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TUONG QUAN GIUA SU HAP THU CUA CAY VA BON
PHUONG PHAP TRICH K, Ca, Mg VA Mn HU'U DUNG
TRONG PIEU KIEN NHA LUOI CUA MAU PAT PHU SA
TRONG LUA O PONG BANG SONG CUU LONG

Hupnh Tri Cwong va Tran Kim Tinh'
ABSTRACT

Six surface soil samples having different fertility levels were taken in the Mekong Delta.
Four extraction methods (CaCl,, DTPA, Mehlich II and Mehlich IIl) were used to extract
the availability of K, Ca, Mg and Mn in soil. The same soil samples were also used to
grow rice in a pot experiment. Fertilisers applied for this experiment were N and P. Rice
plant was harvested at 40 days after sowing to analyse the absorbed amount by plant.
Results showed that at Sprint-Winter crop (PX), the correlation coefficient R® found
between K-absorb and extracted -K was over 0,8 for CaCl, and Mehlich II methods,
Mehlich III had R’=0,9, no correlation was found with DTPA method (R°=0.02), in the
Summer-Fall crop (HT), R> was very high ( 0.96) for Mehlich III, Mehlich I was R’ =
0.93 and CaCl, was 0.88 and DTPA was R*=0,05. For Ca, BX crop, Mehlich III had R’
=0.43 higher than Mehlich Il (R2 = 0.28), but at HT crop, both extracted methods had R’
higher than PX crop (R’#0,5). For Mg, DX crop, Mehlich II had R’ highest compared to
other methods (R2 =0.55), the next was CaCl, method (R2 = 0.54) and Mehlich III had R’
= 0.36 and the lowest was DTPA method (R® = 0.14); at HT crop, R* was increased
compared to PX crop, Mehlich Il method had R’ =0.87, CaCl, method was 0.82, Mehlich
11l was 0.77 and the lowest was DTPA method (RZ =0.51). For Mn, DX crop, Mehlich IIl
method had R’ = 0.59, the next was Mehlich II (R* = 0.58), CaCl, (R’ = 0.31) and the
lowest was DTPA method (R2 = 0.04); HT crop, Mehlich III had R = 0.89, the next was
Mehlich II (R = 0.85), DTPA was R* = 0.29, CaCl, found not correlated (R’ = 0.07).
Mehlich III was the promising method to be used to extract multi-available nutrient in
soil in the Mekong Delta.

Keywords: Soil extract methods, nutrient availability, CaCl2, DTPA, Mehlich II va
Mehlich 111

Title: Correlation between plant uptake & four extracted methods of K, Ca, Mg and Mn
availability in alluvial rice soil

TOM TAT

Sdu logi dat mat trong hia dwoc ldy tir cdc dit cé dg phi khdc nhau & cdc tinh 6 PBSCL,

