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ABSTRACT

Pineapple has been cultivated in Tan Phudc, Tién Giang for more than 6 years and
fertilizers application depends highly on local farmers' experiences. In addition, organic
fertilizers has not been often used. These reasons could probably lead to the soil degradation
resulting in the low yield and inhomogeneous products. Therefore, soil properties
assessment is important to understand possible factors leading to the low yield of pineapple
in the area. Different soil samples were taken according to different land preparation
methods: (1) raised beds were renewed and new crops were introduced; (2) raised beds
were not renewed over the last 6 years (each crop per year), and (3) raised beds which are
recently not cultivated pineapple due to the infection of many diseases in previous years
resulting in very low yield. Results showed that soil samples collected from the first group of
land preparation methods have got better chemical properties, e.g., organic matter and
CEC are significantly higher than those in second (unimproved soils) and third groups
(uncultivated soils). Hence, soil in these beds need to be newly prepared and replanted to
improve soil nutrients content. In addition, results of this study showed that the P in the
complex compounds with Fe- was dominant compared to Al- and Ca-P compounds, in all
three groups of soils. It is necessary to apply organic fertilizer and lime, and phosphate-
fertilizers to increase concentration of available phosphorus and to reduce iron and
aluminum toxicity.

TOM TAT

Qua khdo sdt thiee 16 san xudt cho thy hau hét khém & Tan Phude, Tién Giang dieoe nong
dén trong va khai thic ¢6 thoi gian tiv 6 ndm tré 1én, sik dung phdn bén cho cay khom chii
Yéu dira vao kinh nghiém, trong sudt qud trinh canh tdc khéng sir dung phan bon hitu co.
By ¢6 thé la nhimg nguyén nhan lam chat heong ddt bat dau suy giam, anh hiong dén
néng sudt khom, chat heong trdi khéng dong déu. Pdnh gid chat hrong dit nham tim hiéu
nguyén nhan gdy that thu ning sudt khom la can thiét. Tién hanh thu thdp mau dat ciia 3
kiéu liép canh téc khém khdc nhau gom (1) liép khém d@a dwoc cdi tao va trong méi; (2) liép
khom chua dwoc cdi tao (trong 1 vy lww vy trén 6 nam) va (3) liép khém khong canh tac
(trudc khi bo trong cdc liép ndy da xudt hién nhleu sau bénh, ning sudt rat thap) Két qua
phan tich cho thay liép khém da cdi tao va trong lai khém méi c6 ham heong chdt hitu co,
khd néng trao doi cation trong dit cao hon, khdc biét co y nghia thong ké & micc 5%
(p<0,001) so voi cdc liép canh tic chira diroe cdi tao va liép khom khéng canh tic. Céc liép
khém trong heu vu can cdi tgo lai dat va trong méi dé ting cuong ham leong chdt dinh
duwdng trong dat. Keét qua phan tich thanh phan lan trong dat canh tic khém nhan thdy ham
liwong P-Fe la chit yéu, ké dén la P-Al va P-Ca thap nhat. Trong canh téc khém can thiét siv
dung phdn hitu co' va véi, sir dung mét s6 cdc logi phdn lan cé chita Ca nham gia ting
luong lan hitu dung cho dat, han ché cac doc chat Al, Fe.

Trich dan: Tat Anh Thu va Nguyén Van Thich, 2017. Panh gia dic tinh hoa hoc dit cua ba kiéu liép canh
tac khom (Ananas comosus L.) trong ving dé bao tai xa Tan Lap 1, huyén Tan Phudc, tinh Tién
Giang. Tap chi Khoa hoc Truong Pai hoc Can Tho. 49b: 53-63.
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1 MO DPAU

Khéom (dwa) (4Ananas comosus L.) la mot
trong nhitng loai ciy an trai quan trong trén thé
gidi, rat duge ngudi tidu ding trong va ngoai nudce
va chudong vi c6 gid tri dinh dudng cao nhu:
vitamin C  (15,91mg/100g), vitamin Bl
(0,1mg/100g), vitamin B6 (0,09mg/100g), mangan
(1,71mg/ 100g), trai khom c6 thé an twoi hay ché
bién (Morton, 1987 va Mateljan, 2007), ding thi 3
sau chudi va cay c6 mui, véi tong san lugng trén
thé giéi vao nam 2011 dat khoang 21.865.383 tan
(FAOSTAT and Cirad, 2014). Cay khom 1a loai
cay duoc trong thich nghi tbt trén cac loai dat acid,
dat c6 ham luong nhém trao db6i va mangan
cao 1a yéu td chinh gi6i han san luong cay
trong (Von Uexkiill va Mutert, 1995; Malézieux
va Bartholomew, 2003). Theo Sanford va
Bartholomew (2000) ban chat ty nhién cia cdy
khom 14 chdng chiu tot v6i do phi nhidu thip va
mirc 6 nhom dé tidu cao trong dat. Nhiéu nghién
clru cling cho théy ban than ré cay khom c6 thé tiét
ra mot s6 chat nhu citrate, acid hiru co, tao phirc
hop (chelation) véi APP* trong ving ré gitp cdy
khong bi ngd doc nhom. Vi vay, cay khom da dugc
tinh Tién Giang x4c dinh 1a cdy an trai chu luc dé
phat trién kinh té & ving dat phén Tan Phudc va da
dugc dang ky chi dan dia ly. Huyén Téan Phudc,
tinh Tién Giang 1a huyén c6 dién tich trong khom
tap trung 16n nhét ving Pong bang séng Ciru Long
véi dién tich khoang 14.800 ha (Phong Nong
nghiép va Phat trién nong thon huyén Tan Phudc,
tinh Tién Giang, 2013). Dé tao dau ra cho nong dan
trong khom Tién Giang da xay dung nha may ché
bién rau qua hién dai (cong ty Rau qua Tién Giang)
day 1a dau mdi tiéu thu khém cho toan tinh va dau
tu xay dung 134 6 dé bao cho vung khém nguyén
liu nhdm ngan 1, thdo ung, xa phén. Thyc té san
xuit khém cta huyén Tan Phudce cho thdy hau hét
cac nha vuon canh tac khom theo théi quen va tap
quan dac két 1au doi d bo qua nhiéu khau rit quan
trong trong k¥ thudt canh tdc khom nhu chua chu y
dén viéc boén phan hiru co, chu yéu tap trung vao
phan dam chua can ddi gitra N, P, K dac biét chua
cht y dén vai tro cua chat hitu co, dat liép trong
qua nhiéu nim khong cai tao lai liép méi, trong
mot 1an luu vu thu hoach dén hon 6 nim (chu ky
canh tac dai), hdu qud trdi khom ngady cang nho,
chét lugng khoém suy giam, ning suit trung binh
kha thip chi dat 10 - 15 tAn/ha (Nguyén Trinh Nhét
Hing, 2008). Viéc suy giam ham luong chét hiru
co, giam kha ning cung cdp dinh dudng tir dét, r&
nhét 13 lwong P hiru dung, dam hitu dung c6 thé 1a
mot trong nhing nguyén nhan lam chat luong dét
bat dau suy giam dan dén nang suat khom thap,
chat lugng trai khong dong déu. Dé tai dugc thuc
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hién nham so sanh va danh gia dac tinh hoa hoc dét
ctia ba kiéu liép canh tic khom nhim c6 co s&
khuyén cdo néng dan quan tim dén van dé cai tao
dét, quan 1y cac dudng chat trong dat va gop phan
khoi phyc lai dién tich canh tac khém con bo tréng,
khong canh tac.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Dia diém nghién ciru

