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T6MTAT 
Nghifin cuu danh gia ham lupng dinh dirong trong dai. la cam lam co sd xSy di;ng quy trinh phan bon va 
khuyfin cao kip thoi cho nguoi trong cam. Cac mau dat duoc lay d tang dai 0 - 20 cm va 20 - 40 cm 13" ĉ c 
vuon cam co do tuoi tir 5 den 6 nSm. Cac mdu la d vi tn thu 3 hoac 4 phia ngoai tan cay Uen canh khong co 
hoa, qua duoc lay de phan tich. Ket qua nghien cuu cho thay pH ddt d cac dja dî ni d^u a muc thap. ham 
lugng N tdng sd d trong dat d muc ngheo, rieng mau d difim XT o muc giau. Ham lugng P d̂  tieu. Fe va Cu 
d tang dat 0 - 20 cm d lEit ca cac dia diem deu cao hon nguong thich hpp cho cay cam, neng ham liroiig P o 
dp sau 20 - 40 cm lai thap hon nhu cau cua cay. Ham luong K* va Zn d ldng dat 0 - 20 cm nAm trong nguong 
thich hop. Ham luong Ca '̂va M̂ '̂ * trong dat d^u ihap hon so vdi nhu cdu ĉ y cam. Ham lupng N, K. Zn, Mn 
va Fe trong la cam ndm trong nguOng thich hop cho cay. Ham lupng Ca va Mg trong la tbaip him ngirong 
thich hgp. Ham lugng P va Cu trong la cao hon so v6i nhu cau cua cay. 
TII khda. Dinh duung trong da't. dinb dutivg trong la, cay cam. Ngbia Dan. QuyH^ip. 

1 . OAT VAN BE 

Cay cam cd gid tri kinh te cao nfin difin tieh 
trdng cam ngdy cdng gia tang tai Nghfi An, nam 
2014 difin tich trdng cam todn tinh dat 2.558 ha den 
nam 2017 da tang lfin dfin 5.589 ha vdi ca cdu gidng 
chu yeu la: Xa Doai, Van Du vd Valencia. Nghia Dan 
va Quy hgp la 2 huyfin cd difin tich Irdng cam Idn 
nhdt eua tinh vdi ban 3.000 ha (Nifin giam Thdng kfi 
nam 2018 tinh Nghfi An). Tuy nhifin, sau nhidu nam 
canh tac vdi cdc ddi tuong cay trdng khac nhau, chu 
yeu la cay an qua cd mui, cay lau nam trfin ciing mdt 
difin tich lhi ham luong dinh duong trong dat cd xu 
hudng giam, mdt can bdng do ngudi trdng cam bdn 
il hoac su dung qua nhieu phdn hda hoc da Idm eho 
chat luong cam Vmh giam dan. hifin tuong cam 
rung, "cam ngo" va "cam x6" ngay mdt gia tang, 
thdi gian kinh doanh cua cay cam ngdy cdng rut 
ngdn. Viec xac dinh cac trifiu chung Ihira, Ihieu dinh 
duong thdng qua phan tich dat va Id la can cu de 
dua ra cac bifin phap duy tri eac dac tinh uu viet ciia 
dat bdng each bo sung hoac giam luong phan bdn 
nhdm dam bao can bang dinh duong trong dat trdng 
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cam. Bfin canh dd, cam la loai cay an qua co nang 
suat cao nfin cdn mpt lugng dinh duong ldn dfi tao 
nang suat va chat lugng. Ham lugng dinh duong 
thich hop ti-ong la cam Id N 25 - 27 g/kg. P; 1.2 -1,6 
g/kg, K: 12 -17 g/kg, Ca: 30 - 49 g/kg, Mg: 3,0 • 4,9 
g/kg, Zn: 25 -100 mg/kg, Cu: 5 • 16 mg/kg, Mn: 25 -
100 mg/kg, Fe: 60 - 120 mg/kg (Alva va Tucker, 
1999). 

Xuat phat tir thuc tifin do da tien hanh danh gia 
ham lugng dinh dudng trong ddt va la cam nhdm 
dua ra nhung khuyen cdo kip thdi cho ngudi trdng 
cam. 

2. PHUONG PHAP NGHBU CUU 

2.1. Phirong phdp Idy mdu 

Tdng sd 80 mdu dat va 80 la duoc chia dfiu eho 
cdc dia diem; cdc mau duoc Idy tren vuon cam d giai 
doan kinh doanh tir 5 den 6 nam tudi, vao thang 1 
nam 2017 tai 4 xa cua huyfin Nghia Dan, bao gdm: 
Nghia Hi^u, Nghia Son, Nghia Long va NghTa Hdng 
vd 4 cdng ty tiiude dia bdn xa Minh Hop, huyen Quy 
Hop, bao gom: Cdng ty TNHH MTV Xuan Thanh, 
Cdng ty Ndng trai Phu Quy. Cdng ty Cong nghe cao 
Phu Quy va Cdng ty TNHH MTV Nong cdng nghiep 
3/2; ddy la cdc cdng ty co difin tich ti-dng cam Vm 
nhat huyfin Quy Wcrp-

Ky hifiu mau: xa Nghia Hieu (NHI), xa '̂ .ghia 
Son (NS), xa Nghia Ung (NL). xa NghT:i Hong 
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(NH2). Cong ty TNHH MT\" Xudn Thdnh (XT). 
Cdng ty Nong ti^ai Phii Quy (PQ). Cdng ly Cdng 
nghfi cao Phu Quy (CNC PQ) va Cdng ty TNHH 
MTV Ndng cdng nghiep 3/2 (NCN S-2). 

