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ABSTRACT

Phosphatases that are enzymes catalysing the hydrolysis of both esters and anhydrides
of phosphoric acid play an important role in the mineralization processes of organic
phosphorus leading to the release of phosphate available to plants. The study aimed at
investigating the correlation between phosphatase activities and soil characteristics in
pineapple cultivated acid sulfate soils at Tan Phuoc district, Tien Giang province. Soil
samples (0 - 20cm) were taken from 20 different pineapple fields at Tan Phuoc district,
with five samples per field as replications, to analyze soil chemical and biological
properties. The results showed that there was no correlation between phosphatase and
total soil nitrogen as well as microbial density grown in TSA environment. Whereas
phosphatase activities were strongly correlative to pH, EC, soil organic matter, CEC,
total P, available N, available P and microbial density grown in Pikowskaya
environment containing easily soluble P (KH>PO4) and insoluble P (Ca3(POq)2. The
analysis of multiple linear regression showed that pHruo, Prizo and Pgry2were important
factors in explaining the activity of phosphatases; therefore they could be used to
evaluate phosphatase activities in the soils. The sensitivity analysis result of the model
indicated that pH was the factor that most affected phosphatase activities in the soils
among others.

TOM TAT

Enzyme phosphatase la enzyme tham gia xuc tac sw thiy phdn cdc esters va
phosphomonesterases phosphoric acid, gii vai tro quan trong trong cdc tién khodng
héa ldn hitu co dan dén phong thich lan hitu dung cho cdy trong. Muc dich ciia nghién
ciu 1a nham danh gic méi twong quan gida hoat tinh enzyme phosphatse va mét s6 dic
tinh ddt canh tac khém trén vimg ddt phén tai Tan Phudc- Tién Giang. Mau dat (0-20
cm) duoc thu tai 20 rugng canh tac khom thuge huyén Tan Phudembi ruong thu 5 méu
xem nhur 5 lan lap lai, ding dé phan tich cac chi tiéu hoa hoc va sinh hoc dat. Két quad
nghién ciru cho thdy khéng c6 méi twong quan giita hoat tinh enzyme phosphatase véi
dam tong s6, mdt s6 vi khudn nudi cdy trén méi treong TSA. Ngweoe lai, hoat tinh
enzyme phosphatase c6 moi triwong quan chat véi pH, EC, chat hitu co, CEC, lan téng
6, N dé tiéu, P dé tiéu, mdt s6 vi sinh vit nudi cdy trén moi truong Pikovskaya co chira
lan dé hoa tan (KH>POy) va ldn khé hoa tan Cas(POy)s. Két qua phan tich hoi qui da
bién cho thdy cdc tinh chdt ciia dat nhu pHo, Przo va Pprgy2 ¢6 vai tro quan trong givip
gidi thich hoat tinh enzyme phosphatase, va vi vdy ¢6 thé diea vdo két qua phan tich
cde chi tiéu nay dé danh gia hoat tinh enzyme phosphatase. Két qud phan tich dé nhay
ciia phwong trinh hoi qui da bién cho thay, pH dat va Przo la hai yéu t6 anh hiéng
nhiéu nhdt lén hoat tinh enzyme phosphatase trong dt.

Trich dan: Tat Anh Thu va Nguyén Vin Qui, 2016. Khao sat mdi tuong quan giita ham luong lan va hoat
tinh enzyme phosphatase trén dat phén chuyén canh khom tai tin phudc - tién giang. Tap chi
Khoa hoc Truong Pai hoc Can Tho. 43b: 45-60.
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1 MO DPAU

