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L& GiIGI THIBY

¢ tir ndm 1840, khi nha bdc hpc Liebig fim ra
K qui ludt vé yéu (6 dinh dudng hgn ché ndng
sudt cly trdng thi nganh céng nghiép phén
bon vé nén nong nghigp da cé budc phdt trién vigr bac. T
mila cudi thé ky 20, hda hoc hda trong ndng nghigp da trd
thanh tiéu chi phdn ddu cida nhidu nudc. Tuy nhién khi sit
dung cdc logi phin bon da lugng ngay mot nhidu th qui ludt
vé ybu 18 han ch cila Liebig cang duge mink ching ré rét. J
nudc ta, vao nhing ndm cudt cida th€ ky 20, khi sit dung nhidu
gidng cdy trdng mdi co tinh “Pham dn” lgi tréng nhiéu vy
trong ndm nén nbng dan dd bon nhiéu phién dam (N), didu nay
kéo theo sy mdt cdn dbi cd trong pham vi cde nguyén 15 da,
trung lugng vé vi lugng. Mt khdc do 1t chd ¥ bén phén hitu co
va k3 thudt canh tde con nhiéu han ché nén tinh trang thidu va
can kigt dinh dudng, &dc bidt 12 vi lugng trong A6t 48 dén ki
bdo dong.

Trong thyéc t€ hidn nay, nhiéu chi trang trgi va nong
ddn nudc ta da sit dung phdn bdn ld cd chita vi lugng va
phan vi lugng cho ddng rudng cda minh. Tuy nhién, vigc st
dung con mang ndng tink *Phong trae” v nhidu bdt cdp vi
1& ngudi sit dung chua ndm rd vai tro, chifc ndng cia timg
nguyén 18 vi lugng. Dt ndo thiéu, thiéu chdt gi. Tinh ndng,
tdc dung v cdch s dung phdn vi lugng thé ndo dé co higu
qud. Hang logi cdu hdi nhu vdy khdng phdi d& fim duge cdu
trd 1oi xdc thuc vi cde tai ligu nghién citu vé vi lugng va
phdn vi lugng & nudc ta con rdtt va tdn man.

Tdc gid cudn sdch “Phdn bén vi bigng va siéu vi
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lugng ” 13 Tién st Nguyén Xudn Truomg, ngudi timg la chi
bién cudn “S6 tay sit dung phdn bon” ndam 2000 va 2003 da
dugc djc gid nong nhiét don nhén. Tic gid dd nhgn thdy ré
vai iré cida cdc nguyén 16 vi lugng khi siz dung riéng hay
PhOi hop vdi da ligng déu c6 hidu lic cao véi cdy trong va
dem lgi higu qud kinh & cho ngudi sit dung nén da danh
nhiéu thi gian va cong svc bién soan cudh sdch nay.

Sdch “Phdn bén vi lugng va siéu vi lupng” gém 14
chuong trong dd 7 chuong viét vé cde nguyén 18 vi lugng va
3 chuomg vé nguyén 15 siéu vi lugng quan trong nhét khong
chi anh hudng dén cdy tréng ma con dnh hudng dén gia sic
va con ngudi (coban, selen va titan). Mi chuong tdc gid déu
8i0i thiu khd chi 1iét vé dgc diém dia héa, vi lugng trong
dat, trong cdy, chén dodn vi Iong, cdc logi phdn vi lugng,
cdch sk dung va cdc két qud nghién ciy hiéu lyc cia vi
luigng voi cdy trdng. Cdch viét cita timg chuong ngdn gon,
sic tich nhung khd ré dé nguoi doc cé thé hidu dugc ngon
nguon ciia phén vi lugng, siéu vi lugng va vdn dung trong
thite & Cdc théng tin 6 trong “Phén bén vi ligng va siéu
vi ldgng” cé thé 1a 1ai ligu tham khao 10t khéng chi d6i vai
néng ddn, chi trang trgi, dai Iy phan bon, cdn bg khuyén
nong va néng nghiép ma mot sé sinh vién hay gido vién
nganh nong nghiép ciing cé liic cdn dén cudn sdch nay.

Do vi lugng ¢6 nhitmg diéu con chua thdu hidu hét
nén khi bién sogn cudn sdch nay chéc chén réng khong thé
trdnh khoi nhitng thiéu sot. Mdc déu vdy i rdt phdn khéi va
manh dan gidi thiéu cudn sdch nay va mong dée gid réng
long gop ¥ dé 1an tdi ban sau duge tu chinh 16t hon.

GS.TS. Mai Van Quyén
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Chuong 'I_.
KHAI QUAT VE DINH
DUGNG CAY TRONG

1 DINH DUGNG THIET Y&U V&I CAY TRONG

Cﬁy trdng ciing nhy t4t ¢4 cdc th€ sdng binh thuding
khdc du cin “Thic 4n” cho sy sinh trudng, phat trién. Néu
nhy con ngu’(n va ddng vit ¢6 khd ning hip thu tryc tiép thic
an tif nguén hitu cd (ddng vit hay thyc vat) thi cdy trOng hip
thu “Thifc &n” hiu hét & dang v6 cd. Trén 2000 nim trudc,
con ngudi di biét sit dung tro d8t, chat hifu co va d4 voi d&
bén cho cdy tréng. Tuy nhién chi hon 150 nim trudc, khi
Lleblg (1803-1873) cong bS dinh lujt di thi€u thi cdc nghién
cfu v& cdc chdt dinh dudng v6i cdy tréng méi trd thanh hé
thong. T A6 cdc nguyén t5 dinh dudng thiét y&u vdi cdy trong
mdi din duge xic dinh.

Ngdy nay, cdc nha khoa hoc di xd¢ dinh duge ring
trong thinh phén cia ciy tréng ¢6 mit hiu hét cdc chat héa
hoc ¢ nhién (khodng 92 nguyén t3), nhung chi ¢ 16 nguyén
td thiét yéu véi cdy trdng, trong dd ¢6 13 nguyén tG khodng,
Nhifng nguyén t6 dygc coi la thiéf y&u véi cdy tréng phai ddp
ting 3 tiéu chudn sau:

- N&u thi€u hut nguyén 15 d6 thi cly tréng sinh trrdng
va phét trién khong binh thudng.
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- TriGu chiing thi€u hyt nguyén o d6 c6 thé dugc ngan
ngtra hoiic khic phyc néu chi bon nguyén t 46 cho cdy.

- Nguyén (5 d6 phdi t3n tai dugc trye ti€p trong dung
dich dinh duBng ciia cdy trdng va thé hién hiéu qua trong mot
sd diéu ki¢n sinh hoc va héa hoc & trong ¢4t hogic trong diéu
kign trdng trot binh thudng.

Tét ¢ cdc nguyén t§ dinh dudng thiét yéu déu quan
trong nhi nhau cho sy sinh trudng va phat trién clla cdy téng,
Sy thigu hut hay du thita cda bat ky nguyén t8 nao xudt hién
trong qud tinh sinh trwdng, phdt trién cla cdy thi cay déu bj
dnh hudng bt loi. Ngodi edc chéit dinh dudng thiét y&u, mot
86 ¢y tréng con 6 nhu cdu nhitg chat khsc nhy natri (Na) va
nhdm (Al) edn thiét d8i véi nho, coban (Co) cdn cho cdy ho
déu, nhém cdn cho ciy che...

2 PHAN LOAI DINH DUYGNG DA, TRUNG VA VI LUGNG

Ngay nay, FAO (T6 chic Nong Luong Thé gidi) hay
IFA (Hiép hdi Phan bén The gidi) déu théing nhit chia 13 chit
dinh dwdng thigt yéu véi cdy tréng [am 3 nhém:

- Nhém da lugng (major nutrients) hay (primary
nutrients) gdm dam (N), 14n (P), kali (K). P4y I3 cdc chdt dinh
dubng thi€t y&u ma cay tréng hit/)fy di nhidu,

- Nhém trung lugng (secondary nutrients) gém lyu
hugnh (8), canxi (Ca) va magié (Mg). Dy 12 cde chdt dinh

duting khodng thi¢t y&u ma cdy wéng hdt1Ay di voi s6 lugng
trung binh,

- Nhém vi lugng (micro nutrients) gém kém (Zn), s§t
(Fe), déng (Cu), mangan (Mn), bo (B), molypden (Mo) va clo

14



(C). bay 1a cdc chat dinh dudng khodng thi€t y&y md cdy
trdng hit/Iy di véi s& lugng f.

Bdng 1.1: Chat dinh dung thi€t y&u va ¢6 fch cho cdy

Chat

dinh g{,u Deng cay hdt ;f;: hign :&‘;‘“‘ phét
Carbon C CO, 1882 I. Sachs

Hydro H H,0 1882 1. Sachs

Oxy 0 0., H,0 1804 T. De Saussure
Nitg N NH,", NOy 1872 G.K. Rutherford
Lin P H;PO, HPO, ™ 1903 Postrenak

Kali K K 1890 AP.Z. Schimper
Canxi Ca Ca** 1856 F.Salm-Horsmar
Magié Mg Mg** 1906 Willstatter
Luvhujnk S 80,7, 80, 1911 Peterson

sS4t Fe  Fe**,Fe*** 1860 1. Sachs

Mangan Mn Mn** 1922 J.8. McHargue
Bo B H,BO,, BOy 1923 K.Warin;l_on
Kem Zn Zn** 1926 ~ AL.Sommer,
Péng Cu Cu** 1931 C.B. Lipman
Molipden Mo MoQ,” 1938 D.I Amaon, Stout
Clo o] cl- 1934 T.C. Broyer et al
Coban Co Co* 1959 -

Selen Se  ScOr, SeO: 1957 Welch & Hewiut
Niken Ni N* 1981 .

Natri Na Na* - -

Silic Si SOy - -

Coban Co Co* . -
Nhﬁm Al Al L L . .

Ngudn : Fageria., Bacigar va Charles lan Jones (1991), Gupta
(1979).

Mot 56 chét khdc tuy khéng cén thi€t cho tit ¢ cdc
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cdy trong nhung ciing c6 vai trd 4t quan trong d6i voi mét s§
cdy va déng vat nhu coban (Co), selen (Se), niken (Ni),
vanadi (V), iot (I)... ma cdy cdn vei lugng rat it nén c6 the coj
13 nguyén t6 siéu vi lwgng. Mot s8 tic gij diing thudt ngir “P4t
hi€m” d€ chi mot s6 nguyén 6 ma ciy cin véi lugng qud nhd
(si€u vi Iugng). Mot s6 t4c gid khdc lai ding thujt ngit nguyén
t8 v&t “Trace” d& chi cdc nguyén 16 siéu vi higng hay d€ chi
cd nguyén 16 vi lugng va sieu vi lugng. Mot s nguyén 5 dinh
dudng thi€t y&u va ¢6 ich véi cdy trong thé hién & bing 1.1.

Ngodi cdc chat dinh dulng thi€t y&u va <6 ich cho cdy,
trong d4t, nudc thii va mor sg loai phin bén con c6 cde
nguyén t§ kim loai ndng nhw chi (Pb), thity ngan (Hg), catmi
(Cd), asen (As)... Pay 1a cdc nguyén t3 ¢6 thé giy doc cho edy
va dnh hudng dén sitc khde ciia ngudi st dung néng sin néy
ham wgng vugt ngudng cho phép. Cdc vang d4t gan khy cong
nghiép tap trung va lang nghé truyén théng do bi 4nh hudng
clia nudc thdi cong nghiép, khoi bui nén cdn phai chy ¥ ham
lugng kim logi ning vi thuding cao hon céc viing dat khc, Mot
s0 phin bén sdn xudt oy ric thdi hay bui, si cfia cdc nha mdy
cling cdn phdi ki€m so4t chdt ham lugng kim loai ning A€
ngan ngia tinh trang tich loy g4y 0 nhidm dat va du lugng
trong néng san.

Céc chat dinh dudng thist y&y voi cdy trong di 12 da,
trung, vi lugng hay siéu vi lugng déy phdi dwgc cung cdp diy
di va ¢in d6i mgi gilp cdy tréng sinh trudng t6t, cho ning
suit cao va chat Iwgng ndng sdn t6t. B4t ky mot sy thi€u hyt
hay du thira nao déu lam gidm ndng suit va inh hudng dén
chat lwgng nong san.

16



Hinh 1: (Lda thi€u
kém) Ld moc sit
nhau, xu ra, khé

dan tr mép 14 trd
vao, chép 14 trg
xudng, cay lun.

Hinh 2, 3: (L4 lta
thi€u kém) Xuit
hién vét xdm nau
doc hai mép 14
trong khi gan gan
14 van xanh.

Hinh 4: (Ca phé
thi€u kém) L4 non
nhé, méng, moc sit

nhau thanh chiim

sau chuy€n vang.

17
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Hinh 5: (Cam thiéu
kém) L4 non nhd,
dai, vang nhung
gan 14 vin xanh.

Hinh 6: (Budi thi€u
kém) L4 non nho,
dai, vang nhung
gin 14 vin xanh.

Hinh 7, 8: (Lda
thiéu sit) L4 non
bac tring, sau
chuyén nau va kho
dén, cdy thap, s6
nhénh it.



Hinh 9: (Cam

thi€u sdt) L4 non

bac tring, sau chuyén
ndu va kho din.

Hinh 10, 11, 12: (Lia
thi€u déng) L4 non
vang tring va mém,
cay thap, xuit hién
dom niu rai ric

trén 14 sau lan ra
khdp mit 14, kho dot
non, 14 non va dot
trén thén, it nhdanh.
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Hinh 21: (Bip ngo
thi€u bo) Bip nhd,
hat it, bdp dudi chudt.

Hinh 22:
(Pu di thiéu bo)

Qua bién dang, xii xi.



Hinh 23: (Cam thicy bo)

Xudt hién

Hinh 24: it ddu qua.
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Hinh 25: (Lia ngd doc sit) P6m nau dé rai
rdc trén bé mit 14, mép 14 nau do, kho din

Hinh 26: (Khoai lang ngd ddc mangan)
DPom tring rdi rdc trén mat 14 sau lan rong ra



Chuong 2
KEM

2.1 DAC DIEM BIA HOA CUA KEM

Ké&m (Zn) 12 nguyén t§ kim loai héa tri 2, nguyén ti
lugng 65,39; bdn kinh ion 0,74 A. K&m dugc phat hién 12
nguyén 18 dinh dudng thi&t yéu vdi ciy tréng tif ndm 1925
bdi Sommer vi thi€t yéu véi ddng vat vao nim 1934. Tinh
trang thi€u k&ém x4y ra khd phd bi&n trong khi ngd doc kém
hi€m khi xuét hién, triY trén dat phd sa chua § TAy Ban Nha
va dit d6 & Hy Lap (Ryan va déng sy, 1967). Ng6 doc kém
ciing xuit hién & nhifng ving quanh md k&m va ndi bi d4nh
hudng bdi nudc thai gidu kém. Ngay nay, k&m 1a mdt trong
nhifng nguyén t& vi lugng quan trong nhit 46 v6i cdy trong
v viéc bén phan k&m 34 trd nén phd bién trén th€ gidi.

Ham lwgng k&m trung binh trong 16p v6 trdi dat
khodng 80 ppm. Trong tw nhién k&m chii yéu ton tai & dang
khodng don sulfide sphalerite indicate trong 1dp vo trdi dat.
Ion Zn* d6i khi ciing thay thé Mg® va Fe®* trong cdc
khodng ferromangnesian do ban kinh ion cia chiing ¢6 kich
thutdc tuong dudng nhau. Zn ciing thay thé€ Fe, Mn trong céc
oxit va khodng sét. Trong cic loai d4, dd phi€n sét ¢6 ham
lugng kém cao nhat. K&m trong d4 trim tich c6 duge mét
phén ti¥ ion Zo** do cédc vit liéu rita tréi va mot phin trong
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&u trdc cla khodng sét. K&m kim loai cling xuft hién trong
44 trAm tich rdi rdc & céc hat spharelite, lién quan t8i a4
carbonate v d6i khi 6 trong 44 sét va a4 cat.

Syt phong héa khodng kém trong dst gidi phéng ion
Zn** vao dung dich. Khong gifng nhu ion Cu?*, binh thudng
7n2* c6 thé tdn tai ngay c khi pH 1én 16i 9. lon Zn?* khong
chi tn tai tf do trong dung dich ma cdn c6 thé tao thanh
c4c chit két tia nhy kém carbonate, kém silicate. Zn*
cfing két hgp véi anion hifu co 4€ tao thanh phifc Zo-hitu
cd. Phin 18n cdc phdc Zn—hitu co nay khong bé&n nhung lai
d6ng vai trd quan trong d6i vdi cdy tréng. Trong Aft, Zn™
c6 khi ning s& can kit do mét phén 16n ion Zn** bj phin
tng d€ tao thanh céc hgp chit khé tan.

" Bdng 2.1: Ham lugng kém trong céc logi 84 va aft

Nhém 44 Loal 44 Ham higng
(ppm)
Crust 70
D4 phiin xugt  Granite (d4 granit) 40
Basalt (44 bazan) 100
Lime stone (d4 v6i) 20
P4 trim tich Sand stone (d4 c4t) 16
Shale (d4 phién sét) 95
P4t Cic loai dat 10-300

Ngudn : Taylor, 1964: Turekian va Wedepond, 1961.
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2.2 KEM TRONG DAT

Trong d4t, k&m t3n tai & cdc dang ion Zn®** trong
dung dich d4t, Zn®* hip thu trén bé mit keo d4t, tong céc
chit hitu co, carbonate, oxit... M6t s6 k€t qui nghién citu
clia cic tdc gid nuSe ngodi cho thiy c6 t8i 30-60% kém tén
tai & dang k&t hop véi khodng sit (Fe,0s) va 20-45% véi
khodng sét vd mdt s8 khodng chat khdc. Him hrgng kém
trong dit phu thudc vao dd me hay miu chit cling nhu ché
d6 canh t4c. C4c dang k&m trong d4t ludn c6 s¢ chuyén héa
va bié€n ddi tdy thudc diéu kién méi trudng 34t va sy hip
thu cia ciy.

2.2.1 Dang kém trong dit
Trong dit kém tOn tai § cdc dang:

- Trong c4u tnic clia c4c khodng chét, dic biét trong
khodng sét nhu augite, hornblene va biotite.

- Trong cdc hgp chit mudi: Sphalarite (ZnFe)S; kém
sunfit(ZnS); smithsonite (ZnCOs); kém silicat (ZnSiO; va
ZnSi0y4) — willemite va kém oxit (ZnO).

- Kém hdp thu trén b& mit keo dit.
- Kém trong cdc phic: Zn—hifu cd tan va khing tan.
- Trong dung dich: fon Zn*.

M4t lugng 16n k&m trong ddt ndm trong cdu triic cla
cdc chit khodng nguyén sinh. Kém tan trong nudc, hitu
hiéu vdi cdy tréng cé ndng 46 rit thip (0,02-0,2 ppm).
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Luén tén tai cin bing dong gita k&m trong dung dich dat
va cdc dang kém khdc trong dat.

2.2.2 Kém téng s§ trong a4t

K&m tong s8 trong dit bién dong tiY 10-300 ppm
nhimg da s6 dit uwdng trot dao dong trong khoadng 50-100
ppm (Aubert va Pinta, 1977). P4t bi rda trdi manh thudng cé
ham Iugng kém tng s6 rit thip (Zn < 30 ppm). Tinh trang
thi€u k&m thudng x4y ra trén nhitng dat ngheo kém ting s&
trif nhitng ciy khong phan ng vdi kém trong dit. Véi ciy
lda, tinh trang thiéu k&m thuding xuit hién trén nhing dit ¢
kém tdng s& & tang mit (0-20cm) < 200 kg Zn/ha. Giau k&m
tdng s8 ciing chura phai 1a s bdo ddm dd kém cho cdy bdi vi
lugng k&m cdy hit ¢on phu thude vao k&m hitu hi€u trong
dat. Tinh trang thi€u k&m xuat hién phd bién & nhiéu viing
trén the gidi, dac biét 1a cdc ving trdng la & chiu A. Chc
loai dat c6 thanh phdn co gidi nhe, nta trdéi x6i mdn manh,
ham lugng 1an hitu hiéu cao thudng thi€u kém.

2.2,3 Kém hitu hiéu trong dat

K&m hitu hiéu trong dat chi phdi dinh dudng kém
clia ciy trdng va phan 4nh m6t phdn kém tong sd trong dit.
Ké&m trong dung dich dit chiém ty 1€ rat thap (2-70 ppb),
trong d¢ trén mdt ni¥a & dang tao phic véi chit hitu cd. Khi
pH < 7.7 ion Zn** chiém wu thé cing véi mét lugng nhd
kém hydroxit. Trén mifc pH niy, ZnOH"' chi€m wu th€ va
khi pH > 9 mét lugng nhd Zn(OH), s& hinh thanh. Su

28"



khuyé€ch tdn 13 cd ch& chinh cga quéd trinh hit va v4n
chuyén kém vio r& cdy. Sy tao phifc hodc két hgp véi chit
thii ra 6 r& cy rdng hay phan gidi chat thai hitu co giup
dé dang khuyé&ch tin Zn2* vao 14 cdy trong. Sy khuyéch tan
phiic Zn** 6 thé khic biét 16n so véi khong tao phic.

22.4 Y&u t& dinh hudng dén kém hitu higu trong da

Kém htu higu trong dét phy thudc vao pH, Ivc hit
tinh dién trén bé mit keo sét, chat hity ¢d, carbonate, cdc
oxit khodng, sy tao phitc véi chat hity ¢d, twdng tdc vdi cdc
chit dinh dudng khdc va didy kién kh{ hiu.

* pH dat

K&m hitu hi€u ¢ quan hé chit vai pH dat. Kém hoa
tan trong dung dich dat gidm 100 i14n né&y tdng mdi don vi
PH va thé hién biing phin ting: P4t-Zn> + 2H" <. Zn**,

O dat chua, ham Ivgng kém hivy hi€u cao, nguyc lai
8 dat kiém kém hitu hiéu thdp. Nhiéu truting hop thidy kem
8 cdy rong da duge ghi nhan & d4t c6 pH > 6. Khi pH cao,
k&m ket tiia & dang v4 dinh hinh khéng tan nhu ZnFe,0,,
ZnSi04, 1am gidm Zn’* trong dung dich dat.

Viéc bén voi & dit chua s& 1am ting pH dat, inh
hudng dén khd ning tan clia Zn**, 1am giim Zn** cdy hit.
Khd ning hip phu cia CaCO, cing lam gidm Zn*". Sy hap
phu Zn®* béi khodng sét, sit, nhém 0Xit, chdt hitu ¢d va
CaCO; ting 18n khj pH ting. &3 dat chua, ham lugng kém
cao han dat kiém song tinh trang thi€u kém vin ¢6 thé xay
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ra nhdt 12 3 a4t c4t, c4t pha Vi sif ri¥a tr6i manh 1Am suy kiét
k&m hitu hiéu.

éi /¥
/=e<—- OH _/Fed—O\

0 +7Zn* <> O Zn + 2H"

N N .S

Fe <— (PH Fe<—[[)
H \
OH OH

Hinh 1: S¢ d6 héip thy Zn® trén bé m§t nhém hydroxyl

Kha ning hap phu hay gidi phéng Zn?* trén bé mit
oxit phu thugc ndng d6 Zn®* trong dung dich dit va ciing ¢6
the thay th€ bdi c4c cation nhw Ca®*, Mg?. Sy hip phu Zn?*
bdi khodng bentonite, illite vi kaolinite lién quan dén chi
s8 CEC trong sét. K&ém trén bé mit khodng sét c6 thé trao
ddi véi c4c ion khéc va phong thich Zn?* ra dung dich d4t.
G 44t kidm, chinh CaCO; hip phy manh Zn** [am gidm
Zn* hitu hiéu. Kém bi hdp thu manh nhit b3i calcite
(CaCOs), sau t6i dolomite {(CaMg(COs);] va thip nhit 12
magnesite (MgCO;).

Vigc diéu chinh ting hojc gidm pH d4t c6 thé han
ch€ tinh trang thi€u k&m. Bén vdi givp ting pH, ddng thi

30




cling 1am gidm Zn hitu hiéu trong d4t. Bén véi qué lidu din
d&n thi€u k&m. Nguge lai, vide bdn 18u dai phén chua sinh
1¥ nhuw am6n sunfat (SA), NPK 16-16-8-13S hay supe 1in s&
12m'cho d4t chua va ting k&m hifu hiéu. Tuy nhién mot s
d4t qué chua lai diin d€n du thita k&m gdy ngd d6c cho ciy.

* Chét hitu co

Suf phén gidi chdt hitu cd 1am ting ham Ivdng phic
Zn-hitu cd, ting kém hitu hidu. K&m c6 thé két hgp vdi axit
hifu cd tao thanh cdc phiic tan hogc khdng tan. Céc phifc tan
lam ting kém hitu hiéu nhimg cdc phidc khdng tan (dic biét
12 v4i axit manh) lai 1am gidm k&m hitu hiu. Axit humic
va fulvic ndi trdi nh4t v& khi ning hdp phu Zn**. P&t nghéo
hitu co thudng thi€u k&m v3 k&m hitu hiéu ting khi ham
lugng hitu cd trong dit ting, tuy nhién khdng phdi ludn ting
twong dng vi cdn phy thudc vao yé&u 18 khdc. Nhiéu trudng
hgp thi€u k&m da dugc phat hién trén d4dt qud gidu hitu cd
nhu d4t than bdn va dit mdn gley.

* K&t cfu a4t

P4t c6 két ciu thd thudng nghéo k&m, ngudc lai d4t
¢6 cdu tric t8t, ham lugng kém hitu hiéu thudng cao hdn.
P4t sét c6 ham lwgng k&m cao«<lo nhém OH trong tinh thé
khodng sét c6 khi ning hdp phy k&m manh. D4t c4t va dit
c6 thanh phan cd gidi nhe, n¥a tr6i nhidu thudng khdng dép
ing di k&m cho ciy tréng.

* Tudng téc vdi cdc chit dinh dudng khdc trong d4t
Carbonate: Pt ¢ nhidu carbonate thudng ngheo

31



k&m do kém két tha véi hydroxide hay hydroxy carbonate.

Cation: Céc cation trong d4t nhw Cu®*, Fe* va Mn™*
han ché kha ning hit kém cia cdy bdi vi chiing canh tranh
nhau khi két hdp vdi chit mang trong qud trinh di chuyén
vao ré ciy. Pdi vdi ciy lda, nhiéu k&t qui nghién citu dd
khing dinh c6 sy 4nh hudng d6i khing clia mdt s& cation
nhu Cu2+ va Fe** dén kha ning hit kém cilia cdy.

Lan: Ham lugng lan hitu hiéu trong dét cao do ban
chat clia dit hay do bén qud nhiéu phén lin déu dnh hudng
bat 1gi d&€n k&m trong dit. Phdn tng gilta lin va k&m trong
dat tao ra cdc chit khong tan Zns(PO4)2.4H20, lam giam lan
va k&m hitu hi¢u trong ast. Anh hudng ddi khdng ctia P véi
Zn hitu hiéu cang trAm trong hon néu pH dit cao.

Pam va luu huynh: Khd ning tao ZnSO, ¢6 dnh
hidng dén tdng s§ kém trong dung dich. Bén CaSOq trén
cdc dit c6 thanh phin cd gidi nhe c6 thé 1am ting bam
-lugng Zn va Fe trong cdy. Bén dam gitip cdy sioh trudng
manh, 1am ting nhu ciu k&m cta cdy. Cdc loai phan dam
¢6 tinh chua sinh 1§ 1am ting kha ning hit k&€m, ngugc lai
phan dam c6 tinh kiém lai lam gidm lugng k&ém cdy hit.

* Ché d6 nude

Tinh trang 1da nudc thi€u k&ém thudng thdy & dat pH
cao va gidu CaCO;, mic di dat chua vin c6 tinh trang thi€u
kém. Khi ngdp nudc, ham lugng nhiéu chit dinh duBng ting
nhing trir kém. G dat chua, thi€u kém c6 thé do sy ngdp
nude di 1am ting Fe, Mn va HCO;™ 1am két tiia kém & dang
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ZnFe;0O4 hodce ZnS. & dat kiém, st ngdp nudc lam giam pH
dan dén ting k&m hitu hiéu. Tuy nhién pH dat cao vi su
thi€u khi ¢6 thé 1am thi€u kém ning haon.

* Nhiét do

Nhiét do thap lam gidm khé nidng khodng hda cdc
hgp chit Zn—Hitu ¢o trong dit va han ch€ qud trinh hiit kém
cla cdy. Tinh trang thi€u hut kém thudng xdy ra trong mila
lanh, mda mua va gidm di khi thoi ti€t 4m 1&én. Nhiét d6 dat
tang lam ting ham lugng k&€m hitu hiéu.

* Tinh mén cim ciia cay tréong vdi kém

Ciy trong c6 mic d6 min cdm khéc nhau véi Zn. G
dat ¢6 0,8 ppm Zn, lia nwdc thi€u Zn nhung hia mi lai dd.

Bdng 2.2: Mite ¢ mén cidm cfia ciy trong véi kém

Cay min Cay min cam Cay it min
cam trung binh cam

Lia Bong bau Ha Lan
Cay ¢6 mui Khoai tiy Ca 6t

Nho Ca chua Ming tay
D4u nanh Lia mi Gt

Ngé (bap) Lia mién Cai ddu
Hanh Cu cdi duding I.da mach

Nguén: Viets, 1966.
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Bdng 2.3: Mt s6 phudng phép chi€t d€ phan tich kém

Cha4t diing chiét T¥ 1é dat/chat  Thdi gian
chiét (g/ml)  ldc (phit)
0,1N HCI 2:20 5
0,05M EDTA (pH7 - 9) 15:75 25 mi/ lan.
0,01% dithizone trong 2,5:50 60
CCl; + N NH4OAc
0,05N N HCI + 0,025N 5:20 5
H,S80, '
0,0IMEDTA+M 10:20 30
(NH4),CO;3 (pH = 8,6)
2N MgCi 10: 50 45

Ngudn : Katyal va Randhawa, 1983.

Ngd va ddu la cdc ciy rdt min cdm vdi kém trong
khi ca rot, mang tdy lai it min cdm. Sy min cdm cia cay
tréng v6i k&m 12 do kha ning hit va van chuyén kém khac
nhau. Nhu v4y, mot loai dat c6 thé thi€u k&m vdi cy trong
nay song c6 thé a4 véi ciy tréng khdc. Mdc do min cdm
ctia mot s8 cay tréng véi k&m thé hién & bang 2.2.

2.2.5 Phén tich k&m trong @it

Hién nay c6 nhidu phuong phdp chi€t tich Zn dé€
phan tich k&m hitu hiéu trong d4t. Cic chat duge ding phd
bign la HCL, EDTA, NNH4OAc thé hién & bang 2.3. Doi
véi dit thude viing khd han va bdn khé han khong nén ding
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cdc chit chiét ¢6 tinh axit ma ding cdc chat kiém tinh. Céc
chat tao phiic ding dugc rdng rdi va khd chinh xdc cho hau
hét cic loai dit.

2.2.6 Ngudng thi€u va ngé djc kém trong dit

Ngudng thi€u k&m trong d4t khong thé tdch rdi ma
phu thudc vao sy min cdm cla ting cdy trong. Ngay cd véi
mot loai cdy, ngudng thi€u kém ciing khdc nhau giita cdc
loai dat bdi vi cdn c¢6 mdt s& yé&u t& 4nh hudng dén dinh
dudng k&m trong dit. Nhin chung, kém trong dit < 20 ppm
Zn ¢6 thé han ch& ning suit ciy tdng, ngude lai 100 ppm
thuding dugc xem 13 du thita con > 400 ppm thi ¢6 thé ngd
doc d6i véi hdu hét cdc loai ciy.