dé trich heong K, Ca, Mg va Mn hitu _dung bang cdc dung dich trich: CaCl;, DTPA,

Mehlich 1l va Mehlich Ill. Ciing vdi mau ddat nay dwge cho vao chdu dé tién hanh trong
trong lia. Thi nghiém chi bén phdan dam va phan lan. Bon muwoi ngay sau khi sa todn bg
mau lia dwoc thu hoach va phan tich liwong cdy hdp thu. Trong vu PX, lwong kali cdy hiit
va lwong trich dwoc co R’ > 0.8 cho cdc phwong phap trich CaCl,, va Mehlich II;
Mehlich III ¢é R*=0,9, khéng cé twong quan dwoc tim thay ddi véi DTPA (R*=0.02).
Sang vu HT, R’ cao nhdt 1én téi 0.96 (Mehlich III), ké dén la Mehlich II ¢6 R* = 0.93 va
CaCl, la 0.88 va ddi véi phirong phap DTPA ¢6 R*=0,05. Poi véi Ca vu BX, Mehlich I
c6 R? 1 0.43 t6t hon Mehlich II ¢é R® = 0.28, nhung & vu HT thi hai phwong phdp ¢6 R’
cao hon vu DX (R’=0,5). Péi véi Mg, vu PX, R cao nhdt la phuwong phap Mehlich 11 (R’
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= (.55), tiép theo la CaCl, (R’ = 0.54), Mehlich III (R’ = 0.36) va thdp nhdt la DTPA (R’
= 0.14), vu HT R’ gia ting so véi vu DX, Mehlich Il ¢é R’ 1a 0.87, CaCl, la 0.82, Mehlich
IIT 1a 0.77 va thdp nhat la DTPA (R’ = 0.51). Mn trong vu DX ciing cho thdy phuong
phdp Mehlich III ¢6 R> = 0.59, ké dén la Mehlich II (R° = 0.58), CaCl, (R> = 0.31) va
thdp nhdt la DTPA (R° = 0.04), vu HT Mehlich III ¢6 twong quan cao nhdt (R* = 0.89),
tlep dén la Mehlich H (R* = 0.85), DTPA (R° = 0.29), con phwong phap CaCl; thi khong
thay twong quan (R = 0.07). Phwong phdp Mihlich III la phwong phdp c6 trién vong dé
trich da nguyén t6 hitu dung trong dat.

Tir khéa: Phwong phdp trich dit, dinh dwéng hitu dung, CaCl,, DTPA, Mehlich II va
Mehlich 111

1 GIOI THIEU

Trong canh tac, dé mang lai lgi nhuan cao va tranh lam thiét hai mdi truong. Yéu
ciu can can thiét 1a dua ra khuyén céo lugng phén bon du cho cay trdng phat trién
de dat dugc nang suét co hi¢u qua kinh té. Trén nguyén tic, dé lam duoc diéu do,
can phai biét dugc dat cung cip cho cay trong bao nhiéu va luong dinh dudng can
bd sung 14 bao nhiéu?. Trong thuc té thi khéng don gian dé biét dwoc dat co thé
cung cép dugc cho cdy trong bao nhiéu dinh dudng, vi ngudn dinh dudng trong dat
¢6 nhiéu dang khac nhau, tuy theo loai dat. Trong khoa hoc dat, tir hiru dung’
(availability) duoc dung dé chi lwong dinh dudng ma cdy trong c6 thé s dung
duoc. Lam sao dé lugng hoa duoc lugng dinh dudng hitu dung?. Co nhiéu hop
chat hoa hoc dugce dé nghi dé trich lugng dinh hiru dung trong dat dé lam co s&
cho viéc tinh toan lwong bo sung du cho cdy trong. Houba et al. 2000 and Degryse
et al. (2003) dé nghi dung CaCl, dé trich, Lindsay (1978) sit dung DTPA dé trich
zinc, iron, manganese, and copper. Tién s§ A. Mehlich (1953) d¢ nghi dung dich
trich Mehlich 1, Mehlich 11 (1974) va Mehlich III (1984). Ba phuong phép nay
duogc str dung r@ng rdi cho cac loai dat khac nhau & My va Canada. Mehlich duoc
sir dung t6t cho viéc trich da nguyén t6 nho vao hdn hop hoé chit sir dung c6 chirc
nang trich dugc cac dang dinh dudng khac nhau trong dat. Hién nay thi & mot sd
nuée ciia Chau Phi va & Chau A (Indonesia va Philippine) ciing sir dung phuong
phap trich cia Mehlich. O Viét Nam, cac phuong phap trich nhu da néu chua duoc
sir dung. Do vay ma dé tai dugc thuc hién nham dé dénh gia va dé nghi sir dung
cho dat trong Iua.

2 PHUONG TIEN, PHUONG PHAP NGHIEN CU'U

Thi nghiém duoc thuc hién trén sau biéu loai dat phu sa tai PBSCL (1) Cai Lay -
tinh Tién Giang, (2) Cau K¢ — tinh Tra Vinh, (3) Moc Hoa - tinh Long An, (4)
Tinh Bién - tinh An Giang, (5) Vinh My - tinh An Giang, (6) Vinh Nguon - tinh
An Giang.