Hoat tinh enzyme dat dong vai trd rit quan
trong trong cac tién trinh sinh hoa xay ra trong dat
nhu qua trinh hinh thanh va phan hiy chét hitu co,
céc chu trinh chuyén bién dinh dudng trong dat, su
phan hay xenobiotics (Verénica Acosta-Martinez
et al., 2007). Viéc danh gia hoat tinh enzyme trong
dat 1a don gian, doi hoi chi phi thip hon so véi viée
phéan tich céc chi ti€u sinh hoa khac (Ndiaye et al.,
2000). Nhiéu két qua nghién ciru cho thay hoat tinh
enzyme dat thuong chiu anh huéng bai cac yéu t6
nhu dic tinh dat, loai cay tréng, hé théng canh tac
va cach quan ly nguén tan du thuc vat cua vu canh
tac trude (Deng va Tabatabai, 1997; Zhang et al.,
2010). Hoat tinh enzyme trong dat phan anh duoc
chét luong dét, kiéu st dung dit ¢ thé du doan
dugc nhimng thay chat lugng dit théng qua phan
tich enzyme dat (Ndiaye er al., 2000; Acosta-
Martinez et al., 2007). Theo Gispert va Arcara
(1988) dic tinh 1y - hoa hoc dét c6 thé anh huéng
dén tdc d6 ho hip va hoat tinh cia saccharase. Hoat
tinhng enzyme Urease, phosphatase va protease
activity c6 tuong quan rat chat véi cac tinh chat ly
hoa hoc dat. Két qua nghién ciru ciia Bonmati et al.
(1991) ciing khing dinh hoat tinh enzyme
phosphatase c¢6 tuong quan vdi enzyme protease,
dam tng sd va carbon hiru co. Theo Chhonkar va
Tarafdar (1984) hoat tinh phosphatase co6 tuong
quan thudn véi carbon hiru co, lan hiu co, cac
quéan thé vi khuan, va c6 mdi tuong quan nghich
v6i do pH cua dat, khong c6 mdi twong quan da
duogc tim thdy gitra hoat tinh phosphatase va ham
lwong sét hoic mat s xa khuin (soil
actionomyces). Theo Jordan va Kremer (1994);
Aon va Colaneri (2001)  hoat tinh enzyme
phosphatase ¢o6 lién quan dén ham luong chét hitu
co, dam téng s6 va ham lugng lan hiru co trong
dat. Theo Turmer va Haygarth (2005) hoat tinhng
enzyme phospghatase c6 tuong quan chat v6i mot
sO cac didc tinh dat nhu pH, dam tong s, lan hiru
co va % sét. Két qua phan tich hdi qui cho thay
CEC, chit hitu co, Fe, Mn va % cat la cac théng so
quan trong anh hudéng dén enzyme acid
phosphatase, trong khi pH, Fe va CEC anh huong
va chi phéi enzyme phosphatase kiém (Zachary N.
Senwo et al., 2007). Trong so cac loai enzyme co
trong dit c6 thé noi enzyme phosphatases la
enzyme dugc tp trung nghién ciu nhiéu nhat
trong nhimg ndm gan day vi lan 1a mot trong
nhimg nguon dinh dudng thiét yéu can thiét cho su
sinh trudng va phat trién cua cdy trong. Bén canh
d6, hau hét cac tién trinh sinh hoa quan trong dién
ra trong cay déu can su c6 su hién dién cua lan
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(Attiwill va Adams,1993; Redel et al.,2007). Nhiéu
loai dit mic du c6 ham lugng 1an hitu co cao
nhung ham lugng lan v6 co hitu dung cho cay
trong thuong chiém ty 16 rat thip, (khong qual%)
(Richardson et al., 2009). Enzyme Phosphatases
(acid va kiém) la enzyme ngoai bao dugc vi sinh
vat trong dit va cdy trong tiét ra (Bofivoj
Sarapatka, 2003). Theo Tabataba (1994), enzyme
phosphatases trong dat c6 ngudn gbe chu yéu tir vi
sinh vat dit va thanh phan clia cong dong vi sinh
vat dat ¢6 anh huéng rat 1on dén kha ning cung cap
ngudn enzyme nay. Enzyme phosphatases co vai
tro tac dung xuc tac thuy phéan cac acid hitu co
phosphate este va orthophosphate, gitp lién két cac
nhan t6 sinh hoc khéng hiru dung trong dét
(biologically unavailable) 1a cac enzyme tham gia
vao tién trinh khoang héa lan, bién doi lan hiru co
thanh 1an v6 co phong thich nguon lan hitu dung
vao moi truong dat, lam cho dat tré nén giau lan
hiru dung. Sy hién dién enzyme phosphatases gitp
gia ting dang ké ngudn lan hitu dung trong dat do
enzyme phosphatase gitip gia ting toc do phong
thich 1an v co tir ngudn lan hiru co (Jha et
al.,1993; Ridvan Kizilkaya et al., 2007; Ratul Nath
va Samanta, 2012), giup danh gia kha nang khoang
hoéa 1an, vi vdy enzyme phosphatase dugc xem nhu
chi s6 danh gia do phi nhiéu dat. Hién nay, hdu nhu
céc nghién ctru vé su thay déi hoat tinh enzyme
phosphatase va mdi tvong quan giita phosphatase
va céac thanh phan lan hitu dung trong dat dac biét
1a dat phén 1a rat it. Vi vay, thi nghiém thue su can
thiét dugc thyue hién nhim tim hiéu thém vé vai trd
cua enzyme phosphatase cting nhu anh hudng cta
cac nguodn dinh dudng trong dat, gia tri pH, EC,
ham lugng chit hitu co va hoat tinh vi sinh vat
trong dit dén su thay d6i ham luong enzyme
phosphatase trén dat phén trong khom nhim co
bién phap cai thién ngudn 1an hiru dung trén nhém
dat nay.

2 PHUONG PHAP NGHIEN CUU
2.1 Doi twgng nghién ciru

Doi twgng nghién ciru 1a dat phén chuyén canh
khom tai huyén Tan Phudc, tinh Tién Giang.
Nghién ctu dugc thuc hién tir thang 3/2012—
8/2013.

2.2 Thu miu dit

Dua trén két qua khao sat so bd hién trang canh
tac tién hanh thu thap ngau nhién mau dit cia 20
nong ho canh tac khom. Mau dét dugc thu vao dau
vu khom, & d6 sau 0-20 cm bang khoan tay, tai 5
diém khéc nhau ctua mdi rudng va dugc xem nhu 5
lan lap lai. Tong sb mau dat dugc thu 1a 100 miu
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(20 ruéng x 5 mau dat/rudng). Mau sau khi thu
duogc xur 1y tai phong thi nghiém B mon Khoa hoc
Diét, Khoa Noéng nghiép va Sinh hoc Ung dung,
Truong Pai hoc Can Tho bang cach phoi kho &
nhiét d6 phong, loai bé rac, nghién min qua ray cé
duong kinh 0,5 mm dung dé phan tich mot s6 chi
tiéu hoa hoc dat nhu: pHio, chat hitu co, C hitu co
dé phan hay, N hiru dung (NH4'-N va NO5™-N), lan
hiru dung, lan tong s6, dam tong s6, kha ning hép
thu va trao d6i cation (CEC) va céac chi tiéu vi sinh
vat dat gdbm: hoat tinh enzyme phosphatase, tong
mat sb vi khudn, mat sd vi sinh vat c6 kha nang
song dugc trén moi truong lan dé hoa tan va khéd
hoa tan.
2.3 Phuwong phap phan tich miu dat
— Chi tiéu héa hoc dit:pH dét duoc do bang
dung dich ly trich datnuéc theo ty 1& 1:2,5
(Blakemore et al., 1987 va Batjes, 1995). Chat hiru
co dugc xac dinh theo phuong phap Walkley —
Black(Walkley va Black, 1934; Nelson va
Sommers, 1996). Lan dé tiéu trong dat duoc phan
tich theo 3 phuong phdp (1) Phuong phap Olsen
(Olsen va Sommers, 1982); (2) Phuong phéap Bray
II (Bray va Kurtz, 1945) va (3) Phuong phap
Fuhrman et al. (2005) phén tich lan dé hoa tan
trong moi trueong nudce. Lan tong 56 (Pts) duogc xac
dinh biang cach céng phd miu dat bing acid
sulphuric dam dac va acid perchloric (HC1O4), ham
luong 1an c6 trong mau sau khi vo co duge xac
dinh theo phuong phap molybdate - acid ascorbic,
s0 mau trén may quang phd ¢ budc song 880 nm
(Olsen va Sommers, 1982). Dam téng s6 (%N) co
trong mau déat dwoc cong pha voi hdn hop H,SO4
dam dac K»SO4 — CuSO4- Se theo ty 1¢ 100-10-1,
ham luong dam c6 trong mau sau khi cong phd
duoc phan tich theo phwong phap chung cat
pNPP(*) + H,O + Phosphatase