Phuang phdp lay mau dat: Cac mau dat dupc Idy 
lir 4 vi tri true ti^p xung quanh tan cdy. cdch gdc cam 
tdi thieu 1 m, d dp sdu 0 • 20 em vd 20 - 40 em bdng 
dng lay mdu. Mdu sau khi lay ddt dupc trpn dfiu, 
hong khd, nghifin va duoe sang Ipc qua mdt ray cd 
duong kinh 2 mm de phdn tich. 

Phuang phap lay mdu Id: Id b dd tudi tir 3 - 5 
thdng d vi tri thu 3 hoac thii 4 trfin canh khdng cd 
hoa vd qua. Id ndm ngoai tan theo 4 hudng cua cay. 
Mdi eay tien hdnh thu 20 - 25 Id. Mau Id dupc say khd 
d nhifit dd eS^C, sau dd duoc nghien qua ray cd 
dudng kinh Id 1 mm. 

2.2. Phuong phdp phdn tich 

Phuong phdp phan tich dat Xdc dinh cae ehi tifiu 
hda tinh nhu: pH dat (1:1,25 ddt: nude) bdng mdy do 
pH. Hdm lupng dgm tdng sd dupe phdn tich theo 
phuoTig phdp Kjeidahl. Hdm lupng lan dfi tifiu dupe 
phan tich theo phuong phdp so mau (phuang phdp 
Bray II). K, Ca vd Mg dupc chi^t xuat bdng dung 
dieh NH4OAC 1 M d pH 7,0; hdm lupng K ti-ao ddi 
dupc phdn tieh bdng quang ke ngpn lua, hdm lugng 
Ca, Mg trao doi duoc phdn tieh bdng may quang phd 
ke hap thu nguyfin hr (AAS). Zn, Mn, Cu vd Fe dupe 
chidt xuat bdng dung dich 

diethylenetriaminepentaaeetic (DTPA) va ndng dp 
cua chung dupc phan tich bdng may quang phd hap 
thu nguyfin ti> (AAS) Cones, 2001; Jones, 2003). 

Phuong phap phan tich Id: Ham lupng dam tong 
sd dupc phan tich bdng phuong phap Kjeidahl. Can 
0,8 den 1 g mdu Id vdo binh tam gidc thfim 10 ml hdn 
hpp HNO,: HClOj ty lfi 2:1. Mdu dupc cdng phd d 
nhifit dp 200 - 250"C trong 2 den 3 gid cho dfin khi 
tan hodn toan, de ngudi b nhifit dp phong. Ham lupng 
P duoc phan tich bdng phuong phdp so mdu 
Vanadomolybdate. ham lupng K dupc phdn tich bdng 
quang kd ngpn Iiia. Ham lupng Ca, Mg duoc phdn 
tich bang phuong phap quang phd hdp thu nguyen 
tli. Ham luang Zn, Mn, Cu vd Fe duoe phan tich bdng 
phuong phap quang phd ke hdp tiiu nguyfin tii (AAS) 
Oones. 2001; Jones, 2003). 

3. KET QUA NGHDI CUU VA THAO LUAN 

3.1. Mdt sd chi tifiu hda hpc ddt trdng cam a 

huy§n Nghia Ddn 

Sd Ueu trong bang 1 eho thdy: pH ti'ong ddt 
ti-dng cam dao ddng tu 5,25 ± 0.15 den 5.73 ± 0.26; 
nhin ehung ddt trdng cam ciia 4 xa thupc huyfin 
Nghia Ddn thudc loai dat chua vira. pH ddt phu hpp 
cho cdy an qua ed mui dao dpng tii 5.5 - 6,5 
(Manepoong, 2008). Nhu vdy, dat trdng cam xa 
Nghia Son, Nghia Long va Nghia Hdng cd gid tn pH 
thap hon ngudng thich hpp ma cay cam cdn. Ngodi 
ra, vific bdn phan hda hpc hdng nam cung se ldm 
giam gia tri pH ddt (Hien etal., 2016). Gid tri pH d 
tdng dat 20 - 40 cm cung rat thap, dao dpng tii 4,12 ± 
0,21 dfin 4,51 ± 0,30 thupc loai chua nhieu va khdng 
phu hpp cho cdy cam. Do vay, vific bd sung canxi va 
magifi bang vific bdn vdi hoac dolomit hdng nam cho 
dat trdng cam la h^t strc can thi^t d^ cdi thifin gia tri 
pH ddt. 

