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Tom tat: Su hip phu phdt pho ctia dit anh huéng dén kha ning cung cap phét pho dé tiéu cho cay
tréng va rira trdi phbt pho vao moi trudng nudc. Nghién ctru nay duoc thyc hién bang céch bd
sung thém P,0s & cdc ham lwong 100, 300, 600 ppm vao dit dé danh gia kha ning hip phu va bao
hoa phét pho trong dit dugc 1dy tir 10 vuon trong cam & huyén Cao Phong, tinh Hoa Binh da dwoc
xdc dinh ham lugng phdt pho tong sb va dé tiéu déu & mirc giau dén rat giau 1am ting ham lugng
phdt pho trong 14 cam vugt mirc thich hop tir 1,79-3,67 1an. Két qua thi nghiém di chi ra kha ning
hap phu phét pho giam dan theo chiéu ting 1én ciia ham lugng phdt pho bd sung vao dit. O ham
lugng P,05 100 ppm kha ning hap phu tir 62,48% - 94,66%; 300 ppm 1a 47,20% - 81,38%; 600
ppm la 18,02% - 60,54%. Kha ning hap phu phdt pho cta dét ting ¢ dat gidu sét va c6 do chua
thap, nguoc lai s& giam trong diéu kién dat c6 ham lugng cht hitu co va phdt pho dé tiéu cao.

Tir khéa: Hap phu, Phot pho, dat tréng cam, cam Cao Phong.

1. Mé dau

Phét pho thyc hién nhiéu chic nang quan
trong trong qua trinh quang hop trao ddi chét &
thuc vat néi chung va cdy cé mdi néi riéng.
Phét pho kich thich sy nay chdi, d¢ nhdnh, ra
hoa, ddu qua, tang sinh khéi va chét lugng qua,
dam bao cho phit trién bd re gitp cdy tang kha
nang chong chiu voi céc yeu t6 bét loi. O thoi
ky kién thiét cdy cin nhiéu phot pho de tang
hiéu suit quang hop, phit trién bo ré khoe
manh, tao tan va phan canh déu. Khi thiéu phdt
pho, tdc do sinh truoéng cia cdy bi giam, 14
moéng, mau xanh t6i, giam cuong do quang hop
dan dén cdc 14 gia hon nhanh bi mat mau xanh
do ham luong diép luc giam. Néu thiéu phdt
pho, qua cam c6 thé bi rung nhiéu trudc khi
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chin, vé d?ly, san sui, trai it nuwdc, kho, chua va
thuong r5ng ruot [1].

Bén phan va 4p dung cic bién phdp cai
thién do phi duoc coi la giai phép kip thoi trong
giai quyét van dé thiéu hut phdt pho trong dat
nhiét déi. Tuy nhién, néu str dung quéa nhiéu
phén lan, lam tang kha nang bao hoa phot pho
trong dat s& lam tang ham luong phdt pho dé
tiéu vuot qui nhu cau dinh dudng cua cay
trdng. Theo Embleton (1978), khi dt trong cay
c6 mui gidu phét pho s& 1am giam nhu cu dinh
dudng nito, dac biét la gy thiéu kali, kém,
ddng va lam giam vi ngot ciia qua, giam kich
thudce qua, tang do day cta vo [2].

Bén canh do, dat giau phot pho con lam
giam s6 luong cdc bao tir nAm r& cong sinh voi
hé ré ciia cdy, do ting ham lugng phdt pho &
trong cdc mo thyc vat dan dén tc ché qua trinh
tao ra bao tir moi [3,4].
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Céy cam la loai cdy an qua c6 chu ky khai
thac dai, trong mot 1an ¢ thé khai thac trong
thoi gian tor 10-20 nam. Cay cam & huyén Cao
Phong, tinh Hoa Binh dugc biét dén la cay
trdng chil lyc trong phat trién kinh t& xa hoi
cling nhu giai quyét nhu cu lao dong viéc 1am
cua dia phuong. Cay cam da duoc bao hd chi
dan dia Iy “Cam Cao Phong” nim 2014. Dién
tich dat trong cam toan huyén Cao Phong nim
2015 la 1.774 ha, trong d6 1.200 ha cay cam
dang & thoi ky san xuét kinh doanh, cho san
luong trén 20.000 tdn. Cdc vudn cam kinh
doanh 8-10 tudi cho doanh thu khoang 750-800
triéu dong/ha [5].