OPOgH -
phosphatase
e
+ HxO
L N
o O

p-nitropheny| phosphata
(pMNPP, colordess)
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Kjeldahl (Bremmer va Mulvaney, 1982). Dam hitu
dung trong dat dugc ly trich bang KCI 2N, ham
lugng dam c6 trong mau sau khi ly trich duoce xic
dinh bang phuong phap so mau (Katrina er al.,
2001). Pam hitu co dé phan hiy dugc thily phan
trong dung dich KCI 2M & nhiét d§ 100° C trong 4
gi0 va ham lugng NH4" dugc xac dinh theo phuong
phap so mau. Pam hiru co dé phan huy chinh la
hiéu cia dam NH4"-N dun nong trir di dam NH4"-N
trich béng KCl 2N (Curtin va Wen, 1999). Kha
ning trao ddi cation cua dit (CEC) duoc ly trich
bang BaCl, 0,1M va chuan d6 voi EDTA 0,01M.
Céc cation trao doi trong dat duogc trich bang BaCl,
do trén may hép thu nguyén tr (Van Reeuwijk,
1993; Katrina ef al., 2001).

Chi tiéu sinh hoc dat: Moi truong téng
hop TSA (Trypton Soya Agar) dugc dung dé xac
dinh mat s6 vi khuin cé trong dit (Subba Rao,
1984; Scot et al.,1987; Ulrich et al.,2008). Mat sb
vi khuén c6 trong mﬁu dat duoc xac dinh bang
phuong phép xac dinh truc tiép so luong té bao
thong qua cach dém sé lugng khuén lac phat trién
trén modi truong TSA (Trolldenier, 1996). Moi
truong Pikovskaya's dugc st dung dé dém mat s
vi sinh vat c¢6 kha niang séng dugc trén méi trudng
lan khé tan va d& hoa tan (Pikovskaya,1948;
Nautiyal, 1999 va Khuit Lé Uyén Vy, 2012). Hoat
tinh enzyme phosphatase (Acid phosphatase va
Alkaline phosphatse) dugc xac dinh theo phuong
phap so mau cua Tabatabai (1994) va Alef va
Nannipieri (1995) véi chat nén p - nitrophenyl
phosphate disodium (PNPP 0,115 M) dwa trén
nguyén tic do sy phong thich p-nitrophenol cua
chat nén p-nitrophenyl phosphate (pNPP 0,115M).
Phuong trinh phan ting xay ra nhu sau:

C——> p-nitrophenol + H;PO, + Phosphatase

OH

+ HgPO g

L

Egis

o

p=nitropihanol

(pNP, yellow)

(*) p-nitrophenyl Phosphate — Chdt nén: khéng mau; sin pham tao thanh la pNP ¢ mau vang
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2.4 Xirly sb liéu

Phan mém Microsoft Excel dugc su dung dé
tinh toan gia tri trung binh va do léch chuan. Phan
mém SPSS 13.5 duogc sir dung dé phan tich hdi qui
tuyén tinh da bién voi phuong phap chon stepwise
duogc st dung dé xay dung ham udc doan hoat tinh
enzyme phosphatse vdi cac bién sé doc 1ap co anh
hudng dén hoat tinh enzyme phosphatase. Dé danh
gia tinh chinh xac cua phuong trinh, sau khi
phuong trinh hdi qui tuyén tinh da bién dugc xay
dung dua trén cac thong sb khac nhau, tinh chinh
xac cua phuong trinh dugc danh gia dua trén cac
chi sb thong ké nhu cin bac hai cia trung binh binh
phuong sai s6 (Root Mean Square Error - RMSE),
sai sO trung binh (mean error ME) va hé s6 xac
dinh cua phuong trinh (coefficient of determination
- R?). RMSE, ME va R? dugc xac dinh theo cac
biéu thirc sau:

Z:l:l (xi

-X).(».-7)
\/Z;(xf _)7)2 .Z;(y,- _y)z

Trong do: x; 1a gia tri thyc do thu i ;y; 1a
gia tri wdc doan th i; n la so cap dir li€u so

R? =

sanh thuc té va wéc doan; X: 1a trung binh cia
gid tri thuc do; va ¥ 14 trung binh cua gid tri uéc
doan. RMSE do luong gia tri trung binh cia su
khac biét gitra gia tri thuc do va udc doan, cod gia
tri tir 0 dén +oo. RMSE gan 0 cho thdy mé hinh udc
doan tot gia tri thuc do (Jacovides va Kotoyianis,
1995). ME biéu thi d¢ léch ciia gia tri wdc doan so
v6i gia tri thue do va cho thdy khuynh hudng wdc
doan cao hon hay thap hon gié tri thuc do (Kabat et
al., 1995) cta phuong trinh hdi qui. Hé sb x4c dinh
2 thé hién mtc do chit ché cia mdi tuong quan
tuyén tinh giita gia tri do ludong thuc t& va gia tri
udce doan ciing nhu biéu thi mrc do bién dong cua
bién phu thudc y duogc giai thich bdi mébi quan hé
tuyén tinh ctia cac bién doc lap trong phwong trinh
hoéi qui. Theo Moriasi et al. (2007) gi4 tri R? bién
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dong trong khoang 0-1, gia tri cang tién dén 1 cang
tot va gia tri dat gan hoac 16n hon 0,5 co thé chap
nhan duoc.