Thi nghiém dugc thuyc hién tr thang 5 nam
2012 dén thang 5 ndm 2013. Dat dung trong nghién
ctru duoc thu tai ving dat phén chuyén canh khom
nam trong ving dé bao ciia xa Tan Lap 1, huyén
Tan Phudc, tinh Tién Giang. Xa Tan Lap 1 thudc
ving triing Péng Thap Mudi, ¢6 cao trinh thap
khoang 0,4 — 0,5 m va ¢ dat nhiém phén ning nhat
cua huyén Tan Phudc. Hang nadm, vao mua mua,
xd thuong xuyén bi ngép lut. Tir nam 1996, noi day
bét dau dugc tinh Tién Giang xay dyng cac 0 dé
bao dé ngan i phuc vu san xuét ndng nghiép, hién
trang canh tac c6 2 nhom cdy tréng chinh (1) cay
laa trdng & phia ngoai 6 dé bao (do nim & phia
ngodi dé bao nén dat dugc rira phén vi vy c6 thé
canh tac lta); (2) Cay khom trong phia trong 6 dé
bao va dugc phét trién thanh ving chuyén canh
khom (dat khong bi ngap 1ii). Gidng khom trong
phb bién tai huyén Tan Phudc, tinh Tién Giang 1a
giong Queen, theo tdp quan ndng khong tu6i nude
cho khom va ngudn nudc tudi chu yéu vao mua
khé 1a nudc mua.

2.2 Phwong phap nghién ciru

Dua vao hién trang canh tac thuc té 15 mau dat
ctia 03 kiéu liép canh tac khém thudc 15 nong hd
duoc thu: (1) Liép khom da dugc cai tao va lam
moi; (2) Liép khom chua duoc cai tao (trong mot
nam, lru vu 6 ndm) va (3) Liép khom khong canh
tac (dd bo trong nhiéu nim). Pac diém cua 3 liép
canh tac khom nhu sau:

— Liép khom da duoc cai tao va lam méi mot
nam thi ndng dan goi 1a khém vu to. Pay la cac
liép khom duoc nong dan tién hanh pha bo khom
cii dé trdbng moi. Tién trinh cai tao lai liép méi
dugc noéng dan thuc hién nhu sau: Cudi vu thu
hoach khom néng dén tién hanh sén bun bdi lip 1én
cac liép khom, toan bd than va 1a khom dugc cay
vii vao dét cung luc v6i qué trinh cay dét, dat dugc
dé 1 - 2 thang. Trudc khi trdng vu méi nong dan
tién hanh cung cp 5 - 10 tin phan hiru co/ha (loai
phan thuong dung 14 phan chudng, phan hitu co vi
sinh), 1 - 1,2 tAn voi. Luong phéan v6 co dugc nong
dan sir dung theo nhu khuyén cao voity 16 2:1:3
twong tng vai 8gN - 4gP,0s - 12gK,0 twong duong
10 - 12g wurea, 22g super lan, 20 - 24g Kkali
clorua/cay/vu. Hau hét liép da duogc cai tao 1a cac
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liép khém cua nhimg ho nong dan san xuét theo
quy trinh k¥ thuat tién tién, chi thu hoach 1 vu to
va 2 vu gbc, sau d6 pha gbc dé trong lai hay con
goi khom 3 niam, khong gip kho khin vé ngudn tai
chinh. Nang suét thu duge tir vu to & cac liép khém
nay dao dong tir 20 - 30 tin/ha tiiy thudc vao mat
d9, trong lugng binh quan cua trai la 1,2 - 1,5 kg.

— Liép khom chua duoc cai tao 1a céac liép
khom c6 chu ky thu hoach 6 nam (trdng mot nam,
lwu vu 6 ndm). Cay khom duoc trong lién tuc nhiéu
nam (luu vy) nén sinh truéng cua khom khong
ddng déu, cdy c6 biéu hién cho trai nho (trong
luong trai <lkg), ning suat dat trung binh 10 - 15
tan/ha. Do thoi quen va tdp quan canh tic nén nong
dan chi sir dung don thuan phan vé co, khong ¢
tdp quan su dung phan vo6i va phan hitu co. Loai
phén boén vo co dugc nong dan st dung 1a urea,
DAP, phan bon hén hop 16 — 16 - 8 va 20— 20 - 15
moi duge ndng dan su dung trong nhimg ndm gan
day. Lidu luong va loai phan thay ddi tuy theo
ngudn tai chinh ctia néng ho. Loai phan dugc noéng
dan st dung chu yéu 1a Urea va DAP véi liéu
lugng 250 - 500 kg urea/ha/vy; 250 - 500 kg
DAP/ha/vu (twong tUng 195 - 310kgN va
240kgP,05), phan kali chi cung cap mot lugng rét it
khoang 100 - 167 kg Kali (twong ting 60 - 100kg
KZO). Luong phan bon néng dan cung cip cho ciy
la 7.8 - 12,4gN/cay; 9,6g P,0s/cay va 24 - 4g
Ky0/cdy. Mat do gieo trong dao dong khoang
20.000 - 27.000 cay/ha, mat do trong phd bién
25.000 cay. Ly do nong dén chua cai tao lai hep
khom 1a do chi phi dau tu va ngudn nhan cong, néu
dé luu vu nong dan chi ton chi phi dau tu phan bon,
thudc bao vé thuc vat.