V6i myc tiéu ting ning suit va san lugng
cam dé ting loi nhuan nén phin bén héa hoc
dam, 1an, kali dugc str dung & Cao Phong déu &
mirc rat cao so véi nhu cau khuyén cdo cua
VietGAP. Lugng phan lan dugc su dung cho
cdy cam tir 3-15 ndm tudi & Cao Phong, trung
binh 12 2-3 tin/ha/nam da lam ting ham luong
phdt pho tong s6 va dé tiéu trong dat [6]. Trudc
thuc trang nay da phan dnh nhiéu nguy co ri ro
db6i v6i cay trong va tinh trang rua troi phot pho
theo dong chay gay thiét hai vé mat kinh té va 6
nhiém moi truong. Vi viy, nghién ciru nay
duoc thyc hién dya trén co s& su dung nguén
phan 14n ctia dia phuong dé bé tri thi nghiém b
sung thém phdt pho vao dit véi cc ham lugng
khic nhau nhim ddnh gid kha nang hip phu
phdt pho cta dat. Bénh canh d6 tién hanh phan
tich cic tinh chat, ham lugng phét pho tong s6
va dé tiéu cua dét trude thi nghiém, ham luong
phdt pho trong 14 cam phuc vu dénh gid kha
ndng cung cap phdt pho dé tiéu cho cdy cam
nham dwa ra co so khoa hoc khuyen céo viéc sur
dung phan bén hop 1y tai ving trong cam Cao
Phong, Hoa Binh.

2. Vat liéu va phwong phap nghién ctru
2.1. Phuong phdp ldy mdu nghién ciru

DAt nghién ctru 1a dét feralit d6 vang phat
trién trén nén d4 mac ma trung tinh, cé d¢ day

tang dét trén 100 cm, duoc ldy ¢ do sau 0 - 40
cm theo phuong phdp 1dy mau hon hgp, tai cic

vudn trong cam tir 1 dén 20 nam tudi trén dia
ban huyén Cao Phong, tinh Hoa Binh. Trong dé
3 vuon cam 1 tudi da dugc trong lai chu ky 2.

Mau 14 cam nghién ctru 1a cic 14 cam banh
té¢ duoc lay theo tai liéu huéng dan cia Anoop
Kumar Srivastava (2012) [7]. Ngét cac la cam
khoang 4 thang tudi dwoc moc ra tir cic canh
phat trién binh thudng nhung khéng dau qua.
L4 dugc hai trén cady cam tai cdc vuon tuong
g voi cting vi tri 1y mau dat & mdi cay. Moi
mAu 14 dai dién ding dé phén tich dwoc hon hop
lai tir 3 cay.

2.2. Phuong phdp phan tich va xir 1y s6 liéu

+ Phuong phdp phan tich dat va 14:

Phan tich thanh phan co giéi bang phuong
phédp 6ng hit Robinson, pHgc: TCVN
5979:2007, OM%: TCVN 8941:2011, CEC:
TCVN 8568:2010, P tong sb6: TCVN
8940:2011, P: TCVN 5256:2009, Ca va Mg
trao déi Chuan d6 Trilon B. Li cam duoc
mang vé phong thi nghiém rura sach bang nudc
cét, dé réo, sdy kho dén khoi luong khong d01 o
110°C, nghién nho bang thuyén tin, phd mau
bang dung dich H,SO, va HCIO, dic néng, so
mau xanh Molipden dé dinh luong két qua.

+ Phuong phap b tri thi nghiém:

Nghién ctru kha nang hap phu phdt pho cua
dat: Can chinh x4c 10 gam dat khd khong khi
da ray qua rdy 1 mm cho vao binh tam gidc 250
ml; St dung dung dich mubi KH,PO, quy dbi
sang ham lugng P,Os tuong tng la 100, 300,
600 ppm dé bd sung vao mdi binh tam gidc theo
ty 1€ 1:5. Mbi ham lugng thi nghiém duoc lap
lai 3 lan. Lic trén mdy lic véi toc do 250
vong/phut trong 1 gio bé léng yén trong 24
gi0, khi d6 mot phan ion phdt phét bi dat hap
phu dudi dang trao ddi va khong trao d6i. Trén
co s6 xdc dinh luong ion phdt phat con lai trong
dung dich cén bang dé tinh ra lugng phdt pho bi
dat hap phu.