Chuong trinh Senslt 1.45 (Middleton, 2001)
duoc st dung dé danh gia 6 nhay ciia mo6 hinh hoi
quy bang cach thay ddi £5% gia tri ddu vao clia cac
bién doc lap. Trong chuong trinh Senslt, phuong
phép phan tich 6 nhay Tornado cho phép xac dinh
su anh huéng c6 ¥ nghia cua cac bién dau 1én két
qua ddu ra ciia mo hinh (Bodmer, 2014). Trong
phuong phap Tornado, mirc anh cua cac bién dau
vao duoc danh gia dwa trén chi sb bién dong (%)
cua két qua dau ra (Middleton, 2001; Bodmer,
2014). H¢ s6 bién dong duoc tinh theo biéu
thire sau:

(Oimax B Oimin )2
Z (Oimax - Oimin )

Trong d6: Oimax la két qua dau ra tuong ung voi
bién dau vao thir i+x (ngudng trén); Olmin 12 Kkét
qua dau ra tuong Ung v6i bién dau vao thir i-x
(ngudng dudi). Trong do, x 1a % thay doi cua bién
d4u vao. Trong nghién ctru nay, gia tri x dwoc chon
1a 5%.

3 KET QUA VA THAO LUAN

3.1 Pic tinh héa hoc va sinh hoc dat viung
nghién ciru

Heé s bién dong (%)=

~x100

Két qua trinh bay & Bang 1 cho thdy dat cua
khu vuc nghién ciru ¢6 d6 chua rat cao véi pHio
dao dong trong khoang 2,91-3,90 va dugc danh gia
1a rit chua theo thang d4nh gia ctia Phan Thi Cong
va ctv. (2005). Theo Nguyén Pirc Luong (2004),
pH 14 yéu t6 quan trong nhit anh huong dén hoat
tinh xtc tac clia enzyme do 1am thay doi trang thai
ion héa cta enzyme va co chét, phtrc hop enzyme-
co chét. Hau nhu cac enzyme déu rat nhay cam voi
su thay d6i cuia pH dét va mdi mot enzyme chi hoat
tinh manh nhat & mot ving pH xac dinh goi 1a pH
t6i hao. Néu pH qué thap hodc qua cao c6 thé lam
giam hoat tinh enzyme hodc mét hin. Theo
Wittmann et al. (2003), khoang pH phu hop cho
hoat tinh ctia enzyme phosphatase 1a tu 4,0-5,0.
Theo Acosta-Martinez va Tabatabai (2000), Rao et
al. (2000), dit c6 pH thap (pH < 4,8) c6 thé can tré
qua trinh tao enyzme phosphatase (phosphatase
kiém).
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Bang 1: Dic tinh héa hoc va sinh hoc dit ving dit phén tr("ing khém tai Tan Phwéc - Tién Giang

Pic tinh dit Thip nhit Caonht  1rung  Doléch
binh chuan
pH 1m0 (1:2,5) 2,91 3,90 3,47 0,29
EC (1:2,5) mS/cm 0,45 1,45 0,94 0,27
Pis (% P20s) 0,04 0,16 0,10 0,04
Nis (% N) 0,10 0,67 0,42 0,16
Carbon hitu co (%C) 7,33 18,15 13,24 3,03
P Bray 2 (Mg P/kg) 4,29 12,83 8,74 2,91
P Olsen (Mg P/kg) 527 10,53 8,08 1,44
P 0 (mg P/kg) 0,33 0,70 0,51 0,12
N hiru dung (mg NH,*-N +NOs-/kg) 11,51 46,71 29,49 11,46
CEC (meq/100g dt) 13,64 27,50 19,32 4,00
Enzyme Phosphatse (mg p-NP/1g dét kho/gio)(*) 98,08 275,93 188,92 58,91
VSV phan giai lan KH,PO4 (x10°CFU/1g d4t) 147 927 423 219,80
VSV phién giai 1an Cas(POy), (x10°CFU/1g dat) 30 55 40 7,14
Miat s6 vi khuan (x103CFU/1g dét) 550 7.376 2211 1.969
Ty s6 C:N 27,1 73,3 31,5
Ty s6 C:P 259.3 733 300,1

(¥)p-nitrophenol; (N= 20, méi mdu la két qua ciia trung binh 5 diém)

Lan tong s cua tang canh tac bién dong trong
khoang tir 0,04% P»0s dén 0,16% P,0s dugc danh
gia 1a trung binh (Basu, 2011). Ham lugng lan dé
tiéu trong dat thudc loai trung binh va bién dong tir
5,27 dén 10,53 mgP/kg. Trong khi d6, theo phuong
phap phén tich Bray 2 thi ham luong lan dé tiéu
trong dat bién dong tir nghéo cho dén trung binh
(4,29 - 12,83 mg P/kg). Chét hitu co dat tir kha dén
giau (7,33 - 18,15% C). CEC rat bién dong tir thip
dén cao (13,64 - 27,50 meq/100g dat) Gia tri CEC
cao biéu hién dat c6 kha ning kiém giit nhicu
cation nhu Ca*', Mg*", K*, va céc ion khac dé cung
cép cho cay trong Hau hét cac miu dat co6 ham
luong dam tong so trung binh trén 0,3% va dugc
danh gia 1a giau dam (IGAC, 2007 trich dan bdi
Avellaneda-Torres et al., 2013).