— Liép khém khong cai tao (dat bo trong) 1a
cac 1iép da thu trai trén 6 nam, rudng khom thuong
xuit hién bénh théi r&, théi dot, ning sudt thap
(<10 tin /ha), trai nho. Hau hét cac liép khom nay
déu roi vao cac ho thiéu vén trong canh tac. Thyuc
trang dat bo tréng, xuat hién nhidu co nan va lac.

Mau dét trong nghién ctru duoc thu vao thoi
diém két thiic vy thu hoach khom dugc 1 - 2 thang.
Dit dugc thu bang khoan tay ¢ d6 sau 0 — 20 cm.
Trén mdi rudng khom tién hanh thu ngau nhién 10
diém, sau do tron thanh mot mau, mang vé phong
phan tich phoi khé ty nhién & nhiét do phong. Mau
sau khi kho dugc nghién min qua rdy 0,5 mm va 2
mm. Dét duoc ding dé phan tich cac chi tiéu nhu
sau: pHino, 46 dan dién (EC), chit hitu co, CEC,
cac cation trao doi, lan trong phuc chat (P-Al, P-
Fe, P-Ca).

2.3 Cic phwong phip phén tich miu dit

Gia tri pH va EC dugc do bang pH ké va EC ké
véi ty 1€ ly trich dat : nude 1a (1:2,5). Chat hitu co
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(CHC) dugc xac dinh theo phuong phap Walkley -
Black. Kha ning trao ddi cation cia dit (CEC)
dugc phan tich theo phuong phéap trao ddi cation
v6i dung dich 0,1M BaCl, khéng dém; ham lugng
c4c cation bazo trao d6i dugc xac dinh bang may
hdp thu nguyén tr (Atomic Absorption
Spectrometry) (Houba et al., 1988). Ham lugng lan
trong cac phirc chat dugc phéan tich theo phuwong
phap ciia Chang - Jackson (1957) bang cach trich
dat theo trinh ty v6i cac dung dich ly trich sau: (1)
NH,4CI 1M (phan tich P dé hoa tan trong nuée); (2)
trich P-Al bang NH,F 0,5 M (pH = 8,2); (3) trich
P-Fe bang NaOH 0,IM va (4) trich P-Ca bing
H>SO4 2,5 M. Lan sau khi ly trich dugc xac dinh
bang phwong phap so mau s dung acid ascorbic
va molibdate amon.

2.4 Xirly sb ligu

Phan mém Microsoft Excel dugc sir dung dé
tinh toan gia tri trung binh, d6 Iéch chuén va vé& d6
thi. Phan tich ANOVA va so sanh su khac biét gitta
cac kiéu liép dung phép kiém dinh LSD 5%. Phan
tich thong ké bang phan mém MSTAT C.

3 KET QUA VA THAO LUAN

3.1 M@t sb dic tinh hoa hoc dat

— Gia tri pHmzo: Két qua trinh bay ¢ Hinh 1
cho thiy ca ba dang liép canh khom déu co gié tri
pHino rat thdp nam trong khoang 3,29 — 3,75 dugc
danh gia rat chua (Danilo va Miriam, 2012), véi
khoang pH nay c6 thé anh huong bat loi dén su
sinh trudng va phat trién coa cdy khom. Mic du,
cdy khom c6 kha ning thich nghi dugc vé6i dét co
pH thép. Tuy nhién, kha ning hap thu dinh dudng
cua cay tréng bi han ché, nang suét giam. Theo
Ponnamperuma (1972) pH c6 anh huong truc tiép
dén sy hoa tan cua AP, Fe?*, Fe’* va do hiru dung
ctia lan trong dat. Két qua phan tich théng ké cho
thdy c6 su khac biét vé gia pH ¢ céc liép canh tac
khém. Gia tri pH tang & liép khom da dugc cai tao,
trong méi (pH = 3,75) khac biét co ¥ nghia so voi
liép khom trong nhiu vu chua duoc cai tao (pH =
3,29). Khong c6 su khac biét vé gia tri pH dat ¢
1iép khom da duoc cai tao, trong méi voi hep khom
khong canh tac. Diéu nay cho thiy viéc trong moi
lai khom két hop bon phan hitu co hodc dé dat
trong, khong canh tac ciing gitip cai thién dugc pH
dat. Su gia tang pH dit co thé lién quan dén tién
trinh phan hiy céac chét hitu co, xac ba thyuc vat, cu
thé nhu malate, citrate, oxalate va cac acid hiru co
khac bi phan huy béi vi sinh vat cung véi sy gia
tang pH dat do phan g decarboxylation, trong d6
proton dugc tiéu thu va CO, dugc giai phong: R -
CO-COO- + H " — R-CHO + CO; (Yan et al,
1996).
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Két qua nghién ciru cia Kha Thanh Hoang va
ctv. (2010) ciing cho thidy pH cia dit canh tac
khom thudng rat thdp. Nhidu nghién ciru cho thiy
cdy khom sinh truong tot trén dat chua nhe voi
khoang pH thich hop nhat 1a 5,0-6,0, tuy nhién cay
cling co thé sinh truong tot trén dat co pH trong
khoang 4,0 - 4,5 (Ecosta-Icco, 2010). Theo Morton
(1987); Bartholomew et al. (2003) dat c6 pH tir 4,5
- 6,5 thich hop cho viéc canh tac khom, nang sudt
khom s& giam néu pH dat quéa thap hodc qua cao
Alvarez et al. (1993). Véi khoang pH dao dong tir
3,29 - 3,75 nhu dat canh tac khom xa Tan Lap 1,
huyén Tan Phudc, tinh Tién Giang 1a thp hon
ngudng thich hop cho cay khom phat trién. Vi vay,
trong canh tac noéng dan nén bd sung thém voi,
phan hitu co, bon phan vé co can ddi, trong canh
tac khong nén s dung phan SA (ammonium
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sulfate) hodc 16 - 16 - 8 - 13S d& giy chua dat.
Nguyén nhan 1a do H* tir r& cdy tiét ra va do cac
tién trinh chuyén bién ion NH,* tao nén H*. Nghién
ctru cia Khonje er al. (1989) ciing co két luan
tuong ty.