+ St phan mém Excel dé xir Iy va md ta sd
lidu. Két qua nghién ctru 1a gid tri trung binh
ctia 3 1an lap lai.
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3. Két qué nghién ciru
3.1. Tinh chdt Iy héa cua dat nghién ciru

Trén bang 1 cho thdy déat nghién ciu c6
thanh phan co gidi hau hét 1a thit pha sét riéng
mau M1, M5, M6 di dugc diing mdy xiic dao
dat truée khi trong lai chu ky cam méi c6
TPCG Ia sét va sét pha thit; Do chua ¢ mirc
chua dén rat chua pHka 3,57-5,50, thép hon
muec thich hop cho cdy cé mui tir 5,5 - 6,5; Ham
luong chit hiru co trung binh dén trung binh
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cao, 1,56%-3,99%: CEC 11,32-17,16; Ca** 3,5-
9,37, Mg2+ 3,25-10,62 meq/100g dat. Mac du
dat & Cao Phong van phit hop cho sy phat trién
ctia cdy cam. Tuy nhién yéu té do chua duoc
coi 12 nhan td gidi han can phai dugc cai tao
bang céch ting thém lugng voi bén va giam sir
dung phan khodng. Vi khi dit & murc rat chua
pH < 5 s& lam tang ham luong Fe, Al linh dong
va giam hoat dong sinh hoc dat 1am giam kha
ning cung cap phét pho dé tiéu cho cay [8].

Bang 1. Mot s6 tinh chit 1y héa ctia dit trude thi nghiém

Mau dat  Tudi Tén goi dét pHka  OM (%) CEC Ca™ Mg™
cay theo TPCG meq/100g dat
Ml 1 Sét pha thit 3,75 2,86 12,43 5,50 5,56
M2 1 Thit pha sét 4,63 1,56 11,32 5,33 3,25
M3 1 Thit pha sét 4,45 2,70 12,20 6,16 5,30
M4 3 Thit pha sét 4,65 3,99 17,16 9,37 6,20
M5 3 Sét 3,85 3,22 13,83 5,23 5,19
M6 7 Sét pha thit 3,57 2,76 15,25 3,5 10,62
M7 12 Thit pha sét 4,47 3,15 13,33 4,77 7,03
M8 15 Thit pha sét 5,50 3,41 14,01 7,57 4,02
M9 15 Thit pha sét 4,42 3,27 12,93 5,35 4,45
MI10 20 Thit pha sét 4,25 2,65 13,25 4,75 5,75
3.2. Ham leong phét pho trong dat va ld cam
Béang 2. Ham lugng P,Os;, trong dat vala
K1~ hi¢u Tudi cay P,Os5 dat P trong 14
mau tong so dé tidu /
(%) (mg/100g dAt) (mg/g)

M1 1 0,17 13,10 2,87

M2 1 0,33 53,74 4,98

M3 1 0,24 40,65 4,25

M4 3 0,18 54,31 4,69

M5 3 0,27 30,70 3,42

M6 7 0,20 46,16 4,72

M7 12 0,18 56,72 4,16

M8 15 0,12 104,96 5,87

M9 15 0,15 38,98 4,35

M10 20 0,18 8,84 1,02

Mic thich hop 5-7 1,2-1,6

Ghi chi: Mirc twong quan thudn c6 ¥ nghia giita ham luong phdt pho d& tiéu trong dit va trong 14 cam 1a 0,01, hé 6

Pearson = 0,877.
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Bang 2 da chi ra ham lugng phot pho tong
$6 (PZOSB) trong dat nghién ctru déu or muc giau
dén rat giau tir 0,12-0,33%. Cic miu dat M1,
M2, M3, M4, M5 déu 1a dit lay 6 vuon trong
cam thoi ky kién thiét co ban (1-3 nim tudi,
trong chu ky 2), ¢6 thé thiy rang ham luong
phdt pho dugc bd sung & mirc qua nhiéu 1a chua
can thiét. Theo Cao Viét Ha va Lé Thanh Tung
(2010) ham lugng P,Os tai dat tr6ng cam Ham
Yén, Tuyén Quang chi dat 0,02 - 0,08% thap
hon 1,5 - 6,6 1an so véi dét nghien cuu [9].
Nguyén nhén la theo thoi gian, tong lugng 1an
duge bd sung vao dat & mirc cao dén rit cao va
dugc tich lity lai, két hop véi lugng phan lan
bén cho cidc vudn cam trung binh la 2- 3
tn/ha/nam [6].