Két qua nghién ctru cho thdy mat s6 vi khuan
trong dat dao dong trong khoang 550 - 7. 376x10°
CFU/g . dat kho, trong khi mat so vi sinh vat co kha
ning song trén moi truong lan dé tan dao dong tir
147 - 927x10° CFU/g dit kho va méi truong lan
kho tan 1a 30-55x103CFU/1g déat kho. Hoat tinh
enzyme phosphatase trong dat dao dong trong
khoang 98,08- 275,93 mg p-NP/g dat kho/gio véi
gié tri trung binh 14 188,92 mg p-NP/g dat kho/gio.

3.2 M&éi twong quan giira hoat tinh enzyme
phosphatase v6i mot s6 dic tinh héa va sinh hoc
dit phén trong khém

Két qua phan tich cho thdy khong c6 mdi twong
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quan gitra hoat tinh enzyme phosphatase v6i ham
lwvong dam téng s6 va mat sé vi sinh vét co kha
ning séng trén méi truong TSA. Nguoc lai, hoat
tinh enzyme phosphatase c6 mbi trwong quan chit
v6i cac thanh phan sau:

— pH dit: Két qua trinh bay ¢ Hinh 1 cho
thdy c6 mdi tuong quan thuan va chit giita hoat
tinh enzyme phosphatase voi pH déat (r = 0,73;
p<0,001). Piéu nay cho thiy hoat tinh enzyme
phosphatase chiu anh huéng rat 16n boi pH do pH
chi phéi d6 hiru dung lan trong dit va co thé dua
vao gia tri pH dit dé udc doan hoat tinh enzyme
phosphatase trong dat voi do chinh xac trén 70%.
Ngoai ra, pH dit c6 anh huéng rat 16n dén hoat
tinh enzyme phosphatase 1a do anh huong dén do
nhay clia amino acid, nhém chirc nang lam thay doi
nhitng dac hoa hoc va cac axit amin thiét yéu dé
lién két va xtic tac. Gia tri pH cling c6 thé anh
huong dén hoat tinh ciia enzyme bang cach anh
huéng dén ndng d6 cia chit te ché hodc cac chat
hoat hoa trong dung dich dit ciing nhu ndng do cac
chét nén. Theo Lacramioara Opric ef al. (2011) tbc
d6 san sinh, phong thich va on dinh enzyme
phosphatase chiu sy chi phdi cua pH dat. Nghién
clru ciia Acosta-Martinez va Tabatabai (2000) két
luan pH nam trong khoang 4,90 va 6,90 hoat tinh
alkaline phosphatase va phosphadieterase trong dat
nong nghiép c6 moi twong quan thudn véi gia tri
pH dat va nguoc lai acid phosphatase c6 mdi twong
quan nghich véi gia tri pH.
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Hinh 1: Méi twong quan giira hoat tinh enzyme phosphatase va pH ciia dit

— Do din dién (EC): EC c6 thé xem nhu 1a
chi sé biéu hién cho d6 min hay ndng d6 mudi
trong dit, nhidu nghién ctru cho thiy hoat tinh
enzymes trong dét chiu su chi phéi cia d0 man
trong dat do hau hét cac enzyme co trong dat co
nguon gbe chi yéu tir vi sinh vt (Smither al.,
2002). Két qua phan tich (Hinh 2) cho thdy c6 mdi
twong quan nghich gilta hoat tinh enzyme

phosphatase va EC trong dat voi hé sb trong quan
1=0,71 (p<0,001). Két qua phén tich twong quan
cho thdy hoat tinh enzyme tang khi gia tri EC dao
dong tr 0,20-0,35 mS/cm. Nguoc lai, néu gia tri
EC nim trong khoang 0,40-1,60 mS/cm thi enzyme
phosphatase trong dat giam manh. Didu nay ching
t6 EC c6 anh huéng rat 16n dén hoat tinh enzyme
phosphatase.
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Hinh 2: Méi twong quan giira hoat tinh enzyme phosphatase va EC ciia dat

—  Ham lwong carbon trong dat: Két qua
trinh bay & Hinh 3 cho thiy c6 méi twong quan
nghich, kha chat gilta enzyme phosphatase voi ham
luong chit hitu co trong dat (r = 0,76; p<0,001),
chung t6 khi chat hiru co trong dat tang, kha nang
tiét enzyme phosphatase cua vi sinh vt trong dat
giam. Diédu nay co thé giai thich 1a do sy khac biét
vé thanh phan va chét lugng chét hitu co trong dat
va chét luong chat hitu co 1a yéu t6 quan trong anh
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hudng dén hoat tinh enzyme phosphatase trong hon
1a s6 lugng chat hitu co. Thong thudng, hoat tinh
enzyme c6 tuong quan voi thanh phan chat hitu co
trong dat do chat hitu co dong vai trd nhu mot tién
chat dé téng hop enzyme (tang sinh khdi vi sinh
vat dat ddy 1a mot ngudn enzyme). Nghién ciru cua
Verbnica Acosta-Martinez et al. (2007) cling c6 két
luan tuong tu. Thi nghiém cua Garcia et al. (2000)
da cho thay dat véi ngudn chat hitu co bén cao, cac
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enzyme trong dat thuong duoc bao vé boi keo dat
(soil colloids) va chu ky ban phan huy kéo dai hoat
tinh enzyme trong dét s& giam. Nguoc lai, két thi
nghiém ctia Crecchio et al. (2004); Kizilkaya va
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Bayrakli (2005) cho thiy co méi turong quan thuén
giita viéc cung cap thém chat hitu co vao dat voi
hoat tinh enzyme phosphatase.
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Hinh 3: Mi twong quan giira hoat tinh enzyme phosphatase va chit hiru co' dit