Vi k§ thudt canh tac con ning vé kinh nghiém
truyén thong, hoc hoi 1dn nhau chua tiép can kip
v6i cac tién bo k¥ thuat nén hau hét néng dan tai
ving trong khom Tan phudc - Tién Giang khong
nhan biét dugc yéu t6 han ché trong dat co anh
huong dén sinh truong, phét trién ciia cdy khom.
D6 1a 1i do hau hét nong dan tai ving nghién ctru
trong canh tac khong s dung phén hiru co va voi.
Pa phan nong dan cho rang cdy khom khong co6
nhu cau voi, viéc cung cap voi cho dat khong giup
gia ting ning suit, cy khom can dat hoi chua.

5,0
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4,0 T 5 a
I
o I
w30 I
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N’
=}
g 2,0 —
em
(=5
1,0 I—
0,0 . ; .
Lip cai tao Lip chua cai tao Lip khong canh tac

Hinh 1: Gia tri pH dét & cac liép canh tac khém thu tai xi Tan Lap 1, huyén TaAn Phuéc, tinh Tién Giang

Ghi chii: Thanh doc I biéu thi @6 léch chudn, nhitng ¢t ¢é chir giong nhau thi khdc biét khéng cé ¥ nghia thong ké 5%

— Po din dién (EC: Electrical conductivity):
Két qua trinh bay ¢ Hinh 2 cho thdy gia tri EC thap
nhét & liép khom di duoc cai tao, trong méi c6 két
hop phan bon hitu co (0,88 mS/cm) va cao nhat &
dat liép khom chua cai tao (1,67 mS/cm), khoang
EC nay chua gdy anh huong bat lgi dén sy sinh
truong va phat trién cua cdy trong (London, 1984).
Viéc cai tao 1am méi lai liép khom két hop bon
thém phan hitu co dd c6 hiéu qua trong viéc lam
giam ndng do cac mudi hoa tan gy chua cho dit.
Théng qua cung cip phan bén hitu co va cdy xdi
lai da lam dét toi x6p hon tir d6 giup cac mudi tw
do, hoa tan dé& dang bj rira di ddn dén lam giam EC
trong dat va pH dit gia ting. Bén canh do, trong
liép khom dugc cai tao, ion dinh dudng dugc héip
thu nhiéu, ning suat cao thi anion va cation trong
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dat giam hon so vdi dat chua cai tao, c6 nang suat
thap.

Céc nghién ciru cua Alley ez al. (2009) cho thiy
d6 dan dién cua dung dich dét o lién quan chat ché
v6i ham lugng mudi hoa tan trong dung dich dat,
dung trong dat, cAu trac dat, do thoang khi, ham
luong chit hiru co va c6 thé néi EC 1a chi sé dang
tin cay vé chat lwong dat (Amold et al., 2005 duoc
trich dan boi Bhupinder et al., 2011). Két qua
nghién ctru cia Nath, T. N (2014) anh hudng cua
dung trong dit dén mot sé dic tinh 1y hoa cua 64
mau dat da két luan dung trong dat c6 mdi twong
quan nghich véi chét hitu co (r = - 0,93), pH dét (r
=-0,73) va d6 dan dién (r = - 0,70). Piéu nay cho
thdy viéc gia ting chat hitu co trong dat s& gitp cai
thién dung trong, pH va EC.
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Hinh 2: Gia tri EC ¢ ba liép canh tac khom thu tai xa Tan Lap 1, huyén Tan Phuéc, tinh Tién Giang

Ghi chii: Thanh doc I biéu thi d 1éch chudn, nhitng cot co chir giéng nhau thi khac biét khong co y nghia théng ké 5%

— Ham lugng chit hitu co: Ham lugng chat
hitu co trong dat dao dong trong khoang 6,88- 21,5
% duoc danh gi4 1a kha dén giau theo thang dénh
gia ciia Landon (1991) (Hinh 3). Pat 1iép khom da
dugc cai tao c6 ham lugng chét hiru co dat cao nhét
(21,5% CHC), khac biét c6 ¥ nghia théng ké so véi
dat liép chua cai tao (11,9 % CHC) va dat liép
khong canh tac (6,88% CHC). Piéu nay cho thay
viéc canh tac lau nim khong cai tao dét va khong
bd sung thém chit hiru co di lam cho ham luong
chat hitu co trong dat giam dan. Ham lugng chat
hitu co ting ¢ liép canh tac khom da dwoc cai tao
do trong qua trinh lam méi liép néng dan da sén
sinh dudi muong 1én boi cho liép va ngudn hitu co
dugc cung cp thém tir phan bon hitu co. Pét liép
khom khong canh tac c6 ham luong chit hitu co
thip hon dét liép chua cai tao 1a do cac liép khom
khong canh tac hau hét 1a cua cac ho nong dan
nghéo thiéu vén, trong qua trinh canh tic cic ho
nay khong bon phan hiru co, lugng phan bén vo co
cung cap mdi vy thay déi phu thudc vao ngudn vén
nong déan c6 duoc. Viéc khong cung cap phan bon
dung nhu cau va hop 1y da dan dén ning suét thap.
Thém vao d6 do trong canh tic khong bd sung
thém chat hitu co cho dat lau dan dan dén ham
luong chét hitu co trong dét suy giam dan. Két qua
nghién ctru cua Liu ef al. (2013) cho thiy sir dung
phan hiru co duge o tir phu phdm cia khom véi sd
lwong 40 tan/ha (40.000 kg/ha) di giup gia ting
ham lwong chét hiru co trong dét 15 rét so voi
nghiém thirc khong cung cip chét hiru co (21,5 +
2,1 g/kg va 18,0 = 1,7 g/kg theo thtr ty). Tuong tu,
dung trong dit & nghiém thirc c6 bon chat hiru co
giam (1,01 + 0,01 g/cm3) so v&i nghiém thuc khong
cung cép thém chat hitu co (1,68 + 0,0601g/cm?).