Ham luong phét pho dé tiéu (Py0sq) trong
khoang 8,84-104,96 mg/100g dét, cao hon 1,76
-15 1an mirc thich hop ddi v6i nhu cau cua ciy
c6 mii (5-7 mg/100 g dat) [6]. Két qua nay da
chi rd & nhitng mau dat c6 ham lugng P,Os, cao
thi ham lugng PZOSdt cao. Diéu quan trong hon
1a két qua xu ly thong ké da chi ra mdi tuong
quan thuan giita ham luong phdt pho d& tiéu
trong dat va trong 14 cam voi mirc ¥ nghia 0,01,
hé s Pearson = 0,877.

Két qua phan tich 14 cam cho thdy ham
luong phét pho tong sd trong 14 dao /dong trong
khoang 1,02 - 5,87 mgP/g, thip nhat & mau 14
MI10 lay tai vuon trong cam 20 nim cla ndng

truong da budc vao thoi ky gia cdi ¢6 diéu kién
cham séc kém nhét, cao nhat & vudn cam 15
tudi c6 diéu kién chim séc tdt, phén lan duoc
b6 sung trung binh 3 tin/ha/nim. Ngoai trir mau
14 M10 ra thi tit ca cdc mau 14 cam phan tich
déu c6 tong ham lugng phdt pho ¢ mirc rat cao,
vuot qua gidi han trén cua muc thich hop 1,79-
3,67 lan. Nghién ciru thyc dia da cho thay la
trén cic canh vuon tan da ldy mau nay di rat
xanh t6t nhung hau nhu khéng c6 qua.

Nhu viy c6 thé thdy rang viéc bén qud
nhiéu phan lan da lam tang ham lwgng phdt pho
téng s6 va dé tiéu trong dat va anh huong truc
tiép dén kha ning hip thu dinh dudng phdt pho
trong cdy. Theo Tran Thi Tuyét Thu va nnk
(2016), trong dét trong cam Cao Phong ¢ ham
luong kém téng s6 va dé tiéu ¢ muc thap [6].
Trong khi phét pho 1a nguyén té dinh dudng c6
tinh ddi 'khang manh v6i kém nén khi dat qua
giau phdt pho s& lam giam kha nang cung cap
kém cho cdy, gy mat cin bang dinh dudng,
anh huong dén qud trinh téng hop ciia khoang
70 loai enzim c6 chuia Zn, s& giy tic dong
khong nhé dén céc qué trinh trao d6i chat khac
[2,7]. Bén canh d6, con giy ton that kinh té do
tdng chi phi st dung phan bén, giy thodi hoa
dat va tang rira troi phot pho vao dong chay gay
phii dudng ngudn nudc cta cic thiy vuc tiép
nhan.

Bang 3. Kha nang hip phu phét pho cua dat

Mau 100 ppm 300 ppm 600 ppm
dat mg/100 % mg/100 % mg/100 %
g dat g dat g dat

M1 46,49 92,98 108,81 72,54 164,12 54,70
M2 45,49 90,99 82,81 66,20 143,28 47,76
M3 36,24 72,48 97,14 64,76 144,11 48,03
M4 31,66 63,32 70,80 47,20 126,60 42,20
M5 47,33 94,66 122,07 81,38 181,62 60,54
M6 44,66 89,32 99,64 66,43 125,77 41,92
M7 43,83 87,66 96,48 64,32 7492 24,97
M8 31,24 62,48 85,81 57,20 54,08 18,02
M9 46,49 92,98 107,48 71,65 100,76 33,58
M10 46,99 93,98 109,69 73,10 137,44 45,81
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3.3. Kha ndng hdp phu phot pho ciia dat

Két qua bang 3 cho thdy kha ning hip phu
phdt pho giam dan theo chiéu ting ciia ham
luong phdt pho dua vao. G ham luong 100 ppm
P,0s kha ning hip phu phdt pho tir 62,48-
94,66%. Khi tang 1én 300 ppm kha ning hip
phu giam xudng con 47,20- 81,38%, giam 10-
30% so v6i lugng bd sung 100 ppm. Khi luong
b6 sung tang 1én 600 ppm P,Os thi kha nang hap
phu phét pho chi con 18,02-60,54%, giam 30-
60% so v6i lugng bo sung 100 ppm. Két qua
nay ciing twong ty nhu mot sd nghién ciru da
chi ra kha ning hip phu phdt pho cua dit phu
thudc vao ham luong phot pho dua vao dat. Khi
lugng phot pho dwa vao dat cang 16n thi kha
ning hap phu phdt pho cang giam do bdo hoa
dung tich hdp phu phdt pho cua dat [8,10-12].