& An Db, nhidu két qua nghién cttu d3 két luin dat
thi€u kém khi hdm lrgng kém hite hiéu < 0,6 ppm Zn
(phuong phdp DTPA-Zn) va phin kém dudc khuyén cdo
bén cho tat cd cdc ciy trdng trén nhitng d4t nay. Tucng ty,
3 M$ khuyén cdo bén phin kém cho nhitng ddt ¢6 Zn < 0,6
ppm (DTPA-Zn) v cho nhitng ciy tréng thuéc nhém min
cam phét véi kém. G mét s6 nude khac n€u ham lugng kém
< 0,5 ppm Zn (DTA-Zn), can bén phin kém cho cay, néu
kém tir 0,5-1 ppm Zn khong nhat thiét phdi bén phan kém
(Katyal va Randhawa, 1983).

Theo Liu Zheng (1991) ngudng khing hodng kém
hitu hiéu trong dat chua chiét rit biing HCl 0,IN va dit
kiém hay trung tinh chiét nit bing dung dich DTPA (pH
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7.3) do biing m4y quang phd hdp thu nguyén ti thé hién &
bing 2.4. Theo Dobermann va Faihurst (2000), d6i vdi cay
lda, ngudng thi€u k&m 14 0,6 ppm Zn (phwong phdp NH,
acetate 1N & pH 4,8) hay 0,8ppm Za (phuwtong phdp DTPA)
va 1,5 ppm Zn (phuong phdp EDTA); 1 ppm Zn (chiét bing
HC1 0,05N) hay 2 ppm (HCI 0,1N). Tuy nhién theo Sakal
va dong sy (1984) ngudng thiu kém vdi lda 12 0,76-1,24
ppm Zn (phuong phap DTPA 0,005M, pH 7,3). Ngudng ngd
déc kém trong dat 13 12 ppm Zn phuong phap HCI 0,05 +
H,S504 0,025N (Keisling, 1977) hay phucng phip DTPA
0,005M + 0,01 CaCl, (Rattan vi Shukla, 1984).

Bdng 2.4: Ngudng khiing hoang kém trong dat

Mtdc d¢ kém P4t kiém va P4t chua
trong dit trung tinh

R4t thap < 0,5 ppm < 1,0 ppm
Thip 0,5~ 1,0 ppm 1,0- 1,5 ppm
Trung binh 1,1 - 2,0 ppm 1,6 - 3,0 ppm
Cao 2,1 - 4,0 ppm 3,1-50ppm
Rat cao > 4,0 ppm > 5,0 ppm

Nguén : Liu Zheng, 1991.
2.3 KEM TRONG CAY

2.3.1 Chiic ning ciia kém trong ciy

Kém 14 thanh phin kim loai cdu tao mdt s&8 men
(enzym) nhu metall-enzymes—carbonic, anhydrase,
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alcohol dehydrogenase... K&m ddéng vai trd quan trong
trong quéd trinh t6ng hdp axit nucleic (RNA) va protem
Thiéu Zn, suf téng hgp ARN gidm do d6 dc ch& tdng hop
protein trong ciy. K&m tham gia mét s0 phin ng sinh héa
trong cay.

Ké&m ¢6 vai trd quan trong trong qué trinh sinh tong
hop indole acetic acid va tryptophan. Kém ¢6 vai trd quan
trong trong viéc hinh thanh chit ting trudng auxin. Choi
non clia cac cdy thi€u k&m thudng c6 ham ldgng auxin rit
thap, do d6 cdy clin ¢bi, chim phét tri€n. Ngoai dnh hudng
tric ti€p, kém cdn ¢6 tic dung gidn ti€p vdi cAy rOng nhd
ting cudng khd ning st dung l4n va dam cda ciy.

2.3.2 Ham higng ké€m trong ciy

Ham lugng kém trong cic loai ciy trong bién dong
rit rong tir 1-10.000 ppm tinh theo ham lgng chit khd. 3
céc loai ciy phd bién, ham lugng kém dao dong tir 10-100
ppm (béng 2.5). C6 nhiéu y&u t3 4nh hudng d€n dinh dudng
k&m trong cay.

Trong cdy, & 12 bd phin c¢6 ham lugng kém cao
nhat, sau tdi 14 va thdp nhat la than va canh. Ham lugng
kém & cac phan non cla cdy thudng cao hon phén gia. Ham
lugng k&m gidm din theo tudi ciy, wdi ciy cang cao, ham
lugng kém cing gidm.

Ham lugng kém trong cay ciing phu thudc vao céc
nguyén t§ dinh dudng khdc. Drake (1965) cho ring phén
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dam 1am ting khid nang hidp thu cia ré tlr d6 ting lugng
k&m ciy hit. Dang dam amén Iam gidm sy ngd doc kém
v8i cay trong khi dam nitrat lam mc d6 ngd ddc kém trim
trong hon. Ham Iugng i4n trong dat cao 1am cho kém két
tda, lwgng k&m trong dit giam din tdi ham lugng kém trong
ciy thap. Bon phén 14n, ddc biét 1a vdi lugng ldn cao ciing
1am gidm lugng kém hitu hiéu, gidm lugng kém cdy hit din
t8i thi€u kém. Tuong tu, sy du thita sit hay mangan trong
d4t ciing 1am cho ham lugng kém trong ciy thdp. Theo
Nambiar vd Motiramani (1981), néu ty 1é Fe/Zn > 6 thi
ning suit ngd gidm manh.

Ham lugng kém trong cdy tdng quan khd chit vdi
ham lwgng k&m hitu hidu trong dat, né ciing la chi sd phdn
4nh moi trudng d4t. Phin tich cdy thit sy cin thiét givip cho
viéc chin dodn k&m mét cdch chinh x4dc. C4ch thie 1dy miu
v6i nhifng cdy trén ddng rudng, rau vi cdy an trdi thé hién
& bang 2.6. BE phan tich kém phai 18y miu & cdc thai ky
sinh trudng ddu ciia ciy. Cén 14y cdc 14 da phét trién hoan
thién (14 2 d&n 4 1 ngon) Vi cdc 14 nay mdi thé hién rd ham
lwogng k&m cia ciy. D€ dé phong nhiém k&m ti¥ dung cy
vao mAu cdn 14y miu bing tay hodc cdc dung cu khong
chita k€m.

Nhiéu két qua nghién citu cho thdy ¢6 suf tudng quan
gifta hAm lugng kém trong cdy vdi sinh trdng, phdt trién
va ning suit cay trong. D&i véi lia, n€u kém trong thin 14
< 20 ppm Zn thi ning suit gidm. Néu ham lugng k&m trong
than 14 < 25 ppm Zn thi sinh trudng phét trién bi 4nh hudng
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nghiém trong vi ning suit gidm rd rét. Ngudng thidu kém
& ciy tréng thudng nim trong khodng 10-20 ppm (béng
2.7). Tuy nhién khdng c¢6 ngudng thidu kém chung cho tit
¢4 cdc loai ciy. Nhifng cdy cé kha ning sif dung kém tot thi
ngudng thi€u 12 15 ppm hodc 10 ppm Zn. Theo Sing va
Banerjer (1987), d6i vé6i cdy ngd, thi€u kém khi ham lugng
kém trong 14 & 6 tudn tudi < 16 ppm Zn.

So vdi ngudng thi€u, ngudng ngd ddc k€m con it
duge bigt d€n. 100 ppm Zn thudng ndm trong khoing thita
k&m va 400 ppm Zn 13 gid trj ngd d6c kém & hau hét cdc
loai cdy tréng. P8i véi nhilng cdy ¢6 khd ndng chiu kém
cao nhu ngd, diu nanh thi ngudng ngd ddc 1a 150 ppm Zn.

Bdng 2.5: Lugng kém cy hiit /14y di theo sdn phim

Chy Ning Kém (Zn) Ngudn

sudt ciy lay di

(t/ha)
Lia 9,8 392 g/ha De Datta, 1989
Ngb 6,3 310 g/ha  Aldrich, 1986
Khoai tay 100 400 gha  Burton, 1989
Khoai lang 10 590 g/ha Bradburg, 1990
Sin 37 660 g¢/ha Howeler, 1985
D4u nanh - 61 g/tin  Batagha, 1978
Mia - 4,5 g/tan  Malavolta, 1982
Ca phé - 12,2 g/t  Malavolta, 1990
Ca cao - 1,6kg/ha Thong, 1987
Cam - 14 g/tin  Chapman, 1968
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Béng 2.6: Cdch 1y mAu d€ phén tich chin dodn kém

Cay Giai dogn B4 phiin Cay/méu

Lda va cdy Gieo—- 30ngidy Cacb) phin 50-100

hat nhd trén mit dat

Ngb Gieo — 30 ngdy  Trén mat dit 20-30

Phun riu L4 du6i bip 15-25
Lac Ra hoa L4 trwdng thanh  40-50
Mia < 4 thing Li3vidur 15-25
. ngon
Bong vai Nu - Lita hoa L4 non nhit t 30-40
' diu tién thin chinh

Chanh Gita mila L4 cudi trén 20-30
cinh cé qua

Cii bip Cudn L4 diy dd & 10-20
gilra bip

Ca 6t Ci phinh to Cidc 14 giffa 20-30

Bjiu ninh Gieo-30 ngay Thén 14 20-30

Nguén : Jone, 1972.

Sy thifu hut k&m c6 thé chidn dodn khd chinh xdc
qua viéc phan tich k&m trong cdy. Phén tich ciy c6 thé gidp
phdt hién s6m tinh trang thi€u kém trwdc khi cdc triéu
chimg trén cAy xuit hién dé 4p dung bén phan kém kip
thdi. Tuy nhién cin quan tim dén tuong tic gitta kém véi
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cic chat dinh dudng khdc dac biét 1a cdc ion kim loai cling
d&u bdi vi sy du thita mot nguyén t3 dinh dudng nay cd thé
din dén sy thi€u hut nguyén t6 khéc.

Bdng 2.7: Chén dodn dinh dudng kém & cdy trong

Cay Ham lugng Zn trong chit khd (ppm)
Thi€u Thap Binh Cao  Ngd
thudng djc
Lia <10° 1500°¢
<20 10-25 25-50 -
Ngo (bdp) <10 1120 21-70 71-150 > 150
Khoai tay - 0-16 17-40 30 -
Péau nanh <10 1120 21-70 71-150 > 150
Béng <10 10-20 20-30 - -
Lac - - 20-60 - -
Mia <10 10-20 20-100 - -
Ca phé <20 20-35 35-70 > 70
Ca cao <10 1020 20-80 - -
Xoai <15 - - - -
Nho - 0-30 31-50 51+ -
Téao - 0-15 [6-20  21-50 51+
Siuriéng - - - 45-80 -
Chudi <14 1420 20-50 - -
Ciy cé miui <15 16-25 26-80 80-200 >200
C&i bip - - 9 - -
Dua hiu - - 15 - -

o

Ghi chi: ® 1a ham lugng 3 ré; ? trong 14; © trong rom ra.
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2.3.3 Triéu chitng thi€u kém & cay tréng

Triéu chifng thi€u kém thudng xuit hién rd nhét rén
14, chi y&u trén cdc 14 non di trudng thianh hoan toan (14
tht 2 va 3 tiY trén xudng). Tuy nhién né ciing c6 thé xust
hién ddng thdi & cdc bd phin khdc cla cdy. Thi€u kém
khong nhitng 4nh hidng dé€n sy phdt trién cda ciy ma né
cdn can trd sy phat trién ca bd rd. Thifu kém ning suit
cdy tréng c6 thé gidm t8i 50% so vdi ddy dit kém. M6t s6
triéu ching rat dién hinh & lda, ngd, ciy c6 mii, nho va tdo
c6 thé dung nhu chi s& cda sy thi€u hut kém va thudng c6
dic tning sau:

L4 chuyén xanh luc nhat, ving hoic xuit hién
nhitng d6m bac tring & phin giita ctia 14. & mot s cay
trdng ¢6 thé xuit hién nhifng d5m nhd mau niu trén mit 14.
Nhitng 14 non trén ngon r4t nhd, bién dang, moc xit nhau
1am cho chium 14 non xi ra. C2y c¢di coc, lin, thin cdy yéu,
mém. Céc chdi non chét khé, san lan din ra ca cdy, ciy
chim ra hoa. Qua thudng khong phdt trién din dén ning
sudt thap thim chi khdng c6 ning suat.

J lia: Triéu ching thi€u kém thudng xuat hién oy
ngay thdt 10 tdi ngay thit 40 sau khi gieo cay tiy theo gidng,
diéu kién d4it va khi hau. Thi€u kém 1am sy hdi xanh chim
lai, cdy cdi coc, kém nd bui, cidy hai lan, 14 nhd x0 ra va
thudng ¢6 soc mau tring & gitra cdc 14 non va 14 giita. Xuat
hién cdc d6m nhd rdi rdc mau vang nhat dén ndu trén cic 14
gitta sau d6 phdt trién rong ra, hgp lai va trd thainh mau nau
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sam. Hién tugng thiéu k&m thudng x4y ra & dit nghéo kém
hay d4t ¢6 ham lugng lan, HCO5 cao hoic do bén qua
nhi€u 1dn vi phéan hitu co. Trong khi thi€u kém ma bén
nhiéu dam, dic biét 1a urea thi s& cang lam cho tinh trang
thi€u k&m trdm trong hon bdi cdc vi sinh vat ¢6 ich phat
tri€n khong t6t. Trong trudng hdp niy bon kém 13 cin thiét
dé kich thich sy phat trién ciia ching.

0 ngé: Thi€u kém xudt hién soc vang nhat, vang
tring d&n d6 gitta cdc gin v mép 14, xdy ra chd y&u & phén
dudi cia 14. Khi thi€u ning, cdc soc ndy lan ra cd bé mat 14.
Trong mét s& trudng hgp, cdc 14 non chuyén tring hodc
vang, trudng hdp nay con duge goi la “Ngon tring”.

Trén cdy c¢6 mui: Xudt hién Ga ving khong déu
(twong phdn gifta phdn vang tring v phin xanh den) &
phdn thit cia 14, C4c 14 non ngdn va hep, st hinh thanh nu
hoa va qua gidm manh, cdc dinh sinh trudng & ddu canh bi
teo va kho dan di.

Ddi v8i nho, thifu k&m lam cho kich thudc cic 14
nhd, 14 chuyén vang. G tdo, thi€u kém 1am cdy d& bj bénh,
phan thit 14 non chuyén vang trong khi gin 14 cdn xanh, 14
ciy nhd, bé mit xuat hién cdc vé&t nhan, chdi non khé din.
O céc cdy ho diu, ciy coi coc, 14 vang trong khi gin giita
cia 14 con xanh. Céc chdi va 14 non chuyé&n vang va ddng
thau, 14 gia ryng s6m.

2.3.4 Phun qua l4 d€ thAm dinh thi€u kém & cay tréng
Khi gdp nhiing triéu chifng khéng dién hinh hoic
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con ¢6 suf nghi ngd tinh trang thi€u kém & ciy chiing ta ¢6
thé 4p dyng cdch phun k&m qua 14 d€ kiém tra. Pha kém va
voi vao nudc véi ty 1€ 0,5% kém sunfat va 0,25% v6i rdi
phun lén thin 14 cdy udéng. N&u thi€u kém, ciy s& trd lai
xanh t6t binh thudng sau 10-14 ngay ké ti¥ khi phun. Nhitng
4 mdi ra ciling c6 mau xanh va khoéng ¢6 triéu ching thiéu
kém. D€ viéc phun kiém tra ¢6 két qud, cdn phun ngay &
dau vy. Riéng d6i vdi cdc cdy thudc ho hanh tdi khong
thich hgp vdi phudng phdp phun nay.

2.4 PHAN KEM

Kém sunfat (23-36% Zn) tan hoan toan trong nudc
nén ding duge cho c¢d bén gde va phun 14. K&m sunfat ¢é
thé & dang bdt, dang tinh thé hodc dang vién. K&m oxit it
tan trong nudc hon so vdi kém sunfat, thudng dude dung dé
bon vao dit hodc ding cho qud trinh tao hat phin bén da
lugng. K&m oxit ¢6 gid thip, ham htgng k&ém cao (60-80%
Zn) ¢4 thé ditng bon 16t hay tdm vao hat giéng khi gieo.

Céc mudi kém khic nhu ZnCOs; Zny(POy4),; ZnCly;
Zn(NH4)POj4 tuy it tan trong nudc nhung tan 6t trong dat
chua nén ¢6 th€ bén nhim khic phuc tinh trang thi€u kém.
B&t k€m hay ZnS tuy khong tan va it duge diing trong thuc
1€ vi ngudn ndy hi€m nhung c¢é ham Iugng k&m cao nén cé
thé dung dé khdc phuc tinh trang thi€u kém cla ciy.

Phitc kém 1a hdp chit hitu cd cda kém véi EDTA
(Etylene Diamine Tetra Acid) hodc cdc phic khdc. Phic
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Phifc kém dugc dang phS bien nhat 13 Na,-Zn EDTA g
cc“mg thiic C;oH;gNzOsZnNaz , ¢hita 14-i5 % Zn.

Bdng 2.8: Cse loai phin kam thugng ding

Tén goi : Cong thiie Zn

(%)
Kém vé ¢g
Kém sunfat hepta hydrar ZnS0, .7H,0 23
Kém sunfay mono hydrat ZnSQy H, 36
Kém oxit Zn0O ' 60-80
Kém clorug ZnCl, 45-572
Kém cacbona; ZnCQO, 56
Kém oxit-sunfa; Zn0O-ZnS0, 55
Kém phot phat Zn3(PQ,), 51
K&m amoén phat phat Zn(NH,)PQ, 37
Ké&m sunfit (Sphelarite) ZnS 60
Bui kém - 99.8
ZnNaz-EDTA ZHNazclgH[2N203 14- 15
Phli'C kém ZI]N&-HEDTA ZHC]{]HISO‘?NZ 8
ZnNa-NTA 13
Phic kém ty nhiep, ~ Zn--li gnin sulphonate 5
o Zn - Polyflavonoid 10

Nguén : Murphy vj Wash, 1972; Katyal, Randhawa, 1983,

Kém sunfat (23-36% Zn} tan hoan todn trong nurge
nén ding duge cho cf bén g6c va phun i4. K&m sunfar cg

45



th€ & dang bét, dang tinh thé hodc dang vién. K&m oxit it
tan trong nudc hon so v6i k&m sunfat, thudng duge ding dé
bén vao dit hodc diing cho qud trinh tao hat phin bén da
Iugng. K&m oxit c6 gid thap, him lugng k&m cao (60-80%
Zn) c6 thé dimg bén 16t hay tim vao hat giéng khi gieo.

Céc mudi kém khic nhu ZnCOs; Zna(POs)y; ZnCly;
Zn(NH,)PO, tuy it tan trong nu6c nhung tan t6t trong dat
chua nén c¢6 thé bén nhim khic phuc tinh trang thi€u k&m.
BG4t k€m hay ZnS tuy khong tan va it dudc dung trong thuc
t€ vi ngudn nay hiém nhung c6 ham ludgng k&m cao nén cé
thé€ dang dé€ khic phuc tinh trang thi€u kém cla ciy.

Phic kém 12 hop chit hitu c¢d clia kém véi EDTA
(Etylene Diamine Tetra Acid) hodc cdc phifc khic. Phifc
kém thudng c6 hiéu qua cao hon so véi mudi kém vd co.
Phitc k&m dugc ding phd bién nhat 1a Zn-EDTA ¢6 cong
thitc ZnNa,CgH2N203 , chida 14-15% Zn.

K&m tao hat cing v3i phian da lugng bing cdch boc
40 cdc vién phan hodc phdi trdn trdc khi tao hat. K&m
phéi hgp ciing v6i phin da lugng s€ giip gidm bdt chi phi
bén phin kém va gidp cho k&m phin b8 déu hon. Hién tai
trén thj trudng ¢6 mét s6 phan NPK, phan chuyén ding va
phin bén 14 cia cong ty phan bén Binh Dién nhu B4u Triu
01-TE, 02-TE, P4u Trau 997, 998, 999; Piu Triu L1, L2;
Piu Trau AT1, AT2, AT3; NPK 20-20-15+TE; NPK 13-13-
134TE... d8u chtta mot lugng kém ddng ké tdy theo nhu
céu clia tiing loai cdy. Mot s8 sdn phdm phu cla qud trinh
khai khodng va céng nghiép ché tao cé chita k&m ciing
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ding dudc d€ bén cho ciy. K&m trong cdc sin phim ndy
thudng c¢6 d6 tan thip nén cin bén sém. M6t vai loai thudc
bdo vé thuc vat cling chita mot ludng k€m nhd.

Cic loai phan gia siic ciing chifa mét lugng ké€m nhd
va 12 ngudn k&m t6t cho cdy. Tuy nhién viéc bon cdc phin
nay khong phdi mang ¥ nghia chinh 13 cung cip kém ma
chil y&u 1a cung c4p chat hitu co. Bdn clia ao hd, kénh rach
vi nude thdi ciing cé mot wgng kém déng k€, néu bén qud
nhiéu c6 thé din tdi ngd doc kém.

2.5 SU DUNG PHAN KEM

2.5.1 Bén vao dat

- B6n phin kém vao d4t 1a phuong phédp chi yéu dé
khidc phuc tinh trang thi€u kém (trit 4p dung vdi cdy c6 miii
‘trén 34t kiém). Phan kém cé thé bén rai trén mit sau khi
lam dat 1an cudi, bén 16t canh hay dudi hat giéng, bén theo
hang hay theo héc. Bén trén mit dit ma khdng trén sdu thi
hiéu qué sé thap vi kém rat it di dong.

- Hoa tan k&m sunfat hay phic kém trong nudc dé
tdi hodc diing trong qud trinh sdn xuit phin bén chuyén
ding hay phian NPK ciing 12 c4ch cung cip k&m c6 hiéu qua.
Cic logi k€m it tan nhu kém oxit, k€m cacbonat... nén bén

- vao dat hay diing d€ boc 4o hat trong sén xuat phan NPK.

- Luong bén vao dat tir 5-20 kg Zn/ha tay theo ciy
trdng, ham lugng Zn trong dat va két cdu. Lugng ding phd
bién khodng 1,5-5 kg Zn/ha d6i v6i kém khodng va 0,25-1
kg Zn/ha vdi phifc kém tng hdp hay kém hitu ¢d cho hau
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nét céc ciy trdng trén ddng rudng va cdy rau. Lugng bén
thudng dude khuyén cdo 5 kg Zn/ha d6i vi ddt sét hay dat
thit va 1,5-2,5 kg Zn/ha d6i vdi dat cat. Vi cy dai ngay,
bén 5 kg Zn/ha cho mdi chu ky 3—5 ndm. Theo Dobermann
va Faihurst (2000), d6i véi lia d& ngdn ngita thi&u kém can
b6n 5-10 kg Zn/ha & dang ZnSO,, ZnO, ZnCl, nhung khi
di c6 tricu ching thi€u kém, cin phdi bén 10-25kg
ZnS0,.H,0 hay 20-40 kg ZnSO4.7H,0 cho mbdi ha.

2.5.2Bon qua la

- Kém thuding dugc phun riéng dé khic phuc thiu
k&m clia cdy 4n trai. Thai ky phun c6 hi€u qud nhit 14 trude
khi cay dam chdi (ra dot). P8i vdi cdc cdy trong khic, thdi
ky cay non phun k&m qua 14 hiéu lyc thip hon so véi bén
vio dit.

- Phun ti 24 l4n va c4ch nhau mdi twin cho ciy trong
thidu k&m thi c6 thé khidc phuc duge y nhién s& khong con
tdn du trong dit va phai bén thudng xuyén mbi vu.

- Dung dich k&m sunfat trung tinh dugc tao thanh
bing cich pha ndng dd 0,02-0,05% k&m sunfat vdi 0,25%
v6i trong nudc. Lugng phan k&m cdn phun 4.5 kg ZnSOs/ha
va lwong dich phun 400 livha. D&i véi lia cdn phun ZnSO4
ndng d6 0,5%, vdi lugng 200-400 livha.

- Phic k&m t8ng hdp hay tf nhién 13 phan kém tan tot
trong nudc va ¢6 tinh di dong cao nén thudng dudc dung aé
phun qua 14 nhdim khic phuc nhanh tinh trang thi€u kém.
Lugng phic kém cén ding tir 0,5-1 kg/ha 1a thich hdp.
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Bdng 2.9: Liéu lugng v phueng phdp bén phin kém

Ngubn kém Lug¢ng bén (kg/ha) Phun
Bénrii Boéntheo quald
déu hang
ZnS0, 5-20 3-5 15-250¢g
ZnO '5-20 3-5 Zn/ha, pha
Zn - Phiic téng hop - 0,5-1,0  trong 100
Zn — Phic ty nhién - 0,5-1,0 lit huGe

Ngudn : Murphy v Wash, 1972.

Bdng 2.10: Huéng diin bén phan kém cho cay tréng

Cay Ngubn Lugng bén  Phudng phédp
: (kg/ha) bén

Lia ZnS0O4H;0 8 L6t khi 1am dat
Zn0, ZnCl, 8 L6t khi 1am dat
Phic - Zn 1 L6t khi 1am dat

Ngbé ZnS0O4+H,O 34 - Lot; thiic theohang
Phic kém  0,5-1,3 Thiic theo hing

Khoai tdy  ZnSQ4.H;0 4,5-9 L6t khi 1am dat
Bitkém 4,5 Thic theo hang

Céy ho ddu ZnSO4.H,O 15g Zn/100 lit Phun qua 14

Hanh tdi Bt kém 4.5 Thiic theo hang
Phitc k&ém  3,4-4,5 Thuc theo hang

Ciy co mii ZnS04.H,O 265g7Zn/100 lit Phun qua la
Ngudn : Murphy va Wash, 1972.
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2.5.3 TAm viao hat giéng

T4m hat giéng vao dung dich ZnSO,4 ndng d6 0,1%
hoic bdt kém trude khi gieo 13 phuong phdp ngdn ngira tinh
trang thi€u kém cha cdy. D81 véi khoai tdy, nhiing ci gidng
trong dung dich 2% ZnO c¢6 tdc dung ngdn ngita thi€u kém
mdt cdch hiéu qua.

2.5.4 Ho ré cay

Su thiéu hut k&m cé thé duge khdc phuc bing cich
nhing ré cdy vao dung dich phin k&m (hd r&). HO ré la
bién phip c6 hiéu qua kinh t&, nhung ciing giéng nhu phun
qua 14, bién phdp nay phdi thyc hién hang vu vi khong con
kém ton Iuu trong dat. Bién phip hd r& ¢6 thé thuc hién véi
nhiéu loai ciy trude khi dem trdng. Néng d6 dung dich
dding hé r& thich hgp véi da s6 cdy trong 13 1% ZnO. Vi
ciy lia, nhing ré ma trong dung dich 2-4% k&m oxit
(ZnO) trwde khi cay sé& c6 két qud t8t, gilip ngin ngita dudc
finh trang thi€u k&m. V38i ciy in trdi ndng 4o thich hgp d€
hé ré& 12 1% ZnSO, (Reil va dong su, 1978).

2.6 KHAC PHUC TiINH TRANG NGO DOC KEM

Ngé doc kém c6 thé khic phuc duge bing céch bén
vdi hay bén phan hitu c¢d hodc bén cd v6i va phdn hitu cd.
Theo Gerzabek va Patzelt (1988), lugng voi 2,2-2,8 tin/ha
c¢6 thé khic phuc duge tinh trang ngd déc kém. Boén phin
lan cling ¢6 tdc dung t6t, givp gidi ddc, lam gidm tdc hai
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cfia ngd déc kém véi ciy urdng.
2.7 HIEU LUC CUA PHAN KEM VOI CAY TRONG

Tinh trang thi€u k&m da duge phét hién 18t cd céc
chau luc vi dang 12 vén .38 16n gidi han sin lugng luong
thuc trén thé gidi. & ving nhiét ddi chiu MY, thi€u kém 44
han ché san lugng ciy trdng & trén 700 wigu ha (Shanchez
va dong su, 1980). S& liéu bdo cdo ¢ Braxin cho biét ¢6
khodng 180 tri€u ha dét ¢6 ham lugng Zn thap. Bdo cdo cla
Ponnamperuma (1982) cho biét trén 1/2 dién tich canh tic
3 Nam va Dong Nam A thi€u Zn. Riéng dt lda § ving nay
d4 c6 t8i 8 tridu ha thi€u Zn. Thiéu Zn ciing dugc phét hién
" phidu 8 Bic Au nhy Ireland, Nauy va Anh.. G My trén 40
bang c6 dit thi€u kém trong khi & Trung Qudc va
Bangladesh tinh trang thi€u kém kh4 phd bién. Két qué
nghién citu trong va ngoa1 nwde cho thdy phian kém lam
ting kha ning hit mft s& chit dinh dudng khic, ting sinh
trudng phét trién, ning sudt va chit ludng ndng sén.

& An P8, theo Takkar va déng sy (1989) khi phan
tfch 13.000 miu dat & 10 bang di phét.-hién 46% s6 miu
thi€u kém. O dat Ida nude, bén dam lam tang tinh trang
thi€u k&m (Nayyar va Chhibba, 1991). K&t qua nghién ctu
cta Grewa va Randhawa; Bhumbla (1969) cho thdy bon
phan ZnSO4 da lam ting ndng suat Iia va ngd & nhitng dat
c6 k&m hitu hiéu < 0,68 ppm. Phun phén k&m qua 14 cling
lam ting ting suat lda, ngd, khoai tdy, che, tdo va lda mi ¢6
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¥ nghia so véi d8i ching (Kanwar, 1966). Nghién cifu cla
Serry va dong st (1974) cho thiy phun phin k&m (ZnSO,)
qua 14 hay bén vao dat di 1am ting ning suit lda mi 9,74—
11,16% & dat dé va 3,36-40,27% @& dit kiém so véi d6i
chitng (bdng 2.11). Thi nghiém cia Nene (1968) cho két
quéd bén phan ZnSO, cho 1da di 1am ting ning suft 76,65
132,57% so véi doi chitng va phun qua 14 ¢ hiéu qud cao
hon so vdi bén vao ddt. M6t nghién citu khdc thuc hién bdi
Singh va Jain nim 1964 v6i cay lia cho thiy bén phin kém
vao dit véi lugng 2,53 kg Zn/ha da 1am ting s nhanh, ting
ning sudt chdt khd. Phun phin kém qua 14 ciing 1am ting
nidng suit so vdi ddi chiing.

Bdng 2.11: Anh hwéng cfia kém t4i niing sudt lia mi

Cong thifc P4t dé Pit kiém
Ning Tang Ning Tiéng
suft nang sudt  niing
(tha) suit(%) (t/ha) suiit
(%)
NPK 4,21 - 1,49 -
NPK+ Phun ZnSO, 4,67 10,93 1,54 3,36
NPK+24 kg nSO4/ha 4,68 11,16 1,86 24,83
NPK+24 kg nSO,/ha 4,62 9,74 2,09 40,27

Ngubn : Serry va ddng su, 1974.