Két qua nghién clru cua V6 Van Binh va ctv.
(2014) veé danh gia hi€u qua cua 3 loai phan hiru co
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gdm ba bun mia, cin him U biogas, phan trin qué
trong cai thién do phi nhiéu dit canh tic chom
chom tai Cho Lach — Bén Tre. Két qua nghién ctru
cho thay cung cip 18 kg phan hitu co/cay chi sau
ba thang bon phan hitu co & vu dau tién, ham lwong
chét hitu trong dét & cac nghiém thirc bon phan hiru
co dugc cai thién dat mic kha (30 — 35,2 g C/kg
dét) va cao nhit & nghiém thic bon phan ba bun
mia da dugc G hoai, khac biét c6 y nghia (p < 0,05)
so v6i dat ddu vu 26,6 g C/kg. Thoi diém 6 thang
dén 1 nam ham lugng chat hiru co trong dat co
khuynh hudng gia ting & tit ca cac nghiém thirc co
bon phan hitu co va cao nhit van 1 nghiém thirc
bon bi bun mia, chét hiru co trong dat dat mirc kha
(41,4 g C/kg) c6 khac biét y nghia (p < 0,05) so voi
nghiém thtrc chi bon phan v6 co theo tdp quan cua
nong dan. Sau ba nam bon phan hitru co thi ham
lwong chat hitu co trong dit duogc tich liy dat kha
dén giau (41 — 53,2 g C/kg), khac biét c6 ¥ nghia (p
< 0,05) so voi nghiém thirc chi bon phan vo co dat
(26,7 g C/kg). Theo Tan (1986) nhom acid Fulvic
(FA) va acid humic (HA) c6 trong chat hitu co giir
vai tro quan trong do c¢6 bé mit cc hop chit nay co
mang dién tich nhu nhém carboxyl (-COOH);
nhom hydroxyl (-OH); nhoém phenolic (-COH) va
¢6 anh huong dén CEC ciing nhu cac phan tmg hoa
hoc trong dat. Cac nghién ciru trén gitp danh gia &
hiéu qua cua viée cung cdp thém phan bon hitu co
gitp cai thién dung trong, ham lugng chit hitu co
trong dét.

Céc nghién ctru cia Saik er al. (1998) ciing c6
két luan kiéu str dung dit, k§ thuat canh tac co lién
quan mat thiét dén ham luong chét hiru co, dam va
lan trong dat. Bién phap lam méi liép khom bang
cach pha bo 1iép khém cii trong méi 1a mot trong
nhimg yéu t6 quan trong lam thay d6i ham lugng
chat hitu co trong dt.
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Hinh 3: Ham lwong chit hiru co trong dét liép canh tac khom thu tai xa Téan Lap 1, huyén Tan Phwérc,
tinh Tién Giang

Ghi chii: Thanh doc I biéu thi @6 léch chudn, nhitng ct ¢é chi giong nhau thi khdc biét khéng cé ¥ nghia thong ké 5%

— Kha nang trao ddi cation caa dat (CEC):
Két qua (Hinh 4) cho thay hau hét dét 1iép canh tac
khom trong nghién clru nay c6 gia tri CEC dao
dong trong khoang 10,22 - 15,44 meq/100g. Pét
dugc danh gid 1a trung binh theo thang danh gia
Mestson (1961) trich din boi Pam Hazelton va
Brian Murphy (2007). Dét 1iép canh tic khom da
dugc cai tao c6 CEC cao nhat (15,44 meq/100g
dét), khac biét c6 ¥ nghia thong ké so vai 2 dat liép

khom con lai, khong c6 su khac biét théng ké vé
gia tri CEC ¢ liép khom canh téc lau nam va liép
khom b6 hoang (khong canh tac). Diéu nay cho
thdy viéc cai tao va trong moi lai liép khom, két
hop bon phan hitu co da gitp gia ting CEC cua
dat, khi kha ning hap phu cation trong dat dwoc cai
thién thi kha ning giir chat dinh dudng va tich liy
chit dinh dudng cua dét ciing duoc cai thién.
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Hinh 4: Gi4 tri CEC trong dit liép canh tic khém thu tai xi Tan Lap 1, huyén Tan Phuérc, tinh Tién Giang

Ghi chii: Thanh doc I biéu thi d léch chudn, nhitng cot c6 chit giong nhau thi khdc biét khéng cé y nghia thong ké 5%

Theo Fabio Aprile va Reinaldo Lorandi (2012)
trén cac loai dét chua, gia tri CEC trong dat thuong
ting cing v6i sy gia ting pH dit va ham luong
chat hitu co trong dét. Chat hitu co duoc xem nhu
1a nhan t6 gdp phan lam gia ting CEC. Pét liép
khom da cai tao c6 chét hitu co cao, cd bon voi, pH
cao hon dét nén CEC ting cao hon. Trong khi do,
dat 1iép khong canh tac c6 ham luong chét hiru co
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thip nhét, du pH khong khéc biét so v6i dit liép da
cai tao, CEC ctia dét c6 khuynh huéng thép so véi
dat liép chua cai tao.

— Cation base bao hoa (Base saturatlon)
Cation base bdo hoa (d6 no base) la ty 1¢ phan tram
cac cation kiém trong tong sd cac cation hdp phu.
Gi4 tri base bio hoa trong dat liép canh tac khom
thip dudi 40% va giira ba kiéu liép canh tac khom
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khong ¢ su khéac biét ¥ nghia thong ké. Chimg to
viée cai tao lai liép khom két hop bd sung thém
phéan bén hitu co va voi chua du lam gia tang cac
cation base trong dat do cac liép canh tac khom co
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pH qua thap (pHio bién dong trong khoang 3,29 —
3,75), dat co xu huéng thiéu cac cation base nhu
Cava Mg.
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Hinh 5: Phin trim base bao hoa trong dat liép canh tac khom thu tai xa Tan Lép 1, huyén Tén
Phuérc, tinh Tién Giang

Ghi chii: Thanh doc I biéu thi d léch chudn, nhitng cot c6 chit giong nhau thi khdc biét khéng co y nghia thong ké 5%

Két qua nghién ctru ciia Kha Thanh Hoang va
ctv. (2010) vé hidu qua cua phan hitu co trong cai
thién nang suit khom trén dat phén tai Hong Dan —
Bac Liéu ghi nhan dét c6 phan trim bazo bio hoa
thip dudi 40% trong dét cation acid nhu Al, H+ ,
Fe chiém uu thé trén phirc hé hap thu. Twong tu,
cic két qua nghién ctru ciia Adrian Johnston va
Rigas Karamanos (2005); Peter J. Gregory va
Stephen Nortcliff (2013) cling c6 két luan dat co
pH thip ham lugng cation kiém va kiém thd
thuong thip, trong dat chira nhiéu cation AI**, H