Hdm lupng dam (N) tdng sd trong tdng dat 0 - 20 
em dao ddng tii 0.13 ± 0,03% ddn 0,14 + 0,03%; ham 
luang N tdng sd d miic tii ngheo dfin trung binh. Kfit 
qua phdn tich ham lupng N tdng sd d tang dai 20 - 40 
em eung rat thap. Do vdy, vific bd sung lupng phan N 
hpp ly vd thudng xuyfin Id het siic can thidt de duy tri 
su sinh trudng vd nang suat cam. Hdm lupng ldn (P) 
dfi tifiu trong tdng ddt 0 - 20 cm rat cao, dao dpng tii 
229,77 ± 32 den 248,40 ± 30 mg/kg dat. Tuy nhifin, 
ham lugng P dfi tieu d lang dat 20 - 40 cm Iai thdp 
hon nhifiu vd dao ddng tu 5,80 ± 0,3 d^n 7,05 + 0,8 
mg/kg dat di^u ndy chiing td ngudi trdng cam da 
bdn mpt luang Idn phan ldn cho cay cam. Ham lupng 
P dfi tifiu thich hpp cho cay an qua cd mui dao ddng 
tii 15 - 25 mg/kg ddt (Manepoong, 2008) den 21.2 -
45,6 mg/kg dat (Srivastava vd Singh, 2006). Trong 
nghifin ciiu ndy ham lupng P de tifiu trong dat cao 
han rdt nhifiu so vdi khuyen cao. Do vay, cae vuon 
cam nay trong nhung nam tiep theo nfin giam luong 
phan lan bdn cho cay de giam chi phi san xuat. 

Ham lupng kah trao doi (K*) trong ldng ddt 0 - 20 
cm dao ddng lu 131,03 + 23 den 154,33 ± 11 mg/kg 
daL Trong dd, ham lupng K* trong ddt cua xa Nghia 
Hieu va NghTa Long cao hon so vdi xa NghTa Hdng 
vd Nghia San. Nhin chung ham luong K' trong ddt 
thieh hop cho nhu cdu cua cdy cam (100 -150 mg/kg 
ddt Manepoong 2008). Tuy nhifin, ham lupng K' 
ti-ong tang dat 20 - 40 cm rat thdp, ehi dao ddng tii 
50,3 ± 11,2 den 75.3 + 7,6 mg/kg ddt Do vay, viec bd 
sung phan kaU cho edy cam hdng nam la hfit siie edn 
thiet Hdm lupng canxi trao ddi (Câ *) trong tang dat 
0 - 20 cm d muc thdp va dao dpng tu 793,40 + 52 den 
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849,77 ± 31 mg/kg dat Ham lupng Ca-" d tang ddt 20 
- 40 cm cung dao dong d miic thdp. Ham lupng Câ " 
trong ddt phu hpp vdi cay an qua tii 1000 • 2000 
mg/kg ddt (Manepoong, 2008). Ham luong magie 
trao ddi (Mg^') trong tang dat 0 - 20 cm d miic thdp 
va dao ddng tii 45,80 + 3.5 den 48.17 ± 7.2 mg/kg dat 
tuong tu nhu vdy d tang dat 20 - 40 cm ham lugng Mg 

trao ddi nay khdng du dap iing nhu cau cav can-
Ham luang Mg-' thich hop tii 120 - 240 mg KT na' 

nhu 
(Manepoong. 2008) den 67.2 
(Snvastava va Singh. 2006). Nhuva\'. dfi dap img 
cdu cho cdy cam can bdn bd sung Ca vd M,'-' "^* 
nam cho cay thdng qua bdn vdi. dolomil hoSi" ca 
loai phan cd chiia Ca, Mg. 

Bang 1. MQt sd chi tifiu hda hpc trong ddt trdng cam 6 cdc dja di&n Idy mSu 

Chi deu 

pH 

N(%) 

PjOs (mg/kg) 

K- (mg/kg) 

Ci" (mg/kg) 

Mg" (mg/kg) 

Zn (mg/kg) 

Fe (mg/kg) 

Cu (mg/kg) 

Mn (mg/kg) 

Tang dat 
(cm) 

0^20 
20 + 40 
0^20 
20+40 
0 + 20 
20 + 40 
0^20 
20 + 40 
0 + 20 
20+40 
0 + 20 
20 + 40 
0 - 2 0 
20 + 40 
0 + 20 
20 + 40 
0 + 20 
20 + 40 
0 + 20 
20 + 40 

Dia diem lily mau 
NHI 

5,73+0.26 
4.51 ±0.30 
0,14+0.01 
0.12 + 0,01 
245,03 + 25 
7,05 ± 0,8 
150,44+17 
59,5+ 10,1 
813,53+45 
327.6 + 27 
48,17 ±7.2 
21.5 ±2,7 
2,07 ± 0,2 