2.1 Pia diém liy miu

Tai 6 diém khao sat thu mau dat dau vu khoang 50 kg/diém & tﬁng mat (0-20cm)
dé 1am thi nghiém trong nha luéi. Cai Lay (Tién Giang) 1a loai dat phu sa, c6 sa
cAu sét va sét pha thit, tr nam 1967 vung nay da canh canh tac lién tuc 3 vu
lua/nam, co6 khi 1én t61 7 vu/2 nam. Ngoai ra, nong dan ¢ day da xen canh mot mot
sO loai cy trong can nhur 1am riy hodc 1én vuon. Vi ¢ dia hinh tuvong déi cao nén
hing nam it chiu anh huéng cua li. Cau Ké (Tra Vinh) 1a loai dét phu sa, ¢6 sa cdu
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thit pha sét trong khoang 0 — 75 cm, dudi 75 cm 1a cat pha thit, ving nay dé canh
tac 3 vu la/ndm tir rat lau, mot vai noi co két hop trong cdy dau phong va ciing
khong chiu anh huong cua 1d. Moc Hoa (Long An) 1a loai dat phu sa cd, c6 sa cdu
thit (Silty loam). Thoi gian ngap 1i bét dau tir thang 9 va két thic thang 12 (dwong
lich), tap quan canh tac ¢ déy la 2 vy lia/nam; khoang 3 nam tr¢ lai day, nong dan
bat dau lam thém ray nhu dau phong va dua hau. Tinh Bién (An Giang) la loai dat
phu sa, co nguon goc phong hoa tai cho c6 thanh phan sa cdu thit pha sét & cac
tang mat va doi sang cat pha thit & cic tang bén dudi. Thoi gian ngdp 1 bét dau tir
8 va két thuc vao thang 11 (duong lich), c6 nhimg nim két thic tré dén thang 12.
Ving nay canh tac 2 vu laa/nam, ¢ khi két hop véi dua hdu vao mua mua. Vinh
M§ (An Giang) la loai dit phu sa, c6 sa cdu sét pha thit, truéc ddy ngudi dan
thuong canh tac 2 vy lia/nam, nhung tir khi dugc bao dé (1991) da tang 1én thanh
3 vu/nam. Mot s6 noi dd chuyén ddi co ciu lén trong cay lau nam. Vinh Nguon
(An Giang) 1a loai dat phu sa tré duoc phu sa bdi hing ndm, c6 sa cdu sét pha thit.
Vung nay chiju anh huéng cua 1d sém, bat dau tir thang 7 va két thiic vao thang 11
(duong lich). Ngudi dan canh tac lua 2 vy/nam.

2.2 Cac phuwong phap trich K, Ca, Mg va Mn
Céc phuong phép trich kha ning cung cip dudng chat tir dat

CaCl, 0.01M: Dung dich trich 1a CaCl, nong d6 0.01 mol/l, trich theo ti 1& dat:
nuée 1a 1: 10. Can 3 g dat kho, thém vao 30 ml dung dich CaCl,, rdi lac trong 2
gio sau do6 loc qua gidy loc Whatman va dem do K, Mg, Mn trén may hép thu
nguyén tu.

DTPA: Dung dich trich 1a hén hgp cia 0.005 M DTPA (Diethylene-
triaminepentaacetic acid) + 0.1 M TEA (Triethanolamine) + 0.01 M CaCl,. Dung
dich trich dugc diéu chinh vé pH =7.3 +1 bang HCI 4 M.

Trich theo ti 1€ dat: nuée 1a 1: 2. Can 10 g dat kho thém vao 20 ml hon hop dung
dich trich, lac trong 2 gio sau do loc va dem do K, Mg, Mn trén may hap thu
nguyén tu.