— Kha ning trao dbi cac cation (CEC): Két
qué phan tich twong quan ¢ Hinh 4 cho thiy c6 mbi
trong quan nghich gitta enzyme phosphatase va
CEC v6i hé¢ s0 tuong quan la r=0,74 (p<0,001).
Piéu nay c6 thé do dat nghién ctru c¢6 pH thip
trong moi trudng dat ton tai rat nhiéu ion H', A",
Fe?'c4c ion ndy bam chit trén bé mit keo sét va
keo hitu co lam giam dién tich am trén bé mit keo,
giam kha ning trao d6i va hap thu cation trong dat.
Nguoc lai, d4t co pH tang (dat trd nén it chua), sb
lugng dién tich am trén bé mit keo tang, vi vay
CEC tang. Két qua nay phu hop véi nghién ctru cua
Zachary et al. (2007) trén cac biéu loai dat c6 pH

thip, ham lugng chét hitu co cao, enzyme
phosphatase chu yéu ¢ dang Acid phosphatase co
mdi twong quan nghich v6i CEC (r = - 0,52%%%),
nguoc lai dit co pH cao hoac dét ngap nudc
enzyme phosphatase (dang alkaline phosphatase)
c6 twong quan thuan va rit chiat véi CEC
(r = 0,51*%**), ham lugong sét (r=0,49***), Fe
(r =0,57***) chat hitu co (r=0,76***) vdi p<0, 001.
Su khac biét nay co thé 1a do sy khac nhau vé
thanh phan chat hitu co, ham luong khoang sét
(thanh phan co gidi dat), loai khoang sét va pH dat.
Nghién cuu cua Kandeler et al. (1999) va Meng
Ling-Junet al.(2012) ciing ¢6 két ludn tuong ty.
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Hinh 4: Méi twong quan giira hoat tinh enzyme phosphatase va CEC cia dat
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— Lan tong s6 va lan hitu dung trong dit:
Ham luong lan téng sé trong dat dao dong trong
khoang 0,04 - 0,16 %P,0s. Két qua phéan tich
(Hinh 5) cho thiy c¢6 mdi twong quan thuén va rat
chit gitra enzyme phosphatase va ngudn lan téng
sO trong dat véi hé sb trong quan la r=0,87
(p<0,001). Didu nay cho thiy lan tong sb trong dat
c6 anh huong 1én dén hoat tinh enzyme
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phosphatase, khi ham luong lan tong sb trong dat
tang kéo theo hoat tinh enzyme phosphatase ting.
Két qua nghién ctru ctia Chhonkar va Tarafdar
(1984); Yu et al. (2006) ciing tim thdy c6 mdi
tuong quan thuan gilta phosphatase va ngudn lan
tong sO trong dat Ham luong lan hitu co trong dat
thip 1a yéu t6 han ché ham luong enzyme
phosphatase trong d4t (Ann va Jones, 2007).
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Hinh 5: Méi twong quan giira hoat tinh enzyme phosphatase va lan tong s6 trong dat

Két qua trinh bay Hinh 6a, 6b va Hinh 6¢ cho
thdy c6 mdi twong quan nghich va rat chit giita cac
ngudn lan hiru dung trong dat trich theo ba phuong
phép (trich theo phuong phap Bray 2, phuong phap
Olsen va trich bang nuwdc) véi ham luong
phosphatase trong dit véi hé s6 tuong quan r lan
luot 1a r=0,87, 0,82 va 0,85 (p<0,001). Diéu nay
chimg t6 khi méi truong thiéu 1an hiru dung hoat
tinh enzyme phosphatase trong dat s& gia ting va
ngugc lai. Hién tugng nay co thé duogc giai thich 1a
do ¢6 su rc ché canh tranh cua phosphatase vi ion
phosphate hodc do su phan hdi ngugc cia ion
phosphate trén gen PHO két qua 1a trc ché su tong
hop phosphatase cta vi sinh vat (Oshima et al.,
1996). Két qua nghién ctru cia Haynes va Swift
(1988); Botivoj Sarapatka (2003); Moscatelli et al.
(2005); Yu et al. (2006) cing co két luan 1an hitu
dung trong dat c¢6 mdi tuong quan nghich v6i hoat
tinh enzyme phosphatase trong d4t bao gdm ca acid
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va alkaline phosphatase, hoat tinh enzyme trong
dat giam khi nong d¢ 1an hiru dung trong dat tang.
Tuong tu, cac nghién ctiru cua Acosta-Martinez va
ctv. (2007) ciing co két luan hoat tinh enzyme
phosphatase trong dét c6 twong quan véi ndng do
lan hitu dung va hoat tinh ezyme phosphatase sé&
giam néu cung cdp thém lan vao dat (Allison va
Vitousek, 2005). Cac nghién clru cta Li er al.
(2002) ciing c¢6 két luan tuong tu hoat tinh enzyme
phosphatase ting cao khi méi truong dit thiéu lan,
cha yéu 13 ngudn 1an hitu dung vi vy c6 thé xem
enzyme phosphatase nhur chét chi thi dung dé danh
gid ham lugng lan trong dat. Theo Karthikeyan et
al. (2002); Kai et al. (2002), khi c6 d4u hi¢u thiéu
lan trong dat, acid phosphatase duoc tiét ra tir 18
cdy hodc vi sinh vét dé gia ting kha ning phong
thich va hoa tan lan tir cac ngudn lan khé tan hoic
lan hép phu trong dat.
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Hinh 6a: Méi twong quan giira hoat tinh enzyme phosphatase va lan hiru dung (Bray 2) trong dat
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Hinh 6b: Mbi twong quan giira hoat tinh enzyme phosphatase va lan hiru dung (Olsen) trong dit
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Hinh 6¢: Mdi twong quan giira hoat tinh enzyme phosphatase va lan hiru dung (trich nuwéc) trong dat