— Pam hiru dung trong dat: Him lugng N
hitu dung trong dat liép khom dao dong trong
khoang 14,10- 40,36 mg N- NH4" + N-NOs/kg.
Két phan tich thong ké cho thdy ham dam hiru

dung ¢ liép khém da duoc cai tao cao nhat, khac
biét co y nghia thong ké & mirc 5% so véi hai kiéu
1ip con lai (Hinh 6). Liép khom di canh tac nhiéu
nam chua dugc cai tao ¢6 ham lugng dam hiru
dung trong dit thip nhat. Chung t6, viéc canh tc
khom lién tuc nhiéu nam khong cai tao, khong bd
sung thém chit hitu co hodc cho dat nghi ngoi dan
dén dam hitu dung trong dat giam thap. Ham luong
dam hitu dung & liép canh tac khom da duoc cai
tao ting 1a do ngudn phan bon vo co hodc ngudn
dam c6 tir phan bon hitu co néng dan di cung cap
cho dat. Cac két qua nghién ctru cia VS Thi Guong
va ctv. (2010) ciing c6 két luan tuong tu dat c6 bd
sung dam vo co két hop phan hitu co gifip ting
ham luong dam hitu dung c6 ¥ nghia thong ké.
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Hinh 6: Ham hrgng dam hiru dung trong dit liép canh tac khom thu tai xa Tan Lép 1, huyén Tén
Phuérc, tinh Tién Giang

Ghi chii: Thanh doc I biéu thi d léch chudn, nhitng cot c6 chit giong nhau thi khdc biét khéng cé y nghia thong ké 5%
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— Lan d& tiéu: Ham luong 1an hiru dung trong
dét 1iép canh tac khém dao dong trong khoang
4,10-8,90 mg P/kg dwoc danh gia 13 thip theo
thang danh gia ciia Horneck ef al. (2011). Két qua
trinh bay (Hinh 7) cho thiy liép khom da duogc cai
tao trong moi c6 ham luong 1an dé tiéu trong dat
dat gia tri cao nhit (8,9 mgP/kg), khac biét ¢
nghia thong ké & mirc ¥ nghia 5% so véi liép canh
tac 1au nam chwa dwoc cai tao va liép khong canh
tac, bo hoang. Ham luong 1an hitu dung thip nhat &
liép khém khong canh tac (4,ImgP/kg). Lan hitu
dung trong dat liép khom da duoc cai tao va trong
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moi cao 1a do trong qua trinh trong méi lai liép
khom néng dan da cay x6i dit, bon thém phéan hitu
co va voi. Chinh viée cay x6i dat da giup cac vat
lidu hitu co dwoc tron 13n vao trong dat, giup dét
duoc thoang khi hon, gia ting hoat dong cua vi
sinh vat dat, qua trinh khoang hoa 1an hitu co trong
dat thanh 1an v6 co dugc nhanh hon. Nhin chung,
ham lugng 1an dé tiéu trén dat pheén 1a rat thap. Mot
trong nhitng nguyén nhan dan dén lan dé& tiéu trong
dat phén thap 1a do ching dé bi ¢b dinh dudi dang
cic hop chat kho hoa tan (V6 Thi Guong va
Nguyén My Hoa, 2010).
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Hinh 7: Sy thay di ham lwgng 1an d@ tiéu trén 3 kiéu liép trong khom tai xa Tan Lép 1, huyén Tén
Phudrc, tinh Tién Giang

Ghi chii: Thanh doc I biéu thi @6 léch chudn, nhitng ct ¢é chi giong nhau thi khdc biét khong cé ¥ nghia thong ké 5%

Két qua nghién ctru cua Kha Thanh Hoang vd
ctv. (2010); Pao Van Hoc va Hoang Thai Pai
(2005) ¢c6 két qua twong tu 1an hitu dung trén dét
phén thudng thap 1a do sy tao thanh cac phirc chat
voi Al va Fe, do d6 trén dét phén P hitu dung trong
dat rat thap va khong dap ing nhu cau dinh dudng
ciy trong. Cac nghién ctru cua Hartono ef al.
(2000); Haynes va Mokolobate (2000); Guppy et
al. (2005) cho thay Al, Fe trong dat co kha ning
lién két v6i lan co trong cac thanh phan hiru co nhu
humic va mot sd cac acid hiru co nhu: malic,
oxalic, fulvic acid, két qua cua su lién két nay co
thé 1am thay d6i cac thanh phan Al, Fe va do hitu
dung cuia phan 1an v6 co bon vao dét.

3.2 Lan lién két véi cic phirc chit khé tan

Viéc phén tich thanh phén lan trong dat c6 the
gitp danh gia tinh trang lan cling nhu mdt s6 cac
dac tinh hoa hoc dat. Két qua phan tich thanh phan
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lan trong dat canh tic khom theo Chang Jackson
cho thay trong dét ton tai ca 3 thanh phan lan trong
d6 lan lién két véi sit (Fe-P) 1a dang cha yéu chiém
ty 1& 75-87% trung binh 82,6%, ham lugng 1an lién
két voi nhom (Al-P) chiém ty 1 thap hon 6-21%
trung binh 12,99% va lan lién két v6i canxi (Ca-P)
chiém 4-6% trung binh 5,42%. Dét liép da cai tao
¢6 ham luong 1an thanh phan (P-Al, P-Fe va P-Ca)
cao hon hai liép canh tac khém con lai (Hinh 8).
Viéc cay x6i lai liép khom, bd sung thém phan bon
hitu co va voi vao dat da giup gia ting ham luong
lan hitu dung trong dat thong qua tién trinh khoang
hoa, gitip gia tang hoat dong vi sinh vat va gia tang
pH dat tir d6 giap cai thién nguén AI*, Fe** trong
dat. Cac két qua nghién ctru cua Slaton et al.
(2002) va Abolfazli et al. (2012) ciing cho thay
ham lugng P-Fe va P-Al thudng cao trén dat chua
va nguoc lai ham luong P-Ca thuong cao trén dat
kiém.
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Hinh 8: Ham lwong lin trong phirc chit trén 3 kiéu liép trong khém tai xa Tan Lap 1, huyén Tan
Phudrc, tinh Tién Giang