Két qud nghién cifu cla Katyal; Ponnamperuma;
Patel va Mehta dudc dan bdi Tandon (1992) cho thdy bén
phin kém trén nén dam hay khéng bén dam déu di 1am
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ting ning suit lia nuéc véi mitc ting 104,5-113,64% va
ting ddng k€ 1¢i nhuin so vdi ddi ching. B6n phin kém
vao dét hay phun qua 14 déu lam ting ham lwgng P, Ca va
protein trong hat so véi d6i ching. Bén phan k&m cho lda 3
cdc lidu lugng phan 14n khdc nhau cho k&t qud: Véi lugng
2,5-5 kg Zn/ha di 1am ting ning suat lda 8,2-15,67% so
vdi d6i ching. Thong ké cia Katyal va Randhawa (1983)
cho thdy ning suit lia nudc ting trung binh cia 833 thi
nghiém 14 440 kg/ha va ty sudt I¢i nhuin trén von 13 6/1.
Bén phdn k&m [am ting kha ning ¢6 dinh dam cida cdy ho
ddu, ting ning suat va ting ham lugng protein thd, amino
axit trong hat (Yadav va ddng su, 1984; Singh, 1984;
Nayyar va dong sy, 1990). Bén phin kém 3 dang ZnSOy,
ZnO hay dung ZnSOy; ZnO boc 4o trong sidn xuit phin
NPK déu lam ting niing suit diu Ha Lan v4i mdc ting
31,71-35,58% so v8i doi chitng (bdng 2.12).

Bdng 2.12: Anh hudng kém tdi ning sudt d4du Ha Lan

Dang kém Cach bén Ning Téng
suAt  ning sudt
(tdn/ha) (%)

Khong bén - 1,23 -

ZnS0, Theo hang 1,66 34,96
ZnS0O, Trong sdn xudt NPK 1,64 33,33
ZnS0y Boc 4o phin NPK 1,67 35,58
ZnQ Trong sdn xuit NPK 1,62 31,71
ZnQO Boc 40 phin NPK 1,67 35,58

Ngudn : Mortvedt, 1991.
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3 Trung Qudc, viéc sit dung phén bén vi lugng da
kh4 phd bién. Riéng tai tinh “Sichuan” hang ndm cé trén
460 ngan ha lia dugc bén phan k&m (Zhu Zhonglin, 1991).
Tai tnh “Heliongjiang” trong thap k¥ 1980 di c6 hang
triéu ha Iia dugc bon phan kém (Li Shu-fan va ddng sy,
1991). Cdc k&t qua nghién cifu cho thay phan kém di lam
tang ning sudt lda, ngd; bong, khoai tay, ddu nanh, cdi bip,
su 1o, lda mi, k&, cdi dau... so véi d6i chifng. K&t qua nghién
cttu 104 miu d4t & 13 tinh cda Trung Qudc dugc thyc hién
bdi Ji-yun Jin vi Sam Portch (1991) cho két qua c6 38 mau
4t thiu kem. C 13 tinh dudc nghién citu déu c6 miu ddt
thi€u k&ém. Trén cdc loai dat nay, n&u khong bén phén kém,
ning suit chi dat 44—89% (trung binh 75%) so vdi duge bon
ddy dd k&m.

S liéu bao cdo dau nhiing nam 1980 dudc tp hgp
b3i Li Shu-fan va ddng sy (1991) cho thdy phin kém lam
ting nang sut lia 13,5-24,1%; ngd 12,1-13,2% va dau
aanh 12% so véi dd1 ching. K&t qui nghién ciu cdc yéu td
han ché nang sudt thuc hién bdi Li Shu-fan (1991) ciing cho
thdy néu khong bén phan kém, ning sudt lda chi dat
86,6%; nang sudt bip chi dat 86.9% so vdi bon ddy di kém.
Bo6n phan kém véi lugng 15 kg ZnSO« d3 lam ting nang
suit 15.21% so vdi d6i ching. K&t qud nghién cdu cia
Zhang Chenglin va dong su (1991} cho thiy bén phin kém

bling céch trdn véi hat gidng hay hd ré ma da lam ting
ning sudt 11,83-29,5% s0 v&i ddi chuing (bang 2.13). K&t

qua 18 thi nghiém déng rudng duge thuc hién bdi Zou
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Bangji (1991) cho thiy bon ZnSO, déu 1am ting chiéu cao
cdy, s6 nhanh, cdc y&u 16 cdu thanh ning suit va ning suit
8,97-14,09% so véi d6i chitng (bdng 2.14). K&t qui thi
nghi¢m trong chiu vdi lda thyc hién bdi Qian Jinhong va
Xie Zenchi (1991) cho thay vdi lda sém bén ZnSOQ, di 1am
ting ning sudt 15,64-18,75% & dat kiém; 10,57-20,29% &
dat thit so véi déi ching. Vdi lda mudn, bén ZnSO, 1am
ting ning suit 6,79-8,99% & dat sét va 6,4-8,16% & dat
phii sa thit so véi d6i chiing.

Bdng 2.13: Anh hudng ciia phan kém t4i ning suit lia

Céong thiic Ning Téng
suat niing
(tan/ha)  suAt
(%)

P3&i chitng khéng bén kém 3363 ¢ -
5g ZnS0,.7H,0/100g chét SF 4355 a 29,50
1,36g chdt bdo quin/100g hat gidng 4050 ab 20,43
10 mg ZnS0O4.7H,0/1 kg dit 3810 b 13,29

H6 ré trong ZnS0,.7H,0 1%, 20gidy 3761 b 11,83
Ghi chi: Chét bdo qudn hat giéng SF la Furadan khong Zn.
Ngudn : Zhang Chenglin va Mao Daru, 1991.

D&i véi cdy ngd, bén phin kém di 1am ting khi
ning quang hgp so vdi d8i ching khdng bén (Zhen-lin
Yuan va déng sy 1991). Thi nghiém trong chiu dudc Zhang
Chenglin va ddng sy (1991) thyc hién cho thiy bén 5 gam
ZnS04.7H,0/1 kg dat da 1lam ting ning suat chdt khd cida
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ngb trong ci 2 vy vdi mifc ting 16% so voi dsi chifng.

Bdng 2.14: Anh hudng ciia phan kém tdi niing suat lia

Cong thie Sd bong Ning Ting

/khém  sudt  nang
(t/ha) sudt (%)

Déi chiing 128 6,858 ;

7,5 kg ZnS0,4.7H,O/ha 13,6 7473 8,97

22,5 kg ZnS804.7H;0/ha 13,8 7,763 13,20

45 kg ZnSO,4.7H;0/ha i4,1 7,824 14,09

75 kg ZnS0,.7H,0/ha 140 7,656 11,64

Ngudn : Zou Bangji, 1991.

V@i cly thudc 14, b6n phén k&m & mifc 7,5 kg/ha va
phun ZnSO, ndng d6 0,2%, lugng phun 750 litha dd lam
tang nang suit thudc sdy 17,12% va ting ham luong dudng
tdng s6, nicotin, protein va 1¢i nhudn so vdi d6i chitng (Lin
Kehui va Deng Jingning, 1991). B&i vdi cd cdi dudng,
nghién cttu clia Zou Bing Ji phun 2 14n ZnSO, ndng 46 1%
hay ngdm hat ging trong dung dich ZnSO, néng d4 0,2%
trong 24 gid hay trén cling hat gidng véi ludng 15 kg/ha
déu cho ndng sudt ting cao hon doi chiing 15,4-18,8%.

K&t qua nghién cu hiéu lyc cla phin k&€m vdi cdy
cai ddu tr 1986—1990 duge thyc hién bdi Liu Chang Zhi
(1991) cho thdy bén phin k&m di lam ting cdc chi tiéu
néng hoc, ting ning suit va ty 1& dau trong hat va gidm ty
1& glucozimlate ¢6 ¥ nghia so véi ddi cning. Ludng bén 15
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kg ZnSOy/Mha dd lam ting 6 chiim qua/cay, s& qua/chiim,
trong lugng 1000 qua va téng nang suét 15,56% so vdi doi
chitng. Mot nghién cifu khdc thyc hién 6 16 diém da cho
két qua: Bén ZnSO4 lam tdng ning sudt cdi dau 8,3-19,2%
so vdi d6i ching. Bén 15-60kg ZnSO,.7H;O/ha dd lam
ting ning suit cin tdy 5-10% so v6i dbi chuing (Chu
Tianduo va déng sy, 1991).

& Bangladesh, tinh trang thi€u k&m dd duge phdt
hién tiY nim 1975. Theo Karim va ddng sy (1991), hién nay
di ¢6 khoang 19% dién tich d4t & Bangladesh (tudng dudng
trén 2 triéu ha) thi€u kém. Céc k&t qua nghién citu cho thiy
phin kém 43 lam ting ning sudt lda, ngd, khoai tay, rau,
mia, lda mi vi mustard véi mic ting tinh trén dién rong t
5-15% so vdi doi chitng. K€t qud cia mang ludi hang tram
thi nghiem va trinh dién bén phin kém cho thdy, déi véi lta,
trong 6 293 thi nghiém duge thyc hién c6 130 thi nghi€m
cho ning suit ting > 10% va 76 thi nghiém cd nang suit
ting > 20% so vdi d6i chitng. V4i lda mi, trong s& 91 thi
nghiém c6 41 diém c6 ning suit tang > 10% va 2 diém ¢6
nang suat tang > 20% so v6i d6i chiing. Vi mustard, trong
s 10 thi nghi€ém c6 2 diém ning suit ting > 10% va 2 diém
ning sudt ting > 20 % so vdi déi ching (bang 2.15). 3 Uc,
viéc bon phin k&m dd lam tang nang sudt ¢ chin nudi oY
47.35-85,58% so véi d6i ching. O Indonesia, tinh trang
thi€u kém vdi lia di duge phét hién ¢ Java (Yoshida va
déng su, 1974). Soepardi (1982) udc tinh ¢ khodng 2,5 triéu
ha dat Ida & Java thidu k&m. G Ai Cép, Nghién ciiu cda Fatbi
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va ddng sy (1992) cho thdy phun qua 14 0,6 kg ZnSO, /ha va
2,4 kg Zn-EDTA d4 1am ting niing suft chit xanh cda 16a
mién 22,58% va 13,44% so vdi d6i ching.

Ddi véi ciy in qud, nghién ctu cia Talakvodze
(1973) cho thdy bén phian kém vao dat hay phun qua 14 d4
1am ting ning suit cam 13% so véi d6i chitng. Bén phin
kém vao dit vdi lugng 3 gam Zn/cdy di lam ting ning sut
cam gidng Mandarin tir 25,8-30% so véi d6i ching
(Chanturiya, 1975). Theo Samoladasi (1965) cho thém k&m
vao dung dich Bordeaux (véi + CuSQy) phun cho nho trén
dat phi sa d4 1am ting ning suit 20% so v4i d6i chiing.

Bdng 2.15: Hiéu hic ciia phén kém véi ciy tréng

Cay S6thi  S& thinghiém S6 thi nghiém
trong nghiém  ¢6 ning sudt  ¢6 ning suit
ting > 10% ting > 20%

Lda mrdc 293 130 76
Lia mi 91 41 2
Mustard 10 2 2

Ngudn : Karim; Miah va Hassain, 1991

B6n phan kém cho nho vdi lugng 10 kg/ha 3 db siu
50 cm da lam tdng ndng sudt va dd ngot cia nho trong sudt
5 nim lién. Ndm thit t ning sudt ting 16% v nam thit
ndm ting 92% so véi d6i chitng (Bogun, 1963). Phan kém
¢ hi¢u qué cao vdi xoai. Phun k&m sunfat ndng d6 0,2-0,8
% da 1am ting chi¢u dai chdi, s& 14, dién tich 14, ting tJ 16
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diu qud, ting ning sudt va chét Iugng xoai so vdi d6i ching
(Rajput va Ram, 1979). Phun k&m sunfat cfing 1Am ting t§
1&¢ ddu qua & v3i thiéu. Nghién citu cda Misra vi Khan
(1981) cho th&y: Phun ZnSO,4 ndng d6 0,4% di lam ting 46
I6n cda qua, ting nang suat vii thleu so vdi d6i ching
khoéng phun.

G Viét Nam, k&t qua phan tich 1554 miu d4t & mién
Bdc Viét Nam, phin 16n 13 dat trung du va déi nii cia
Fritland (1974) cho thdy ham lugng k&m bién dong trong
khodng 0,01-0,03%, & mic thap. Nghién ctu dit mién Bc
clia Nguyén Vy va Trdn Khdi cho thdy dat phd sa song
Théi Binh, dit chiém triing va phl sa s6ng M4 c¢6 ham
lugng Zn hitu higu tir vét dén 3,5 ppm (& mifc thdp). Theo
Jokioinen (1992), két qua phin tich 122 miu dit & nhiéu
viing cia Viét Nam do chudng trinh FADINAP/FINNIDA
cbéng b3 cho thiy ¢6 11% s8 miu d4t thi€u kém. Nghién
citu cia Lé Théi Bat (1991) cho thdy dat ving Tiy Bic
nrée ta thi€u k&m va coban dé tiéu. K&t qud nghién cifu
cfia Nguyén Ngoc Nong (2003) cho thdy ham lugng kém
trong da sG cdc loai ddt & Bic Kan va Théi Nguyén déu &
mic ngheo va trung binh. Nghién citu cda Pham Quang Ha
(2003) trén mot s& dit phi sa, dit xdm va d4t dd & mién
Bic, Pong Nam BS va Tiy Nguyén cho thiy ¢6 mot s8
miu d&t c6 ham lwgng kém & mufe rat thap, c6 thé 13 thidu
hut dinh dudng kém. K&t qud nghién ctu kém trong dat
trong rau ving T Liém va Thanh Tri - Ha N6i ciia Vi
Pinh Tuin va Pham Quang Ha (2004) cho thdy ham lugng
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kém tdng s6 dao dong trong khodng 74,45-98,35 ppm.
Nghién cifu kém trong dit cia Lé Thi Thuy va Pham
Quang Ha (2004) cho két qué wong 11 miu dit phi sa
s6ng Hong ham lugng kém tdng 6 ¥ 55-99,75 ppm, déu &
muc trung binh va cao so véi thang Pevei. Ham lugng k€m
dé tiéu dao dong tr 7,96-17,7 ppm, trung binh 12 11,49
ppm. Trong 10 miu dat phil sa song Théi Binh ham lugng
kém tdng s& ur 42,25-95,5 ppm, déu & mifc trung binh va
mdt vai miu cao so véi thang Pevei. Ham lugng kém dé
tidu dao dong tir 8,15-15,04 ppm, trung binh 14 11,62 ppm.

Khi nghién cdu c4c y&u t& han ché€ ning suat vdi cay
trdng trén dat dd va d4t x4m Ddng Nam B§, L& Hoang Kiét
(2001) d4 rit ra két luin kém la yeu t& han ch€ ning suit
cay trong trén dat dd vang phat trién trén d4 bazan va cling
la yéu td han ché& ning sudt ngd wén dat xdm bac mau.
Nghién cdu cia Nguyén Phi Hung va ddng sy (2001} cho
thay dat xdm va d4t phén & Pong bling sdng Cidu Long co
kha ning giit kém Khd chat. Vi lugng bén vao dat 20 ppm
Zn, dat xam gitt lai t8i 90% con d4t phen giit lai tdi 50%. V6i
Iutgng bon 40 ppm, lugng gif chit atong dng 12 95% va 75%.

K&t qua nghién cifu cda Trdn Thi Ang (1995) cho
thay phan k&m da lam tang ning suit lda 18%; ning sudt
ngd 26% va nang suat ca chua 29% so véi d6i ching. Phin
ke da fam ting ham lugng protein thd trong gao 5%; tang
ham lugng vitamin C 6%; B-caroten 10% va gidm ham
lugng NOy 7% trong qua ca chua so véi d61 ching. Khi
nghién cttu vé cdy ngd va lac & d4t di, Thai Phién va dong
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SW (1998) da ¢6 két luan dat phdt tridn wrén da phién thach
thi€u k&m. K¢t qui thi nghiém ddng rudng vdi gidng lia IR
203 thyc hién ndm 1989 tai Vién ciy Iuong thyc thyc phdm
dugc din bdi Pham Pinh Théi cho thdy: X 1y hat giong
bing ZnSO, trong 60 giy va phun ti€p ZnSO, néng d6
0,01%, liéu lwgng 500 Iit/ha qua 14 & thai k¥ d& nhdnh d3i
lam ting ning sudt 8,6-18,6% so véi d6i ching. Két qua
nghién cu hiéu lwc cda phan kém véi cdy cdi bdp cia
Bing Vin Héng (1993) cho thdy: X& 1y hat gi6ng bing hén
hdp dung dich ZnSO4 néng 4 0,005% + H3BO; 0,01% +
CuS04 0,05% trong 3 gis di lam ting ning suit 13,9% so
v6i d6i chitng. K&t qui nghién ciu hiéu lyc cia k&m vdi
bong vii tai Pak Lik do Duong Viét Thanh (2001) thyc
hién cho thdy: Bén 20kg va 30 kg ZnSOyha dd 1am gidm t§
1€ qud théi, ting s8 qud/cay, ting ndng suit boéng hat
13,42-20,69% va bong xa 26,65-30,79% so vdi d6i chutng.
Phun qua 14 dung dich ZnSO, ndng d6 0,1-0,3% cling dg
am gidm ¢y 18 qué théi, ting ning sust bdng hat ¢6 ¢ nghia
¥ 8,21-32,27% so véi d6i ching (bdng 2.16 va 2.17).

Nguyén Bdo V¢ vi Nguyén Thi Minh Chau (2004)
chi nghién citu 4nh hudng ciia hén hgp k&m va mangan vdi
am mat va quyt dudng da rit ra k&t luin: Phun hig hgp
‘0504 + MnSOy néng d6 5000 ppm cho cam mit v quyt
udng bi bénh vang 14 gan xanh mic sd khai hay trung binh
€u lam ting kh4 nang héi phyc so v6i d8i ching. Nghién
tfu cia Keo Vivon Ut Tha Chic vi dong sv (1994) cho
iy phun phin kém qua 14 véi nong d6 0,3% Zn cho cam
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Sunkist 33 1am ting ty 1& ddu qud, gidm ty 1€ rung qua,
ting ning suit thuc thu 27,32% so vdi dbi ching, ting him
lwgng duding va vitamin C trong qua.

Bang 2.16: Anh huéng cia kém dé€n ning sust bong vai

Cdng thiic Bong hat Béng xd
Ning Tingso  Nang Téang so
sudt PC (%) sui't PC (%)

(tdn/ha) {tdn/ha)

Pdi ching 1,35 - 4,84 -

10kg ZnSOy/ha 1,45 71,41 5,24 8,26

20kg ZnSOy/ha 1,75 20,69 6,33 30,79

40kg ZnSO4/ha 1,69 13,42 6,13 26,65

Ngubn : Dudng Viét Thanh, 2001.

Bdng 2.17: Anh hu@ng céa phun Zn dé€n niing sui't béng

Cong thic Ty1é¢ Ningsuiat Tingning
qua  bdngxd suit so vgi doi
thoi (tAn/ha) chiing (%)

Pdi ching 2,3 1,633 -

Phun ZnSQ4,1% 2,5 1,767 8,21
Phun ZnS50, ,2% 1,9 2,160 32,27
Phun ZnSO4 3% 2,1 2,127 30,25

Ngudn : Duong Viét Thanh, 2001.

K&t qua nghién cifu hiéu lyc clia phin kém ddi véi
lac trén dit Pong Anh — Ha N&i cia Vi Vin Nhédn va
Nguyén Binh Manh (1990) cho két qua: Phun k&m sunfat
vao thdi ky lac bdt dau ra hoa & ndng 46 0,01-0,25% da
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lam ting ning suat ¢l c¢6 ¥ nghia so véi d6i chitng véi midc
tang 11,76—32,15%. Phun hn hop k&m sunfat va boric axit
ndng d6 0,05% Zn + 0,01% B da 1am ting ning suit lac cii
29.32% so vdi d6i ching. Nghién ciu hi€u lyc cha phén
k&m d&i véi 6t trén dat phd sa cd ngheo dinh dudng tai
Thita Thién — Hué clia L& Thi Khdnh va V6 Hang (1997)
cho k&t qua: Phun ZnSO4 ndng dé 0, 05% & thdi ky phan
canh hay thdi k¥ ra hoa dgt I hodc ra qué non déu 1am nit
ngdn thdi gian sinh trudng va ting nang suit ¢ ¥ nghia so
v6i d6i ching vdi mifc ting 24,47-36,6%. Mot nghién ciu
khic ctia L& Thi Khdnh (1998) cho thay phun ZnSO, ndng
d6 0,05% cho 6t da lam ting ty 1€ ddu qua 12,22%, tﬁng ty
1é chit khd 14,6%, ting ham lugng dudng téng sO va
vitanmin C so vdi ddi chiing.

Ngodi céc nghién cifu hi€u Iyc ri€ng cla phin kém,
nhiéu k&t qud nghién citu hiéu lgc cia kém chifa trong céc
loai phan NPK, phin NPK chuyén diung hay phén bon 14
cting cho thidy cdc loai phan nay di 1am ting ning suat,
chit lwgng va hiéu qué kinh t&€ so vdi ddi ching. Cdc két
qua nghién cifu thyc hién bdi cdc Vién nghién cdu, Trudng
dai hoc va Trung tim khuyé&n ndng cdc tinh tai nhiéu viing
cho thiy cdc loai phin bon ¢6 chita kém chuyén ding cho
la, cho cdy ca phé& va cho dn qua hiéu Piu Trau di lam
tdng ning suit lia 7,81-36,40% vdi lda; ting ning sudt cay
in qua 8,4-37,8% va ca phé 5,1-20, 1% so véi doi ching.
Céc loai phin bén chuyén ding nay con lam ting chat
ltgng nong sdn va tang 1¢i nhudn cho ndng dan.
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Chuong 3
SAT
3.1 DAC DIEM DIA HOA CUA SAT

S4t (Fe) 12 nguyén td kim loai hoa tri 2 va 3, nguyén
t& ludng 55,847, bdn kinh ion 0,74 A. S4t dudc phat hién 1a
nguyén t& dinh dudng thiét y&u véi cay udng ndm 1860 bdi
Sachs va thiét y&u véi dong vartir thé ky 17. Ngay nay tinh
trang thiéu sit da dudc phdt hién & nhidu ving dat udng
trén thé gidi. & M§ c6 tdi 22 bang phét hign ddt thi€u sit.
3 ving Trung Dong, thi€u sit thudng gip ¢ diu nanh. 3
Canada, tinh trang thiéu Fe ciing kha phé bién trén cdc cay
canh va cAy an trdi trdng trén dat kiém.

S4t 12 nguyén t8 phong phd hang thif va chi€ém
5% trong 16p v6 tri dat. Trong ty nhién, s4t c6 nhiéu trong
khodng nguyén sinh va thf sinh nhy olivine
[(Mg,Fe)2S5104], pyrite (FeS), siderite (FeCQOs3), hematite
(Fe,03), goethite (FeOOH), magnetite (Fe;04) va limonite
[FeO(OH).nH,0 + Fe,05.nH;0). Ham lugng sit trong dat
bién dbng rat rong, ¥ 0,7-55%. Ngoai khodng nguyén
sinh, s&t con tdn tai trong cdc khodng sét, oxit va hydroxit.

- Dang oxit: hemantite (Fea0s), magnetite (Fe304),
goethite (FeOOH).

- Dang sunfit: pyrite FeS,, pyrhotite (FexS),
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jarosite (K3Fes(S04)2(0H)e).
- Dang carbonate: siderite FeCOs.
- Dang sufat: jarosite [KFes(OH)e(5O4)4).

Bdng 3.1: Ham lugng sit trong cdc loai @4 va dat

Nhém da Loai da- Ham lugng (ppm)

Crust 56.000
P4 phin xudt Granite (d4 granit) ~ 27.000
Basalt (44 bazan) 86.000

Lime stone (d4 voi) 3.800
P4 trAm tich Sand stone (d4 cdt)  9.800
Shale (d4 phién sét) 47.000

DAt Cic loai d4t 10.000-100.000

Ngudn : Turekian v Wedepond, 1961; Taylor, 1964,

3.2 SAT TRONG DAT

3.2.1 Dang sit trong dét

Trong d4t, sit tdn tai & 4 dang chinh: Khodng
nguyén sinh va thif sinh; sit hdp thu; sit trong hop chit hitu
cd va st tan trong nudc. Vong tuan hodn sit trong dit ciing
twong ty nhu cdc chdt vi hrgng khéc. Sit thudng c6 mit
trong cdc hgp chét sau:

- Cic hgp chit silicate nhu olivine, augite,
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homblende va biotite 13 ngudn st chinh trong dat.

_ g4t 13 thanh phdn chinh cda cdc hop chit
haematite (Fe,03) va siderite (FeCOs) trong dat.

_ g4t 1a thanh phin cia mot s6 khodng lattice thif
cap va thiét yéu cla phén 19n khodng s€t.

_ G4t 12 thanh phin trong cdc hdp chat hitu cd, cic
phitc chat can thiét cho cay trdng. Phifc sit trong dat c6 thé
tao thanh do vi sinh vt phin gidi chit hita cd hay tan duf
thie vat. Céc chat bai (it tit 1 ¢y trong ciing c6 khd nang
tao phdc vdi cdc chdt vi luong, trong d6 ¢ sit.

_ Mot ldgng nhé st ton tai & dang st trao d6i. Sat
trong dung dich xuit hién chinh & dang Fe(OH);". So vdi
cic 1on khic trong dat, néng do Fe’t rdt thap. Trén dat
thodt nudc tot, ham hugng Fe2 nhd hon so vi Fe™.

Ndng 46 sit tan trong nudc r4t thip; cling véi phic
sAt—hifu cd, cdc dang sit tan trong nude nhu Fe’™, Fe(OH)Y™
va Fe?* c6 sy bién d6i, chuyén héa trong trudng hop ché 4o
Khi cGa d4t thay d6i tf y€m khi sang hio khi.

3.2.2 Sit téng s6 trong dat

Trung binh sit chi€m 5% trong dat tinh theo trong
jugng. Tuy nhién sat téng s6 khdc bigt ddng ké gifta cdc
loai dat. Bat do thudng 6 ham lwong sit tdng s cao (>
10%). Bt cdt ¢6 ham ludng sit tdng 56 thap (xap xi 1%) va

d5t cét chua, rifa trdi nhiéu ¢6 sit tng s& rt thip (< 1%).
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sS4t téng s& trong dat chua phdn 4nh duge dinh dudng st
ddi véi cay trdng.

3.2.3 Sit hitu hiéu trong dat

Sit hitu hiéu 1a phén sit ciy trdng c6 thé hit dugc.
Ham lugng sit hitu hiéu trong dat thdp thudng din dén
thi€u sft. C4c y&u 18 nhu pH, chat hitu co, k&t cau dat, lan,
nhiét d6, 46 Am... Anh hudng d&n sit hitu hiéu trong dat.

3.2.4 Yé&u t& Anh’'hwéng dén sit hitu hi¢un trong dit
* pH dat

D6 tan cia sit phu thudc rat chit vao d6 pH va gidm
di 1000 14n khi ting 1 don vi pH dit. Bang ching 15 rang 1a
sit hitu hiéu gidm nghiém trong khi pH dat ting. Phuong
trinh md ta m&i quan hé giita pH vdi Fe™ trong dat nhy sau:
Fe(OH) (d4t) + 3H' +¢ > Fe** + 3H,0

Sy thi€u hut st trén d4t kiém thudng thiy rat rd do
pH cao s& 1am két tha sit di ddng. Ngude lai, trén dat qud
chua ma st tdng s& thip ciing c6 thé x3y ra tinh trang thicu
sdt. Nudc tidi va ham lugng bicacbonat (HCO5') trong dat
cao lam tinh trang thi€u sit rdm trong hon. Bicacbonat ¢6
thé duge tao thanh trong d4t do phédn ing:

CaCO; + CO, + H,0 > Ca® + 2HCOy

Mic dit sif hién dién cia mdt minh canxi khong trye
tiép d4nh hudng dén sy thifu sdt, song phdn ¥ng cla né vdi
mbi trudng dat lai din dén sy thifu sit.
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* Ché't hitu cd trong dt

Mot phan 16n sdt hitu hiéu trong dat & dang phic
hitu c¢d. DAt nghéo hitu cd, him lugng sit hitu hiéu thép.
Bén phén hitu ¢d 1am ting kha ndng it va gitt nude cda
dat, tang sit hifu hiéu. Bén phin hitu ¢d gidp cai thién két
cau dat, lam ddt thong thodng hon tir d6 tang sdt hitu hiéu.

* CAu trife dit
Pt ¢6 ciu triic xAu thudng nghéo sit hitu hiéu. Dat

c4t khong nhitng ¢6 sit 3ng s& thap ma sdt hifu higu cling
thdp, diéu ndy din dén tinh trang thi€u sat tram trong.

* LAn trong dit

Ciing gidng nhuf kém, ham lugng cua lan trong dat
cao 1am gidm sit hita hiéu déi véi cdy tréng. Tudng tdc Fe-P
cling dugc phét hién & mbt s& cdy tréng. Difu nay c6 thé
lién quan dén sy k€t tia mudi st phdt phdt. Lan c¢é dnh
hudng dén ngudng khing hodng sdt do cdy trdng c6 thé
chiu dung duge midc sdt thap hon khi ham lugng lan trong
dat cling thap.

* Nhiét d¢ dat

Nhiét d6 dit thap lam cham tdc do sinh trudng phat
trién chia ciy, ddng thdi nd cling 1am gidm qud trinh khodng
héa chat hitu cd gidi phdng st hitu hiéu. Nhy vy nhiét dd
thip lam sy cung cdp sit cho cdy trong gidm va syt thiéu hut
sit cang trdm trong thém.
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* Sy bi€n dong cia 18p A4t mit

Sy x6i mdn hodc rifa i 16p ddt mat din dén tinh
trang thiéu sit véi cay trong. Cay trong trén nhifng ddt nay
thuding bi thiét hai do 14 non bi bac tring, khd ning quang
hop gidm, sinh trudng, phét trién kém vA ning sudt gidm.

* Po Am dat

D6 4m dat cao lién quan dén sy kém thodng khi,
din dén thi€u sdt hitu hidy, han ché sinh trudng phat trién
cia cdy tréng. P4t lia nudc 13 mot ngoai 1€, trong trudng
hop nay nudc va sy thidu khi 13 y&u t8 can thiét cho sy cung
cip sdt thuan lgi. Trong diéu kién a4t thi€u oxi, Fe*
chuyén thanh Fe? 1am sdt hifu hiéu ting va dat lda nudc
thudng ¢6 sdt khd cao. Tuy nhién cling khong loai trit tinh
trang lda thi€u sdt, & dit c6 pH cao, ham lugng chat hitu co
thdp hay dét cat. G nhilng ddt nay, sy ngdp nudc lai lam
cho sét hitn hiu gidm. Khi st tan trong nuSc > 300 ppm
cdy trdng s& bi ngd ddc. Tinh trang ndy thudng thiy & dit
chua, d&t phén va dit ¢6 khé ning phan hdy hifu cd manh.

* Sy tuong tic giifa cdc ion trong dit

Ciing gidng nh du thita 14n, ham lugng cla dong,
mangan, molypden va k&m s& dnh hudng ti sy hit va s
dung sit ciia cdy. Nhiéu trudng hop thi€u sit dude phét
hién do sy tich lity déng khi bon phan ddng lién tuc mot
thosi gian dai. O Hawaii, dta bi biéu hién thi€u sdt 12 do
thita mangan. Mét s6 cdy khdc trong trén dat cd ngubn gbc
fir d4 serpentine c6 triéu ching thidu sit do sy duf thira Ni
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(niken). Mt s6 két qui nghién cifu cho thiy thi€u sit & cdy
dau nanh lién quan dén ty 1€ Fe/(Cu + Mn).