— Pam téng s6 va dam hiru dung trong dit:
Két qua phan tich trinh bay & Hinh 7 va 8 cho théy
gilta enzyme phosphatase v6i ham luong dam tong
s0 ¢6 mOi twong quan nghich voi hé s6 tuong rat
thap (r=0,35). Diéu nay c6 thé do hoat tinh enzyme
phosphatase khong chiu sy chi phdi ciia ngudn dam
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tong so trong dat. Tuy nhién, giita hoat tinh
enzyme phosphatase va ham luong dam hiru dung
trong dit tim thay méi trong quan thuén (r =0,72;
p<0,001) (Hinh 8). Chimg t6 dam hitu dung trong
dat co anh huong dén sy phéong thich enzyme
phosphase. Két qua thi nghiém cia Gregory va



Tap chi Khoa hoc Truong Dai hoc Cén Tho

Marzluf (1980); Gabriel va Mihaila (1996) cho
thiy enzyme phosphatase gia ting khi dam trong
dét tang va mirc do lan trong dat thap. Tuong tu két
qua nghién citu cua Sinsabaugh va Moorhead
(1994) ciing c6 két luan ndng d6 hiru dung cua cac
chat dinh dudng thudng cé twong quan nghich véi
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hoat tinh enzyme phong thich chét dinh dudng do.
Khi ngudn dinh dudng trong méi truong thiéu vi
sinh c6 thé san sinh enzyme dé huy dong, hoa tan
ngudn dinh dudng trong cic hop chat kho tan
(Harder va Dijkhuizen, 1983).

0.8
0.7
*
0.6 . e
®
03 = L JPR
£ 03 N
o ¢°¢
0.2
y=-0001x +0,6086 ¢
0.1 R =035 N =20
0
50 150 250 350
mg p-NP/1g dat/giv)

50
CIES Se
3 40 ¢ ’/’
£ 35 )2
@ 30 A 4
Ex
Z 15 o y=0,1445x + 16511
z o ¢

10 R =0,73; N=20

g

50 150 250 350

mg p-NP/1g dat/gi¢

Hinh 7: Méi twong quan giira hoat tinh enzyme
phosphatase va dam tong 56 trong dat

—  Mat sb vi khuin trong dat: Két qua trinh
bay & Hinh 9 cho thiy giita enzyme phosphatase
v6i mat so vi khuén co méi trong quan thuén,
nhung véi hé s6 ‘twong quan rat thap (r=0,42). Didu
nay co the do dit khao sat la dat phén trong khom
¢6 pH rat thap va gia tri EC cao, déy la yéu t6 can
tré hoat tinh enzyme phosphatase trong dat. Thém

Hinh 8: Méi twong quan giira hoat tinh enzyme
phosphatase va dam hiru dung trong dat

vao d6 ¢ diéu kién pH thip, hau hét ndm chiém wu
thé, vi khuin rit it va hdu hét cic enzyme
phosphatase ¢6 ngudn gbc chii yéu tir vi khuan va
mot phan rat it tir nAm va khong phai tat ca cac vi
khuédn séng trong dat déu c6 kha ning hoa tan lan
(Anwesha Banerjee ef al., 2012).
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Hinh 9: Méi twong quan giira hoat tinh enzyme phosphatase va mat s6 vi khuén c6 kha nang phat

trién dwogc trén méi truomg TSA
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— Mit sb vi sinh vét ¢6 kha ning phat trién
dugce trén moi trweong lan kho tan va dé tan:

Két qua phan tich trong quan (Hinh 10) cho
thiy c6 m01 turong quan thudn enzyme phosphatase
va mat s6 vi sinh vat phat trién trén moi truong
nudi ciy Pikovskay co chira nguon lan khé tan
Ca3(PO,), va d& tan (KH,PO,) v6i hé sb tuong
quan lan luot 1a r=0,72 va 0,74 (»<0,001). Tu két
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qua phan tich cé thé nhan dinh c6 su hién dién cua
nhém vi khuan c6 kha ning hoa tan lan dang Ca-P,
Fe-P va Al-P trong nhom dit khao sat. Cac vi
khuan séng trong dit c6 kha ning hoa tan duoc
nguén lan kho tan 1a nho tiét ra enzyme
phosphatase va cac acid hitu co nhu acid gluconic,
acid oxalic, acid citric, acid butyric, acid monolic
va acid 2-ketogluconic.
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Hinh 10: Mobi twong quan giira hoat tinh enzyme phosphatase va mét s6 vi khuin c6 kha nang phat
trién dwgc trén méi trwong Pikovskaya c6 bo sung thém lan kho tan Caz(PO4)2 va KH2PO4

Theo Illmer va Schinner (1995) lan ¢ dang kho
tan nhu tricalcium phosphate (CaszPOy),,
aluminium phosphate (Al3PO4), iron phosphate
(FesPOy) co thé chuyén dbi thanh ngudn lan d& tan
bdi cac vi sinh vat hoa tan 1an nhu: Aspergillus
flavus, vi khuan Penicillium aurantiogriseum va
Pseudomonas sp. do trong qué trinh song cac vi
sinh vat nay tiét ra acid phosphatase di lam giam
pH clia moi truong tao diéu kién cho 1an dwgc hoa
tan. Nghién ctru cta Kiriya Sungthongwises et al.
(2012) khi tién hanh phén lap cac vi khudn c6 kha
nang hoa tan lan ¢ hai mo6 hinh canh tac lua nude
va ca tim thuoc ving dit Kochi prefecture, Japan
(dat cat chua:acid sandy soils) da phan lap dugc 9
dong vi khuan c6 kha ning hoa tan dugc 1an ¢ dang
Ca3(POy),, trong d6 c6 mot sb dong ngoai kha hoa
tan lan & dang Ca3(PO4), con ¢ kha nang hoa tan
duoc lan ¢ dang AIPO4 va FePO4. Nhin chung, cac
hop 1an & dang kho tan tro thanh lan & dang dé
tan 1a két qua cua su két hop nhiéu yéu t6 nhu
mdi truong pH giam va cac acid hitu co (acid
cacboxylic) do vi sinh vét hodc 1é cay tiét ra va
ngudn enzyme phosphatase ¢ trong dat co thé co
do cac nhom vi sinh vat khac tiét ra ngoai nhom
vi khuan.
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3.3 Két qua phén tinh héi qui da tuyén
tinh va phwong trinh wéc doan hoat tinh
enzyme phosphatase trong dt phén trong khém

