005). Mic dau phan 16n 1an dé tiéu c6 trong
phan b bun va superphosphate sau khi bon déu lién két véi Al va Fe nhung &
nhirg nghiém thtrc ¢6 bon phan ba bun hoic superphosphate déu cho thiy ham

122



Tap chi Nghién ciru Khoa hoc 2006:6 118-125 Truong Dai hoc Can Tho

luong Pi d,é tiéu trong dat ting 1én dang ké so voi khong bon, gilp cai thién Pi dé
tiéu trén dat phen (Bang 4).

Bang 3: Thanh phén 1an duwéi tic dung ciia phan bi bun mia

Nghiém thtrc Lan thanh phan
Pihoatan, Al-Pi, Fe-Pi,
mgP/100g mgP/100g mgP/100g

Khong bon 0,008 b 3,03c 8,35¢

5 t/ha 0,093 a 6,67 a 11,01 a

Superphosphate- 230 kg P2Os/ha 0,088 a 561b 10,45 b

CV, % 16.2 4.7 2.5

Bang 4: Thay déi thanh phan Pi trong cac nghiém thirc ¢6 bon phan so v6i nghiém thirc
khdng bdn phén

Nghiém thtrc Thay d6i 1an thanh phan so véi ddi chimg
Pi hoa tan, Al-Pi, Fe-Pi, Tong Al-Pi
mgP/100g mgP/100g mgP/100g va Fe-Pi,

mgP/100g

Khoéng bon 0 0 0 0

5 t/ha phan ba bun + 0,085 + 3,64 + 2,66 +6,30

Superphosphate- 230 kg P2Os/ha + 0,080 +2,58 +2,10 + 4,68

Theo ddi sinh trudng ré& bap va hap thu Al trong ré sau 21 ngay trong trén dat o 45
ngay cho thiy bon phan ba bun mia hoic superphosphate gidp ting sinh khéi ré va
giam Al hap thu vao ré dang ké (Bang 5 va hinh 2). Két qua nay c6 thé xem nhu la
chi thi cua viéc cai thién doc chat Al va dinh dudng P nhd phan ba bun mia nhu da
thao luan trén.

Bang 5: Sinh khéi ré bip va hap thu Al

Nghiém thirc Sinh khoi 1é, g/cay Ham luong Al trong ré, %
Khoéng bon 1,67 b 0,33 a

5 t/ha phan ba bun 2,02 a 0,22 b

Superphosphate- 230 kg P.Os/ha 2,13 a 0,19b

CV, % 9,7 7,8

Hinh 5: Sinh trwéng ciia bap 20 ngay sau khi trong trén dét 4 véi phan ba bun
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3.2 Anh huéng ciia phan ba bun 1én sinh trweéng mia trong trén dit phén

Khao sat khu vuc bb tri thi nghiém cho thiy dit co ham luong hitu co cao khoang
10%. Dat co6 d6 chua cao, pH khoang 4,1 va acid tong gan 21,1 meq/100g. Ham
lugng Al trao doi cao 9,0 meq/100g.

Két qua diéu tra vé k¥ thuat canh tic mia & khu vyc mia nguyén liéu Long M.
Hau Giang cho thdy néng dan st dung lwong phan v co kha cao cho ciy mia
khoang 350 N — 225 P,0s — 50 K2O (Nguyén Bao V¢ et al., 2002). Lugng phan
bon trén vuot xa luong phan bén khuyén céo cho ving nay 150 N — 50 P,0s — 100
K20 (D6 Thi Thanh Ren et al., 1998).

Véi két qua anh hudng phan bd bun mia trén cai thién doc chat Al va dinh dudng P
trong thi nghiém u trinh bay trén, viéc sir dung phan bad bun bon cho mia véi hy
vong phan nao s& cai thién it nhat vé mat doc chat Al, dinh dudng P nhim nang
cao nang suat mia va giam chi phi ciia néng dan viing mia nguyén li¢u do st dung
nhiéu phan vé co, dic biét 1a phan P.

So sanh ning suit mia cta c4c nghiém thirc cho thiy bon phan vo co theo khuyén
cédo két hop voi 3 tin phan b bun cho ning sudt mia to cao hon so véi nghiém
thirc bon theo noéng dan va chi bon NPK theo khuyén cdo (Bang 6) mic du khong
khac biét théng ké. Po Brix cia mia ¢ cac nghiém thac khong khac biét, dat
khoang 19,8. C4c chi tiéu khac cua dat nhu Al trao d6i, pH hau nhu khong duoc
cai thién sau mot vu thi nghiém. Nguy@n nhan c6 thé 1a mot vu mia con qué sém
dé thay duoc anh huong cia phan bd bun mia trong diéu kién dong ruong. Thoi
gian trong mot vu mia khoang 11 thang, kéo dai qua mua khd, nén c6 thé bi anh
huong cua Al tir ting phén theo mao dan lén tang mat. Mac dd bon phan ba bun
két hop vai bon NPK theo khuyén co chua cai thién dang ké nang suat mia vu dau
nhung c6 xu huéng cao hon nghiém thac bon theo ndng dan, do d6 c6 thé tiét kiém
duoc luong phan bon NPK dang ké: 200 kg N, 175 kg P2Os va sir dung duoc
ngudn chat thai bd bun mia dang gay 6 nhiém.

Bang 6: Anh hwéng phan b bun 1én ning suit mia

Nghiém thtrc Ning suat, t/ha
Bén theo ndng dan: 350-225-50 80,6 a

Khuyén céo: 150-50-100 76,8 a
150-50-100+ 3 tin phan ba bun/ha 86,8 a
75-25-50+ 3 tin phan bi bun/ha 73,3a

CV% 10

L.SDo.0s 15,6

4 KET LUAN

Qua két qua nghién ciru thay do6i thanh phan Al, Pi trén dat phén va sinh truong
cua bap sau khi u dat véi phan ba bun mia cling nhu két qua vu dau thi nghiém anh
huong phan ba bun 1én sinh trudng cua mia vung dat phén cé thé rat ra mot so ket
luan sau:
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- St dyung phan ba bun mia u hoai tir chat thai b4 bin va xac mia caa nha may
duong c6 thé giam duge doc chat Al trén dat phén va cai thién duoc dinh
dudng P va sinh truéng cay trong.

— BO6n phan ba bun mia & mtc 3 t/ha trén dat phén két hop véi bon NPK theo
khuyén cdo 150-50-100 gidp tiét kiém duoc 200 kg N va 175 kg P20s so véi
lwong phan bon cua ndng dan, gop phan dang ké giam chi phi san xuat.

— Tan dung ngudn chét thai hiru co bd bun va xac mia 1am phan hitu co gilp cai
tao dat va giam duoc van dé 6 nhiém.
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