3.2.5 Phan tich sit trong dat

Amén axetat vd DTPA (bang 3.2) 1a 2 chét thudng
duge ding d& chiét rit sdt hitu hiéu trong ddt. Néu dét c6
dwéi 2 ppm Fe theo phuong phdp amén axetat thi duge x&p
vdo nhém thi€u sdt. Ngudng khing hoang thiu sit theo
phuong phdp chiét nit bling DTPA trong khodng 2,5-4,5
ppm Fe. Hiu hét c4c loai cay déu c6 sy ddp ing v4i phin
sdt khi Fe < 2,5 ppm. Néu 2,5 < Fe < 4,5 ppm, chi nhifng
cdy min cdm vdi sit mdi c¢é hiéu qud khi bén phéan sit.
Theo Dobermann va Faihurst (2000) ngudng thi€u sdt d6i
vdi la 1a 2 ppm (phudng phdp NHy-acetate, pH 4,8) hay
4-5 ppm (phuong phip DTPA-CaCl,, pH 7,3). Theo
Wallace va Lunt (1980), thiéu sit thudng la do cdc yéu to:

- it b6n phan sit;

- Ham lugng CaCO; trong dat cao;

- Ham lugng bicacbonat trong dit hay nuéc twdi cao;
- Lam lugng 14n va dam nitrat cao;

- Ngip nuéc qud mifc hay diéu kién d8 £m cao;
- Ham lugng kim loai Mn, Cu, Zn cao;

- Mat cén d6i t¥ 1€ cation, yém khi;

- Nhiét 6 qué cao hodc qud thap,

- Mitc d6 man cdm cao. Bén qud nhi€u hitu co;
- Nhiém vi nit hay tuyén tring,

- Do ban chit di truyén cla cay;
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Béng 3.2: Céc chit thudng dung d€ phén tich sit

"Chi't diing chiét rut Ty 18 'Thdi gian
| dit/chat  1dc (phit)
chiét
N NH,0Ac (pH4,8) 2,5:50 30
DTPA (0,005M DTPA + 0,1M 10: 20 120

TEA +0,01M CaCl) pH 7,3

Ngudn : Katyal; Randhawa, 1983.

Béng 3.3: Chén dodn dinh du@ng siit trong dat

Phan hang Ham lugng Fe chiét
biing DTPA (ppm)

Ngheo 0-2,5

B 2,6-4,5

Cao >4.5

Ngudn : Tisdale; Nelson va dong sy, 1993.

3.3 SAT TRONG CAY

3.3.1 Chic niing clia sit trong ciy

S4t c6 vai trd rit quan tong trong hoat dong song
cia cdy. Thi€u sdt, qué trinh sinh tong hop mot s& chat
trong cdy dinh tré, lam gidm kha ning hit kali, cdy kém
phét trién. St 13 thanh phan cia mot s6 protein déng vai
trd chia khéa trong hé théng enzym clia cdy, d6 la cdc
enzym catalase, peroxidase va mot vai cytochrome.
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Cytochrome ¢6 téc dung d&i véi hd hdp ciia 1€ bao sing.
St tuy khong cdu tao nén diép luc 13, song né can thi€t cho
qué trinh sinh t3ng hop va duy tri chit diép luc t3 trong céy.
S4t c6 vai trd chi y&u trong sif chuyén héa axit nucleic, anh
hwdng d&n chuyén héa RNA trong cdy. Sit giit vai trd quan
trong trong qud trinh quang tng hgp, lam gidm néng do
NO7, S04 trong cdy va ting ddng héa N3.

3.3.2 Ham lugng sit trong cAy
Bdng 3.4: Lugng sit cfiy hiit / 18y di theo sdn phdm

Cay Ning sudt Fe ciy Nguén

(tdin/ha) 14y di
Lda 9.8 3430 g/ha De Datta, 1989
Ngd 9,5 2130 g/ha Aldrich, 1986
Khoai tdy 100 2000 g/ha Burton, 1989
Khoai lang 10 490 g/ha Bradburg, 1990
S4n (mi) 37 900 g/ha Howeler, 1985
D4u nanh - 366 g/tdn Batagha, 1978
Mia - 31 ghtdn Malavolta, 1982
Caphéche - 112 g/tdn Malavolta, 1990
Cam - 3 g/tin Chapman, 1968

Ham lugng sdt trong cdy khdc nhau rit ddng ké
(50-100 ppm) tdy theo gidng va tufi. Cdy ho diu gidu sit
hon ¢6 trong khi lda 13 cay 14y di nhiéu st nhdt. Trong ciy,
b phin gia ¢6 ham Iuwgng st cao hon bo phan non. Sit 1a
nguyén t6 it di dong trong cdy nén khi thi€u sat, cdc bd
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phan non ciia cdy bi dnh hudng trudc trong khi bd phdn gia
it bj 4nh hudng. Ham lwgng sdt cao nhit khi cdy con non
sau d6 gidm dén theo twdi cdy. Viéc chdn dodn sdt trong
cay cin chudn héa 8 cdc bo phén va tudi cdy vi mdi bd
phin c¢6 ngudng khing hodng khdc nhau. S4t trong ciy bi
4nh hudng bdi twong téc bdi nhiéu nguyén t6 khéc.

Ham lugng 1an, canxi, magié va kali cao s€ han ché&
khi ning vin chuyén sit trong cdy (Lingle va ddng sy,
1963). S4t trong ciy c6 tuong quan nghich vdi cdc kim loai
ning nhu dbng, coban, crom, niken va kém trong cay.
Reuther va Smith (1953) dd két ludn ring thiéu sdt & cdy c6
mdi lién quan dén ham lugng dong trong cdy cao.

3.3.3 Ngudng khiing hodng siit trong cay
Bdng 3.5: Ngudng khiing hodng sit & cay tréng (ppm)

Cay B§ phén Thi€n Binh thudng
Lda La <63 > 80
Chéi <50 60-100
Ca cay <70 75-150
Ngb La 24-56 56-178
Diu nanh La 28-38 44-60
Mia Ngon (34 ngay) <5 40-100
Ca phe La <50 90-180
Béng vai L4 trudng thanh <50 50-350
Caycomui La <35 60-120
Hudng duong L4 trudng thanh < 80 113

Ngudn : Wallihan, 1966; Evans, 1965; Fairhust, 2000.
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Nhin chung, cdy trdng ¢6 tridu ching thi€u sdt khi
ham Iwdng st trong cdy nhé hon 50 ppm Fe. Tuy viy cling
c¢6 nhitng cdy khi ham lugng sdt 1én t6i vai trim ppm ma
cdy vin c6 triéu ching thi€u sit. Do sy twong quan khong
chit giita sit trong cdy va nang suit nén viéc phan tich st
iéng s6 c6 thé khong chidc chdn cho ta chi s6 thi€u sit. Van
4& 1a khong thé chi dua vio thdng ké cho dt néu phan tich
“S4t hoat ddng” trong cay.

Pé khic phuc sy méu thuin trén, hién nay viéc
dénh gi4 Fe?* duge dé nghi ding nhiéu hon sdt tong s0. Cdc
cdy xanh ¢6 ham lugng Fe?* cao hon so vdi cdy méit mau
xanh. Piéu ndy ngugc lai véi ham lugng st tong s0.
Phuong phdp phan tich Fe** bao gdm chiét rit miu tudi
bing dung dich 0—phenonthroline (1,5%; pH = 3) va so
mau trén mdy § 510 nm.

Ngd doc sit 8 cdy tréng khd hiém gip va ngudng
ngd doc cho téi nay chua dugc thuc sy duge rd rang. Lia
ngdp nudc 12 mdt ngoai 1€, tinh trang ddc sdt trén dat phen,
d4t chua nhidu 1a khd phd bién. Ngd doc sdt vdi lda dd
duge bio cdo & Tay Nam A, chdu Phi va Nam M¥. Theo
Prade va ddng sif (1986) lda ngd doc sat xuat hién 2 thdi ky
chinh, d6 12 tun ddu tién sau khi cdy bdi vi ré cdy ma rit
min cim v6i ham lugng sit cao trong dat sau ngap nude va
giai doan ti¥ ding cai dén trd khi tinh thim cuia ré ting sé&
han ch€ vi khudn quanh ving ré. Lia ngd ddc sdt khi sdt
trong cy > 300 ppm Fe (Ottow va ddng sy, 1983).
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3.3.4 Tinh min cdm ciia ciy trong véi sit

Cic gidng cdy trong khdc nhau c6 sy man cdm khéc
nhau véi sy thi€u hut sit. Théng thudng nhiing ciy c¢6 ndt
sén hay ciy ma chdt thi tit & clia né c6 kha ning tao phic
vdi sdt thi c6 kha ning sif dung sit trong dit cao. Nhilng
cdy ndy ¢6 khé nang chiu'dung dude mite st thap trong dat.
& dat cao trdng lda, kha nang thidu st cao bdi vi chiing d&
tao thanh Idp oxit sit bao quanh ré. Sy thi€u sdt clia cdy c6
kha ning ting 1én do khuynh hudng cdy hit nhiéu lan. Lin
va sit ¢6 tudng tdc ddi khdng nhau. Tinh min cdm véi sit
clia mot s6 cdy tdng thé hién & bang 3.6.

Béng 3.6: Tinh min cdm véi sit clia mgt s& cay trong

Mincidmcao  MAincim Min cam thip
trung binh

Lac (d4u phdng) Lua Luoa

P4u nanh Ngbd Ngb

Cay ¢6 miii P3u nanh Thudc 14

Cay 4n trdi Thudc 14 Khoai tiy

Nho Bong vai Rau

Rau Rau Cu cai dudng

Lia mién Liia mach Lia mach

Day _ Co Lanh

Ngudn : Mortvedt va dong sy, 1977.
3.3.5 Triéu chifng thidu sit & cAy trong
Trong hiu hét cic trdng hgp, thi€u sit lam cho cdc
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14 non trén ngon bac tring. Trigu ching ban diu xuit hién
1a vét tring gt hay vang nhat 8 ving gilta cc gin cla
nhifng 14 non trong khi gin 14 con mau xanh. Tuy nhién,
trong mét s3 trudng hop ¢6 finh trang bac toan bd 4. Cudi
ciing 14 chuyén tring va c6 {h& xu&t hién nhitng ddm hoai
tf rai rdc trén bé mat l4.

Thi€u sit 1am qud trinh sinh trudng clia ciy bi dinh
1ré, mot s trudng hop lam cay bi chét. Thi€u sdt 1am cho
ciy bi rung 14 dudc ght nhin & lda mién va ngd, wrong khi 14
bac trfng thdy r& & lda. Bac tring phin thit 14 clng dién
hinh & céc cAy ¢6 mii va dau tdy trong khi bac tring toan
b6 14 thiy o trén cdy dao.

Trén ddng rudng, triéu ching thi€u sit khéng phai
lic nao ciing dién hinh. Trong mot s& trudng hop, cdy trong
<6 thé xuat hién tinh trang bac tring mot sO 14 non trong
khi nhiing 14 st canh van con xanh. Mot s0 trudng hdp toan
bd s6 14 trén cay bac tring nhung mét & cay bén canh van
con xanh binh thudng.

* Phun qua 14 d€ tham dinh thi€u sit & cdy tréng

P& x4c dinh chdc chin tinh trang thi€u sit c6 thé
ding dung dich suynfat sit 1% phun cho ciy trong. Trong
vong 2 tudn, néu cdy thyc s¥ thicu sit c6 thé thdy 13 sy
chuyén xanh. Su phat wrién cda diép luc 16 1am téi sinh lai
mau xanh cta 14, tuy vay €6 thé xudt hién mot sG d8m
tréng. Hidu lyc cla bién phdp nay rit 1 véi nhimng nhing
ciy dang c6 nhiéu 14 non.
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3.3.6 Triéu chifng ng ddc sit & chy tréng

Triéu chifng ngd doc sdt thudng xudt hién 3 la
nudc, ddc bi€t 1a trén dat phén hay dat chua tng triing. Ban
ddu cdc 14 gia phia dudi xuit hién nhitng d5m nhd miu niu
bat ddu tiY chép va mép 14, cdc d6m nay lan din vao trong
va hop lai, cdc phan khdc vin xanh binh thuong. Khi ngd
dc sdt ning, 14 kho din, ré& kém phét trién, ciy thap, kha
ndng dé nhdnh gidm, nang sudt thdp. Trong mot s8 trudng
hdp, ngd ddc sdt 1am cdc 14 dudi ciing chuyén mau niu tim.
& thuée 14, ngd ddc sdt lam xuat hién cdc d6m mau xam
trén cdc 14 non trén ngon va cdc 14 gitta. C4c 14 nay mdng
va mém, dé bi rdch hay rli xudng khi trdi ning to.

3.4 PHAN SAT

Sdt v cd 1a ngudn phan sit ré tién va thudng dugc
diing nhat, trong d6 sit 2 sunfat va st 3 sunfat dugc s
dung rdéng rdi hon cd. Mic dii-vdy khi bén sit sunfat vao
dat hiéu qué thap hon so véi phun qua 14 vi sdt ¢6 thé bj ¢&
dinh bdi cdc chat khdc trong ddt d€ tao thinh cdc dang sdt
ma ¢4y tréng khdng hiit duoc.

Phitc sdt 12 ngudn phan st c6 hiéu lyc cao, song gid
cao nén viéc sif dung chua rong rdi. Phtc sdt tdng hop c6
hi€u qué cao khi bén vao dit nhung phifc sdt tw nhién lai tat
hon khi phun qua 14. Phic sdt phd bién nhat hién nay 13 Fe-
EDTA, ¢0ng thitc phan tr: C;oH:N,OgFeNa.3H;0, trong
lugng phan tf 421,1 g; chita 13% Fe, tan t6t trong nudc.
Trong cdc loai phic téng hgp tht Fe-EDDHA ¢4 hiéu luc
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cao nhit, k&€ d6 12 Fe-DTPA.

Bdng 3.7: Céc logi phén siit thudng diing

Ngudn sit Céng thic Fe (%)
Sit v6 co

St 2 sunfat ngdm 7 nudc  FeS04.7H0 20,5

$#t 3 sunfat ngdm 4 nudc  Fey(S04)3.4H,0 20,0

Sdt cacbonat FeCO; 42,0

Sat 2 oxit FeO 77

Sdt 3 oxit Fe,03 69

S#t - Amo6n sunfat (NH4)2S504 14,0

FeS04.6H,O

Sit — Amén phét phit Fe(NH,)PO4.H,O 29

S4t — Amon polyphdtphdt  Fe(NH4)HP;O7 22
Sit hitu co

Lignin sunphonat - 6,0

Metoxyn phenypropane - 5,0

Polyflavonoid - 6-9
Phuc sit

Fe-DTPA Fe(NH4)2C14H15010N3 10

Fe-EDTA FeNaCH20sN2.3H,O 9-13

Fe-EDDHA FeCigH, 00N> 6,0

Fe-HEDTA ) FeCoH1s07N; 5-9

Ngudn : Mortvedt va déng su, 1977; Murphy, Walsh, 1972.

Chit hitu cd ciing ¢6 chita mot lugng nhd sit tiém
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ting 13 ngudn sit t3t cho nhitng ving dat thi€u sit. Bén
nhiéu phin hifu co 12 mét bién phdp cung cip sit cho cay.
Mot s8 phan ding dé bon vao dat hiéu Pau Triu nhu: Piu
Trau 97, 98, 99; Pau Triu AT1, AT2, AT3; L1, L2 hay
NPK-20-20-15-TE; NPK-13-13-13-TE; NPK-15-10-15 hiéu
Piu Trau ciing ¢6 chifa lwgng sit hitu hiéu ddng ké.

3.5 SU DUNG PHAN SAT

Thi€u hut sit gdy ra sy r6i loan dinh duSng nghiém-
trong & mot s3 cdy tréng. Thifu sit thudng xuit hién trén
dat kiém, d&t d4 véi. Thi€u st 1A mot van dé phd bién i
véi nhitng viing dat cao trong lda. Ciy mia, diu nanh, ciy
dn qud va mot s& cdy cdnh 1A nhitng ciy ddp ting cao vdi
phén sdt vd viéc bén phin sit dem lai hiéu qua cao.

Sy ddp dng cda cdy trong vdi phan sit phu thudc
vao gifng. Trong mdt & trudng hgp, cdy thi€u sit trong
sudt qud trinh sinh trtdng, phat trién. Mot s8 tradng hop
khic cay chi thi€u sit 3 giai doan ¢dn non vi viéc bén phin
sdt khéng ¢6 hiéu qua. Trén ddng rudng, tinh trang thi€u
sit cling c6 thé thiy & nim niy, song lai khéng thiy xuat
hién & nim k€& ti€p. Nguyén nhan cia tinh trang niy hién
cling chira duge sdng td.

3.5.1 Bén vao dat

- S4t v0 cd bon vao dit ¢ hiu luc thip trong khi
phic sit bén vao dat ¢6 hiéu Iuc cao hon bdi vi sit v6 co dé
dang bi chuyén sang dang khong hitu higu trong khi phifc sit
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it bi chuyén héa. St vd ¢d cin bén rai déu trén mat dat voi
Jugng i da d&n 30 kg/ha cho lda hay 12-24 gam/ciy dai
ngdy. CAn bon ngay khi c6 trigu chiing biéu hién thifu sit.

- Phutc sit ¢6 hiéu luc cao, tuy nhién do gid cia phdc
<4t cao nén cin phai tinh todn hidu qud kinh €. Lugng bén
phiic Fe-EDDHA khodng 0,5-1 kg/ha 13 c6 thé khic phuc
dugc tinh trang thi€u sdt cla ciy trdng. B6n phifc sit theo
hang, theo hdc hidu lyc cao hon so vdi bon rai. D& ¢ két
qué tét, phifc sdt cdn bén 16t trufde khi gieo trong.

3.5.2Bénquald

- Phun dung dich sit sunfat hay phic sit qua 14 1a
bién phép hgp 1y thudng ding aé khic phuc tinh trang thi€u
s4t & cdy tréng. Bién phdp phun dung dich sit sunfat thudng
¢6 hiéu qué kinh t& hon so vdi phic sit vi gid thanh ré.

- Phun dung dich st sunfat hay phic sdt nong do6 1-
3% véi lugng dich phun 300-400 lit/ha 1a thich hdp dé khic
phuc tinh trang thiéu sit & cay trong.

- Phun 14n diu ngay khi triéu ching thi€u sdt xuit
hién va sau d6 10-14 ngay phun 14n thit hai. Phun lap lai
mdt vai 14n cho dén khi wén cay khong con triéu ching
thi€u sdt. DI véi lda cdn phun ngay khi bdt diu dé nhdnh
va phun ti€p 1-2 14n, dinh k¥ 7-10 ngay/in s& khic phuc
dugc finh trang thi€u sat.

_ S4t trong dung dich phun ¢6 thé€ bi chuyén héa do
viy viéc difu chinh 6 pH cia dung dich phun vé trung tinh
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bing voi 1a rat cin thi€t d€ duy tri tinh &n dinh cia dung
dich phun. Phun udt déu cd bé mat trén va dwdi 14 c6 higu
qué cao hon so vdi chi phun mét trén 14.

- Cin phun vao budi sdng sdm hay chiéu mét, trdnh
phun khi trdfi ndng vi d€ gdy chdy 14,

_ Phun qua 14 ¢6 thé khong khic phuc hoan toan
triéu chdng trong trudng hop thi€u sdt qud nang. L4 cay
qud nhd khi cay con non ciling 13 mot trd ngai khi dp dung
bién phdp phun qua l4. Phun qua ld cing khong dé thuc
hién dic biét véi nhifng cdy 1au ndm c6 chiéu cao nhung la
bién phép tiét kiém phén va ré tién.

_3.5.3 Hoda vao nudc tudi

_ Hoda tan cic hgp chdt chita st vao mréc rdi widi
cho ciy vdi lugng 2—4 kg Fe/ha. Hiéu qua chta bién phap
nay c6 thé thdp hon so véi phun qua 14 nhung ciing c6 thé
dp dung khi cdy con non hoic khi viéc phun qgua 14 khong
thuén Igi.

- Hoa tan phén st vao hé thdng nudc twdi 12 bién
phép c6 thé dp dung dem lai hiéu qud cao. Bién phdp nay
¢4t thich hgp ddi vdi nhimg cay cdng nghi&p dai ngay hay
cdy an quéd ¢6 4p dyng hé théng tréi nhd giot. Lugng bon
khoing 5 gam Fe-EDDHA /c@y/mam.

3.5.4 Bién phdp quan Iy
Nguyén nhan thi€u hut sdt hign nay chu yéu 1a do
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pH trong dat cao. Bén phin ¢6 chita nhiéu luu huynh (S)
hodc cic loai phin chua sinh 1y ¢6 tic dung lam gidm pH
dat, tir d6 1am gidm b6t tdc hai do thi€u sit. Tuy nhién, bén
m¢t lugng 16n phan chua sinh 1y d€ diéu chinh pH cda dat
¢6 thé khé c6 duge hiéu quad kinh t€ cao. Ching han dé
trung hoa 1% canxi carbonat 3 18p dit mit (0—15 cm) cin
12 t4n axit sunfuric hodc khodng 3 tdn Ivu huynh nguyén
t6. Mit khdc khi ha pH ddt tuy 1am ting st hda tan nhing
lai 1am gidm mét s chdt vi lugng khéc trong dat.

Tinh trang thi€u hut sit c6 thé duge gidi quyét néu
trén dit ngheo st ta tréng nhitng ciy ¢6 nhu ciu sit thap
(cdy it man cdm v6i sit). Trén nhitng dat gidu sdt cin tréng
nhifng gidng ciy tréng c¢6 nhu ciu sit cao. PSi v4i nhitng
dat gidu sdt, d€ gidm tinh trang ngd d6c st c6 thé ding voi
hodc véi két hgp vdi mangan oxit d€ bén. Riit nude phdi
rudng cling 12 bién phdp khdc phuc ngd doc sit c6 hidéu qud
vdi nhilng cay trng & d4t ngap nudc.

3.6 HIEU LUC CUA PHAN SAT VGiI CAY TRONG

. Theo Vose (1982) c¢6 dén 40% dién tich dat wén thé
gidi bi thi€u sdt. Thi€u sit 4nh hudng ding ké dén ning
sudt ciy tréng. Cdc két qud nghién cdu di xdc dinh phin
sdt ¢6 hiéu lyc vdi cdy lda, mia, ddu nanh, ciy in qud, ciy
cénh... Nghién citu ctia Maklwar va Imail (1992) cho thiy &
An Do c6 t6i 1/4 dién tich dat thigu sit. K&t qua nghién cdu
cla Place (1969) qua 1 thi nghiém ddng rudng vi 3 thi
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nghiém trong nha Itdi da két ludn ring phén sit khic phuc
dude tinh trang bac 14 & hia trén dat kiém. Thi nghiém déng
rugng boén Fe;(804)s v6i lugng 200-400 kg/ha khong nhitng
khic phuc duge tinh trang bac 14 lia ma con 1am ting ning
c6 ¥ nghia so véi d6i chitng. Thi nghiém cda Singh va
Singh (1966) thyc hién bing c4ch phun Fe-Citrat néng do 1
Id1 cho ma di thu dudc 80% ma séng so vdl 100% ma chét
& cong thic d6i ching.

Bdng 3.8: Anh hudng ciia phén sit t6i ning suflt lac

Cong thitc Fe cAy it Niing Ting
(mg/byi)  soit ning
(g/bui) _sult (%)
Péi chuing 15,7 36,0 -
50kg FeSO, 18,4 40,1 11,38
50kg FeSO4+30kg P2Os 248 45,9 27,5

Nguén : Dangarwala va ddng sy, 1983.

K&t qud nghién cifu clia Hartzook va ddng syt (1974)
cho thdy b6én 10kg Fe-EDDHA/ha di lam ting ning suit
dau nanh c6 § nghia so v6i ddi ching véi mdc ting tir 7,7
210% tity theo giong. Thi nghiém cla Dangarwala va déng
st (1983) cho két qud: Bén 50kg FeSOy/ha dd lam ting
ning suit lac 11,4% & cong thifc khéng ¢ lan va 27,5% &
cong thitc c¢6 bén lan (bang 3.8). O Viét Nam, két qua
nghién cifu cia chuong trinh FANIDAP/FINNIDA cho thiy
c6 4% s6 miu dat thi€u sit trong t6ng s& 122 miu d4t
nghién cfu (Jokioinen, 1992). P4t chua thudng ¢6 him
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lugng sdt cao. Cdc loai dit phen & Viét Nam thudng cé
néng d6 sit qua cao g4y ngd doc cho cay. Trong trudng hop
nay can ding v6i va phin lan d€ ha phen, gidm néng d6 st
di dong. |
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Chuong 4
PONG

4.1 DAC DIEM DIA HOA CUA DONG

Dong (Cu) 1a nguyén 5 vi lugng quy hang thit 5
trong nhém vi lwgng. Dong c6 khdi lwgng nguyén t 63,55;
ban kinh ion 0,72 A. Nam 1931, Clipman d4 x4c dink Cu 13
nguyén t6 dinh dudng thit y&u véi ciy wdng. Trusc do,
ndm 1928 déng da duge bi€t dén 1a nguyén t& thi€t y&u véi
dong vit. Trong 10p vO trdi dit, ddng thudng tap trung
thanh nhitng md. Péng c6 trong thanh phin céc nhém
khodng sunfite, oxit, carbonate, silicate va sunfate. Khodng
nguyén sinh chita dong phd bién va quan trong nhat 1a
chalcopyrite, chalcocite va bornite. Cdc khodng thi¥ sinh
gdm oxit, carbonate, silicate, sunfate vi chloride cé dd tan
kém. Cdc khodng chat chinh chita Cu thudc cdc nhém sau:

- Nhém sunfite thuding: Chalcocite Cu,S, covellite Cus.

- Nhoém phitc sunfite: Chalcopyrite (CuFeS,), bornite
(CusFeSy), enargite  (CusAsSi), tetrahedrite (Cu,
Fe)128b,S)3).

- Nhom oxide: Cuprite (Cuy0), tenorite (CuQ),

- Nhom carbonate: Malachite (CuSiO1) va  azurite
[Cus(OH)2(CO1)4].
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- Nhém silicate: Chrysocolla (CuSiO3.2H20).
- Nhém sunfate: Brochantite [Cus(OH)6SOs).

Bdng 4.1: Ham lugng ddng trong cdc logi dd va dat

Nhém da Loai da Ham lugng (ppm)
Crust _ 55
P4 phn xut Granite (d4 granit) 10
Basalt (d4 bazan) 100
Lime stone (dd v6i) 4
P4 trim tich  Sand stone (d4 cét) 30
Shale (d4 phi€n sét) 45
bit Céc loai dat 10 — 80

Ngudn : Taylor, 1964; Turekian va Wedepond, 1961.

Pdng ¢6 khi ning oxi héa cao trong moi tndng dat
ty nhién nén hi€m khi xuit hién ddng & dang nguyén to.
Déng ¢6 hai héa tri, héa tri 1 trong cdc chdt khodng & d9
sdu ddng k& so vdi bé mit trdi dit va hoa tri 2 trong cdc
hop chit & 16p mat ngoai ciia v trdi d4t, tuy nhién qui ludt
niy ciling ¢é nhilng ngoai 1€. Trong dung dich, ddng thudng
tdn tai ¢ dang ion Cu®* hay trong céc phic bén vitng. Ion
Cu* khong bén & nhiét d6 binh thudng néu ndng 46 > 107
M. Khi néng do cao hon, né c6 thé tdn tai & dang phic dm
nhy CuCly. Ham lugng ddng trong d4 bién dong tir 4-
100ppm, trong d6 nhém d4 phiin xuit gidu déng hon dd
trdm tich. Trong mdi trudng axit v oxi héa, ddng gidi
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phéng nhd qué trinh phong héa s& két hgp vdi C1*, S04 va
chat hitu cd tao thanh cdc chit tan. Trong méi trudng kiém,
dbng gidi phéng nhd qué trinh phong héa lai két tda vdi
carbonate va bicarbonate. Péng cling ¢6 thé két tia véi
oxit hay sunfit. Sét, hitu cd va oxit st hdp thu déng manh.

4.2 PONG TRONG DAT

Ham lugng ddng trong 16p vé tréi dat tit vét dén 250
ppm, trung binh ti¥ 55-70 ppm. D4t cdt nghéo ddng trong
khi 34t d6 ¢6 ham lugng ddng tng s& cao. Tinh trang thi€u
ddng khong phd bién nhit nhitng chit vi hugng khdc. DAat
than bdn hoic dit ¢6 ham lugng hifu cd cao thudng thi€u
ddng. Tinh trang thi€u ddng ciing thudng xuit hién 3 nhiing
viing d4t méi khai hoang va dit chua.

4.2.1 Dang d6ng trong a4t

Trong dat, ddrrg ton tai chll y&u & dang sunfite ma
dién hinh nhat 13 chalcopyrite (CuFeS;). Pdng tng s&
trong d4t hién dién 3 khéi lattice clia cdc khodng nguyén
sinh va thif sinh. Ngoai cdc khodng nguyén sinh va th@
sinh, d8ng trong d4t cdn ton tai & c4c dang sau:

- Trong dung dich &4t (dang ion hay phic).

- Dang cation trao d6i trén bé mit khodng sét hay hifu cd.
- Trong cdc hgp chat dang oxit.

- Dang hip phu gitf chiit trén bé mit keo dat.

- Trong cdc chat hitu cd hay trong vi sinh vat.
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Dong trong d4t rdt khé tan va chi c6 thé chit rit
dugc bing cdc héa chit manh d€ phd v3 ciu tric ciia cic
chét khodng hodc chat hitu co chifa ddng. Mic dd viy ¢6
mét sy twong quan hitu ¢s d&€n cin bing gitta dong trong
dung dich dé gidi phong Cu* chuyen dich dén r& cay. Mot
phan nhd trong s& ddng t8ng s6 ¢6 thé tén tai trong dung
dich. Thong thudng ham lwong déng trong dung dich <
0,001 ppm.

4.2.2 Dong tong s6

Déng t8ng sd trong d4t bién déng tir 10-200 ppm va
trung binh vao khodng 55 ppm. Tuy nhién ham lwrgng ddng
tong s& tr 1-2 ppm cling dd dugc phit hién § nhitng d4t
thi€e déng. Giau dbng nhat 1a dat phat tri€n trén d4 basalt
(100 ppm) va thip 1a d4t phat trién trén d4 granite (10
ppm). Béng tdng s6 phu thuéc nhidu vao cau tric va him
lugng hitu ¢d cita ddt. it ¢6 ciu tric t6t thi ham lugng
ddng t9ng sd cao hon so vdi cdc dat c6 cdu triic kém.

4.2.3 Pdng 4n trong cic hgp chat khac

MGt phin nhé ddng trong dat 4n trong cdu tric cda
mét s8 khodng sét va oxit sit, oxit mangan. Béng cfing ¢6
kha ning thay th€ déng hinh vdi cic nguyén t§ khic trong
~168p tinh th€ silicate. Chung pha tdn trong cdc khodng
CaCO3 va MgCO; ¢ nhitng ving dit kho han va trong
khodng A(OH); va Fe(OH); & nhiing ving dat chua.
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4.2.4 Pong hitu hiéu
* Pong trong dung dich

C4 ddng v6 co va ddng hitu cd déu tdn tai trong
dung dich dat nhung phan I6n ton tai 8 dang phdc hitu co
tan (Hodgson va déng sy, 1968). Néng d6 dong trong dung
dich dat khé thip, v 10 dén 10° M. Khi pH < 7, ion Cu**
chi€m wu thé. Khi ting do pH thi ndng dd Cu®* gidm dan va
khi pH > 7 thi Cu(OH)," chi€m uu thé, Phwdng trinh chuyén
héa ion déng trong dat xdy ra nhw sau:

Cu®" + H,0 < CuOH' + H*
CuOH" + H,0 € Cu(OH),’ + H'

Mot s6 it ddng & dang CuSO,’ va CuCO;’ ciing quan
trong trong dat chua va dat kiém (Lindsay, 1979). Cay tréng
htit 3dng thudn 1gi nhat 13 & dang phic ddng. Cdc chat hitu co
trong dat c6 thé tao phifc véi Cu®*. Cic phiic nay s& ting lén
dang k€ khi c6 modt lugng phan ddng dude bén vao.