Mehlich II: Dung dich trich 1a hdn hgp ctia 0.2 N NH,4CI + 0.2 N CH;COOH +
0.015 N NH,F + 0.12 N HCI. Trich theo ti 1¢ dat: nudc 14 1: 10. Can 2.5 g dat kho
thém vao 25 ml hon hop dung dich trich, lac trong 5 phut sau d6 loc va dem do K,
Mg, Ca, Mn trén may hap thu nguyén t.

Mebhlich ITI: Dung dich trich 1a hon hop cia 0.2 N CH;COOH - 0.25 N NH,NO; -
0.013 N HNOs - 0.015 N NH4F - 0.001 M EDTA. Trich theo ti 1¢ dat: nudc 1a 1:
10. Can 2.5 g dat kho thém vao 25 ml hdn hop dung dich trich, lic trong 5 phiit sau
loc va dem do K, Mg, Ca, Mn trén may hip thu nguyén tir.

2.3 Thi nghiém trong chau

Thi nghi€ém duoc thuc hién qua hai vu Pong Xuan va Hé Thu tai nha Iudi Vién
nghién ctru va phat trién Cong Nghé Sinh Hoc, Trudong Pai Hoc Can Tho. Sir dung
gidng ltia OMCS 2000 c6 thoi gian sinh truong 90 ngay. Do 4nh sang trong nha
kinh khong déu nhau, nén thi nghiém duogc bo tri theo thé thirc khdi hoan toan
ngiu nhién dé khic phuc hién tuong anh sang chiéu khong déu. Thi nghiém chi
bon dam va lan (80kg dam/ha, 60kg lan/ha) cho 6 loai dat va 4 lan lap lai. Mdi
nghiém thirc dugc trong trong chau (dién tich 0.038 m®) ¢ 1 kg dét kho va duoc
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gieo 37 hat lta. Nudc st dung tudi cho sudt thi nghiém 1a nudc cat. Phéan lan 1a
phan don c6 cong thirc Na,HPO,, con phan dam Ia urea. Phan lan dugc bon toan
bo mot lan trude khi sa. bén 10 ngay sau khi sa bon 1/4 lugng dam, va boén 1/2
lugng dam con lai vao luc 25 ngay sau khi sa. Thu mau ciy luc laa duoc 40 ngiy;
ghi nhan chiéu cao, s6 chdi. Mau cay dugc rua sach nhanh bang nude cat sau d6
dem can, siy & 105°C dé tinh sinh khéi va sdy & 50 C dé phan tich tong hap thu K,
Ca, Mg, Mn st dung phuong phap v6 co hod miu ciy. VO co mau «cdy voi tac
dung ctia hdn hop acid Salisilic va acid Sulphuric (96 %), toan b chit hitu co bi
oxy hod & nhiét d6 cao. Sy oxy hoa hoan toan nho¢ sy hién dién cua H,O, (30 %)
lam chat xuc tac.

2.4 Xir Iy va thong keé s6 liéu
S6 liéu thi nghiém dl,l‘()’C tinh‘ toan, veé d§ thi, tim tuong quan bé'lng chuong trinh
Excel va phéan tich thong ké bang phan mém Minitab

3 KET QUA VA THAO LUAN
3.1 Két qua
3.1.1 Twong quan giita lwong K trich dwoc va luong K cdy hut

Vu DX, qua hinh 1 cho thdy twong quan giita lugng kali cay cay hit va luong trich
duge ¢6 R* > 0.8 cho cac phuong phap trich CaCl, va Mehlich II; Mehlich III c6
R? = 0,9. Khong c6 twong quan duoc tim thiy d6i voi DTPA (R*=0.02).
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Hinh 1: Twong quan giira ciy hip thu K va K trich dwoc tir bén phwong phap ¢ vu DX