0,72 ±0,15 
73.13 ±7.4 
62.7 ±6.4 
7,.30± 1,2 
1.45 +0.3 
21.73 ±3.2 
50.3 ±7.5 

NS 
5.46 + 0.19 
4.27 +0.34 
0.13 ±0,03 
0.16 ±0.02 
248.40 ± 30 
6.31±0,5 

138.63 + 21 
62.3 ±8,2 

793.40 ± 52 
401.5 ±41 
45.80 ± 3.5 
25.7 ±4,8 
2.03+0,4 

0,88 ±0,21 
71.17 ± 10,2 
77,5 ±5,9 
7,50 ±0.8 
2,32 ±0,3 
24,00 ± 2,8 
67,7 ±6,3 

NL 
5.25 + 0.15 
4.22 +042 
0.14 ±0.02 
0.14 ±0,03 
242.83 ± 28 
5,80 ± 0,3 
154,33 + 11 
75,3 ±7,6 

828,03 ± 38 
285,7 + 37 
48.07 + 3.9 
23.6 ± 1.9 
2.25 ± 0,3 

0,76 ±0.27 
70.37+ 11.2 
72.8 +7,3 
6,90 ± 1,6 
2,09 ±0,2 
23,87 + 3,5 
45,8 +4.8 

NH2 
5.42 ± 0,25 
4.12 ±0,21 
0.14 ±0,03 
0.14 ±0,02 
2:9.77 ± 32 

6.2 ±1.1 
131.03+23 
50.3 ±11.2 
849.77 ±31 
2364 ±29 
46.17 ±2.3 
24,2 ±3,3 
2,10±0.2 

0,92 ±0,32 
76,73 ±8,9 
68,9 ± 5,5 
7.90+1,5 
1,98 ±04 
22.20 + 2.1 
38.9 ± 5.8 

Hdm lupng kfim (Zn) ti-ong tang dat 0 - 20 em 
dao ddng tii 2.03 + 0.4 den 2.25 ± 0,3 mg/kg ddt hdm 
lupng Zn trong dat thich hpp cho nhu eau cua cay 
cam tii 1,1 - 3,0 mg/kg dat (Manepoong, 2008) den 
2,18 - 4,22 mg/kg ddt (Srivastava va Singh, 2006). 
Ham lupng Zn trong tang dat 20 - 40 cm dao ddng b 
miic thap hon ngudng cdy edn (tii 0,72 + 0,15 den 
0,92 ± 0,32 mg/kg dat). Ben canh dd. ham luong Zn 
giai phdng ra trong ddt cdn phu thudc vdo mdi 
tnrdng pH dat, neu pH dat nhd hon 5 thi hdm lupng 
kfim giai phdng ra sfi rat it vd khdng dap iing du nhu 
cdu cho cdy cam. Do vay, vific bdn bo sung phdn cd 
chua Zn eho cdy cam Id hfit sue cdn thifit. Ham luong 
Fe, Cu trong tang dat 0 - 20 em vd 20 - 40 em cao va 
vuot qua nhu cau cay can. Trong khi nhu cdu Fe ciia 
cay an cd miii can tii 11 - 16 mg/kg dat, ham luong 
Cu tii 0.9 -1,2 mg/kg ddt (Manepoong, 2008). Hdm 
lupng Mn d tdng ddt 0 - 20 cm dao ddng tii 21,73 ± 3.2 
dfin 24,00 ± 2,8 mg/kg ddt ham luong Mn thich hop 
eho cay an qua cd mui dao ddng tii 21,4 - 38,8 mg/kg 

dat (Snvastava vd Singh, 2006). Trong nghien ciiu 
nay lhi ham lupng Mn b tang dat 0 - 20 cm pbii hpp 
vdi nhu cdu cua cay. Hdm lupng Mn d tang dat 20 -
40 cm cao han so vdi tdng dat 0 - 20 cm, dao dong tii 
38,9 ± 5.8 ddn 67,7+6,3 mg/kg dat. 

3.2. Hdm lupng dinh duOng ti-ong Id cam tai 
huyfin Nghia Ddn 

Bi danh gia kha nang hap thu dinh dudng eua 
cay cam cung nhu giup chan doan cac tiieu chung 
thiia vd thieu dinh dudng trfin cay cam da lien hdnh 
Idy mdu la vd phdn tich. Ket qua duoc the hien trong 
bang 2. 