* Pdng hap phy

Ion Cu** c6 thé dugc hdp phu trén bé mat 18p
khodng sét, chat hifu cd, cdc hgp chdt sit, nhdm hodc oxit
mangan. Tri ion Pb**, Cu® ¢6 thé hdp phu manh vdi tat cd
cdc kim loai héa tri 2 va 3 nhu Fe va Al oxit. Lyc hdp phy
bdi oxit khéng gidng nhu lyc hit tinh dién cia Cu®* 1én
dung tich hap thu ctia sét, né tao ra cac dang Cu-O-Al hodc
Cu-O-Fe. Lyc hip phu héa hoc niy dugc tao ra bdi s
lugng nhém OH trén bé miit.
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OH OH
ya. -~ /H
Fe” +— OH Fe «— O

o) + Cu®* <> O Cu + 2H"

Fe\ +— q)H Fee— q)
\ H N
OH OH
Hink 2: So d hap phy Cu®* trén bé mat nhém hydroxyl

* Pdng hitu cd

Hau hé&t ddng trong 1dp dat mat 12 & dang phiic hitu
¢d tan va khong tan. Dat than bin ¢6 ham luong dong cao
(130-190 1d1/100g dat). Kha ning két hdp vdi chit hitu co
cla ddng manh hdn so véi céc chat vi lugng khéc. Ion cu®
két hgp vdi hai hodc nhi€u hon nhém chic chinh carboxyl
hodc phenol. Axit humic va fulvic ¢6 chita nhiéu nhém
carboxyl co thé k&t hop vdi ddng. Trong hdu hét cdc
khodng cda dit, chat hitu cd ¢6 thé két hgp vdi sét tao
thanh cdc phitc sét—kim loai-hifu co. Kha ning tao phic sé
cao nhat & d4t ma kaolinite chi€m wu thé& va thap hon 3 dat

ma montmorillonite chi€m wu thé.

* Déng dv trif trong dat

Trong dat ludn ¢6 qué trinh chuyén héa qua lai giifa
ddng hifu hiéu vd dong khé tiéu. Trong nhifng diéu kién
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thuén 1di, ddng khoé tidu c6 thé chuyén thanh ddng hitu higu
cho ¢iy vi ngude lai.

4.2.5 Y&u t6 2nh hudng d&€n déng hitu hiéu trong dat

Déng hifu hiéu trong d4t phy thude vao nhiéu y&u t3
nh ddng tng s6, k&t cdu dat, pH, dung tich hdp thu (CEC),
cha’t hitu cd va oxit. Ddng hitu hiéu phy thudc nhiéu vao Cu
tdng 56, c6 thé dif dodn ddng hitu hiéu théng qua Cu téng
s& trong d4t. P4t ¢6 Cu tdng s < 6 ppm hodc d4t hitu cd ¢6
Cu t8ng s8 < 300 ppm c6 thé thi€u ddng.

* pH ddt

Néng do ddng trong dung dich dat gidm nhe khi pH
ting bdi vi n6 1am gidm 45 tan va tang ddng hip phy. Pdng
hdp phu bdi sét, chdt hitu cd va sesquioxide ting khi pH dat
ting. P§ tan ciia ddng phu thude vao pH dat va dd tan ndy
ting 100 l4n khi pH gidm di m3i don vi. Hién tugng thiéu
ddng di dugc phat hién & nhiéu ving dat ¢6 pH > 7. Tuy
nhién & dit chua (pH < 4,5) ddng hitu hidu cling rit thép,
diéu nay 12 do hugng ddng tan trong nudc da bj ket tia bdi
nhém silicate, phosphate... Sy hiit du thita cdc nguyén 8
khdc & d4t chua 1am gidm khé ning hit ddng cta cay.

* Chéit hitu co

Trong s& cdc cation vi lugng dong, k&m, sit va
mangan thi ddng c6 khé ning két hgp manh nhit véi chat
hitu co. Pidu nay ly gidi tai sao tinh trang thi€u ddng
thuding xay ra trén dat gidu hitu co (d4t than bin, dit mlin
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trén nui). Tinh trang thi€u ddng trén nhing d4t nay cang
tram trong hon néu didu kién thoat nudc kém.

* Tudng tdc vdi cdc ion khdc

Trong dat, dong twong tdc véi nhiéu chat dinh dudng
khdc. Triéu chifng thi€u d6ng thudng xuit hién sau khi bén
cdc logi phan dam chua sinh 1y vi né 1am ting ndng do ALl
trong dung dich dat. Ting Ivgng dam bén 6 thé 1am gidm
ham lugng ddng di déng trong cidy. Ham lugng dam cao
trong cdy cling ngén cdn qud trinh vdn chuyén ddng tir cdc
14 gi v€ 14 non. Néng db kém va sit trong dung dich dat
cao cling ngdn cdn khd ning hit ddng clia cdy va cé thé
din t6i thi€u déng. Tudng ty, ting ham lugng lan trong dat
s€ 1am gidm ham lugng dong trong ré va 14 cdy. Bén nhiéu
phén lan cling dan tdi thi€u ddng. Ngude lai bén phin lan
c6 thé khic phuc du thita ddng.

Bdng 4.2: Tinh m&n cdm véi ddng cla mot s& cay trong

Mincimcao Mincim Min cdm thdp
: trung binh

Péu nanh Cai bip Thudc 14

Pau Ha Lan Suld (cdi bong)  Nho

Khoai tay Ngb Cay c6 muiii

Lia Ca chua Ca rét

Lia mién Tdo Xa lach

Ming tdy Déu tay Cé alfalfa

Ngudn : Lucas va Knezek, 1972.
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* D) min cdm cia ciy trong

Cic loai cdy c¢6 mic d0 min cdm khdc nhau véi
déng. Ciy c6 mii, nho, thudc 14, lda mi va méng tiy la
nhitng cdy mén cam cao véi dng nhung ddu Ha Lan, khoai
tiy, ddu nanh, lda nude 1a nhitng cdy it min cdm vdi dbng
(bing 4.2). Mot 58 trudng hop thi€u dong do ty 1€ C/N trong
tan du cy tréng v trudc cao. Piéu nay lién quan dén phin
\ng gitta ddng vdi chat hitu cd. Chit hitu cd tif phin xanh,
phin chudng, tan du thyc vat ¢6 thé hip phu dbng, lam
giAm ham luong ddng hitu hiéu trong dat.

4.2.6 Phan tich déng trong dit

Dung dich ddng chiét it dé xédc dinh ddng hifu higu
trong dat rat da dang. Mot s6 chit thudng diing thé hién &
bang 4.3. Cdc chit nay déu cd thé ding d€ xdc dinh déng
hitu hiéu kh4 chinh xdc trong mdt s8 loai d4t nhung khong
c6 chit ndo chinh xdc cho tat ¢4 céc loai dit. Ngudng thiéu
ddng trong dat dugc x4c dinh tdy theo ting chat chiét rit.
Ching han, dit lda nudc néu dung HCl 0,05N thi 0,1 ppm
12 ngudng thi€u ddng, trong khi ding DTPA + CaCl, § pH
7,3 thi ngudng niy 1a 0,2-0,3 ppm (Dobermann va
Faihurst, 2000). Lindsay va Norvell (1978) dé nghi ngudng
thi€u déng 12 0,2 ppm theo phitong phdp DTPA trong khi
Kruger vi déng sy (1985) dé nghi ngudng thi€u dong vdi
cdc ciy ngil cbc 1a 0,4 ppm. Penney va dong su (1988) cho
ring triéu chiing thi€u déng xuat hién va phan ddng c6 hiéu
qué & nhitng dit ¢6 ham lwgng dong nhd hon 0,6-0,8 ppm
Cu. Theo Liu Zheng va déng sy (1991), mic d5 dong hifu
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hiéu trong dat chiét bing HCl 0,5N hay DTPA iuge chia
lam 5 mifc (béng 4.4).

Chat hitu cd va mot s& nguyén t8 khédc (Fe, Al) dnh
hudng dén ddng hitu hiéu. Viéc thyc hién phan tich dbng
trong tdt ¢4 cdc phuong phép déu khé khin do ludng déng
rit tir dat rt nho.

Bang 4.3: C4c chit thudng dung dé phén tich dong

ChAt diing chiét it Pat/chdt Thoigian Ngudng
chiét (g/ml) ldc (phit) gidihan

Citrate + EDTA 1IN 5:50 60 -

NH,OAc (pH 4.,8) 50 100 60 0,2 ppm

DTPA 10 : 20 120 0,2 ppm

0,05N HCl - - 0,1 ppm

DTPA+CaCl,, pH 7.3 - - 0,3 ppm

0,05N HCI + 5:20 5 0,4 ug/cm’
0,025N H,S0,

Nguédn : Katyal; Randhawa, 1983.
Bdng 4.4: Ngudng khiing hodng ddng trong dat

Mic &6 dong Pat kiém va P4t chua
trong dit trung tinh

Rat thap < 0,1 ppm < 1,0 ppm
Thap 0,1 - 0,2 ppm 1,0 - 2,0 ppm
Trung binh 0,2 - 1,0 ppm 2.1 -4,0ppm
Cao 1,1 - 1,8 ppm 4,1 - 6,0 ppm
Rit cao > 1,8 ppm > 6,0 ppm

Ngudn : Liu Zheng, 1991.
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4.3 DONG TRONG CAY

4.3.1 Chifc niing ctia 46ng trong ciy

Pong la thanh phin clia men cytochrome oxydase
va enzym-ascorbic, axit axidase, phenolase, lactase... Hon
70% dbng trong cdy la & trong cdc phén ti¥ diép luc 15, nd
c6 vai trd quan trong trong quéd trinh ddng héa cda cay.
Thi&u ddng, phan ¥ diép Iuc t& héa gia sdm, ciy cdi coc.
DPdng xiic ti€n qué trinh hinh thanh vitamin A, protein vi
trao d4i hydrat cacbon trong cdy.

4.3.2 Ham ligng dong trong ciy

Ham Iugng ddng trong ciy bié€n dong ¥ 5-20 ppm.
Thai ky cay con, hAm lugng ddng trong cdy 12 cao nhit, sau
d6 gidm din trong qu4 trinh sinh trudng phét trién. Péng
phén b8 trong ciy tity theo tinh trang ddy dd hay thi€u hut.
Trong ciy, déng di dong khi cdy di déng va it di dong khi
cdy thi€u dong (Loneragan, 1975). Khi ciy diy di ddng,
ham Wwgng ddng trong chéi va 14 non cao hon 14 gia va cic
b6 phan gid. G nhitg cdy thi€u ddng, ham luong déng
trong 14 non thap hon 14 gia. Nhitng b phin non clia ciy s&
thé hién cdy c6 thi€u déng hay khong. Nhu cdu déng trong
céy bi€n dong khd 18n thy theo ting loai cdy. Lia 1a ciy ¢6
nhu cdu ddng cao so vdi cdc ciy tréng khéc. Vdi giong IR
36, ning suit 9,8 tin/ha, cdy lda d4 14y di tir d4t 2646 gam
Cu trong hat va rom ra {(bang 4.5).

Ngudng thi€u hut ddng trong ciy bién dong kha 16n
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gifta cdc loai cdy. Cng mét ham lwgng dbéng nhung vdi ciy
trdng ndy c6 thé thigu, nhung cdy khic lai 13 mifc t5i wu.
Ching han ham ltgng 8 ppm Cu la mic i vu & cdy tdo
nhung lai 12 mifc thi€u ddng & ciy d4u nanh.

Bang 4.5: Lugng ddng cay hiit /14y di theo sin phim

Cay Niing sudt Pdng (Cu) Ngudn

~_ (tdn/ha) caylay di
Lia 9.8 2646 gha  De Datta, 1989
Ngbo 9,5 110 g/ha Aldrich, 1986
Khoai tiy 100 200 g/ha Burton, 1989
Khoai lang 10 170 g/ha Bradburg, 1950
Sin (mi) 37 110 gha  Howeler, 1985
Piunanh - 41 g/tdn Batagha, 1978
Mfa - 2 g/tdn Malavolta, 1982
Ca phé che - 32 g/tdn Malavolta, 1990
Cam - 0,6 g/tdan  Chapman, 1968

4.3.3 Triéu chitng thiéu ddng & ciy trong

Triéu ching thi€u déng xudt hién dau tién & cdc 14
non trén ngon trong thdi k¥ dé nhdnh, ndy chdi. Tuy nhién
trong mot s& trrdng hgp triéu ching xuit hién ngay tif thdi
k¥ cdy con. Ban diu c4c 14 non trén ngon chuyé&n mau ving
tring, 14 nhd xodn gép lai va kho dan, cdy lin. P61 vdi cay
in qud, thi€u ddng lam 14 non nhd, quin lai, ddu chdi
chuyén vang ri chét khd, qui bi dnh hudng va dé bi rung.
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J cdy ngi cde: Thidu ddng, cdc 14 non mdi ra
chuyén vang. C4c 14 trudng thanh mém sau chét khé dén tiy
hai mép 14 va chuyén x4m. Mép 14 bj cong 1&n 1am phién 14
bi cugn lai. S8 hoa it, qué trinh hinh thanh hat bi tic ché, hat
kém phat trién, nhiéu hat lép.

J cdy c6 mii: Tinh trang thi€u ddng xust hién kh4
ph8 bi€n & cdc b phan cha cdy. C4c 14 non mdi ra nhd,
mém hdn, géc canh va chuyén mau xanh t6i, d6i khi bi gip
nép, bi€n dang. Céc chdi non chuyén vang, teo di rdi chét
den dan tiY diu chdi. Trong mot s& truding hgp canh con méi
ra chuyén mau dd. Qua sdn sii, xudt hién nhitng d6m mau
niu d6. Thit trdi kho, it nudc va chua. G cay tdo: Xuit hién
nhifng d8m niu trén bé mat 14, ddu chdi khd din, cay coi
coc, ra hoa du qud kém. O hd tiéu va ca chua: Thidu ddng
lam mép 14 chuyén vang, cdnh hoa din chuyén xang mau
socola sAm, ty 1& ddu qua thap.

4.3.4 Ngudng thi€u va ngé doc ddng & cAy tréng

Phén tich 14 hay chéi 1a bién phdp hiéu qui gidp
chdn dodn dinh dudng ddng trong ciy médt céch chinh xdc.
Hién tai, cdc thuc triv sdn va ndm bénh thudng cé mot
lugng dong ddng ké, chinh vi vdy cdn phai rita miu 14 thét
ky trudc khi phin tich. Thong thudng 2-4 ppm Cu 1a
ngudng thi€u ddng trong cdy. Ngudng thi€u ddng phu thudc
vao tudi cdy, bd phin cla cdy, nhiét do, mat do chi€u sdng.
Ngudng thi€u ddng véi mot s6 cay trdng dude thé hién &
bing 4.6. Pdi v6i hia, ngudng thidu ddng 1a 5-6 ppm Cu
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trong than 14. V6i ¢ chin nudi, 5 ppm tinh trong chat kho
1a ngudng thiu déng. Yéu chu tai thi€u cda cd ddi vdi gia
sic ¢6 sing 1a 10 ppm Cu. Thiéu déng lam ty 1& Cu : Mo
mét cin bing. T§ 16 Cu : Mo < 2 trong ¢6 thifc an 1a thiéu
ddng d6i véi gia stic c6 sing. Ngudng ngd ddc ddng v4i da
s& ciy tréng 12 20 ppm trong khi véi lda 1a 15 ppm trong
than 14. ‘

Bdng 4.6: Chéin dodn dinh duGng d6ng § cay trong

Cay B6 phén cay Ham lugng Cu trong ciy (ppm)

Thiéu Binh Cao
thuding
Lia C3a ciy <5 7-15 > 15
Thén 14 <6 -

Ngb6 L4 cd <5 5-30 > 30

Pju nanh L4 trwdng thanh < 10 10 - 30 > 30

Bong L4 trudng thanh <8 §-20 > 20

Cam L4 4-6 thing 4-6 6-16 17 - 22

Chanh 14 3,9 - -

Nho L4 non 2-5 8-10 -

Téo L4 duéi cing 1-4 4-12 -

Ngudn : Jone, 1972; Dobermann va Fairhust, 2000.

4.4 PHAN DONG

Péng sunfat ngdm 1 nudc hay 5 nude (bdng 4.7) 12
phan déng duge ding rong rai nhat. Pdng sunfat tan hoan
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toan trong nudc nén cé thé diing d€ bén vio dit, phun qua
14, hé ré€ hay tdm hat giong.

Déng peoxit hay oxit tuy ¢6 ham lugng ddng cao
(75-89%), song Vi it tan trong nudc hon ddng sunfat va cdc
dang dong khic nén it duge ding va thudng d€ khic phuc
trong trudng hgp thi€u ddng nang va ding bén gdc.

Céc khoang malachite, azurite, chalcopyrite 13 cdc
hop chit chifa ddng quan trong. P4y 12 ngudn dbng ré tién,
hiéu qua khé cao, c6 thé ding bén vio dit, song trén thi
trirdng trong nudc it c6.

Pdng nitrat, déng axetat, ddng oxalat va ddng amén
phét phdt déu c6 ham Iugng dbng khé cao va tan t6t trong
nuéc nén c6 thé ding bén vio goc hoic hda nude d€ phun
qua 14 hay t4m hat gi6ng tntéc khi gieo.

Cu-S fusion 12 dang déng phan gidi chdm nén chi
duge sit dung bén vao ddt, 1ot nhat 13 bén 16t khi trdng.

Phitc Cu-EDTA 12 loai ph8 bién nhit, trong ludng
phén ti 397,7 g; him lugng ddng 13-15%. Phitc déng thich
hdp diing bén qua 14 cho cdy tréng. Phitc déng 13 ngudn
phén ¢6 tdc dung nhanh va hiéu lyc cao, tuy nhién gid
thanh ciling cao nén cin chd ¥ tdi hiéu qui. Pmic Cu-
HEDTA tan t6t trong nudc c6 chita 9% Cu dbng c6 thé
diing bén vao dit hay phun qua 14, song phun qua 14 hiéu
qua cao han.
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Bdng 4.7: Céc loai phin déng thudng ding

Loai phin Cong thidc Cu (%)
DPéng sunfat ngdm S nudc CuSO04.5H,0 25
Péng sunfat ngim 1 nudc CuS04.H,0 35
Déng sunfat-hydroxit CuS0,.3Cu(OH), 13-53
Machalite ) CuC0O;.Cu(OH); 57
Azurite 2CuC0O;.Cu(OH), 55
Chalcopyrite CuFeS, 35
Chalcosite Cu,S 80
Pong peoxit Cu0 89
Péng oxit CuO 75
Pdng nitrat Cu(NO3),.3H,0 26
Pdng axetat Cu(C,H30,),.H,0 32
Déng oxalat CuC,04.H,O 40
Bﬁng amén Phﬁ'tphét Cu(NH,)PO,.H,O 32
PdAng-S fusion CuC,04-8 -
Pong polyflavanoite - 5-7
Déng polyphenol Cu(CeH1206)n 5
Phntc dﬁng Cu-EDTA CuNaZCanNzOg 13
Cu-HEDTA CuC10H1507N2 9

Ngudn : Loneragan va ddng su, 1971; Murphy, 1972.

4.5 SU DUNG PHAN DONG

4.5.1 Bén vao dat

- Phin déng c6 thé bén rai déu trén mat dat hay bén
theo hang, theo héc. Tuy nhién bén theo hing, theo hdc ¢6

100




hi€u qua cao hon. T6t nhat 1A bén 16t khi 1am dat 14n cudi
hoZc rdi theo hang theo hdc khi tréng. Vdi cdc dang déng
khodng, lugng bén cho cdc cdy trdng trén ddng rudng
thudng trong khodng 3-6 kg Cu/ha, mic dit lugng cao hon
c6 thé cén thi€t trén d4t than bin. D&i vdi Ida cin bén 1-5
kg Cu/ha & dang CuSQ, (Dobermann va Faihurst, 2000),

- Phitc ddng cdn bén véi lugng it hon so véi céc
ngudn phin déng khidc vi né khong bi dat ¢& dinh va néu
bén nhi€u dé gay ngd doc. Lidu ltgng 1-1,5 kg Cuha &
dang phitc ddng 1a thich hdp cho bén 16t hay bén theo hang.

- Pt gidu chit hifu co thudng ngheo déng, do d6 trén
dat nay cin bon nhiéu dbng hon. Trong thuc t€ ¢6 thé bén (6i
20 kg Cu/ha & dit giau hitu ¢d vin khéng dnh hudng xau.

- Mot Ian bén phan déng vio dit c6 thé tdc dung
ké€o dai va hiéu luc dai nhat clia né ¢6 thé tir 2-8 nim. Bén
13p lai c6 thé dem t6i sy tich lity ddng trong dat. Lugng bén
vao dat vdi mot 6 loai phan dong thé hién & bang 4.8.

Bdng 4.8: Lugng bén phan ddng vao dat

Loai phén Céng thiie Lugng bon (kg/ha)
Bénrai  Theo hang
Déng sunfat CuSQ,.5H,0 3-6 1,4-4,5
CuS0,4.H;0O 3-6 1,4-4.5
Péng peoxit Cu,O 3-6 1,1-4,5
Bong oxit  CuO 3-6 1,1-4,5
Phitc ddng  Cu-EDTA 0,8-2,4 0,2-0,8
Cu-HEDTA 0,8-2,4 0,2-0,8

Nguén : Leonard, 1967; Murphy va ddng sy, 1972.
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4.5.2 Bén qua I4

- Phun phén d6ng qua 14 c6 thé khic phuc dudc tinh
trang thi€u hyt déng. C4 dang ddng vd cd va hitu cd déu c6
th€ si dung d€ phun qua 14. Liéu lugng st dung khodng
100g Cu d dang sunfat hodc 30g Cu & dang phitc Cu—-EDTA
trong 100 lit nuGc 13 li¢u lugng thich hgp d& phun qua 14 c6
hi¢u qué. Li€u ludng ¢S thé cao hon trong trudng hop cay
bi ndm bénh. Néu ding CuS0,.5H,0 cin pha ndng do
0,5%, Iugng dung dich phun 400 lit/ha.

- P& trdnh hién tugng chay 14, dung dich phin déng
d€ phun phii dua v& trung tinh biing cdch thém v6i (1/2
ddng sunfat trong dung dich s& chuyén thanh sunfit).

- P& dat hiéu qui cao, cin phun vai 14n cdch nhau
mdi tudn. S8 1in phun tiy theo triéu chiing thi€u ddng trén
cdy nidng hay nhe. Ngung phun khi triéu chiing thi€u déng
dd dan hét. Trong thuc t€, cdn phun 14n diu ngay khi c6
tri¢u ching thi€u hut xuat hién. D6i véi ciy in qud lau ndm
thdi di€m phun thich hgp nhat 12 vio ddu mia xusn.

- Phun qua 14 dem lai hiéu lyc cao tudng duong nhu
bén vao gdc nhung s& gidm chi phi phan déng. Tuy nhién
tinh kinh t€ 1au dai thi phun qua 14 chua chic di cao han
b6n vao dat vi bén dat hidu Ivc kéo dai ¢6 thé t6i 2-8 nim.
4.5.3 TAm vio hat gidng

Trén CuSOy4 vao hat gidng da khdc phuc dugc tinh
trang thi¢u dong va lam ting ning suit cdy trdng. Lugng
CuSO4 trdn vao hat gidng theo cdng thitc 300 mg Cu/l kg
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hat giéng trudc gieo ¢ hiéu qua cao (Gnilitskaya 1967).

Ngoai bién phdp trén vao hat, c6 thé hoa tan phén
déng ra nude va ngém hat gidng. Nong d thich hgp véi
nhiéu loai hat 13 0,01-0,02% CuSOy4, mot s§ hat néng d6
thich hdp 1% CuSQ4 (Saric va Saciragic, 1969). HO r€ lia
trong dung dich CuSO4 1% ciing 12 bién phdp c6 hiéu qua.

4.6 HIEU LUC CUA PHAN DONG VGI CAY TRONG

Tinh trang thi€u déng dang ngay cang gia ting trén
the gidi. Mot phin dién tich ding k€ & Uc, My, New
Zealand, Canada, Bic va Tay Au.. 43 dugc phdt hién thiu
ddng. K& qud nghién cdu cha Penney va déng sy (1991)
cho thiy phan ddng 1am gidm d4dng k& ty 1€ bénh hic t5 &
than va phdng ré& lda mi do vi khudn Pseudomonas cichorii
giy ra. B6én phan déng vao dit hay phun qua 14 déu c6 higu
qud vdi mic ting ning suit 6,9% & lda mach va 324,14% 4
Jda mi so véi d6i ching (Bang 4.9). Nghién ctfu céia Rana
va Sharma (1980) cho thdy, phun 2 1dn CuSO4 ndng 4%
0,025% cho ciy nho di lam ting ning sudt c6 ¥ nghia so
véi d6i chitng véi mife ting 13,7%.

Bdng 4.9: Anh hudng ctia phin ddng tdi niing suit lia
mach va lia mi

Céng thie Liia mach Lia mi
Nﬁng sufit Tﬁng nidng Ningsuit Tingning
(tin/ha) sufit (%) (tin/ha)  suit (%)
Péi chiing 2,9 - 0,87
Bén dong 3,1 6,9 2,82 324, 14

Ngudn : Penney va dong sy, 1991.
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Bdng 4.10: Hiéu lyc cilia phin dng véi lia mi

Céng Thdc CuSO4.5H,0 Ning suit
(kg/ha) (g/m*)
D&i chiing 0 0,0278
Bén vao dat 2.5 0,9722
Phun 1 14n & 36 ngay 2,0 13,888
Phun 2 lan & 36 va 72 ngay 2,0 79,111

Nguén : Grundon, 1980.

Bdng 4.11: Anh huéng clia phan déng dén niing suit yén
mach trong trén d4t thi€u déng

Cong thite Niang sudt  Ting ning suit so
{g/chiu) v@i d6i chitng (%)

Khong bén 29,6 -

1,2 gam Cu/kg dat 56,7 91,55

8,3 gam Cu/kg dit 57,7 94,93

Nguon : Scharrer v2 ddng su, 1960.

G Viét Nam, két qui phin tich 1554 miu d4t & mién
Bic cia Fritland (1974) cho thiy ¢6 d&n 75% s6 méu c6
ham lugng dbng téng s& 0,001-0,01% Cu va 23% chifa
0,01-0,03% Cu. Mét nghién cifu khdc ctia Nguyén Vy va
Trian Khdi cho thdy cdc loai dat phil sa song Théi Binh,
chiém triing, chua min, méan trung tinh déu ¢6 ham ludng
ddng rdt thip (& mic vét). DAt bac mau Vinh Phd vi Ha
Bic ¢6 ham lugng Cu tiY 2,2-3,3 ppm, phil sa Song M4 5,1
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ppm. Nghién cifu cia Lé Pitc (1998) cho két qui trong s&
170 miu dit mién Bic déu cé ty 1€ dbng dé tiéu/tdng s6
thap, dat nghéo ddng. K&t qui nghién citu vé€ ngd va lac
trén d4t d6i duge Théi Phién va cong suf (1988) cong b8 cho
thiy dat phat trién trén phi&n thach thi€u dbng. K&t qua
phén tich 122 miu wrén nhiéu loai dit cla Viét Nam dudgc
thyc hién bdi chuong trinh FADINAP/FINNIDA do
Jokioinen (1992) cOng bd cho thdy ¢6 t6i 17% s6 miu thi€u
ddng. Ham lugng dbng trong tit cd cédc loai dat ca Bic
Kan v Thdi Nguyén déu thap (Nguyén Ngoc Néng, 2003).
K&t qua nghién cifu dong trong dat trdng rau cta Vi Pinh
Tuan va Pham Quang Ha (2004) cho thdy ham lugng dong
téng s trong 18 miu dit & Tir Liém va 8 mAu d4t & Thanh
Trl dao dong tir 21,88-53,88 ppm. M&t nghién cifu khdc
thyc hién b3i Lé Thi Thdy va Pham Quang Ha (2004) cho
két qud trong 11 miu dit phl sa séng Hong ham lugng
ddng t8ng s8 dao dong tir 22,75-34,75 ppm va dong dé& tiéu
(hftu hiéu) wr 9,81-16,44 ppm (trung binh dat 13,2 ppm).
Trong 10 méu d4t phi sa sdng Thdi Binh, him lugng dong
tong s6 dao dong tir 18-32 ppm va ddng d& tiéu 10,12-
15,67 ppm (trung binh dat 12,51 ppm). Nghién cttu ciia HO
Lam Tra v dbng sy (2003) tai Vin LAm—Hung Yén cho
thay trong 15 mau dat nghién cifu ¢6 2 miu bi 6 nhiém
ddng do nim trong khu vic cdng nghiép va ling nghé
truyén théng.

Thi nghiém trong chiu va ddng rudng tai Vién Cay
Luong thyc Thuc phim dudc din bdi Pham Pinh Thai
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(1989) cho thdy bén phan ddng 43 1am ting ning suit lda
5-10% (nén NPK thip) va 11-16% (nén NPK cao). Bén
phan ddng di 1Am ting ning suit lia gidng NN§ vi NN75-
6 tf 16-27% so véi d61 chiing. Nghién cifu cdia Trin Thi
Ang (1995) cho thdy phin déng lim ting ning suit lda
14% so véi d6i ching. Nghién cifu hidu lyc clia déng va
kém, bo vdi cdy cdi bdp ciia Piing Vin Hdng (1993) cho
k€t qua bon phan ddng bing céch ngdm hat véi dung dich
CuS04 0,005% va k&m, bo d4 1am ting ning suit 13,9% so
véi d6i ching. K&t qud nghién cu cia Nguyén Quang
Vinh, Nguy&n Vin Mai (1984) cho thiy ngdm hat gidng
déu xanh trong dung dich CuSO, néng d6 0,025% trong 1
gi0 da lam ting ning sudt 39,5% so vdi khong xi¥ Iy. DSi
vdi bong vdi, két qud nghién cdu cia Lé Xuin Pinh va
ddng su (1986) cho thiy bén phin déng vdi lugng 2 kg
Cuw/ha di lam ting nang suit béng hat 37,72% so vdi dai
chifng.
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Chuong 5
MANGAN

5.1 DAC BIEM DIA HOA CUA MANGAN

Mangan (Mn) 1a nguyén t6 kim loai c6 khdi lugng
nguyén ti 55, ban kinh ion 0,8 A. Trong ty nhién, Mn 13
nguyén t6 c6 nhiéu héa tri (2%, 3*, 4). Ton héa tri 3* trong
dung dich thudng khdng bén va ion héa tri 4* chi xuat hién
khi pH thap va 3 dang dioxite MnO,. Nam 1922 McHargue
dd xdc dinh dude ring mangan 12 nguyén 3 dinh dudng
thi€t y€u ddi vdi cdy trong. Nim 1931 mangan dudc cong
nhin l1a nguyén t& dinh dudng thi€t y&u véi dong vat. Tir d6
tdi nay, vig¢c sif dung Mn di déng gép mét phin ding ké
cho s phat trién ctia nén néng nghiép.

Ham lugng mangan trong 18p v4 trdi dat khodng
1000 ppm. Trong ty nhién mangan ¢ nhiéu trong di &
dang hdn hgp Fe-Mn. Trong cdc da phin xuit, ty 16 Mn/Fe
vao khodng 1/60. Mn thutng thay th€ vi tri ctia Fe trong
khodng silicate sit-mangan. Khong gidng cdc kim loai
ning khic, trong cdc d4 trdm tich, ham lugng mangan trong
da voi va dolomite thudng cao hon so vdi d4 phi&n sét.