Két qua phan tich dat canh tac khom tai x Tan
Lap 1, huyén Tan Phudc, tinh Tién Giang cho thay
ngudn 1an Fe-P 1 dang 14n v6 co chil yéu trong dt
va sy phong thich 1an theo co ché sit bi khtr trén
biéu loai dat nay thudong bi han ché do diéu kién
canh tic khom 1a trén dat kho, thoang khi 1a chu
yéu. Céc phtc chit 1an lam giam ham luong 1an d&
tiéu cho cay nhung cling gop phan han ché doc
chit Fe, Al gdy hai cho cay trong Do hitu dung cta
lan trong dét chiu sy chi phdi boi ham lugng chat
hitu co, pH, kha ning trao d6i va hoa tan Al, Fe,
Ca. Ham luong lan lién két voi Fe-P va Al-P cao
1a do trén dat phén c6 pH thip, chira nhiéu Al, Fe,
cac tinh thé va phi tinh thé oxide ctia Fe va Al
sesquioxide (dang oxide, hydroxide va ion) dugc
xem 1a chit ¢ dinh 14n chu yéu. Lan d& tiéu bi cb
dinh boi cac oxide va hydroxide Fe, Al tao thanh
dang P kho tiéu (kho hoa tan), sy phong thich tré
lai ciia P rat kho xdy ra. C6 thé n6i ham luong
oxide va hydroxides Fe va Al dong vai tro quyét
dinh 1én d¢ hitu dung cua P trén dat phén. Theo Liu
et al. (2000), Lei et al. (2004), McBeath et al.
(2005) 1an cb dinh boi Al, Fe va Ca la nguyén nhan
chinh dan dén 1an hiru dung cho cay trong thap va
¢6 it nhat 70-90% lan dugc cung cap cho dat bi co
dinh.

4 KET LUAN

Viéc canh tac khom lién tuc nhiéu vu khong
lam méi lai liép khom, khong bd sung thém chét
hiru co vao dit da din dén tinh trang dat khong
canh tac dugc, ham luong chit dinh dudng hiru
dung (dam va lan) trong dat giam, EC trong dat
tang, pH va ham lugng chét hitu co trong dat giam.
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Ham luong chat hitu co va CEC & cac liép
khom dd duoc cai tao trong méi bang cach bon
thém phan hitu co, voi va bon phan NPK can ddi
da duogc cai thién 16 rét va khac biét co y thong ké
& muc 5% (p<0,01) so voi dat liép khom canh tac
lau nam (tréng luu vu trén 6 nam) va liép khom
khong canh tac. Gia tri pH ting ¢ liép khom da
duoc cai tao dat va tréng lai khom méi. Viéc cai
tao 1iép khom cii chua giup thay d6i ham lugng cac
cation bdo hoa trong dat. Ham lugng cac cation
base bio hoa trén ca 3 kiéu liép khom déu thip hon
40%.

Két qua phén tich thanh phan lan trong dit canh
tac khom cho thay ham lugng P-Fe 1a chu yéu, ké
dén 1a P-Al va ham luong P-Ca thip nhat. Do do,
trong canh tic khom can st dung phéan hiru co va
voi, st dung mot sb cac loai phéan lan nham gia
tang lugng lan hitu dung cho dat, han ché cac doc
chét Al, Fe.

TAI LIEU THAM KHAO

Abolfazli F.;A. Forghani and M. Norouzi (2012).
Effects of phosphorus and organic fertilizers on
phosphorus fractions in submerged soil. Journal of
Soil Science and Plant Nutrition 12 (2), 349-362.

Adrian Johnston and Rigas Karamanos (2005). Base
Saturation and Basic Cation Saturation Ratios-
How Do They Fit in Northern Great Plains Soil
Analysis? A regional newsletter published by the
Potash and Phosphate Institute (PPI) and the
Potash and Phosphate Institute of Canada (PPIC).

Alley, W.G. Wysor, David Holshouser and Wade
Thomason (2009). Precision Farming Tools: Soil
Electrical Conductivity. Produced by
Communications and Marketing, College of



Tap chi Khoa hoc Truong Dai hoc Can Tho

Agriculture and Life Sciences, Virginia
Polytechnic Institute and State University.
publication 442-508.

Alvarez C.E.; A.E Carracedo, E. Iglesias and M.C.
Martinez (1993). Pineapples cultivated by
conventional and organic methods in a soil from a
Banana plantation. A comparative study of soil
fertility, plant nutrition and yields. Biological
Agriculture and Horticulture. Vol. 9. Pp. 161-171.

Bartholomew, D.P.; R.E. Paull and K.G. Rohrbach
(2003). The pineapple: botany, production and
uses. Bartholomew, D.P.; R.E. Paull and K.G.
Rohrbach (eds). CABI Publishing, Wallingford,
U.K. pp 1-301.

Bhupinder Pal Singh, Annette L. Cowie and K. Yin
Chan (2011). Soil health and climate change.
Soil biology. Springer Heidelberg Dordrecht
London New York. 399 pages.

Chang, S. C. and M. L. Jackson (1957).
Fractionation of soil phosphorus. Soil Sci. 84:
133 - 144.Danilo F. Guinto and Miriam M.
Inciong (2012). Soil quality, management
practices and sustainability of pineapple farms in
Cavite, Philippines: Part 1. Soil quality. Journal
of South Pacific Agriculture, Volume 16: Nos. 1
and 2: page 30-41.

Eosta—Icco (2010). Sustainability of organic and
organic — fairtrade pineapple growing for export.
Mission report costa rica november 2010 Ghana
december 2010. EOSTA — ICCO 01-04-03-025 /
Sustainability of organic pineapple growing for
export. 67 pages. Available at Nature and More
website: http://www.natureandmore.com.

Fabio Aprile and Reinaldo Lorandi (2012).
Evaluation of Cation Exchange Capacity (CEC)
in Tropical Soils Using Four Different Analytical
Methods. Journal of Agricultural Science. Vol. 4,
No. 6: 278-289;. ISSN 1916-9752 E-ISSN 1916-
9760. Published by Canadian Center of Science
and Education.

FAO (2014). FAOSTAT. Food and Agriculture
Organization of the United Nations.
http://faostat.fao.org/default.aspx.

Guppy C. N.; N. W. Menzies, P. W. Moody, and F.
P. C. Blamey (2005). Competitive sorption
reactions between phosphorus and organic matter
in soil: a review. Australian Journal of Soil
Research 43, 189-202.

Hartono A, PLG Vlek, A Moawad and A Rachim
(2000). Changes in phosphorus fractions on acidic
soil induced by phosphorus fertilizer, organic
matter, and lime. J Soil Sci Environ 2: 1-7.

Haynes R.J. and M.S. Mokolobate (2001).
Amelioration of Al toxicity and P deficiency in
acid soils by additions of organic residues: a
critical review of the phenomenon and the
mechanisms involved. Nutrient Cycling in
Agroecosystems 59: 47-63.