Kfit qua trong bang 2 cho thay: Ham lupng dam 
(N) trong Id cam dao ddng tir 26,30 + 0.8 den 26.96 ± 
1.1 g/kg, giira cdc difim lay mdu khdng cd su khac 
bifit ldn vd hdm lupng N dam trong la. Theo kel ,̂  
nghien ciiu ciia Quaggio et al. (2010), ham luon,; N 
ti-ong la phu hpp cho cay cam dao ddng lu 23 d- n 27 
gAg. Nhu vay, ham luong \ trong la cam 1 11 dia 
diem nghien ciiu phu hop vdi nhu cdu dinh - uong 
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ciia cay. Ham lupng Ian (P) trong Id rat cao va dao 
dpng lu 3.63 ± 0,9 dfin 3,92 ± 0,8 g/kg. Ham luang P 
trong Id thich hap cho cay cam hr 1.2 - 1,6 g A g 
(Quaggio et al.. 2010; Alva vd Tucker. 1999). Nhu 
vdy, hdm luang P trong la cam eao hon nhu eau cay 
cam cdn. Do vdy, cdn gidm lupng phan lan bdn hang 
nam d^ giam chi phi san xudt cam. Ham lupng kah 
(K) trong Id dao ddng tii 16,09 ± 0,4 den 18.27 + 0,7 
g/kg, ti-ong dd d xa Nghia Hifiu vd Nghia Long hdm 
luong K cao hon so vdi Nghia Hdng va Nghia Son. 
Ham lupng K ti-ong Id thieh hpp cho cdy cam tir 10 
den 15 g/kg (Quaggio etal, 2010) den 12 - 17 g/kg 
(Alva vd Tucker, 1999). Nhu vay, ham lupng K trong 
la cam d ca 4 diem lay mau deu thieh hpp cho cay 
cam. Hdm lupng canxi (Ca) trong la dao ddng tii 
27,56 ± 0,5 ddn 28,79 ± 0,9 g/kg va thap hon nhu cdu 
cay cam cdn (35 dfin 40 g/kg; Quaggio etal. 2010). 
Hdm lupng Mg ti-ong la eung thap hon nhu cau cay 
cam can (3,0 dfin 4,0 g/kg). Ket qua phan tich ddt 
cung cho thdy ham luong Ca vd Mg trao ddi trong 
ddt thdp ban ngudng thich hop eho cay cam. Trong 
trudng hpp nay sfi xuat hifin cac trieu chiing thieu Ca 
va Mg tren la cam, nhimg vi tn Id vd trieu chiing 

nhau. Do vay. vific bdn bd sung Ca va Mg eho ddt 
trdng la cdn thifit vd cdn tien hanh hdng nam sau vu 
thu hoach. 

Ham lupng Zn trong Id dao ddng tii 21,25 ± O.S 
den 22,58 ±1,1 mg/kg va khdng cd su khac bifit idn 
giiia cae diem lay man. Ham lupng Zn trong Id thich 
hpp vdi nhu edu eua edy cam (25 - 100 mg/kg; Alva 
va Tucker, 1999), ham lupng Zn trong tdng ddt canh 
tdc (0 - 20 cm) cung thich hop vdi nhu cau cua cay 
cam. Tuy nhifin, hdm lupng Zn b tang dat dudi (20 -
40 cm) rat thap. nfin can bdn bd sung lupng phan 
chiia Zn hdng nam bdng cdch bdn vdo dat hoac phun 
qua la. Nfiu khdng bdn bd sung hdng nam dfi xuat 
hifin cdc trifiu ehiing thidu Zn trfin la cam do ham 
luang Zn gidi phdng trong dat cdn phu thudc vdo mdi 
trudng pH. Hdm lupng Mn trong la cam thap hon 
nguong thich hpp ciia cay cam (25 -100 mg/kg: Alva 
vd Tucker, 1999). Ham lupng Fe trong la ndm trong 
ngudng thich hpp cua cay. Ham lupng Cu trong Id rat 
cao, dao ddng tii 98.21 ± 11 d^n 128.65 ± 8,5 mg/kg 
vd vupt qua nhu cdu cdy cam can (5 - 16 mg/kg; Alva 
va Tucker, 1999) nfin can han ch^ phun Bode dd cho 
cay cam de giam ham lupng Cu trong Id. 

khdc nhau do vai trd cua Ca vd Mg ddi vdi cay khdc 

Bdng 2. Hdm lirpng mpt sd y^u td dinh dudng trong Id cam 

Chi tiSu 

N (g/kg) 
P (g/kg) 
K(g/kg) 
Ca (g/kg) 
Mg (g/kg) 
Zn (mg/kg) 
Cu (mg/kg) 
Mn (mg/kg) 
Fe (mg/kg) 

Dia diem lay mau 
NHI 

26,39 ±1,2 
3,92 ± 0.8 
18.19+ 1.1 
28.27 ± 1.3 
2 82 ±0.2 
21.49 ±1.2 
125.20+ 12 
21.68 ± 1.3 
67,75 ± 3.7 