Sang vy Hé Thu, c6 sy twong quan rat cao giita hip thu kali voi 3 phuwong phap
trich, R? cao nhit 1én t&i 0.96 (Mehlich IIT), ké dén 1a Mehlich IT ¢6 R* = 0.93 va
CaCl, 1a 0.88 va d6i voi phuong phap DTPA thi khong thay sy twong quan (Hinh
2). Luong cy hit /chau trong vu HT giam rat nhiéu. Trong vu DX luong cay hut
t6i da 1a 300 mg/chau va thap nhat 1a 25 mg/chau, sang vu HT luong hap thu tdi da
1a 90 mg/chau va tdi thiéu 1a 8 mg/chdu, nhung van ¢6 R? cao va cao hon vu DX.
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Hinh 2: Tuong quan giira ciy hip thu K va K trich dwoc tir bén phwong phap ¢ vu HT.

3.1.2 Calci trich duoc va cdy hut

Do trong dung dich trich bang DTPA va CaCl, ¢ chira Ca, nén trong phan nay
khong phan tich hai phuong phap vira néu. So véi kali, tuong quan gitta cay hut
calci va lugng calci trich dugc kém hon, Phuong phap Mehlich 11 c6 R? 14 0.43 tbt
hon Mehlich II ¢6 R, = 0.28 (Hinh 3). Sang vu HT tuong quan giita cay hut va
luong trich duge cao hon véi R* dat khoang 0,5 cho ca hai phuong phap. Lugng
cay hut trong vu DX (100mg/chéu) va cao hon vu HT (38mg/chéu).
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Hinh 3:

Twong quan gitra cay hip thu Ca va Ca trich dwoc tir bdn phirong phap & vu DX .
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Hinh 3: Twong quan giita ciy hip thu Ca va Ca trich dwoc tir bén phwong phap ¢ vu HT

3.1.3 Magesium trich duwoc va cdy hut

O vu Pong Xuan sy twong quan gitra cung cap va hap thu Mg trén céac loai dat
khong dat cao nhu kali, nhung twong dwong véi Ca, twong quan cao nhit la
phuong phap Mehlich II (R* = 0.55), tiép theo 1a CaCl, (R* = 0.54), Mehlich III
(R? = 0.36) va thip nhit 1a DTPA (R? = 0.14) (Hinh 4). Luong cdy hut trong vu

DX cling cao hon vy HT.
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Hinh 4: Twong quan giita cAy hip thu Mg va Mg trich dwgc tir bén phwong phap & vu DX

Vu HT, twong quan giita cay hut va Mg trich duoc gia ting so v6i vu BX va c6 R?
cao (Hinh 5), phuong phap Mehlich II ¢6 R? 12 0.87, CaCl, 1a 0.82, Mehlich III 1a
0.77 va thap nhét 1a DTPA (R*=0.51).
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Hinh 5: Twong quan giira cay hip thu Mg va Mg trich dwoc tir bén phwong phap & va HT
3.1.4 Mangan trich duwoc va cdy hut

Hinh 6 cho thay Mn trong vu DX cling cho thiy phwong phap Mehlich III c6
twong quan cao nhat (R* = 0.59), ké dén 1a Mehlich II (R* = 0.58), CaCl,
(R*=0.31) va thdp nhat 1a DTPA (R* = 0.04).
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Hinh 6: Twong quan giita ciy hip thu Mn va Mn trich dwgc tir bén phwong phap ¢ vu PX

Hinh 7 cho thiy c6 su twong quan tbt giita Mn cay hut va Mn trich dugc tir cac
phuong phap va cao hon vu DX. Phuong phap Mehlich III ¢c6 twong quan cao nhat
(R? = 0.89), tiép dén 1a Mehlich II (R* = 0.85), DTPA (R* = 0.29), con phuong
phap CaCl, thi khong thiy tuong quan (R* = 0.07).
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Hinh 7: Twong quan giita cAy hip thu Mn va Mn trich dwoc tir bén phwong phap ¢ vu HT
3.2 Théo luin