Trong cédc loai da thi basalt ¢ him lugng Mn cao
nhdt v6i mitc trung binh 1500 ppm, tiép dén 1a d4 v6i (1100
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ppm) va thip nhit 13 &4 c4t (10-100 ppm). Céc chét
khodng chinh chfa mangan la oxide, carbonate va silicate.

Mangan gidi phéng nh& qud trinh phong héa céc da
nguyén sinh s& két hgp véi O,, CO;* va Si0; @€ tao thanh
c4dc khodng thd sinh thudc-cdc nhém:

- Nhém oxit thudng:- Pyrolusite (MnO,), hausmannite
{(Mn304), manganite (MnOOH).

- Nhém phifc oxit: Braunite (Mn, Si),0s.

- Nhém carbonate: Rhodochrosite (MnCO3).

- Nhém silicate: Rhodonite (MnSiQO3).

Béng 5.1: Ham lugng mangan trong cdc loai d4 va dat

Nhom da Loai da Ham lvgng (ppm)

Crust 950
D4 phin xuit Granite (d4 granit) 400
Basalt (d4 bazan) 1500

Lime stone (da v6i) 1100
P4 traim tich  Sand stone (dd c4t)  10-100
Shale (d4 phi€n sét) 850

bt Céc loai dit 20-3000

Ngudn : Turekian va Wedepond, 1961; Taylor, 1964.

C3 Mn(OH); vd MnQ déu 1a cdc khodng chda Mn
nhung trong t nhién chiing chi hinh thanh trong diéu kién
nhiét d6 cao va mdi trudng khd. MnCOs; hinh thanh trong

108



moi trudng kiém va phic mangan-hitu cd hay sit hinh
thanh trong mdi trudng axit va trung tinh. Khi cdc khodng
silicate va carbonate chita Mn bi phong héa s& gidi phéng
ion Mn** trong dung dich d&t. Mot lugng 16n (khodng 84—
99%) Mn** trong dung dich hién dién & dang phic.

5.2 MANGAN TRONG DAT

Mangan t8ng s8 trong dit thudng dao ddng trong
khoang 20-3000 ppm, trung binh 600 ppm nhung ciing c6
thé t6i 1% (Aubert va Pinta, 1977). Mangan trong dit xuit
hién § cédc 18p oxit va hydroxit bao boc cdc hat dat, ling
dong trong cdc vé€t ndt va 1an trong cdc oxit st hay cdc
phén t& khdc cia dat. D4t trung tinh va d4t kiém c6 ham
lugng mangan thdp vi thudng x3y ra finh trang thiéu
mangan. DPat cat, ddt nghéo hitu ¢d thudng nghéo mangan.
Pt thi€u mangan thudng do nhitng diéu kién sau:

- Ting d4t mdng, d4t than bin hoic bén véi qui mifc.

- P4t nhiéu oxit nhém, khodng sét hay dim 14y dugc hinh
thanh ti cdc vat liéu kiém.

- Pat ki€m thodt nudc kém giau hitu co.

- P4t cdt den bi chua hoéa.

- D4t ddng c6 khai phd bi kiém héa.

- Pat vudn 1au nim dude bén hitu cd va vdi thudng xuyén.

- P4t ¢6 ham lugng mangan thap, bi cdt héa v chua hda,
qud trinh ri¥a tr6i mangan manh.
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5.2.1 Dang mangan trong dat

Céc khodng mangan thif sinh quan trong nhat trong
dat 13 pyrolusite (MnO,), manganite (MnO;H), braunite
(Mn;03) vd hausmannite {(Mn3O4). Trong dat, Mn thudng
tich 1uy 3 16p dat mit. Cdc dang mangan ndi bat trong dit
12 Mn?* va cdc mangan oxit héa tri 3 va héa tri 4. Mot 58
mangan k&t hgp vdi chét hitu cd trong ast. @ d4t chua
mangan § dang hda tr1 2 nhiéu hdn héa tri 3 va 4.

Mn?* 12 ngudn dinh dudng quan trong d6i véi cay
trong. Mn?* hién dién trong hé phifc trao déi cha dat. Mn**
ciing tiéu bi€u cho toan by mangan tan trong nudc.

Mangan héa trj 2 (Mn®") vA mangan oxit chuyén
héa rat linh dong. Su chuyén héa gifta cdc dang Mn khac
nhau din d&n sy gidm dang oxit va ting dang Mn?* trong
dat. Qu4 trinh nay din ti€n tdi bdo hoa khi ham lugng Mn?*
ting. Mifc hoa tan Mn** cling phu thudc vao pH dat. Da
chua va sy thi€u oxi 12 nguyén nhin lam tdng sy hoa tan
Mn2*. Ngudgc lai, 36 kiém va khong khi lam ting xu hudng
tao ion Mn>* va Mn"*

5.2.2 Mangan t6ng s6 trong dit

Mangan t8ng s6 rit khdc biét gifa cdc loai dat. Ton
Mn?" tuy it di chuyén trong dat nhung cfing ¢6 thé dé dang
bi rira trdi trong cédc diéu kién khic nghiét. Nhu vy, trong
cdc diéu kién hinh thanh va rifa tro1 Mn** s& lam gidm
mangan téng s trong dat. biéu nay thu’dng xay ra trén céic
dit podzon chua, dat cit. Mangan t8ng s& trong dét ¢6 thé & -
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nhidu mudc d6 tit gidau d€n ngh&o nhung mangan hitu hién
trong céc loai d4t trong trot thudng thdp va & mitc ngheo.

5.2.3 Mangan hitu hi¢u trong dat

Mangan trong dung dich d4t 1 ngudn mangan quan
trong véi cdy trdng. Phan 16n mangan trong dung dich dat
14 Mn*. Néng dé Mn** chi€m wu thé trong dung dich dat
ducc didu chinh bdi MnO;. Néng d6 Mn®* trong dung dich
d4t chua hay dit trung tinh thudng trong khodng 0,01-1
ppm, ciing véi phifc Mn**~Hiu c¢o chi€m 90% Mn’* trong
dung dich. Ciy hiit mangan qua cdc bé mit cdc long hit
nh& céc phttc Mn?. Ndng d6 Mn”* trong dung dich dat ting
lén khi d6 chua cda dat ting. Trong trudng hgp dit quad
chua, ndng doé Mn”* cao c6 th€ giy ngd ddc vdi cdy trong.
& mot s& dat cdt pha, pH dudi 5 cia An P8, 14 ciia cdc cdy
min cdm v4i mangan thudng bi hai do ngd dfc mangan.
Véi c6 thé 1am ting pH, gidm ham lugng mangan trong dat,
gidm lugng Mn cdy hit va ting ndng suit cdy trong.

Do Mn** ¢6 kha ning di dong manh nén né thudng
bj rita trdi, dic biét 13 trén dit c4t, dit xdm. Sy thi€u hut
mangan ciing thudng x4y ra § dat thodt nudc tdt, ngheo
khodng va hitu co. Nhitng dat nay thudng c6 mangan thip
do k&t qua cla sif rita tréi Mn™* trong dung dich.

5.2.4 Yé&u té anh huéng d&€n mangan hitu hi¢u trong dat
* pH dat
b6 pH cua dit ¢ twong quan nghich vdi mangan
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hitu hiéu trong dit. P4t c6 pH cao, mangan tng s8 cao
nhung mangan hitu hiéu thudng thip. Theo Linsay (1972),
néng d6 Mn”* trong dung dich gidm di 100 1dn véi mbi don
vi pH dit tang thém. Bén cdc loai phan chua sinh 1y ¢6 thé
lam ting mangan hitu hidu trong ddt do pH dit gidm.
Nhitng ddt ¢6 hé dém kém, két ciu thé nén bén céc loai
phén chua sinh ly. Ngudc lai bén nhiéu véi lai 12 nguyén
nhin din t6i thi€u mangan véi cdy trong. Ngoii ra, vi sinh
vit dat c6 th€ chuyén héa Mn®* sang dang oxit khéng hitu
hiéu, nhit 12 khi pH d4t x4p xi 7. Mangan hitu hiéu cao 8
d4t chua c6 thé giy ng6 doc véi cdy trdng.

* Chit hitu cd

Mangan c6 khd niing két hgp manh véi chat hitu cd
tao thanh cdc phdc chdt tan hodc khéng tan trong nudc.
Phic mangan tan lam ting mangan di d6ng va hitu hiéu
trong khi phifc mangan khdng tan lai 1am gidm mangan hitu
hiéu trong dit. Mangan hifu hiéu thudng thip trong nhiing
dat gizu hitu cd do khd ning tao thinh cic phitc Mn**-hitu
cd khong tan ma cdy trong khong hit- dude. N6 c6 thé tao
thanh phifc khéng hitu hiéu véi than bin hay phan chudng.
Trong thyc t&€ thi€u mangan thudng quan sdt duge & dit
than biin kiém tinh.

* P 4m va ché& dd khi trong dat
Trudc hét ¢6 sy tudng quan giita Mn”™ v oxi trong
dat. P9 4m trong d4t ting s& lam gidm lugng khi oxi trong
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dat, tr 46 1am ting Mn?*, dic biét 1a 3 gt chua. Mn hiu higu
c6 thé tang & d4t y€m khi, dic biét & nhitng ndi tich liy CO,
guanh ré cdy. Sy thi€u oxi ciing thuin Igi cho sy phén hdy
chit hitu ¢d, gidi phéng Mn** vao dung dich dst. & dit ngap
nude, M** chuyén héa thanh Mn?* hitu hiéu. Lda va cdc cdy
trdng trong rudng nudc ¢6 loi trong viéc dép ting nhu ciu
mangan hon so véi cdc ciy trdng can. Péng thdi & nhiing
viing c6 khi hau &m udt, dat it thodng khi, néng d6 Mn®* cao
cling thudn Igi cho sif nfa tr6i Mn hite hiéu.

* Tueng tdc vdi cdc chit dinh dudng khic

Ham lugng Cu, Fe hay Zn trong dit cao ciing lam
giam lwong Mn cay hit. Cay trdng phdt trién t5t khi ty 18
Fe/Mn gidi han trong khodng 1,5-2,5. Néu ty 1€ nay trén
2,5 ¢ thé din dén thi€u Mn, trong khi dudi 1,5 lai gdy ngd
déc mangan. Mit khdc & dat chua, ion NH," ifc ché mangan
cdly hit. Bon cdc loai phan trung tinh nhu KCl1 hay CaCl,
trén dit chua ciing 1am ting Mn hitu hiéu trong dat vd Mn
trong cdy. Mitc d6 dnh hudng cia cdc hop chdt mudi dén
Mn hitu hiéu theo trinh t: KCl > KNO; > K,S0,. Anh
hitdng ctia KCl dén Mn cay hiit rit manh, né cé thé gy ra
triéu chitng ngd ddc Mn & mdt s8 cdy min cdm vdi Mn.
* Thoi tiét khi hau

C6 sy khdc biét ddng ké v€ kha ning cung cap
mangan hifu hiéu gilta cdc mia vy. 3 vu mua mua, dit im

u6t, Mn** trong dit gidi phéng nhiéu, trong khi vio mia
kho mangan hitu hiu gidm, lugng mangan cdy hiit gidm.
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Khi hju kh6 thudng din dé€n tinh trang thi€u mangan, dic
biét 1a ddi v4i cdc cdy dn quid. Nhiét 45 trong dat thip han
ch€ khd ning hiit mangan cla cdy. Tang nhiét 46 d4t cling
gilip ting lugng mangan céy hit.

* Vi sinh vt d4t

Thi€u hut Mn trong dat ciing ¢ thé do Mn®* chuyén
héa thanh Mn** dwdi tic dong cda vi sinh vat d&t. Mot s& vi
khuin va nidm c6 tic déng d€n viéc tao thanh cdc oxit Mn.

* Yé&u 6 cay trong

Cic loai cdy tréng c¢6 mdc d6 man cdm khdc nhau
vdi mangan trong d4t. P4u nanh, cdy ¢ mui, khoai tay, dura
chudt 12 nhitng cdy rat min cdm véi sy thi€u mangan. Lia
nudc 14 cdy chiu dugc sy du thita mangan trong khi cdi b4p,
su 10, khoai tiy, da, ca chua va ciy ngii c8¢ lai dic biét
man cim véi ngd ddc mangan. Mitc d6 min cidm cda cdy
tréng d6i vdi mangan thé hién & bang 5.2.

Bing 5.2: Tinh mén cam cia cdy tréng véi mangan

Mincimcac  Mdincdm M4n cdm th&p
trung binh

Cay ¢6 mui Bong vai Mot s8 loai ddu

Ciy 4n qua Lia Mot s8 loai rau

Khoai tiy Ngb Lda mi

Hanh Mot s3 loai rau Béng vai

Péu nanh Lia mach Ming tdy

Duwa chud6t Khoai tiy

Nguén : Lucas va Knezek, 1972; Mortvedt, 1980,
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5.2.5 Phén tich mangan trong dat

Mn?* 1a ngudn dinh dudng mangan quan trong nhit
ddi véi cdy trdng. Cdc chit diing chi€t rit d€ phan tich
mangan trong d4t thé hién & bing 5.3.

Mangan hoa tan c6 thé xdc dinh duge bing cich
diing nuéc lam chit rit, song ham lugng rat nhd. Phuong
phdp nay chi phit hgp vdi dit chua. N&u Mn hoa tan trong
nude < 2 ppm thi dat thudc loai nghéo mangan. Trén cdc
didt ndy cin phii bén phén mangan, dic biét d5i vdi cic cay
min cim véi mangan. Khi Mn hoa tan < 1 ppm thi dat
thi€u mangan vi hiu hét cic cdy tréng déu c6 ning suit
cao hon khi dudc bén phan mangan.

Amoén nitrat ¢6 th€ ding d€ chiét nit mangan trao
ddi va mangan tan trong nudc. Pat thidu mangan khi
mangan chi€t rit bing amén nitrat < 3,5 ppm Mn. Phuong
phédp nay phit hgp véi hiu hét cdc loai dat.

Hydroquinon trong amon nitrat ¢6 thé ding xdc dinh
Mn hoat d9ng. Ngudng khiing hodng Mn theo phitong phép
phan tich niy bién dong kh4 cao tir 25-65 ppm. D&i vdi
lia, ngudng gidi han theo phucng phdp nay 1a 12 ppm.
Phutong phép hydroquinon pha hgp véi dat giau hitu co.

Dung dich ph6t phat (ph6t phoric axit, dihydro amdn
phdt phét) duge diing dé phén tich Mn hifu hiéu trong dat.
Ngudng khing hodng Mn theo phuong phédp nay tir 15-20
ppm Mn. Day 1a phuong phép t6t dé€ xdc dinh Mn hitu hiéu,
Jac biét thich hgp d6i vdi d4t khodng héa manh.
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Hdn hdp 2 axit thich hop ding d€ x4c dinh lugng
Mn dép \ing cin bén thém vio, Ngudng khiing hodng theo
phuong phdp ndy & 5-6 ppm & PH 6. D6i v6i nhitng cay
min cdm véi Mn, ngudng nayla 93 pH7.

Bdng 5.3: Cdc chdt ding chiét it mangan trong dat

Ché't chiét ' Ty 1é d4t/ chadt Thoi gian
chié€t (g/ml)  Ifc (phiit)
Nudc 10: 100 30
NH.OAc (pH 7,0) 10: 100 30+ 180
0,2% Hydroquinone + 10: 100 30 + 80
NH4OAc (pH 7,0) (gidn doan)
0,IN H;PO, 1G: 100 60
0,05 HCI + 0,025N H,S0, 5:20 5
0,005M DTPA + 0,1N TEA 10: 20 120

+ 0,01 CaCl, (pH 7,3)
Ngudn : Katyal va Randhawa, 1983,

DTPA 1a chit chiét thich hop véi hiu hét cdy tréng
va loai dit. Ngudng khing hodng thi€u Mn theo phuong
phdp nay 12 2 ppm Mn. Theo Liy Zheng (1991), ¢6 thé x4c
dinh mangan hitu higu trong d4t chiét bing amdn axetat v
axit axetic ¢ chia 2% hydroquinone va xép ngudng khing
hodng mangan trong d4t theo 5 mitc.

Ritnghdo ;<50 ppm Mn
Ngheo :50 - 100 ppm Mn
Trung binh  : 101 - 200 ppm Mn
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Giau 1201 - 300 ppm
Rat gidu : > 300 ppm

Tom lai, khéng c6 phuong phdp phan tich n3o 12
hoan héo va khong c6 ngudng gidi han Mn chung cho t&t ca
cdc loai dit va cdy tréng. Tay theo tinh chit d4t va ciy
trdng chiing ta s& chon dugc phuang phap thich hop.

5.3 MANGAN TRONG CAY

5.3.1 Chitc n#ng cita mangan trong ciy

Mangan tham gia thanh phén cdu tao mét s& men
(enzym) trong mét s6 phan dng sinh Iy clia cdy, n6 1a mot
thanh phin cla pyruvate carboxylase. Mangan lién quan
d&n qu4 trinh ho hap, syt chuyén héa dam va tdng hop diép
luc 5. Mangan gidp ki€m sodt th€ oxyhda- khit trong t&
bao & cdc pha sdng va t6i. Mangan con th€ hién vai tro
quan trong trong qud trinh sinh t8ng hgp, thé hién 5 nhat &
sy tich nudc trong cdc phdn Wng ndy. Mangan ciing c6 vai
trd quan trong trong qud trinh tdng hgp axit ascosbic, ddng
héa CO; va qud trinh ¢§ dinh dam.

5.3.2 Ham lugng mangan trong cay

Ham lvgng mangan trong ciy ¢6 sy bi&€n ddng 16n
gilta cdc gidng va loai cAy. Ham lugng Mn trong cdy ciing
cao hon so vdi céc chit vi lugng khéc. Binh thudng, ham
lugng Mn trong cdy tit 20-500 ppm tinh theo chit khé.

Ham lugng mangan trong ciy gidm din theo tudi
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cdy va ting ddn & céc bd phan tir r& 1én dén 14. Lugng Mn
cdy hit th€ hién & bang 5.4. Nhiéu két qua nghién citu cho
thiy ¢6 su twong quan gitta pH dat va ham ludgng Mn trong
céy. Mangan trong cdy gidm nghiém trong khi pH chuyén
sang kiém. Anh hudng bat Igi cia pH dit dén Mn trong cay
duge kim ch€ trong didu kién dit thide oxi do ngip nudc.

Viéc 14y miu ciy dé phin tich Mn cén hét sic thin trong.

Ty theo ting cdy ma chon vi trf 14y miu phil hdp (bdng
5.5). Viéc rita mu rat cdn thi€t trude khi sdy va xit 1y.

Bdng J5.4:Lugng mangan ciy hiit /14y di theo sdn pham

Cdy ~  Nangsuft Mncdy Nguén

(t&n/ha) Idy di
Lda 9,8 3626 g’ha De Datta, 1989
Ngd 9,5 340 g/ha Aldrich, 1986
Khoai tdy 100 2000 g/ha  Burton, 1989
Khoai lang 10 110 g/ha  Bradburg, 1990
Sdn (mi) 37 1150 g/lha  Howeler, 1985
Piunanh - 90 g/tdin  Batagha, 1978
Mia - 11 g/tdn Malavolta, 1982
Ca phé che - 50 g/tdn  Malavolta, 1990
Cam - 0,8 g/tdn  Chapman, 1968

Ham lugng 20 ppm Mn trong cdy 1a ngudng khing
hodng chung cho mét s§ loai ciy, dudi ngudng nay viec
boén phin mangan ¢ hiéu Ivc cao, ngudc lai trén ngudng
nay viéc bén phin Mn khéng ¢6 hiéu qua.
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Tinh trang ngd ddc mangan thudng x4y ra khi ham
lugng trong cdy trén 500 ppm Mn. Tuy nhién, lia 12 mot
ngoai 1& vi ¢6 stfc chiu dung Mn cao hon so v8i mot s& cay
trdng khéc, ngay ca khi ham lugng téi 2500 ppm cdy lia
vin phét trién ma khong cé biéu hién rd sy bt thudng nao.

Ngoai ra, do Fe vad Mn 12 hai nguyén t5 d5i khéng
nhau trong cdy nén sy thi€u hay ngé doc mangan ciing ¢6
thé do hau qué cia ham lugng sit trong cdy. Ching han khi
ham lugng sit trong cdy qud cao s& 1am gidm khd nidng hut
mangan din dén sy thi€u hut mangan. Ngudc lai thi€u sit
trong diéu kién d4t c6 mangan cao lai lam cho cdy c6 khd
ning hdt mangan manh hon din dén ngé dfc mangan.
Chinh vi vdy, céc diéu kién lién quan s& 1a cd sd gidi thich
sit thi€u mangan 13 do chinh mangan hay cd mangan tdc
ddng véi cdc chit dinh dudng khéc.

5.3.3 Tri¢u chifng thi€u mangan & ciy tréng

Triéu ching thi€u mangan xuat hién urudc tién & cic
14 non va khong gidng nhau § cdc loai ciy. e cdy ¢6 mui,
khi thi€u mangan phin thit 14 hai bén gin chinh chuyén
xanh d4am trong khi gin chinh va phin khdc mau xanh lgt.
Trong mdt s& trudng hop phdn xanh lgt chuyén xdm hoge
tring, phin xanh ddm trd nén xanh t4i, 14 mdng, chdi non
mdi ra chét khd sau d6 rung di.

P&i vdi lida, khi thi€u mangan xudt hién dii soc mau
x4m tring & phin giita cdc 14 non. Céc vét nay lan dén ra
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va chuyén trdng, 14 nhd, mdng. Trén 14 46i khi c6 cdc d6m
mau néu rdi rdc. Thi€u mangan 3 lda thudng gip trén dft
cao, nhit 12 it ngép nudc. P4t ngdp nudc thudng it thi€u
mangan vi sy ngap nudc lam ting mangan hifu higu. '
Bdng 5.5: Chén dodn dinh du@ng mangan & cdy tréng
Bon vi tinh: (ppm)

Chy B§ phan Thi€u Binh Pjc
thuing
Lda CA cdy <40  40-700 -
Than 14 <20 50-150 >2500
Ngb L4 cd - 19-84 -

Piunanh L4 trudng thinh <15 35 -
Béng L4 trudng thanh 27-216 >1130

Mia La <25 40~ 250  >400
Cam L4 4-6 thing <15 25-200 1000
Cachua L4 5-6 70-398 -
Tio L4 15 30 -

NguSn: Katyal & Randhawa, 1983; Dobermann & Fairhust,
2000.

D6i véi cdy ngd, thi€u mangan 1am than 14 chuyén
vang (bénh 0di hoang). P4u nanh thiu mangan, phan thit
ciia cdc 14 non va 14 giita chuyén vang tring, xudt hién cic
dém nau trén 14, hat ¢6 d8m ndu hoic bi rdng. & mia thi€u
mangan xudt hién cdc ddi soc xanh nhat xen gifta cdc gén
xanh, dau 14 kho.

5.3.4 Triéu chitng ngdé djc mangan & cdy trong
Biu hién d& nhan thiy nhit.khi ngd ddc mangan la
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cdc d6m ndu kho dan trén cic 14 gia 1dm cho 14 nhin lai.
Cdc d6m ndu ndy lan din ra khip b& mit 14. Ngo doc
mangan ddn dén tinh trang “D&m 14 nhin” & bong vai,
“Soc tring thin” § ca chua va “Chét khé vé” 3 cy téo.

5.4 PHAN MANGAN

Mangan sunfat (bdng 5.6) 12 ngudén phin mangan
dudc sit dung rdng rdi nhit. Mangan sunfat tan trong nirdc
nén c6 th€ ding @€ bén vao dat hodc phun qua 4.

Mangan oxit, mangan cacbonat v bdt mangan it tan
trong nude chi nén diing d€ bon 16t vio dat. C6 thd 4p dung’
bdn rdi hay b6n theo hang, theo hdc tnede khi tréng,

Bdng 5.6: Cic loai phin mangan thuéng diing

Ngudn phén ~ Cong thite Mn

| (%)
Mangan sunfat MnSO, .4H,O 26-28
Mangan clorite MnCl, 17
Mangan cacbonat MnCO, 31
Mangan oxit MnO 63
Manganous oxit MnQ, 41-68
Bui (si) mangan - 10-25
Mangan metoxyphenylpropan Mn-MPP 10-12
Phitc Mn-EDTA MI]NazC]oH]zNzOg 13
Phifc hitu co tv nhién - 5-9

Ngubn : Murphy va Walsh, 1972; Movedt, 1972; 1980.
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Phic Mn t6ng hgp hay ty nhién déu 13 nguén phan
mangan rét t6t ¢6 thé ding dé phun qua 14 hay bén vao dat
déu ¢ hiéu qua nhung phun qua 14 ¢6 higu qui cao hon.

5.5 SU DUNG PHAN MANGAN

5.5.1 Bén vao dat

B6n phin mangan vao dt 13 cdch thudng duge diing
nhit dé khic phyc tinh trang thi€u mangan. Lugng bén phuy
thugc vao pH dét, ham lugng hifu ¢d, ngudén mangan va
phuong phdp bén (bang 5.7). 3 dang phifc, lugng mangan
can bén thip hon so véi dang mudi va oxit. N&u bén theo
hang, theo hdc lugng mangan can sif dung chi khodng 50%
so v8i bén rdi déu trén mit rudng khi 16t. Cdc dang phéan
mangan tan nhanh c6 thé bi chuyén sang dang khéng hifu
hiéu chi mdt thdi gian ngdn sau khi bén vio dit, diu nay
dén dén tinh trang cdy vin thi€u Mn. Hiéu lyc cla céc loai
phin Mn bén vao dit theo thit tr: MnSO4 > MnO > MnCO;
> MnQ; > Mn-EDTA. K&t hgp Mn trong phan NPK thudng
¢6 hiéu qua cao hon bén riéng phin mangan.

Bdng 5.7: Liéu lugng bén phan mangan thich hdp

Ngudn Lugng bén dé nghi (kg/ha)
mangan Bénrdi Theohang Bén quald
MnS0,.3H,0 22-130 6-11 0,5-2,0
MnQO 84 i1 -
Mn-EDTA - - 0,1-0,5 -

Nguén : Murphy v Wash, 1972.
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Bdng 5.8: Liéu lugng mangan bén géc cho mft s& cAy

Caiy Phéin Lugng bén (kg/ha) Phuong
Mn Khodng Té&iwu phip bén
MnSO;, 5-20 5 Bén rdi
Lia MnSQOy 1-5 1 Phun 14
MnO 5-20 7 Bén rai
P4unanh MnSO, 6-17 6 Bén rai
Bong vdi MnSO,4 2-4 2 Dudi hat
Hanh MnSOy4 11-22 11 Theo hang
C.inqud MnSOQ,4 1-2 i,1 Phun 14

Ngudn : Shepherd, 1960; Anderson va Boswell, 1968;
Randal va Schute, 1971; Dobermann va Fairhust, 2000.

5.5.2 Bén qua la

Bén phin mangan qua 14 1A cdch tot nhét khic phuc
tinh trang thi€u hut mangan. MnSO, va phic Mn-EDTA la
hai loai thich hop d€ phun qua 14. Ndng d¢ dung dich phun
MnSO,.4H;0 thich hop tf 1-2%, lugng 1-2,0 kg Mn/ha
(bang 5.8). Phic Mn-EDTA (MnNa;CioHj;N;05) ¢6 trong
Wrgng phén td 389,1 g; A6 tan 800 g/lit va 13% Mn thich hgp
bon qua I4. Lugng phic mangan cin phun 0,1-0,5 kg/ha. S6
1an phun qua 14 tit 2-3 1in, dinh ky 10-14 ngay/lan.

5.5.3 TAm vio hat giéng

C6 thé€ ding MnS0O,.5H,0 hay MnCl.4H,0 dé xit
Iy hat gidng. Néng d6 dung dich pha 0,05%. Néu ding

123



KMnO, thi ndng 46 thich hgp 0,05-0,1%. Ngoai ra cling ¢6
thé ding MnNO3 va MnCO; dé xi 1y hat gidng trdde Khi
gieo trdng nhdm ngdn nglra finh trang thi€u mangan.

Hiéu Iyc cia phan mangan phu thudc vao phuong
phip bén. Bén phdn mangan qua 14 thudng c6 hiéu e cao

hon so vdi bén vao dat. Liéu lugng va cdch bén cho mot sO
cy trdng thé hién J bang 5.8.

5.6 KHAC PHUC TiNH TRANG NGO DOC MANGAN

Ngd déc mangan thudng xuét hién trén dat chua (pH
< 5,5). Trén céc ddt gidu mangan cing thudng din dén tinh
trang du thita gay ngd doc véi cay trdng. Pé gidm adng d§
mangan du thifa trong ddt gdy ngd d6c cin phai 1am tdng
pH dét va gidm ham lugng mangan hitu hiéu v6i cdy trong.
Bién phép d& dang thyc hién 12 tang cudng bén voi va bén
phan hitu cd vao dat.

V5i 1am ting pH, gidm mangan hifu hi¢u. Chat hitu
cd s& k&t hgp véi mangan hoa tan cling 1am gidm mangan
hitu hiéu. B6n phan 14n va silic cling 1a bién phép lam giam
finh trang ngd doc mangan O cly tréng c¢6 hiéu qud.
Horiguchi (1988) k&t ludn ring silic ¢4 thé gidi ddc mangan
& cay hia do gidm ludng Mn ciy hit va ting sdc chiu dyng
ndi tai ciia ciy Ida chong lai du thita mangan.

5.7 HIEU LYC CUA PHAN MANGAN V&1 CAY TRONG

Nghién ciu hiéu huc cfia phin mangan véi lia mi
dugc thure hién bdi Hu Sinong (1991) cho thdy, bén 1 kg
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MnSO,.4H,O/ha; tron 6g MnSO4.4H,0/1 kg hat gidng hay
phun qua 14 MnSO,.4H,0 ndng d% 0,5-1,5% déu 43 IAm
ting ning sudt cé ¥ nghia so véi d6i ching vdi mdc ting
34,2-81,.2% (bang 5.9). Trong cdc cdch sit dung trén, cong
thic ¢6 hiéu qua cao nhét 12 trén 6 gam MnS04.4H;0 véi 1
kg hat gi6ng va phun 2 l4n dung dich MnSO,.4H,0 ndng 46
0,1% qua 14 vio thdi ky cdy con. Véi cich sif dyng nay di
Jam ting ning suit 81,2% so véi d6i chitng. Nghién citu
ctia Anon (1933) cho thdy phun MnSO4 cho cam 3 nim tudi
d4 1am ting ning sudt 40% so v4i ddi ching.

K&t qué nghién cdu hiéu e cla phan mangan véi
diu ninh & M§ cho thdy bén vao dit véi lugng 22,4-44,9
kg Mn/ha hay phun qua 14 tlf 2-4 1an véi lugng 3,36-4,48
kg Mn/ha d4 1am ting ning suft 24,32~67,08% so vdi doi
ching. Nghién ctu clia Labanauskas va dong sy (1963) cho
thdy phun phdn mangan qua 14 dd lam ting ning sudt, ting
ham lugng chdt kho trong qud cam so véi d6i ching.
Nghién ctu ciia Hernandes Medina va dbng sy (1969) cho
thdy bén phin mangan két hop véi kém, sit, ddng va
molypden cho chudi di lam tdng s8 qua/budng, sO
ndi/budng va ting ning suit so véi dsi ching. BG1 véi nho,
nghién ciu ctia Lupushor (1971) cho thiy bdn hdn hgp (Mn
+ B) d4 lam ting ning sudt 12-21% so véi d6i chitng. Phun
hén hdp (Mn + B) di lam tdng ndng suit 27% so véi doi
chiing (Martin va dong sy, 1967).