NS 
26,30 ± 0,8 
3,63 ± 0,9 
16.60 + 0.4 
27.56 ± 0.5 
2.62 ±0.2 
21.25+0.8 
128.65 ±8.5 
20.78 ±0.9 
64,04 + 4.5 

NL 
26.94 + 0.9 
3.79 ±0.8 
18.27 + 0.7 
28.00 ± 0.3 
2.75 ±0.1 
21.68 + 0,6 
98,21 ± 11 
22.82+ 1.5 
65.37 + 2,8 

NH2 
26,96+ 1.1 
3,91 ±0.5 
16,09 ±0,4 
28.79 ± 0.9 
2.60 ± 0.2 
22.58 ±1,1 
116.45 ±9.6 
23.04 ±1.2 
67.81 ±4,8 

3.3. MOt sd chi hfiu hda hpc trong ddt trdng cam 
p huyfin Qiiy Hpp 

Trfin dia ban huyen Quy Hap mau dat dupc lay 4 
dia diem, bao gdm: Cdng ty TNHH MTV Xuan 
Thdnh (XT), Cdng ty Ndng ti-ai Phu Quy (PQ), Cdng 
ty Cdng nghfi cao Phu Quy (CNC PQ) vd Cdng ty 
TNHH MTV Ndng cdng nghiep 3/2 (NCN 3-2). Mdu 
ddt duoc lay d 2 tdng ddt 0 dfin 20 cm va 20 den 40 
em. Ket qud phdn tieh ddt dupe the hifin d bdng 3. 

Kfit qua phdn tich ddt eho thdy: pH b tang dat 0 -
20 cm dao ddng tii 5,21 ± 0,56 dfin 5,72 ± 0,28 ndm 

trong khoang it chua va phu hpp vdi cay an qua cd 
mui (Manepoong, 2008), tni diem PQ cd gid tri pH 
thdp hon ngudng thieh hpp. Tuy nhifin, d tang dat 20 
- 40 cm thi gid tri pH d mue thap va dao ddng tii 4,34 
± 0,15 den 4,93 ± 0,23. Do vay, can bdn bd sung vdi 
hoac dolomit cho dat hdng nam de eai thifin va duy 
tri dd pH ddt. 

Ham luong N tdng sd b miic thap trong lang ddt 
0 - 20 em dao dong tii 0,14 ± 0.04% den 0,26 + 0,02%, 
da sd cac dia diem Idy mdu cd ham luong dam tdng 
sd cr miic tnmg binh. nfing mau d XT cd hdm luang 
dam long sd d miic cao. Nhieu kdt qua nghifin ctiu 
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cho thdy tang luang dam bon sfi lam tang dp day vd 
qua va giam dd bnx trong qua (Hien et al.. 2016; 
Manepoong, 2009). Tuy nhifin, ham luong N tdng sd 
d tdng ddt 20 - 40 em lai d muc ngheo, khdng du dap 
ling nhu edu cua cay. Ham lupng P dfi tifiu trong dat 
dao ddng tir 30,5 ± 22 dfin 183,8 ± 42 mgAg dat, cd 
su chenh lech rat ldn giua cac dia diem lay mdu. 
Trong dd, mau ddt Idy tai CNC PQ cd ham lupng P 
dfi tifiu thap nhat, nguyfin nhan Id do day la vudn cam 
trdng mdi tii nam 2012 vd 2013, chu ky tiitdc dd 
trdng eao su nfin ham luong lan dfi tifiu thap. Nhin 
chung, ham luong P de tieu trong ddt cao hon nhu 
cau cay cdn (15 - 25 mg/kg dat Manepoong, 2008) d 
ca 4 dia diem lay mau. Tuy nhien, d tang ddt 20 - 40 

KHOA HOC C 6 i l a MBU* 

la va qua cam. Thieu kali se d ^ ten vo qu cal\^ ^^^' 
do brix thaip. Do vay, cin duy tri lirong kali bo" ' ' ^ ^ 

hiil nam cho cay cam de dam bao nang sual « 
lugng. Ham Immg Ca'* va Mg^' 6 tang dat 0 • 2" '^'" 
va 20 - 40 cm d-ong dat deu 6 nguong thai> h"" "*'," 
cau cay cdn (Manepoong, 20O8) a ca 4 dia dî m ISy 
mau. Nhu vay, lugng bon Ca va Mg cua nguoi aing 
cam chua du dap ling nhu ciu cay cin cho nen trong 
thoi gian tgi cin tiep tuc bd sung va tang luong Ca va 
Mg bon cho cay cam. Ham lugng Zn trong ting d* " 
- 20 cm dao dgng to 0,93 ± 0,08 den 1.17 ± ".25 
rag/kg dat va tii 0,65 ± 0,09 den 0,93 ± 0.16 mg/kg 
dat 6 ting dat 20 - 40 cm, nhieu miu dit a cac dia 
diem lay mau co ham luong Zn thip hon nhu ciu cay 

cm thi ham luong P dk heu lai o miic ngheo. Ham can (1,1 - 3,0 mg/kg dit; Manepoong, 2008). Him 
" " ' " lugng Cu, Fe va Mn d-ong ca hai tang dat deu cao 

hon ngirong thich hgp cua cay (Manepoong. 2008; 
Srivastava vi Singh, 2006). Do vay, cin bon vol hoac 
dolomit de cai thien pH dat va giam lirgng Mn, Fe di 
dong hong dat, ding thgi giam lugng Booc do phun 
cho cay de giam Cu di dong trong dat. 