Trén co s& ciia két qua nghién ctru nay, c6
thé thdy rang dt trong cam & Cao Phong, Hoa
Binh di bdo hoa phot pho & mic cao, ham
luong phot pho dy trit trong dat rat giau, vuot
qud nhu ciu can thiét cia ciy cam. Do vay, néu
khong c6 bién phdp quan ly va thyc hién quy
trinh bén phan hop 1y s& giy that thoat mot
luong 16n phan lan, dong thoi anh huong dén
hiéu qua canh tic cam.

3.4. Moi quan h¢ giita mot s6 tinh chat dat dén
khd nang hdp phu phét pho
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Trén bang 4 cho thiy kha nang hap phu
phdt pho cia dat khong c6 m01 twong quan rd
voi ham luong phdt pho tong s6 nhung lai ty 1¢
nghich rat ro voi ham lugng phdt pho d& tiéu
san ¢ trong dat, & muc tuong quan ¢ y nghia
0,05. Két qua phén tich da chi 16 & dat c6 ham
luong P,0sg, cao thi kha nang hap phu phét pho
thip. Nghién ciru nay hoan toan phit hop véi
nhan xét trong nghién cuu cua Pham Thi
Phuong Thiy nam 2011 [10]. Nguyén nhan c6
thé 1a do dit c6 ham luong phdt pho dé tiéu cao
1a do céc vi tri hap phu phdt pho d giam dan va
gin nhu bio hoa. Bang 4 ciing dd chi ra ham
lugng phét pho dé tiéu trong dat c6 mdi tuwong
quan thuén véi sy ting pH dat & mic ¥ nghia
0,01. Két qua nay da chi ro vai trd quan trong
clia viéc cai thién do chua dit dé ting cuong
kha ning cung cap phdt pho dé tiéu cho cay.

Do chua c¢6 anh huong rat 16n dén kha nang
hap phu phét pho cia dat. Khéc véi thanh phan
cap hat sét, khi pH trong dat cang giam thi kha
ning hip phu phot pho cua dat cang tang. Didu
nay c6 thé giai thich rang khi dat cang chua, pH
cang thap thi kha nang hip phu phdt pho cang
16n 14 do tang ham lugng Fe, Al linh dong.
Theo Nguyén Tir Siém, khi pH giam tir 0,5-1
don vi thi ham luong AI** ting 1én 4 1an. Fe, Al
phan tmg véi phét pho ¢ trang thai két tia cb
dinh chat trong dat [8].

Bang 4. Quan hé gitra mot s6 tinh chat d4t voi kha nang hap phu phét pho cta dat

100ppm 300ppm 600ppm P,0Osts P,0Osdt pH %0M CEC Ca™ % sét
100ppm 1
300ppm 859%*% 1
600ppm 0.461 0.525 1
P,0sts 0.327 0.294 0.623 1
P,0sdt -701* -0.631 - 754% -0.219 1
pH -703%* -0.606  -.697* -0.256 7771
%0OM -0497  -0386  -0.318 -.681* 0.236 0.18 1
CEC -0479  -0.558  -0.168  -0.389 0.233 0.002 748*% 1
Ca* -.834%%  _741%  -0.204  -0.247 0.447 .639%* 0.571 0463 1
% sét 735* 726* 0.625 0.255  -783** -889*%* -0.23 -0.089 -732* 1

Ghi chii: "Mirc twong quan c6 ¥ nghia 0,05; “"Mirc twong quan ¢ ¥ nghia 0,01
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Nhin chung, dat giau chat hitu co thi hip
phu phdt pho thdp. Mic di trong nghién ctru
nay cho két qua twong quan ¢ mirc thiap nhung
cling da chi rd mbi quan hé ty 1¢ nghich rat chic
chin gitta ham luong chét hitu co va kha ning
c¢b dinh phét pho. Khi mat chat hitu co 1am cho
ning lyc cd dinh phdt pho ting manh. Ciing
theo Nguyén Tir Siém, khi dt mat di 1% chat
hiru co, nang luc c¢b dinh phdt pho c6 thé ting
thém 500 ppm P,Os. Vi chét hiru co c¢6 kha
nang chelat héa cao, lién Két véi Fe, Al, tranh
cho phét pho khoéi bi gitr chit va giai phéng
ching sang dang hoa tan [8].