& Viét Nam, két qua nghién cdu clia chudng trinh
FANIDAP/FINNIDA do Jokioinen (1992) ¢dng b8 cho thdy

125



c6 dén 11% trong tng s8 122 miu d4t nghién ctu thidu
mangan. Nghién citu cia Nguy&n Ngoc Néng (2003) cho
thdy ham lugng mangan trong cdc loai dat 3 Bic Kan va
Thai Nguyén t¥ 23,3-55,5 mg/kg dit, déu thip hon rat
nhiéu so véi dat & viing ddng bing.

Bdng 5.9: Hiéu Iyc cia phin mangan véi hia mi

Coéng thiic ' Niing Ting
sufit niing
(kg/ha) suit
: (%)

Péi ching 2019 -
Phun 2 1dn MnSOQ, ndng do 0,05% 2711 34,2
Phun 2 14n MaSO, ndng d4 0,1% 2778 37,0
Phun 2 Iin MnSO, ndng d6 0,15% 2819 396

DGi chitng 714

6g MnSO,/1 kg hat + phun 1 14n MnSOQ, 0,1% 494 74,1
Bé6n l1kg MnSOy/ha + phun 1 1dn MaSQ, 0,1% 1074 50,4

Phun 2 14an MnSO, 0,1% 1059 48,3
Déi chitng 1238 -

6g MnSQO,/tkg hat + phun 1 14n MnS0, 0,1% 1781 394
Phun 1 1in MnSO, 0,15% 1943 57,0
Phun 2 MnSQ, 0,15% 2055 66,1

6g MnSO4/1 kg hat + phun 2 1in MnSO, 2243 81,2
0,15%

Ngudn : Hu Sinong; Chen Su Zhiqun va déng su, 1991.
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Béng 5.10: Higu Iyc cda phéin mangan véi dju nanh

Cong thic Lugng Ning Tiing
Mn suit NS
(kgta) (kg/ha) (%)
Péi chiing : 0 2035
B6n rai vao dat 22,4 2630 29,24
Bo6n khi 1am dat 44,9 3170 55,77
2 14n phun 2/3 + 1/3 3,36 2630 29,24
3 1n phun 173 + 1/3 + 1/3 3,36 3110 52,83
2 14n phun 1/2 + 1/2 448 2765 35,87
3 14n phun 1/2 + 1/4 + 1/4 448 3400 67,08

4ldnphun 1/4 + 1/4 + 1/4 + 1/4 4,48 2530 24,32

Ghi chi: cdc s6 172, 1/3, 1/4 12 3 1é Iugng bén & c4c lan.
Ngudn : Hallock 1979.

Nghién citu cGia Trin Thi Ang (1995) cho thiy phén
mangan d3 1am ting ning sudt lia 14%, ngd 15% va ning
suit ca chua 24% so v8i d6i chning. Phin mangan ciing 1am
ting ham lugng protein thd trong gao 8%, ting ham luwgng
vitamin C 40% va $-caroten 26% trong ca chua so véi doi
ching. Pham Dinh Théi din két qua thi nghiém trong chdu
vi déng rudng thyc hién tai Vién cdy Luong thyc Thuc
phim nim 1989 cho thdy, bén phin mangan di lam tang
ning suit lda 7-13% so vdi ddi ching. BGi vdi gidng lia
NN8 va NN75-6, phin mangan di 1am ting nang sudt ti¥
17-21% so v6i d6i chitng. Nghién ctfu hiéu lye cia mangan
d6i véi dau xanh clia Nguy&n Quang Vinh va Nguyén Van
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Miii (1984) cho két qua, ngdm hat gidng dau xanh trong
dung dich MnSO4 ndng d6 0,025% trong 1 gid¥ da lam ting
ning suit 10,5% so véi d3i ching khéng xi 1y.
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Chuodng 6
BO

6.1 DAC DIEM DIA HOA cUA BO

Bo (B) 12 mdt nguyén t& phi kim loai c6 khdi lugng
nguyén tif 10,8; bdn kinh ion rat nhd (0,23 A) va héa tri 3",
Ngay tif nim 1923, Warington di xdc dinh dugc bo la
nguyén 5 dinh dudng thigt yéu doi véi cdy tréng. Tuy
nhién mii téi nam 1987, bo mdi duge xdc dinh 12 nguyén t&
thi€t y&u v6i ddng vat. Ngay nay tinh trang thi€u bo da
dudc phdt hién & trén 70 nwdc va hau hét c4c loai cdy. Phan
bo ciing da dudc s dung rit rong rdi trén thé gidi.

Béng 6.1: Ham lugng mangan trong cdc loai dd va dat

Nhém da Loai da Ham ldgng (ppm)
Crust 10

P4 phiin xuit Granite (d4 granit) 15
Basalt (da bazan) 5
Lime stone (da vo1) 20

P4 rdm tich  Sand stone (d4 cét) 35
Shale (d4 phi€n sét) 100

pat Cic loai dat 780

Ngudn : Turekian va Wedepond, 1961; Taylor, 1964.
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Trong t nhién, bo ludén két hgp véi oxi va thudng
kem véi 3, dbi khi 4 oxi. O didu kién nhiét d6 cao thudng
hinh thanh cdc khodng borosilicate vA anhydrous borate
trong khi & nhiét d6 thp lai hinh thanh cdc khodng hydrous
borate. Trong mdi trudng hoat dong dia chit, bo hda tan
chit y&u & dang H;BO4 va H,BO3 va chi hgp nhét thanh céc
chit cao phén t& nhu tetraborate. Dang axit yéu H3BO;
dude biét dén cd trong dung dich va trong cdc khodng
sassolite, mot s& lugng dang k€ trong d6 d& dang thay ddi
theo phan ing:

4H;BO; <--> B0 + SH,0

Ham lugng bo trong cdc loai dd phin xudt thap hdn
rat nhidu so vdi d4 trdm tich. Chinh qud trinh phong hda,
rfa troi va ldng dong dd tao ra s6 lugng 16n bo trong dd
trAm tich so vdi dd phin xuit. Trong nhém d4 phun xuit,
ham lugng bo thip nh4t & d4 basalt (5 ppm), cao & dd
granite (15 ppm) va cao nhit & d4 mica. Trong cdc loai da
trdm tich, d4 vdi c¢6 ham hugng bo thadp nhit (20 ppm) va
cao nhdt 1a dé phién sét (100 ppm) (bang 6.1).

Bo 12 nguyén t& phong phu hang thyd 12 trong midc
bién v6i ndng do 4,6 ppm. Ap suét hoi nudc cia H3BO3 §
16p nwde mit dai duong khodng 2 mm thiy ngén, chinh vi
th& né c6 thé bay hdi vao khi quyén va khi mua xudng bo
s& phan bd rong rdi trén cdc viing dat. Trong nude bién bo
con c6 mit 3 trong mdt s hdp chat phie hitu co.

Cic khosng borat khdng phai ludn &n dinh ma dé
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dang thay d8i bdi nhiét d9. Vi du khodng Na;B40;.10H,0
¢6 thé chuyén thanh Na,B40;.4H,0 khi nhiét d6 cao. Bo
trong dung dich cling c6 th€ bi hdp phu bdi c4c khodng sét
va sesquioxide. Syt hdp phu nay phu thuéc vao pH va dat
cyc dai khi pH 7-9. Su hdp phu cda cdc sesquioxide manh
hdn so vdi khodng sét va cla AKOH)3; manh hon Fe(OH),.
Lugng bo hip phu nhiéu nhit 1a do bo thé€ chd nhém OH.
Mot 56 bo thay th€ Al hodc Si trong cfu tric cda khodng
sét. Trong cdc khodng sét, illite hip phu bo manh hon so
v0i kaolinite hodc montmorillonite, Sy phong héa d4 s&
gidi phéng bo vao dung dich, chii yéu dang H,BO;. Chiing
s& két hgp vdi cdc ion tr do d€ tao thanh cdc mudi bo.

6.2 BO TRONG DAT

Ham lutgng bo trong dit trong dao ddng trong
khodng 2--200 ppm, trung binh 7-80 ppm. Chi ¢6 khoédng <
5% tong s6 bo trong dit & dang hitu hidu véi cdy trong.
Thi€u hut bo da duge phat hién & nhidu loai dat trong khi
ngd dbe bo it x4y ra trong thyc t&. Tuy vay ngd déc bo ciling
c6 th€ xudt hién & nhitng ving d4t phat trién trén d4 gidu
bo va nhifng nai ¢6 ngudn nudc twdi gian bo.

6.2.1 Dang bo trong dat

Bo trong dat hign dién & 4 dang chinh: Trong d4 va
khodng, hip phu trén bé mat cic khodng sét va oxit sit,
nhém, két hdp v6i cic chit hitu cd va boric axit (H3BO;"
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hay B(OH)y trong dung dich dit. Cdc khodng chia bo chu
yéu trong dat thudc cdc nhém:

- Nhém hydrous borate: Borax Na;B407.10H;O; kernite
Na;B407.4H,0; colemanite Ca;Bg041.5H;0; ulexite
(NaCaBsog).SHzo.

- Nhém anhydrous borate: Ludwigite Mg,FeBOs, Ktoite
(Mg3(BOs3),. Nhém hgp chét borosilicate: Tourmalite; axinite.

Trong cdc khodng chita bo, ndi bit nhit 13 flourine
borosilicate—tourmaline. Tuy nhién cdc khodng ndy rét
bén, it bi phong héa nén bo cung cdp tit ngudn nay khong
d4ng ké. Bo tdn tai § cdc dang: Bo trong dung dich dit; bo
hdp phu; bo hitu cd va bo trong cdc hgp chit khodng. Ludn
¢6 sy chuyén héa giita cdc dang bo trong dat.

* Bo trong dung dich dAt

Axit boric (H;B0O3") chi€m 1u th& khi pH dung dich
dat oy 5-9. Khi pH > 9,2, H,BOy ¢6 thé tich hydro dé
chuyén thanh HBO4 . Dang bo cdy htit (axit boric hay ion
borat) ¢6 thé di chuyén ti¥ dung dich @&t d&€n bé mit 10ng
hit cia r&. Bo trong dung dich dit c6 thé xdc dinh dudc
thong qua bién phip phan tich dat.

* Bo hap phu

Sy hap phu va phéng thich bo ¢ tic dung nhu bude
dém cho bo trong dung dich, né gidp 1am giam bo bi rita
tr6i. Bo hap phu 12 dang bo chit y&u 3 dat kiém hay dit c6
ham lugng bo cao. Pi€m hap phu chinh cia bo 1a § cdc can
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ndi §i~O va Al-O trong khodng sét; trong cdc cdu tric
amorphour hydroxide; oxide hay hydroxy Fe, Al Tang pH,
ham Iwtgng sét hay hitu co déu lam ting H,BO, hip phu.

* Bo trong cdc h¢p chét hitu co trong dat

Céc hep chat hitu cd c6 mot Iitgng bo hitu hiéu ddng
k€. Lugng bo hitu hiéu nay ting khi ham Ifgng hitu co trong
dat ting. Bo c6 kh ning két hop cdc chit hitu cd mach
ngdn d€ tao thanh céc phic hitu ¢d phén tit cao hon.

* Bo trong cdc chat khodng

Bo ¢6 thé thay thé vi tri ciia Al** hay Si* trong cic
khodng silicate. Theo d6 bo ¢6 thé hap phy trén bé mit cac
khodng sét hay chui vao giifa cdc ldp khodng.

6.2.2 Bo téng s6 trong dat

Phén ldn c4c loai d4t néng nghiép déu c6 ham Iwong
bo tdng s6'tir 1-467 ppm. G nhing viing ¢6 khi hau 4m vt
ham lfgng bo thip (0,2-1,5 ppm), ngudc lai & viing khd
han, bdn kh6 han ham lwdng bo cao hon (10-40 ppm). Bo 1A
nguyén t3 dé bi rita trdi, chinh vi thé & cdc viing dat ¢ khi
héu néng 4m mua nhidu ham lugng bo thip hon so vdi dat
vung khé han va ban khé han. Nghéo bo nhit 13 céc loai
dat chua phat trién trén d4 phin xudt va dit o6 két ciu thé
ham Iugng hitu co thdp. Cdc loai dat phdt trién trén d4
phi€n sét thudng gidu bo tng s6. P4t kiém thudng ¢6 bo
t8ng s& cao, song dat phat trién trén d4 voi lai ¢6 ngheo bo.
Nhitng viing dat min thudng giau bo.
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6.2.3 Bo hitu hiéu

- Bo tan trong nuéc néng dudc xem nhu 1a bo hitu
hi€u véi ciy tréng. Bo hitu hiéu trong ddt thudng dao dong
trong khodng 0,1-0,3 ppm. & nhimg ving khd han bo hitu
hiéu c6 thé cao hon mitc ndy. Cau tric d4t, loai khodng sét,
pH va chdl hifu ¢o trong d4t 12 nhitng y€u t5 dnh hudng dén
ham ludng bo hitu hiéu trong dat.

6.2.4 Y&u t6 dnh huéng dén bo hitu hi¢u trong dit
* pH dat

Bo hifu hidu gidm khi pH d4t ting ngoai trif trén a4t
min. Anh hudng dén bo hifu hiéu thé hién rd khi pH > 6.
P4t kidm thudng thi€u bo hitu hiéu do pH cao. Sy gidm bo
hitu hiéu do canxi 12 nguyén nhan chinh vi n6 lam ting bo
hip phu v6i Al(OH)s. Mfc hip phu dat t8i da khi pH =7 va
han ché lugng bo cdy hit. Tuy nhién canxi khong phai ludn
ludn 1am ting bo hap phu va gidm bo cdy hit. Trudng hdp
pH cao do Ca § dat giau hitu cd lai ¢6 thé lam ting d6 phéin
gidi hitu cg, tif 46 gidi phéng bo hitu hidu. Ngudc lai dat
qud chua (pH < 4) ciing thudng ngheo bo.

* Chat hitu co

Chat hitu co trong dat c6 khad ning gilt bo tdt hon
sét. Sy hip phu bo cia chit hitu cd ting khi pH tang va dat
cwe dai & pH 9 sau d6 lai gidm di. Vai rd cda chit hitu co
véi B hitu hidu chua dude biét rd, song § dit chua chét hitu
co anh hudng 6t téi B hifu hiéu. Bo trong chét hitu ¢d c6
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thé duge phin gidi nhd hoat dong ciia cdc vi sinh véat. Trong
phiu dién dit ham litgng bo hitu hiéu & 16p dat mit thudng
cao hdn so véi I6p dat dudi, diéu nay do ham lugng chat
hitu c¢d cao hon. DAt gidu hitu ¢o thudng ¢6 nhidu bo hon dat
nghéo hifu co. Nhiu két qud nghién citu da ching t3 bén
phin hitu cd lam ting ham lugng bo trong ciy.

* Cau tric dat

C#u tridc d4t c6 dnh hudng dén ham lugng bo trong
dat. Pt c6 cdu tric thd, dét cat, dat thodt nudc 15t thudng
c6 ham htgng bo thip. D4t ¢6 cdu irdc t6t ¢6 khi ning giit
dugc bo 6t trong khi dat cdt, nghéo hitu cd, Iugng bo rira
tr6i tdi 85% lugng bo bén vio. P4t ¢ cdu tric t6t ¢ thé giit
bo mét thdi gian dai sau khi bén vao bdi vi bo duge hip phu
trén bé mit cla cdc khodng sét. Trén dit c6 cdu tric (6t
phén bo ¢6 hiéu Iuc kéo dai hon so vdi dit c6 ciu tric kém.
Tuy nhién trén dét c6 cdu tnic kém, lugng bo ciy hit c6 thé
cao hon so véi ddt ¢6 cdu tric 3t & cling mdt lidu hugng
bén. Dung tich hip thu bo cta ddt phu thuéc ngudn goc
khodng sét theo thit ttt : Khodng mica > montmorillonite >
kaolinite.

* Tuong tic véi cdc nguyén t§ khdc

Canxi 12 nguyén 3 tuong tdc manh véi bo. Nhu ciu
bo cia ciy thdp khi cdy thi€u canxi. Khi canxi hitu hiéu
trong dét ting, nhu ciu bo clia cdy cling ting lén. Sy du
thita Ca® & dit kiém hay do bén qué nhiéu voi s& han ché
bo hitu hiéu trong dit. D&i vdi dit gidu bo, viée bén véi ¢
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thé khidc phuc dugc tinh trang du thita bo gy ngd doc cho
cdy. Ti 1& Ca/B trong ciy 13 mdt chi tidu quan trong dé
chin dodn dinh dudng bo. Nhiéu céng trinh nghién ciu da
chitng té thi€u bo & lia mach khi ty 1& Ca/B > 1370/1 va
thi€u bo & thudc 14 khi ty 18 Ca/B > 1200/1. DB6i véi cay
mia, ty 1& Ca/B = 20 14 t5i uu cho sinh tnrdng va phdt trién
va ning suit cda mia.

Kali 12 nguyén t6 d6i khdng v6i bo, néu bén qud
nhiéu kali s& tc ch€ cay hiit bo ddn d&n thi€u hut bo. Nhidu
k€t qud nghién citu di cho thdy finh trang thi€u bo lam
gidm ning sudt d co diu va ¢4 alfalfa 12 do bén lugng kali
qué cao. Ngudc lai, khi bi ngé déc bo, bén kali vdi lugng
cao ¢6 thé lam gidm mic d6 ngd doc bo.

* D§ 4m dat

Thi€u hut bo thudng xuit hién & nhiing ving c6 thii
ti€t kho va d§ dm dat thap. Po 4m dat lién quan dén sv gidi
phong bo tif chit hitu cd vao dat va kha ning di chuyén bo
v€ ving ré cdy trdng. Bo 12 nguyén t& dé& bi rita tr6i nén dat
& cdc ving kho han va bén khd han thudng c6 ham lugng
bo cao hon dit & ving khi hju &m w6t. Mic di ham Iugng
bo trong dt viing kho han c6 th€ cao, song d6 &m dat thap
s& han ch€ khd ning hiit bo cda cdy va cdy tréng J vang
nay van ¢ triéu chifng thi€u bo.

* S¢ min cdm ciia cay tréng

Cic gidng ciy trdng c6 sy min cim rit khdc nihau
dGi v6i bo. St khdc nhau niy 1 do cdu tao gen cdc ciy
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tréng quy€t dinh. Céc ciy trdng thude ho ngii cdc nhy lda,
ngd c6 nhu cau bo thip trong khi céc ciy ho ddu nhv lac,
d4u Ha Lan va ho thip tw nht su 16 ¢6 nhu c4u bo cao han.
Tinh min cdm cla cay tréng vdi bo thé hién & bang 6.2.

Bdng 6.2: Tinh mén cdm cia cdy tréng véi bo

MAin cdmcao Min cdm Min cdm thap
trung binh

Su lo (cdi bong) Caibidp Lua

Can tay Ca rét Ngd (bip)

Caéi cu Xa ldch P4u nanh

Tédo Boéng vai Khoai tay

Hoa hong P4u Ha Lan Cay ¢6 miii

Cé Alfalfa Nho Hanh, t6i

Ngudn : Lucas va Knezek, 1972; Mortvedt, 1980.

Khodng gitta ngudng t5i wu va ngd ddc bo rit hep,
do vy tng dung st min cdm la rit cin thiét.
* Thanh phén cd gidi

Dat ¢6 thanh phan cd gidi ning c6 kha ning giit bo
t6t hon nén lugng bo cdn phai cao hon so véi & dat c6 thanh
phan co gidi nhe. Pidu nay ¢6 nghia ngudng thi€u bo trén
dat ndng phéi cao hon so vdi trén dit nhe.

* pH @4t
Lugng bo hitu hidu ting 1én § d4dt chua song lai
gidm di § dat kiém. Ngay cd lugng bo hitu hiéu thip cdy
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trdng vin ¢6 thé dd bo néu 1a dit chua, song cling mic bo
d6 & dat kiém lai c¢6 thé thi€u bo tram trong.

6.2.5 Phan tich va chdn dodn bo trong dit

Phuong phép thong dung nhit d& chiét tich bo hitu
hiéu 13 ding nudc s6i. Pay 1a phuong phédp cia Berger va
Truog (1939) da dugc s dung rong rai trén th€ gidi. Tién
hanh ngam d4t trong nude s6i v6i 116 1 : 2 trong thdi gian
tit 510 phit s& nit duge bo hitu hi¢u trong ddt. P4t ¢6 ham
lugng bo tan trong nude néng < 0,3 ppm s& thi€u bo v8i hau
hét cdy trdng. Tuy nhién d8i véi cdc cAy mén cam véi bo
thi < 0,5 ppm di thi€u va dnh hudng d&n cy trong.

Phuong phdp dung axit photphoric cfing thudng
dugc ding nhung khong phd bién. D&i véi dat sét, phudng
phép canxi clorua (CaCly) thudng dude ding hon. Phuong
phdp axit clohydric (0,05 M) ctia Ponnamperuma va dong
sy (1981) thudng dung dé phan tich B trong dat lia.
Ngudng thi€u B vdi lda theo phuong phdp nay la 4 ppm.

Theo Bergmann (1990), nguBng khing hodng bo
trong dat khdc nhau tly theo két thanh phan co gidi (bang
6.3). O nhifng viing khi hau kho han hay ving d4t bi nhiém
man, lugng bo trong dat thuding khd cao nén ¢ thé giy doc
d6i véi nhitng cdy tréng min cdm cao vdi bo. Nudc tudi
ciing chifa mot lugng bo ding ké tdy theo ngudn. Nhilng
viing dit bi 4nh hudng bdi nuwdc wdi hay nwde thii giau bo
c6 thé gdy ngd ddc cho ciy.
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Bdng 6.3: Danh gid midc d6 bo trong dat
{Pon vi tinh: ppm)

Loai dat Ham Thip Trung Cao
fugng sét binh
(%)
Cat <7 <(0,15 0,15-0,25 >0,25
Cat pha g-15 <0,2 0,20-0,30 >0,30
Thit pha cét 16-25 <0,25 0,25-040 >0,40
Thit, sét nhe, sét > 26 <0,35 0,35-0,60 >0,60
Than bin - <0,15 0,15-0,25 >0,25

Ngudn : Bergmann, 1990.

6.3 BO TRONG CAY
6.3.1 Chiic niing ciia bo trong cdy

Bo 13 nguyén t3 vi lugng rdt quan trong véi cdy
trdng. Bo 4nh hudng dén hoat dong cla mét s enzym, nd
c6 kha ning tao phifc véi cdc hgp chit polyhydroxy khdc
nhau. Bo 1am ting khd ning thdm & mang t€ bao, lam cho
thinh t& bio vitng chdc va viéc van chuyén hydratcarbon
dugc d& dang. Bo lién quan d&n qué trinh tong hgp protein,
lignin. Bo thi&t y&u d6i véi su phin chia t& bao va qud trinh
thu phan & ciy. Bo anh hudng t&i sy hdp thu va sit dung
canxi cda ciy, gitip diéu chinh t 1€ K/Ca trong cdy.

6.3.2 Ham lugng bo trong ciy
Ham lugng bo rat khdc biét giita cdc loai cdy, § cdc
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cdy mdt l4 mdm ham lugng bo thudng thap hon so véi céc
ciy hai 14 mim. Trong cdy, him lugng bo ciing khéc nhau
gilta cdc bd phin. Ham lugng bo trong 14 thudng cao hon
trong than. Bo trong cdy gidm din theo tudi ciy. Nhu cdu
bo cling khdc nhau gita c4c loai cidy. Him lugng bo ciy
hit/18y di thé hién & bing 6.4. Ty 1é Ca/B inh hudng dén
sinh trudng cda cdy. Ty 1§ Ca/B trong ciy t5i wu 1a 1200
cho thudc 14 va 500 cho ddu nanh.

Bdng 6.4: Latgng bo cdy hiit / 18y di theo sin phim

Cay Niing suat Bo ciylady Nguén
(tdn/ha)  di (g/ha)
Lua 9.8 314 De Datta, 1989
Ngb 9,5 190 Aldrich, 1986
Khoai tay 100 200 Burton, 1989
Khoai lang 10 110 Bradburg, 1990
S4n (mi) 37 270 Howeler, 1985
Piu ninh - 39 Batagha, 1978
Mia - 2 Malavolta, 1982
Ca phé che - 51 Malavolta, 1990
Cam . 2,8 Chapman, 1968

6.3.3 Triéu chnfng thi€u bo & cdy trong

Bo 13 nguyén (& it di ddng nén tri¢u chitng thidu bo
thudng bit ddu xuit hién 3 céc bod phén non cida cdy. Ban
dau dinh sinh trudng chin lai, din chét khé. Cic 14 non
thudng bi bién dang, gip nép va mong véi mau xanh nhat
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dén mit mau. Trén bé mit 14 thudng c¢6 nhitng dém nhd
mau vang tring. Trong m&t s& trudng hgp dinh sinh trudng
bi chét [am ciy moc thém nhidu chdi bén gidng nhu ciy
bui. Xuit hién nhiéu vét ran mit trén thin va cudng qud.
Thi€u bo 12 nguyén nhéan din dén hoa kém phiat trién, sifc
sOng clia hat phan kém, ty 1& ddu qua thap, ting rdi 8 cudng
va qud khong phét trién ddy ad nén qud non d& bi rung.
Thi&u bo 1am sy pht trién cla ré bi anh hitdng, cdc ré cdy
nhd, mdng, dau ré thudng bi chét hoai.

Thi&u bo § cdy lda lam gidm chiéu cao ciy, du 14
din bac tring va cudn lai, c6 thé lam chét cdc dinh sinh
trudng, bdng nhd, s& gié va sd hat trén bong it.

D3i v6i ngd, thigu bo 1am ciy thip, khi ning trd cJ
kém, b{p va hat nhd, 16i 10n, s8 hat trén bip it. & cdy bong,
hoa rung nhiéu, xuit hién cdc vét mift gdy, mit mau trén nu,
qué chin khong hoan toin (chi nd nla qua).

Thiéu bo 3 cdc ciy c6 ci xuit hién bénh “Rudt
nau”, diic trung bdi nhitng dom thim mau hoic nit né trén
phén day nh4t ciia ré. & cdy su 16, ban ddu bi thdi tir cudng
hoa sau lan d4n ra ca hoa. O ciy ¢6 miii, qud c6 nhiéu d6m
nau, léch tim, c6 v&t den quanh 16i, nude chua. DSl véi ciy
nho, thi€u bo 1am qua nhd, it qui. Pai véi du dd, thi€u bo
1am qua sin sii, bi€n dang.

6.3.4 Ngudng thiéu bo & ciy tréong

Véi da s8 cdy trong, khi ham lugng B < 15 ppm thi
thi€u bo. Tuy nhién véi cdy mot 14 mim c6 thé ngudng ndy
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thip hon. Cay dd bo khi dat 15-100 ppm B va ngd ddc bo
khi ham lugng bo trong cay > 200 ppm B. Ngudng khiing
hodng bo ddi véi mot s8 ciy trong thé hién § bang 6.5.

Bdng 6.5: Ngudng dinh dudng bo & cay trdng (ppm)

Cay B phin Ngudng Binh Ngudng
thidu thuding doc
Lia Ciy (dé nhdnh) <5 6-15 -
Thén 14 (chin) <3 - -
Ngo Cd ciy 25 ngay 1-2 5-10 25
Lac La <25 - -
Bong L4 16 30-50  522-1625
K. tdy L4 trén clng <15 21-50 > 50
Su lo L4 ngon (5% hoa) 4-9 11-17 -
Xaldch La Lo 27-43 70-817
Cachua L4 ngon ciy non < 10 30-75 > 200
Cicai L4 4-28 25--52 -
Carot Ld <16 32-103  175-307

Ngudn: Gupta 1979; Katyal va Randhawa, 1983;
Dobermann va Fairhust, 2000.

6.4 PHAN BO
Cic chit chifa bo & dang mudi hoidc axit thé hién &
bang 6.6 déu cé thé dung lam phan bén cho ciy.

Borax vi natri tetraborat 1a cdc dang phin bo dudgc
diing phd bién nhat cho cdc cdy noéng nghi€p. Borax va
borat c6 thé diung dé bén vao dat hay phun qua l4.
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Solubor ciing 14 tetraborat ¢é ham lugng bo cao nén
c¢6 thé diing d& bén vao dat hodc phun qua 14. Boric axit c6
thé sit dung dugc cho ci bén gdc va bén qua 14 méc du nd it
duge dung hon so véi borax.

Bdng 6.6: Ciéc loai phin bo thudng dung

Ngudn phin __ Céng thiic héa hoc B (%)
Borax Na2B4O7 . IOHQO i1
Natri pentaborat Na,B4O6 . 10HO : 18
Natri tetraborat  Na,B40, .5H;O 14
-Phin borat 46  Na,B,0O; 20
-Phin borat 65  Na,Bg03.4H,0 20,9
Solubor N32B407.5H20+ Nazﬁ 1{}016. IOH;O 20
Borit axit H,BOs; 17
Colemantit Ca,B¢0::.5H,0 10
Bat si bo - 2—-6

Ngudn: Murphy vd Walsh, 1972; Borax consolidated
limited.

Clemantit 13 bot cla Ca-borat it tan trong nudc va
gidi phéng bo tir tiY, do viy né c6 uu diém trén dat cdt.

M4t s& phén bén chuyén ding nhw Pau Triu L1,
.2, Pdu Trau TE-01, Piu Triu TE-02, phin NPK+TE va
phan bén 14 hiéu Piu Triu ciing ¢6 chita mot lwdng bo
ddng k€ nén khi bén cdc loai phin niy khdng nhiing da
cung cdp dinh dudng N, P, K va cdc trung vi ltgng khdc ma
cdn cung cdp mdt lugng bo thich hgp cho titg loai cdy.
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6.5 SU DUNG PHAN BO

B¢ khidc phyc tinh trang thi€u bo c6 thé dp dung
cdch bon phin bo vao dit hodc phun qua 14. Tuy nhién
trong thuc t&€ bién phdp boén vio dat thudng duge st dung
hon do d& sit dyng, it t6n kém lao ddng so vdi phun qua 4.

6.5.1 Bén vao dat

- Phan bo ¢6 thé bén 16t bing cich rai déu trén mit
dat, bon theo hing hay theo héc. Bén thiic mdt vai 1an cling
cho két qu (5t nhét 12 véi cdc cay c6 thoi gian sinh trudng dai.

- Li€u ludng ding cho bén géc i 1,2-3,2kg B/ha cho
nhiing cay c6 nhu cdu bo cao (cAy ho ddu va mot s& ciy cé
cd) va 0,6-1,2kg B/ha cho nhifng ¢4y ¢6 nhu ciu bo thap.

- Sy hidu bi€t v& dit va didu kién thdi tist khi hiu
rdt can thiét trude khi quyét dinh ché d6 bén phén bo. N&u
dat chua nén bén dang mudi, dat kiém bén axit boric.

- Ngudng gidi han gitta mic bo t6i wu va mic d6 doc
ctia bo rat hep do vdy bén phan bo cdn phii theo nhu ciu
clia cdy tranh hién tugng doc c6 thé xdy ra. Bén mét 1an ¢
thé dem lai hiéu lyc nh4t Ia trong d4t c6 thanh phén cd gidi
ndng. B3i véi nhiing cdy doi héi lugng bo thap va ngudn
phan bo cham tan thi hiéu Iyc ¢6 thé kéo dai.