luong K' trong ting dit 0 - 20 cm dao dgng to 81,7 ± 
20 den 115,6 ± 21 mg/kg dit va tu 42,7 ± 5,6 den 55.8 
± 3,7 mg/kg dit cr ting dat 20 - 40 cm. Him lugng K' 
trong dat o ca 4 dia diem a muc thip, mpt so vuon 
cam cd ham lugng K* thap hon nhu cau cay cin (100 
- 150 mg/kg dat, Manepoong, 2008). Trong tnidng 
hgp nay se xuit hien cic ttndu chung thieu kali tren 

Bing3.M0ts6 chi ttftibdahgctrongdit trdng cam » cic dia difai l̂ Y miu 

Chi Ueu 

pH 

N(%) 

P,05 (mg/kg) 

K- (mg/kg) 

Ca''* (mg/kg) 

Mr* (mg/kg) 

Zn (mg/kg) 

Fe (mg/kg) 

Cu (mg/kg) 

Mn (mg/kg) 

Ting dit (cm) 
Pia diem lay miu 

XT 
.''.21 ±0,56 

0,18 ±0.05 
0.14 ±0.01 

8,36 + 0,52 

0,93 ±0.08 
0,87 ±0,13 

CNCPQ 
5,72 ±0,28 

0,14 ±0,04 
0,12±0,01 

9,75+1.02 

81.7+20 
55,8 ±3.7 
716 ±40 
286 + 33 
90,5 + 15 

50,2 ±3.8 

NCN 3-2 

4.34 + 0,15 

45,2 ±5,3 

3.4. Ham lirgng dinh dudng trong l i cam tai 
huy^n Qiiy Hgp 

De danh gia kha nang hap thu dinh . 
cay cam. da lien hanh lay ,„;,„ ij phan Uch 
dugc the hien Ire,1,14 b.i,̂  

•Ig ciia 
'Wtciua 
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Kfit qua 6 bang 4 cho thay: Ham luung N tdng sd 
ti-ong la dao ddng tir 26,53 ± 0,83 dfin 29,81 + 0,72 
g/kg: ti-ong dd. ham lucmg N ti'ong Id d dia diem lay 
mdu XT va NCN 3-2 cao ban nguong thich hgp cay 
cam can (thich hop 23 - 27 g/kg; Quaggio et al.. 

2010), dhai dia diem cdn lai thi hdm luang N trong la 
ndm trong nguong thich hop cho cay cam. \'iec bon 
thira dam cho cay cam sfi ldm giam chat lugng qua, 
do vay cdn nghifin cuu luong phan d?m bdn hpp Iy 
cho cay cam nhdm dam bao nang sudt vd chat lugng. 

Chi tieu 

N (g/kg) 
P (g/kg) 
K (g/kg) 
Ca (g/kg) 
Mg (g/kg) 
Zn (mg/kg) 
Cu (mg/kg) 
Mn (mg/kg) 
Fe (mg/kg) 

Dia diem liy mau 
XT 

29,81 ±0,72 
3,76± 0,9 
16,18 ± 1.0 
27,13 ± 1.4 
2.71 ±0.4 
14.42+1.0 
98,1 +21 
18,32+1.4 
41,50 ±5.1 

PQ 
26.53 ± 0.83 

CNCPQ 
27.31 ±0,92 

2.13 ±0,7 1 1,76 ±0,03 
16,63 ±0.4 16.48 ±0.5 
30.50 ±1,0 1 28,16 + 0,4 
2.92 ±0.6 1 2.81+0.8 
16,22 ± 1.2 
35.50 ± 8.8 
10.62 + 0.9 

14.61 ±1.2 
10.20 ±1.8 
19,32 ±1,6 

60,01 ±3.3 43.35 + 2,3 

NCN 3-2 
28,96 ± 0,65 
3,35 + 0,6 
16,12 ± 1.2 
27.72 ± 0.8 
2.65 ±0,5 
15.61 + 1.0 
124 + 18.9 
20.03 + 2,1 
5I.12±3.4 

Ham lugng P trong la dao ddng tti 1,76 ± 0,0,3 
dfin 3,76+ 0,9 g/kg, d 3 dia diem lay mdu hdm lugng 
P trong la eao hon ngudng thieh hop eho cay cam 
(thich hgp 1,2 - 1,6 g/kg: Quaggio etal., 2010), chi 
rifing d dia diem CNC PQ hdm lugng P trong la ndm 
trong nguong thich hgp. Ham luang K trong la cam d 
4 dia diem lay mdu dao ddng tir 16,12 ± 1,2 dfin 16,63 
+ 0,4 g/kg vd khdng cd sir khdc biet ldn giua cac dia 
diem lay mdu va trong ngudng thich hop cho cay 
cam (thich hap 12 - 17 g/kg; Quaggio etal, 2010). 
Tuy nhifin, cam la cay eho nang suat eao nfin nhu cdu 
ve kali cung rat cao, vific duy tri va bd sung phan kali 
thudng xuyen cho cay cam la het siic cdn thifit Hdm 
luong Ca va Mg ti-ong la deu ndm dudi nguong thich 
hap cho cay cam (Quaggio et al, 2010). Kfit qua 
phan tich dat cung cho thdy Ca vd Mg trao ddi trong 
ddt cung rat thap va khi ham lugng Ca va Mg thap 
thudng xuat hien cac tiieu chung thifiu hut dmh 
duong trfin la cam va anh hudng rdt ldn den hifin 
tuong rung qua Irong mua mua. 