Viéc phan tich hdi qui da bién s& gitip danh gia
va lya chon duoc cac dac tinh c¢6 anh hudng dén
hoat tinh enzyme phosphatase trong dét va co thé
dwa vao phuong trinh hdi qui da bién dé u6c doan
dugc hoat tinh enzyme phosphatase. Két qua phéan
tich hoi qui tuyén tinh don chi gitp danh gia mdi
twong quan gitta hoat tinh enzyme phosphatase
trong dat vai ting gid tri riéng 1é.

Két qua xay dung phuong trinh hdi qui da bién
dugc trinh bay trong Bang 2 cho thiy c6 thé dua
vao phwong trinh hdi qui da bién (phuong trinh 3)
dé udc doan hoat tinh enzyme phosphatase trong
dat véi do tin cdy cao, vOi sai s6 RMSE thép
(12,8%) va hé¢ sb xac dinh R? cao (0,95; p<0,001).
Céc bién trong md hinh khéc biét c6 ¥ nghia thong
ké voi muc y nghia lan luot 1a 0,0001; 0,0001 va
0,016 ddi voi bién pHio, Pizo va P prays theo thir tur
(Bang 2, Hinh 11). Két qua phan tich do nhay
(Hinh 12) cho thdy cac yéu t6 anh huong 1én hoat
tinh enzyme phosphatase trong dit theo thu ty la
pH dét, 1an hitu dung trich nuéc va lan hitu dung
phan tich theo phuong phap Bray 2 v6i hé s bién
dong (d9 anh huong) lan luot 1a 79,4%, 18,3% va
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2,3%. Két qua trén cho thay pH dit anh hudng co ¥
nghia nhét dén hoat tinh enzyme phosphatase trong
dat. Nhin chung, d dai cua thanh ngang trén db thi
Tornado cang 16n thi bién dau vao tuwong tng c6
mirc anh huong dén dau ra ciia mé hinh cang 16n.
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Mirc anh huéng cua cac bién dau vao 1én dau ra
ctia md hinh trén dd thi Tornado duoc xép tir trén
xudng dudi theo muc giam dan (Hinh 12)
(Bodmer, 2014).

Bing 2: Phuong trinh hdi qui da bién wéc lwgng hoat tinh enzyme phosphatase trong dat phén trong

khém
Mé hinh  Phuong trinh hoi qui tuyén tinh da bién R>  RMSE (%)
1 Y=343.100 -17.206X Ppyay 0,76
2 Y=1398.891-225.715 xpHino-10.483 XPpray 0,85
3 Y=99.554 + 76.955xpH 10~ 252.754xPi0- 5.234XPpiay 0,95 12,8

Ghi chu: Y: hoat tinh enzyme phosphatase; pHnzo (1:2,5); Paray2: ldn phan tich theo phwong phdp Bray 2; Przo: ldn

trich bang nude cit
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Hinh 11: Twong quan giira gia tri do thl_rcvté va gia tri wéc doan trén dudng 1:1 tir phwong trinh phén
tich hoi qui da bieén. Hinh tron thé hién gia tri Enzyme, dwong lien the hién duong 1:1

pH H20 27776

Senslt 1.45 Academic Version - Dat phén

4.1664
(79,4%)

0.40602

P H20 0.60903 (18,3%)
P Bray 2 10.4886 6.9924 (2,3%)
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Hinh 12: Két qua phén tich d¢ nhay cia phwong trinh hoi qui da bién. Thanh ngang dim thé hién gia

tri Enzym wéc doan wng véi gia tri clia bién diu vao. Thanh ding thé hién gia trj goc ciia Enzyme wéc
doan ung véi gia tri goc ciia bién dau vao
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4 KET LUAN

Hoat tinh enzyme phosphatase trong dat chiu su
chi phdi cua pH dat EC, s0 luong chit hiru co,
CEC, dam tbng sd, lan tong s6 va ham luong cac
chat dinh dudng ¢ dang hiru dung. Hoat tinh
enzyme phosphatase trong dit gia ting khi moi
truong dat thiéu dinh dudng ¢ dang hitu dung chu
yéu 14 lan. Két qua phan tich hdi qui da bién cho
thdy hoat tinh enzyme phosphatase chiu su chi phéi
manh cta pHuoo, Pr2o v Phraya - Két qua phan tich
hoi qui tuyén tinh da bién cho thdy c6 thé danh gia
hoat tinh enzyme phosphatase trong dat thong qua
phuong trinh hdi qui da bién v6i do chinh xac rat
cao do co sai sb cua phuong trinh hdi qui thip
RMSE thap (12,8%) va hé sb xac dinh R? cao
(0,95). Két qua phén tich d6 nhay cua phuong trinh
hdi qui da bién cho thiy, pH dat va Puy 14 yéu to
anh huong nhét 1én hoat tinh enzyme phosphatase
trong dat ké dén 12 P pray 2.
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