62

Tip 49, Phan B (2017): 53-63

Horneck D.A.; D.M. Sullivan, J.S. Owen, and J.M.
Hart (2011). Soil Test Interpretation Guide. EC
1478. 12 pages. OSU Extension Catalog

Kha Thanh Hoang, V6 Thi Guong va Lé Quang Tri
(2010). Hiéu qua cua phan hitu co trong cai
thién ning suit khom trén dit phén tai Hong
Dan, Bac Liéu. Tap chi Khoa hoc 2010:14 128-
134. Trudng Pai hoc Can Tho.

Khonje D.J.; E.C. Varsa and B. Klubek (1989). The
acidulation effects of nitrogenous fertilizers on
selected chemical and microbiological properties
of soil. Comm. in Soil Sci. Plant Analysis.

1989; 20:1377-1395.

Landon, J.R., (1991). Booker Tropical Soil Manual.
A Handbook of Soil Survey and Agricultural
Land Evaluation in the Tropics and Sub-Tropics.
Ist Edn., Longman, London, ISBN-13: 978-
0582005570, pp: 185.

Chang Hoon Leea, Chang Young Parkb, Ki Do
Parkb,Weon Tae Jeonb, Pil Joo Kim Lei, H.; C.
Zhu and X. Liu (2004). Phosphorus
adsorptiondesorption characteristics in acid soils
under amendment. Acta Pedologica Sinica. 41,
636-640. Loppert, R.H., Inskeep W.P. 1996.
Iron. In: J. M. Bigham (ed). Methods of soil
analysis. Part 3. Chemical methods. SSSA, Book
series No.5. Madison, WI:SSSA, pp: 639-634.

Liu C. H.; Y. Liu, C. Fan and S. Z. Kuang (2013).
The effects of composted pineapple residue
return on soil properties and the growth and yield
of pineapple. Journal of Soil Science and Plant
Nutrition, 2013, 13 (2), 433-444.

Liu, J., and F. Zhang (2000). Dynamics of soil P pool
in a long-term fertilizing experiment of wheat-
maize rotation II. Dynamics of soil Olsen-P and
inorganic P. China J. Appl. Ecol. 11, 360-364.

Malézieux, E., and D.P. Bartholomew (2003). Plant
nutrition. In: D.P. Bartholomew, R.E. Paull, and
K.G. Rohrbach (ed.) The pineapple: botany,
production and uses. p. 143-165. CABI
Publishing, New York.

Mateljan, G.; (2007). Health-Promoting Nutrients
from the World’s Healthiest Foods. In The
World’s Healthiest Foods. (1st ed.). pp. 733-804.
Seattle, Washington: George Mateljan
Foundation.

McBeath, T.M.; R.D. Armstrong, E. Lombi, M.J.
Mclaughlin and R.E Holloway (2005).
Responsiveness of wheat (Triticum aestivum) to
liquid and granular phosphorus fertilizers in southern
Australian soils. Aust. J. Soil Res. 43, 203-212.

Morton, Julia F.; (1987). Fruits of warm climates.
Mortin, J.F. (eds). Miami, Florida.

Murphy, L.; L. Sanders, B. Gordon, and T. Tindall
(2003). improving fertilizer photphorus use
efficiency with Avail polymer technology.
National workshop on improving the efficiency
of management and use fertilizer in Vietnam,
Cantho 5/3/2013.



Tap chi Khoa hoc Truong Dai hoc Can Tho

Nath, T. N.; (2014). Soil bulk density and its impact
on soil texture, organic matter content and
available macronutrients of tea cultivated soil in
Dibrugarh district of Assam, India. International
Journal of Development Research Vol. 4, Issue, 2,
pp. 343-346, February, 2014. I SSN: 2230-9926.

Nguyén My Hoa, Lé Vian Khoa va Trin B4 Linh
(2012). Giao trinh hoa Iy dat. Nha xuét ban Dai
hoc Cén Tho.

Nguyén Trinh Nhit Hang (2008). Thyc trang va giai
phap nang cao hiéu qua san xuat khom ving Tén
Phudc. Tap san Khoa hoc va Cong nghé Tién
Giang, s 1.

Pam Hazelton and Brian Murphy (2007).
Interpreting soil test results: What do all the
numbers mean? Published by CSIRO publishing,
2007, 160pp.

Peter J. Gregory and Stephen Nortcliff (2013). Soil
conditions and plant growth. ISBN: 978-1-4051-
9770-0. 472 pages. February 2013, Wiley-
Blackwell.

Ponnamperuma F. N.; (1972). The chemistry of
submerged soils. Advances in agronomy, Vol.
24.29-96. Academic Press, Inc.Sanford W.G.
and D.P. Bartholomew. 2000. Pineapple culture:
Overview of pineapple cultural practices in
Hawaii. In Pineapple New and Information,
Edited by Evans D.O.,
http://agrss.sherman.hawaii.edu/pineapple/pinem
gmt.htm

63

Tip 49, Phan B (2017): 53-63

Saik, H., C. Varadachari and K. Gosh (1998).
Changes in carbon, nitrogen and phosphorus
levels due to deforestation and cultivation: A
case study in Simlipial park, India. Plant Soil,
198: 137-145.

Slaton, N. A.; C. E. Wilson Jr, R. J. Norman, S.
Ntamatungiro, and D. L Frizzell (2002). Rice
Response to Phosphorus Fertilizer Application
Rate and Timing on Alkaline Soils in Arkansas,
Agronomy Journal. 94, 1393-1399.

Tan, K.H.; (1986). Degradation of soil minerals by
organic acids. In Huang, P.M. and M. Schnitzer
(Eds): Interactions of Soil Minerals with Natural
Organics and Microbes. SSSA Special
Publication 17, Soil Sci. Soc. Am. Inc., Madison,
WI, pp. 1-27.

V& Vin Binh, V3 Thi Guong, Hb Vian Thiét va Lé
Vin Hoa (2014). Anh huéng dai han cia phan
hitu co trong cai thién do phi nhiéu dit va ning
suét trai chom chom (Nephelium Lappaceum L.)
Tai Cho Léch - Bén Tre. Tap chi Khoa hoc
Trudng Pai hoc Can Tho. Sé chuyén dé: Nong
nghiép (2014)(3): 133-141.

Von Uexkiill H.R. and E. Mutert (1995). Global
extent, development and economic impact of
acid soils. Plant Soil 171: 1-15.

Yan F.; S. Schubert and K. Mengel (1996). Soil pH
increase due to biological decarboxilation of organic
anions. Soil Biol Biochem. 1996;28:617-24.