Ham luong Zn trong Id dao ddng tu 14,42 + 1,0 
dfin 16,22 ± 1,2 mg/kg; nhieu mdu la a diem XT va 
CNC PQ cd ham lugng Zn thdp hon ngudng thieh 
hgp cho cay cam (25 - 100 mg/kg; Alva va Tucker, 
1999). Ham luong Mn va Fe trong la ndm dudi 
ngircmg thieh hop cua cay (Alva va Tucker, 1999), 
mac du ham luong Irong dat cao hon ngudng thich 
hop. Hdm luong Cu trong la cao hon ngudng thich 
hgp cua cdy cam (5 - 16 mg/kg; Alva va Tucker, 
1999). ket qua phdn tich dat cung the hifin dieu dd. 

4 . KET LUAN 

Dd pH d tdng ddt 0 - 20 cm lai 3 dia di^m lay mdu 
xa Nghia Son, xa Nghia Long, xa Ngbia Hdng nam 
dudi ngudng thich hgp. Ham lugng K*, Zn vd Mn d 
tdng dat 0 - 20 em tai huyfin Nghia Dan ndm trong 
ngudng thieh hgp cho cay. Ham luong N, Ca^\ Mĝ " 
b ca hai tang dat deu thap ban nhu cdu eua cay; ham 
luong Fe, Cu d tang dat 0 - 20 em vugt qua nguong 
thich hop eua cay. Ham lugng K' va Zn d tdng dat 20 -
40 cm thap hon nhu cau cay can. Ham lugng P dfi 
tifiu a tang ddt 0 - 20 cm cao hon ngudng thich hgp 
cho cay cam. Ham lugng N, K, Zn, Mn, Fe trong Id 
cam tai Nghia Dan ndm trong nguong thich hgp; 
hdm lugng P, Cu cao hon ngudng thich hgp, bam 
luang Ca, Mg thap hon ngudng thich hgp. 

Do pH d tang ddt 0 • 20 cm d Quy Hgp ndm trong 
ngudng thich hgp cho cay, ham luong N tdng sd d 
diem Cdng ty TNHH MTV Xuan Thanh (XT) d muc 
cao, cac dia diem khac d miic Irung binh. Ham lugng 
K' a diem Cdng ty Cdng nghfi cao Phu Quy (CNC 
PQ) thap hon ngudng thich hgp cho cay, d cdc diem 
khdc ndm ti'ong ngudng thich hgp. Ham luong Ca^', 
Mĝ * d ca hai tdng dat deu thap hen ngudng thich 
hgp. Ham lugng P, Fe, Mn, Cu cao hon ngudng nhu 
cdu cua cay. O ldng dat 20 - 40 cm thi dat chua nhieu; 
ham lugng P. N. K* va Zn d ngudng thap hon nhu eau 
cua cay. Ham luong N ti-ong la d diem Cdng ty 
TNHH MT\' Xudn Thanh (XT) cao hon nguong Ihich 
hgp cho cay. a cac dia diem khac ndm trong ngirdng 
thich hop; ham lugng K va Zn ti-ong la ndm ti'ong 
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ngudng thich hop; ham lugng Ca, .Mg, Fe vi Mn thap 
hon nguong thich hgp: ham luong P trong la cao hon 
ngudng thich hop. 
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STUDY ON NUTRIENT CONCENTRATION IN SOIL AND LEAVES 

OF ORANGE IN NGHIA DAN AND QUY HOP DISTRICT, NGHE AN PROVINCE 

Nguyen Huu Hien, Truong Xuan Sinh, Nguyen Tai Toan, 
Nguyen Cong Thanh, Nguyen Huy Anh 

Summaiy 
Studying to evaluate nument concentration in soil and leaves of orange as a basis for fertilizer 
recommendation of orange growers. Soil samples were collected al depth of 0 - 20 cm and 20 - 40 cm in 
orange orchards aged 5 lo 6 years. Leaf samples at position 3 or 4 outside the canopy on branches without 
flowers and fruits were taken for analysis. The resulB show thai soil pH al all locations was low total N 
content in the soil was low and the sample at XT was higherlhan optimum range. Concentration of P Fe 
and Cu in soil al depth of 0 - 20 cm were higher than optimum range for orange trees, but P concentration in 
soil at depth of 20 - 40 cm was lower than optiumum range. Exchangeable K and Zn in soil at depth of 0 - 20 
cm were In optimum range. Exchangeable Ca and Mg in soil were lower than optimum range The N K Zn 
Mn and Fe content in orange leaves were In optimum range. Ca antl Mg content ra leaves were lower than 
optimum range. P and Cu content in leaves were higher than optimum range. 
Keywords: NuUienls in soil nuuienls in leaves, orange trees, Ngbia Dan. Quy Hop distnct 
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