Kha nang hap phu phét pho ciia dit dat cao
nhét trén dat sét > sét pha thit > thit pha sét >
cit pha thit. Sy c6 dinh phdt pho o dat sét
thuong 16n hon dat c6 thanh cdp hat th hon.
Do vdy, ty 18 sét cang cao thi kha ning cung cap
phét pho cho cay cang giam. Bang 4 ciing chi ra
moi twong quan thuén gitra ham lugng sét trong
dat véi kha nang cb dinh phét pho, két qua nay
thé hién ro nhiat & ham lugng P,Os dugc bd
sung 1a 100 va 300 ppm P,0s. O ham lugng
phot pho dugc bd sung 1én dén 600 ppm P05,
cao gap 2 dén 6 1an so da lam dat dat dén trang
thai bao hoa lan, 1am giam kha nang hap phu.

Nhu véy, trong nghién ctru nay da chi o sy
khdc biét vé kha nang hap phu phét pho giita
cdc mau dat thi nghiém. Su khac bi¢t nay phu
thudc chi yéu vao thanh phan co gi6i, do chua,
ham lwong chat hiru co va ham lugng phdt pho
san c6 trong dat.

4. Két luan

Ham luong phdt pho téng s6 va dé tiéu
trong dat nghién ciru déu ¢ muc giau dén rat
giau 1am ting tinh trang thira phdt pho trong 14
cam, vuot qud muc thich hop (1,2-1,6 mgP/g)
tr 1,79 dén 3,67 lan.

Kha ning hip phu phdt pho cua dat thi
nghiém giam dan theo chiéu ting ham lwong
phdt pho dugc bd sung vao dat & cac mirc 100,
300, 600 ppm P,0s.

Kha ning hap phu phét pho cia dat ting &
dat gidu sét va c6 do chua thip, nguoc lai s&

giam trong diéu kién dit c6 ham lugng chét hitu
co va phdt pho dé tiéu cao.

Vi vdy, can c6 bién phdp quan 1y va sir
dung phan bén phdt pho hop 1y dé giam thiéu
nhing tic dong bat lgi ctia phdt pho dbi véi cay
trdng va moi truong.

Loi cam on

Nghién ctru nay dugc thyc hién voi sy tai
tro cua de tai cap Pai hoc Quoc gia Ha No§i, ma
s60 QG.16.19.
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Phosphorus Adsorption Capacity of Soil in Orange Orchards
in Cao Phong, Hoa Binh

Tran Thi Tuyet Thu, Hoang Thi Minh Ly

Faculty of Environmental Sciences, VNU University of Science, 334 Nguyen Trai, Hanoi, Vietnam

Abstract: Phosphorus adsorption of soil affectes ability to provide available phosphorous nutrient
for plant and leaching P into water environment. This study was carried out by adding 100, 300 and
600 ppm P,0Os into soil to evaluate the phosphorus adsorption and saturation ability of soil, taken from
10 orange orchards in Cao Phong District, Hoa Binh Province. The initial available P and total P
contents in soil from those orchards were determined as abundant to highly abundant, leading to P
contents in orange leaves exceeding suitable threshold about 1,79-3,67 times. The results showed that
the adsorption capacity decreased with the amelioration of added P,Os levels. The phosphorous
adsorption capacity of soil was 62.48% - 94.66%, 47.20%-81,38% and 18.02% - 60.54% with P,Os
content added 100 ppm, 300 ppm and 600 ppm; respectively. This results agrees with those in
previous studies, in that acidity soil with low pH has high P adsorption capacity; soil with rich organic
matter, high P available content has low P adsorption ability; clay-textured soil has high P adsorption
capacity.

Keywords: Copper, Adsorption, phosphorus, citrus soil, Cao Phong orange.