Viéc chon mét phuong phap trich phu hop cho tt ca cac loai dét 1a rat kho. Cac
nha khoa hoc thudng chon pH dat dé st dung phuong phap trich cho phu hop.
Walton and Alle (2002) cho biét dung dich trich Mehlich III 1a phwong phap rat
hiéu qua va c6 gia thanh phan tich 1€, vi khi ap dung n6 danh gia dugc tinh trang
dinh dudng cua dat & Tay Uc va cha ¥ rang phuong phéap nay chi phu hop cho dat
mat chua va trung tinh. Phuong phap Mihlich III cting cho thay n6 déng gla hau
hét cac chat dinh dudng. Phuong phap Mihlich III ciing rat tot d¢é danh gia dinh
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duopiing trong phan hitu co u. Vi nhan dinh ciia Walton and Alle, Mylavarapu et
al. (2002), c6 thé Mithlich III 1a phuong phap phu hop cho dat ciia Viét Nam vi dat
clia Viét Nam c6 pH tir chua dén trung tinh. Phuong phap Mihlich III ciing dugc
sir dung tot cho viéc 1ap ban dd phi nhiéu dat dé chan doan viéc thiéu dinh dudng
cua dat. Khi sitr dung Mihlich III dé danh gia P-d& tiéu, Manula Nathan et al.
(2005) da bao cdo phuwong phap Mihlich III ¢6 tuong quan tét véi phuong phap
Bray I, vi R*=0,98. Déi v6i K va Ca+Mg, phuong phap Mihlich III ¢6 tuong
quan tdt véi dung dich trich 1a NH40OAC voéi R?=0,97 va R’=0,94 theo thtt tu. Cho
cac nguyén t6 khac, tic gia ciing d nghién ciru va két luan rang, phuong phap
Mihlich III ¢6 thé duoc st dung dé xéac dinh luong dinh dudng hitu dung va dua ra
khuyén c4o phan bén cho dit & Missouri (Sims, J.T. 1989). Téc gia ndy cling cho
thdy dinh dudng hitu dyng trich tir Mihlich III ¢6 tuong quan tot v6i phuong phap
DTPA, nhung trong nghién ctru nay ching t6i khong tim thay moi quan hé nay cho
hau het cac nguyén t6 (hinh 1-8), phwong phap DTPA hau nhu khong cho tuong
quan tot trén dat trong lta. Trong nghién ciru ndy chung toi thay rang dbi véi K,
phuong phép CaCl,, Mihlich II va Mihlich III cho twong quan tt & ca hai vu DX
va HT (Hinh 1 va 2). Béi v6i Ca, phuong phap Mehlich III ciing tot hon phuong
phap Mihlich II, nhung hé sO tuong quan R’ chi khoang 0,5 & vu HT (Hinh 3 va 4).
O vu DX, Mg chi cho twong quan tot véi dung d1ch trich 1a CaCl, va Mehlich 1I,
voi R? dat khoang 0,5, nhung sang vu HT thi R” ting dang ké cho ca ba phuong
phap CaCl,, Mihlich II va Mihlich III v&i R? dat khoang 0,8 cho ca ba phuong
phép (H1nh 6). B6i voi Mn, chi ¢6 Mihlich II va Mihlich III 1a cho twong quan tot
véi R? dat khoang 0,6 ¢ vu DX va tang l1én dat khoang 0,9 & vu HT.

4 KET LUAN VA PE NGHI

Phuong phap Mihlich III 1a phuong phap c6 trién vong dé trich da nguyén t6 hiru
dung trong dat.

Viée di dén két luan mét phuong phap t6t cho viée chan doan tinh trang dinh
dudng cua dét, can phai nghién ctru nhiéu hon nita vé loai dét, loai cdy trong va
quan trong hon hét 1a thir lai vé dap tmg phén bon cua cay trong. bay chi 1a nghién
ctru bude dau, do s6 mau chi c6 6 mau, nén két qua con han ché, chi mang tinh
tham khao. D& nghi nghién ctru phuong phép trich Mehlich III sau rong hon.
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