- Phan bo ¢6 thé bén riéng hay tron v6i phan NPK
d€ bén chung. Ngoai ra c6 thé dira phén bo vao trong qui
trinh sdn xudt phin NPK bling cdch boc 4o dé tao ra phin
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bén NPK+B. DG6i véi phan NPK c6 tinh chua nén st dung
boric axit. Phan NPK trung tinh nén sif dung natri borat.

Bdng 6.7: Liéu lugng bén phén bo

Cﬁy tréng Ngudén Lug¢ng bén Phuong phdp

phanbo _ (kg B/ha) bén
Khodng T6i vu
Lida Borax 0,5-3,0 1,5 Lét, phun 14
Ngd Borax 1,2-2,4 1,2 Bénlot
Béng Solubor 0,6-1,2 0,6  Theohang

Khoai lang Borax 0,6-3,6 06 Bén rai
Khoai tdy Borax 0,6-36 06 Bonlét
Clcdiddé Borax 1,2-36 24 Bénrai

Ngudn : Bryan, 1940; Murphy va Walsh, 1972.

Nén ding Na,B40; vi nhiét d§ néng chdy cao hdn
trong khi Na,B407.5H,0 bilt diu néng chdy & 200°C s€ lam
bé mit hat phan NPK chdy nudc. D€ boc 4o hat phin tot
nh4t, ndng d6 c¢in pha natri borat trong diu 12 0,2%.

6.5.2Bén qua 14

- Phutong phép phun phan bo qua 14 ¢6 hi¢u qua cao
v3i cdy 4n qud. Sau khi phun 14n ddu va bo di dugc hap thu
vio cay cdn phun ti€p mot vai ldn 3é hoan toan khic phuc
suf thi€u hut bo cuia céy. Néng d6 dung dich phun thich hop
ctia cdc loai phan bo véi hau hét céc loai cdy 1a 0,2%. VGi
cdy c6 qua, phun phén bo ¢6 th& thirc hién vao 5 thdi diém:
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chdi dang ngl, bdt ddu ndy choi mdi, 14 da phdt trién diy
dd, trudce khi ra hoa va qud non dang phat trién. Pai vdi cay
in qua dai ngay va bong vdi nén phun t61 thidu 3 lan, dinh
ky 10-14 ngay/lan.

- Viéc phun phin bo ¢in dugc thyc hién hang ndm
n&u sy thi€u bo duge ghi nhén trong subt mia sinh trudng.
Lin phun ddu tién thyc hi¢n ngay khi trigu ching dudc phat
hién. Sau d6 ti€p tuc phun vai 14n dinh k¥ cdch nhau mot
tuin thy theo cdy tdng s& cho ket qua t5t nhat.

_ Solubor dugc st dung rong rdi d€ phun qua l4.
Néng d6 phun véi mot s6 cdy trong c6 thé dimng tdi 5%,
nhung nhiéu k&t qud nghién cifu cho thdy ndng d6 phun
khong nén qua 1% va ddi véi cdc loai cdy tréng phd bién
hién nay thi chi cdn pha néng 46 tr 0,2-0,5%.

Hién tai & Anh, solubor diing trong cdc thi nghiém
vdi ca rét, su ld, cai bip, ddu, cl cdi dd.. phun vdi ndng do
0,17-8%; tdng lwgng bon 1,6-22 kg solubor/ha. & Tay Ban
Nha, néng dd phun cho cdy hoa hudng duong 13 3,5% néu
phun tiY mdy bay va 1,4-1,7% néu phun & mit dat.

6.5.3 TAm vao hat giong

C6 thé dung axit boric hoa ra nudc dé x 1y hat
gidng trude khi gieo. Nong 49 dung dich thich hgp 0,01-
0,03%. Ligng dung dich 8-10 lit cho 100 kg hat gidng. Véi
nhitng cdy c6 nhu cdu bo cao, ndng d¢ dung dich dung aé
ngdm hat gidng c6 thé tdi 2,5% axit boric.
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6.6 KHAC PHYC TINH TRANG NGO DOC BO

Ngé doc bo c6 thé xuat hién & nhing ving dt kho
han, b4n khé han v& viing 44t min. Nu6c téi giiu bo hay bén
nhiéu tro ciing 12 nguyén nhin ngd ddc bo & mot s§ ving.
Kiém héa dat blng cdch bon voi Ia bién phép khic phuc inh
trang ngd doc bo vdi ciy trdng. Tang lugng nudc twéi sau d6
x& nudc d€ rita tedi bo ciing 13 bién phép 1am gidm ngd doc bo
c6 higu qua. Bén thém silic cling 6 tdc dyng ngin cin sy hap
thu bo clia cdy & nhing tang dat su hon, ti d6 ciing lam gidm
tinh trang ngd ddc bo véi cay tréng.

6.7 HIEU LYC cUA PHAN BO D61 V81 CAY TRONG

Hiéu Ivc cia phin bo d4 dugc nghién cifu & nhiéu
nudc trén the gidi. K&t qud nghién ciu cho thiy phén bo ¢6
hiéu qud & An D9, Pakistan, Trung Quék, Thuy Si, Italia,
Phép, Téy Ban Nha, Scotlen... trén céc ciy ngii cdc, Ida, ci
cdi dudng, ngd, co ddu, hudng dudng, bong. & Phép, thidu
bo da dugc phét hién & ngd, bong, hudng duong trén nhiing
dit c6 thanh phdn cd gidi nhe, 7 1& cat > 15-20% va pH
cao. Theo Shorrocks (1991) ndm 1989 cé dén 40% dién
tich (tudng duong 320.000 ha) hoa hwdng duong & Phép
thi€u bo. Di€u nay da lam gidm ning sudt trung binh 120
kg/ha, mit di sdn lugng 380.000 tdn. Ciing nam niy 3 Tay
Ban Nha phdt hién ¢6 750.000 ha d4t thiu bo. Trén cdc dat
ndy ning suit hudng duong gidm, t§ 1¢ diu trong hat ciing
gidm. Riéng trong nim 1989 gid tri ndng sdn bj mit di trén
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s6 dién tich ndy wdc tinh khodng 6,4 triéu bing Anh.

& An B4, két qud nghién ctu cia Mehrotra va déng
s¥ (1967) cho thdy bén phan bo cho lia & dang borax véi
lugng 1,12 kg B/ha dd 1am ting ning sudt 13,23% va lugng
bon 2,24 kg B/ha dd 1am ting ning sudt 18% so vdi ddi
chu‘ng Phun hén hgp phan B + Cu + Mn d4 Iam ting ning
sudt 114,4% so vdi i chitng. Nghién ctu cla Sakal va
dong sir (1988) cho két qua bén phén bo véi lugng 1,5 —2kg
B/ha di 1am tdng ndng sudt hia mi 24,39% so vdi dbi ching
¢ ndm thi nhat va 18,78-19,97% & nam tha hai so vdi d6i
chitng. Mét nghién citu khidc cda Sakal va dong sy (1987)
cho két qui bén 1-4 kg B/ha dd lam tang ndng suat lac tir
6,90-13,69% so vdi d6i chimg. Két qud nghién citu cla
Shukla va déng sy (1983) cho thdy bén két hop 20 kg S va
1 kg B/ha cho lac di 1am ting ham Iugng diu trong hat ti
40,25-44,14% va ting ham lfgng protein trong hat ti
19,06-21,56% so vdi ddi chitng. & Braxin bén phin bo véi
lugng 0,65 kg B/ha di 1am ting ning sudt lia mi so véi d6i
chitng (Da Silva, 1983).

8] Trung Qudc két qui nghlen cfu clda Liu Zheng
(1984) cho thdy phan bo lim ting suit ci lia nude va hia
mi so vdi d6i chitng. K&t qui nghi€n citu cda Lin Kehui va
dong sy céng bS nim 1991 cho thdy bén 16t 7.5 kg
Na;B407.10H;O/ha va phun qua 14 Na;B407.10H,0 néng
dd 0,2% & 20-30 ngdy sau tréng dd lam ting ning suit
thudc 14 kho siy 10,8%, ting ham lugng nicotin, dudng va
protein so véi d6i chiing. Bén phéan bo cling da lam ting
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néing sufit dau nanh 6,7-10,9% so véi di ching.

D6i véi cdy 4n qui, bdo cdo cia Kodua (1980) cho
thay bén phin bo cho cam d3 1am ting ning suit 15-20%,
ting ham lugng dudng trong qua va gidm ham lugng axit
ascorbic. Nghién ctiu cda Mister (1971) vdi ciy nho cho két
qud bén vao dat véi lugng 12 kg B/ha hay phun qua 14 véi
lugng 2,5 kg/ha vao thdi diém tru6e ra hoa 34 ngay di
lam ting s6 hoa, qud, gidm t¥ 1& rung qud, ting ning suit
15-20% va tang ham luong dudng 1~2% so véi 461 ching.
Phun phin bo k&t hgp vd8i phin kém, dbng, mangan va
molypden di 1am ting nidng sudt nho 15-21% so vdi d6i
chitng (Akseutyuk va ddng sy, 1983). Thi nghiém cda Rana
va Sharma (1979) cho thdy phun borax qua 14 véi ndng d6
0,25% va 0,5% lam ting ndng suit nho 42,12-48,23% so
v8i d6i chimng. K&t qua nghién cifu cda Raput va ddng sy
(1976) cho thay phun boric axit nong d6 0,2-0,8% cho xoai
da 1am ting s0 hoa, s6 quéd va chit lugng xoai. B3 véi cay
vdi thi€u, phun boric axit néng d6 0,4% d4 lam gidm s& quai
bi nidt v4, ting ning suit va gitdp vai thiéu chin sdm hon
22-27 ngay so vdéi d6i chitng (Misra va Khan, 1981). Két
qué nghién ctu clia Woo va dong st (1991) cho thdy: Bén
50-200 gam borax 48 (48% B,0s)/ciy co diu di lam ting
ning suit 5,28-5,9% so véi d6i chiing.

§ Viét Nam, két qui nghién citu bo trong dit cia
chuong trinh FANIDAP/FINNIDA do Jokioinen (1992)
cbng bd cho thidy dit Viét Nam hdu hét déu nghéo bo.
Trong s6 122 méu dat nghién cifu ¢6 t8i 78% thiéu bo. K&t
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qud nghién cdu cia Trin Thi Ang (1995) cho thiy phan bo
dd 1am ting ning suft ngd 7% so véi d6i ching. Nghién
cttu hiéu lyc cla phan bo véi lac trén dit bac mau Ha Bic
cla Duong Vian Bam (1993) cho thdy hiéu htc cda phén bo
phu thugc vao pH va ham Iugng bo trong dat. Két qua 12
thf nghiém dude thc hién trén cdc dat ¢d pH tir 4,5-7 cho
thdy phun H;BOs ndng d6 0,05%, lwgng phun 600 litha vao
thdi di€ém lac chdm ra hoa d3 lam ting ning suat lac ct
7,48-16,78% so vdi d6i chitng (bang 6.8). K&t qui 7 th
nghiém trén cdc dit c¢6 ham Iugng bo hitu hiéu tir 0,1—
0,35% cho thdy phun H;BO; ndng 46 0,05% da 1am ting
ning sudt lac ¢ ¢4 ¥ nghia so véi d6i ching v4i mifc ting
trung binh 16,57%. Nghién cdu clia Nguyén Pinh Manh
(1988) cho k&t qua phun boric axit ndng d6 3 gar/30 lit
nudc 43 lam ting nidng svat lac cd 11,8% va lac nhin
17,3% so véi d6i chitng khéng phun.

K&t qua nghién cifu hiéu lyc clia phin bo véi cdy cdi
bip clia Ping Vin Hong (1993) cho thdy phin bo khong
nhifng 1am ting ning sudt ma con ting ham lugng dudng
tng s6, dudng kh¥ va vi tamin C trong bdp cdi. S dung
phin bo bing cdch ngam hat gidng trong dung dich H;BO;
ndng do 0,003-0,04% da lam ting ning suit 2,78-9,71%
so vdi d6i ching. X\¥ Iy hat bing hén hdp dung dich bo,
d6ng va k&m lam ting ning suit 13,9% so vdi di ching
(bdng 6.9). Nghién citu ciia BPang Vin Hong trén cy ca rdt
cho thdy phun hdn hgp dung dich HsBO;3 va CuSQ, da thyc
sif lam ting ndng sudt va chit lugng ca rdt. DBic biét lam
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gidm ty 18 cii ché, i théi, ting hrgng cii dat tiéu chu&n xuit
khiu, ting ham lugng dudng khit trong cd va kéo dai dude
th&i gian bdo quén so vdi d8i chitng. Nong d0 phun thich
hgp nhit cho ca rot 14 HiBO: 0,05% + CuS040,1%.

Bdng 6.8: Hiéu lyc ciia phin bo d6i vdi lac

pHka S thi Niing suit kho Tdng
nghiém (kg/ha) ning suit
Ddi chiing  Phun bo (%)
45-5,5 4 1376 1479 7,48
5,6-6,5 3 1554 1811 16,54
6,6 — 7,0 5 1293 1510 16,78

Ngudn : Duong Vin DPam, 1993.

Bdng 6.9: Anh hudng ciia phan bo tdi niing sudt bip cai

Céng thic Niang sudt  Ting niing

(t&n/ha) suit (%)
Pdi chiing 31,5 -
H3BO; ndng 46 0,04% 32,38 102,79
H;BO; néng 46 0,01% 33,69 106,95
H;BO; néng d6 0,005% 34,56 109,71
H3BO; ndng d6 0,003% 33,25 105,56
H;BO; 0,01% + CuSOy 35,88 113,90
0,005% + ZnS0, 0,005%

Ngudn : Ping Vin Hong, 1993.

Mét nghién citu khdc cia Nguyén Pinh Manh va
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Ping Van Hong (1988) ciing cho thdy phun axit boric 0,2%
vio thdi diém 45 ngay sau gico di 1am ting ning sudt ci
16t & 14t ca céc ging trong thi nghiém so vdi d6i chiing véi
mic ting ti¥ 6,25% & giong Manchester table 24601 va
28,0% & gidng Ideal. D8 vdi cdy 6t, nghién citu cda Lé Thi
Khénh (1998) cho thidy phun H;BO; ndng d6 0,05% dd 1am
ting ty 1& ddu qui 10,75%, tdng ty 1& chat kho 15,3%, ting
ham lwgng dudng téng s8, him lugng vitanmin C so véi d0i
chiing khdng phun phin bo.

K&t qua nghién cifu cda Vi Hitu Yém va dong sy
ndm 1992-1994 vé hiéu lyc cia phdn bo v3i ciy difa ving
Péng Giao—Ninh Binh cho thdy phun axit borix, bén axit
borix hay bén borax déu lam ting ning suit difa cayene
véi mic ting 21,5-46,18% so vdi doi ching (bdng 6.10).
Bén axit boric véi lugng 0,15 gam/cdy cho ning suit va
hiéu qua kinh t& cao nbit. C4c cOng thifc bén phin bo vao
dat hay phun qua 14 déu 13m ting mdt s& chi tiéu chdt lugng
difa so v&i doi ching (bang 6.11). Mt nghién ciu khdc vé
hiéu luc cta phin bo d8i vdi cdy difa ctia Vi Manh Hai va
ddng su (1996) cho két qua: Phun boric axit ndng d¢ 0,2%
hay bén axit boric (0,15 g/cdy) hodc bén natri borax (0,15
g/cay) dd lam gidm ty 16 qud thdi, ting ning sudt 3,6-
10,42% vi gia ting hiéu quéd kinh t& 760.000-3.000.000
d/ha so véi d8i ching. Cic cong thifc bén phan bo déu lam
mau thit qua dep hon, it d6m tring, nang cao chat lugng dd
hop, ting him lugng dudng tdng sO, ting ham lugng
vitamin C so vdi d6i ching. BSi v6i cam trdng trén dat do
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yazan Phi Quy — Nghé An, két qud nghién citu cia Keo
Vivon Ut Tha Chic va déng st (1994) cho thdy phun phan
ho qua 14 véi ndng 89 0,3% B cho cam Sunkist d8 lam ting
% 1& ddu qua, gidm t§ 18 rung qua, ting ning sudt thyc thu
9,78% so vdi d6i chitng ddng thdi ting ham lugng dudng va

vitamin C trong qua.

Bing 6.10: Anh hudng 'cﬁa phan bo téi ning suit difa

Céng thiic Nang sudt  Ti#ng ning
(t&n/ha) sufit so doi
chiing (%)
P#6i ching 21,5 -
Phun Axit boric 0,2% 26,8 21,5
Bén Axit boric 0,15g/c4y 31,6 46,98
Bén Natri borax 0,15g/cdy 30,3 40,93

Ngudn : Vil Hitu Yém va déng sy 1994.

Béng 6.11: Anh hudng ciia phén bo t6i chat lugng dia

Céng thiic Trong lugng Pudng kinh S8 mit
qua (kg) 16i (cm)

Déi chitng 1,089 95,5

Phun Axit boric 1,156 87.5

Bén Axit boric 1,198 108,2

Bén Natri borax 1,109 99,0

Ngudn : Vil Hifu Yém va dong sy 1994.
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Chuong 7
Molypden

7.1 DAC DIEM BIA HOA CUA MOLYPDEN

Molypden (Mo) c¢6 tinh chat khic la so véi cdc
nguyén t0 clng nhém trong hé thdng tuin hoin. Mo ¢6
kh&i Iwgng nguyén tif 95,94, ban kinh ion 0,62 A. Nhidu nha
khoa hoc d4 nghién ctu vé dinh dudng molypden véi cdy
tréng. Nam 1939, Arnon vi Stout dd nhin thdy molypden
lam ting sinh trudng phét trién cia cdy. Anderson (1942)
va Davives (1945) d4 nghién cifu sy thi€u molypden trén
cdy cd ba 14 va su 1d. Mo ciing d3 dudc xdc dinh 13 nguyén
t8 thi€t y&u véi dong vat vio nim 1956. Ngay nay di ¢
nhiéu cong trinh nghién cu v& Mo va phin Mo di dudc
ding kh4 phd bi€n, nhat 14 d6i véi cdc cay ho ddu va rau.

Trong ty nhién cdc hgp chit chita Mo thuting khd
bén. Mo ¢6 nhiéu trong céc khodng chit dang sunfite
(MoS3). Molypden c¢6 nhi€u héa trj nhung chi c6 Mo* va
Mo® 1a d6ng vai trd quan trong nhit. Mo héa tri thip
thudng xudt hién trong cdc khodng molybdenite (MoS,) va
héa tri cac hdn thudng thdy trong méi trudng sunfat. Céc
khodng & gin 1dp ddt mit c6 mau xanh sim va hgp chat
Mo0303.8H,;0 ¢6 chita Mo & héa trj thip hon 6*. C4c nhém
hydrat khdc va anhydro oxit chita Mo 13 cdc y&u t5 cfu
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thanh 44t nhung khéng phdi 12 c4c 18p khodng. Molypden
trong c4dc hgp chit & 16p b€ mit ngoldi cda vo trdi 44t ¢6
mét s& tinh chit khong gifng nhu céc cation vi lugng kim
loai khéc ma cé tinh chdt giéng nhu cdc anion. N6 lién
quan dén MoO,;> va mot s§ molybdate khong tan hién dién
nhiéu & dang wulfenite (PbMOy), powellite (CaMoO;) va
ferrimolybdite (c6 thé 13 Fe,(Mo0,)s.8H,0).

Ham lugng molypden trung binh trong d4 phiin xuit
tir 1-2 ppm. Khoidng biotite trong nhém nay gidu molypden
nhit, mic dit khodng feldspar ¢c6 mét lugng ding ké
molypden kim loai. Vai trd cia Mo trong céc cfu inic
silicate chua dudc biét r5 nhung Mo* ¢ thé thay thé cho
Ti**, Fe> va AI**. Trong c4c dung dich ¢6 lién quan dén &4
phiin xuit, Mo thudng xuit hién J dang Mo0O,>, nhung ¢
thé chuyén thanh Mo0;.2H,0, MoO,;Cl; va MoO,F, khi
nhiét dd cao. Trong nhém d4 trim tich, d4 sét gidu Mo hon
d4 c4t va d4 véi (bang 7.1). M6t s6 d4 phi€n sét den giau
phét phorit ¢6 chita mét Iugng 1n Mo, ¢6 thé téi 300 ppm.

Su phong héa cdc khodng chita molypden s€ gidi
phéng ion molypdat trong dung dich, chd yé&u 12 Mo0,* khi
pH > 5 hoiic 6 vd HMoQy khi pH < 5. Molypdat c6 thé két
tia néu c6 mot s& Wegng 16n cdc ion Ca**, Pb>*, Cu?* hoic
Fe?* hién dién hoic ¢6 thé tao ilsemannite trong diéu kién
khong c6 oxi. Ion molypdat ciing gidng nhu cdc anion,
ching c6 thé bi hip phu trén bé mit cdc hat keo mang dién
duong, ching han nhit bdi Fe(OH); tai pH xap xi 5. Khodng
hdp phu dat 6i da trong khodng pH 3—6. Trén mifc pH 6, sy
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hap phu gidm xudng.
Bdng 7.1: Ham lugng molypden trong céc loai dd va dat

Nhém d4 Loai d4 Ham lugng (ppm)
Crust 1,5

D4 phiin xuit Granite (d4 granit) 2
Basalt (84 bazan) 1
Lime stone {d4 vo1) 0,4

P4 trim tich  Sand stone (d4 cét) 0.2
Shale (d4 phién sét) 2.6

bit Ciéc loai dat 0,2-10

Ngudn : Turekian v Wedepond, 1961; Taylor, 1964.
7.2 MOLYPDEN TRONG DAT

Ham ltdng molypden trong a4t rdt thip va bién
dong tir 0,013-17 ppm (Kabata va ddng su, 1984) va phu
thude vao cac d4 me hoic miu chit tao thinh. Molypden
hitu hiéu thudng cao trong dit kiém, dat gidu chét hitu co
va d4t mdi phét trién do nui 1fa, trong khi ddt podzon va
d5t phét trién trén cdc loai d4 gidu sit thudng ngheo Mo.

Trong ty nhi€n, molypden tdn tai 8 cdc dang khodng
sulfide, oxide va molybdate. Chung ciing hién dién trong
céu tric silicate ciia cdc khodng feldspar va mica.
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- Nhém sulfide: Mobybdenite (MoS,).

- Nhém oxide: Ilsemannite (Mo3;04.8H,0)

- Nhém molybdeate: Wulfenite (PbMoQ,), powellite
(CaMoQ,), ferrimolybdite (Fez(Mo0O,)3.8H,0.

Trong dat, dic biét 1a dat chua, molypden hifu hiéu
bi hdp phu manh bdi cdc oxit va hydroxit sit d€ tao thanh
cdc dang molypden két tia khéng cdn hitu hiéu véi cay
trdng. Molypden ciing ¢6 mit trong thanh phin cia cdc hgp
chdt hitu co. D4y 13 ngudn dinh dudng molypden quan
trong véi cdy trbng.

7.2.1 Molypden tdng s& trong a4t

Phén 14n cédc loai d4t ndng nghiép c6 ham lugng Mo
tong s6 dao dong trong khodng 0,01-12 ppm (Aubert vi
Pinta, 1977). Tuy nhién Mo t6ng s& khong phdi 13 chi tiéu
phdn dnh dinh dudng molypden vdi cdy tréng. Trong phiu
dién dat, ham legng molypden cao & ting m3t va gidm din
& cdc tdng du6i sdu. Trong d4t, molypden tdn tai & dang tan
trong nudc, hip phuy trén bé mit cdc colloid, k&t hgp vdi
cdc chat hitu ¢o va niim trong céc khodng chit.

7.2.2 Molypden hitu hiéu va yéu t6 Anh huéng dén
moplypden hitu hiéu trong dat
* pH dit

Molypden hitu hiéu phy thudc nhiéu vio pH dit.
Molypden hitu hiéu cao trong dit ki€ém va thdp trong dit
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chua, didu nay trdi ngude véi cdc chat vi lugng thi€t y&u
khéc. D4t chua Iam ting khd ning & dinh Mo 1én khodng
sét, gidm molypden hitu hiéu. Trong thyc t& tinh trang thi€u
molypden thudng phét hién trén dat c6 pH < 5.5. C4c dat
chua thudng thi€u molypden hitu hidu véi cly trong. Theo
Linsay (1972), ham I¢gng molypden hda tan ting 100 lan
gng v6i mi don vi pH tang thém. G 4t chua, bién phdp
b6én voi cling 1am gia ting molypden hitu higu.

* ChAt hitu co

Cic chit hitu cd c¢6 khd ning tao phdc vdi
molypden. Cac phic chdt Mo-hifu cd khong chi hiu hiéu
v6i cdy ma con trinh dugc sy hip phu MoO.* bdi cic
sesquioxide chuyén héa tao thanh cic dang molypden két
tGa khong con hifu higu véi ciy trong. Mic du vay & dat -
qud giau hifu cg nhy than bin, axit humic lai 1am gidm Mo
do kha ning ¢& dinh manh Mo. B6n phin hitu cd ciing lam
ting molypden hitu hidu véi cay trdng. Sy khodng hoa chat
hitu cd trong dit s& gidi phdng Mo tif tif cung cdp cho cdy.

* P§ Am dat

Molypden hifu hidu ting khi d0 &m trong dat ting.
Sy ngdp nudc ciling lam tang molypden hitu hi€u trong dat
so vdi dat kho. Néu ddt ¢6 ham lugng molypden tdng so
cao, khi bi ngdp dng, thodt nudc kém co thé din dén tinh
trang du thita molypden hitu hiéu gay ngd doc cho ciy.
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* K&t cdu dat

P4t ¢6 két cdu nhe c¢é thé giai phéng molypden dé
dang hon so vdi dit ¢6 thanh phin cd gidi ning. DAt c6 két
cdu kém thudng d& bi rita trdi Mo, diéu nay 1am cho dat c4t
thudng hay bi thi€u Mo hon so vdi ddt thit va dat sét.

* Tuong tdc giffa cdc nguyén to

Molypden hitu hiéu trong dét phy thudc nhiéu vao
ham ludng cdc chit dinh duBng khéc trong dat. Sy hip phu
molypden ctia dat ting 1én khi c¢6 sy hién dién CI trong khi
lai gidm di khi ¢6 mit S04 (Mitchell 1974). Molypden déi
khdng v4i SO.% va Cu?* trong dat. Nong 48 SO4* hay Cu™
trong dit cao s& lam gidm lugng Mo cdy hit. Ngude lai,
tinh trang du thita molypden gy ddc c6 thé ngin chin bing
cdch bén phan dbng. Ion phosphate ciing c6 thé thay thé
anion Mo trong qud trinh hip phu 1am gidm molypden hitu
hiéu ciia dat. Xie vi Mackenzie (1991) d4 chi ra ring hap
phu P cla dat dac biét § mic P cao s& 1am gidm Mo hdp
phu va ting Mo gidi phong tit ddt. Bén phén 14n hop 1§ 1am
ting Mo hitu hidu. Molypden hitu hiéu trong dit con phu
thudc vao sit to do va oxit sit. Dt c6 Fe®" va Fe,0s cao
thuding nghéo Mo. Khi ting lugng thach cao hoic amdn
sulfat, ham Iugng Mo hitu hiéu trong dit gidm. Bén phan
Mo lam ting lugng hiit N & 1da va P, K & ddu nanh.

* Sy mAn cam clia ciy trong

Cic ciy ho thip tr va ho diu ¢6 nhu cdu molypden
cao, ching rit min cdm véi molypden. Trén nhitng dat ma
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cay ngii c6c phdt trién binh thudng thi cay ho dau va ho
thap ty vin thi€u molypden. Lya, ngd, bong vdi 12 nhilng
cdy c6 tinh mAn cdm thip véi molypden (bang 7.2).

Bang 7.2: Tinh mn cdm ciia ciy tréng véi molypden

MAan cam cao Min cam MAn cam thap
trung binh
Su 10 (cii bong) Caibdp Lida
X3 lach Ca chua Ngd (bdp)
P4u Ha Lan P4u nanh Béng vii
Cébald Cay ¢6 miui Khoai tay, ca tt
Nho

Ngudn : Lucas va Knezek, 1972; Mortvedt, 1980.

7.2.3 Phén tich molypden trong dt

C6 nhiéu phuong phép xdc dinh molypden hitu hi€u
trong ddt. Ding amén oxalat (pH 3,3) 1a phuong phdp
thong dung nhit d€ chiét rit Mo hitu hiu trong dat. Lay
24,9 gam amdn oxalat + 12,6 gam oxalic axit pha véi nudc
theo t 1& 1/1. Cho d4t vao dung dich nay theo ty 1€ 25/250,
1fc trong 10 gid. Ngudng khiing hodng Mo trong dat xdc
dinh bing phudng phip amdn oxalat (Academia Sinica,
1979) theo 5 mic sau:

Rt thap - > 0,1 ppm Mo

Thdp :0,1- 0,15 ppm Mo
Trung binh  : 0,16 — 0,2 ppm Mo
Cao 0,21 - 0,3 ppm Mo
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Rit cao : > 0,3 ppm Mo

Ngudng thi€u molypden vdi cdy ho ddu < 0,15 ppm
Mo, dudi ngudng nay cin phéi bén phin molypden. Pdi véi
céc cay khdc, ngudng thifu molypden la 0,1 ppm Mo.

Ngoai amén oxalat, nudc néng, amodn acetat, NaOH
va NH4F ciing 12 nhitng chit thudng ding d& chiét nit phin
tich Mo hifu hiéu trong ddt. Tuy nhién, khéng ¢6 phucng
phép nao xédc dinh tuyét d6i chinh x4c molypden hitu hiu
b&i vi Mo phu thudc nhiéu vao pH. Xdc dinh molypden hitu
hidu kbong phai gifng nhu nhau 3 t4t cd moi loai dit. Trd
ngai 16n nhit 13 xdc dinh chinh x4c mdt lugng nhdé Mo chiét
rit bdi thudc th manh nhy amén oxalat. Cdch don gidn
nhét dé x4c dinh molypden hitu hiu mét cdch twong d6i 12
théng qua pH d4t. N&u pH d4t dwdi ngudng 66,5 thi dat d6
can phai bén phin molypden.

7.3 MOLYPDEN TRONG CAY

7.3.1 Chite ning ciia molypden trong ciy

Molypden 1a thanh phin thi€&t yéu clia men
nitratereductasa va nitrogenasa, ching kiém sodt qué trinh
lam gidm nitrat hitu cd va xidc ti€n qud trinh ¢& dinh dam
(N, -> NH;) cia ciy. Molypden cin thi€t cho vi khun
(thizobium) ¢& dinh dam cdng sinh & ndt sdn ciy ho ddu va
azotobacter. Molypden cin thiét cho sy tdng hgp axit
ascorbic, ¢6 10i cho qud trinh sinh 1y cda cdy. Molypden
con 1a chit gidi doc do thiva Cu, B, Ni, Ca, Mn, Zn géy ra.
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7.3.2 Ham lugng molypden trong ciy

Trong céc cdy nong nghiép Mo bién dong khodng
0,1-2 ppm. Cay ho dau, su I va cai bip cé ham lugng Mo
cao han so véi cdc ciy khéc. Him lugng Mo @ 1€ cao nhat
sau t6i & 14 va thip nhat 13 thin (Gupta, 1991). Ving mép
vA diu 14 ham ludng Mo th&p hon & giita 14. Mo trong than
14 gidm di theo tudi ciy va chuyén vao tich 1ty trong hat.

Bang 7.3: Ham lugng molypden trong cay

Cay B§ phin cay Ham lugng Mo (ppm)
Béng La (65 ngay) 113

Piu Cay 0.4

Ca chua L4 (5 tuan) 0,68

Chanh L4 (5 thdng) 0,23-0,3
Tunips L4 (8 tudn) 1,2

Ngudn : Johnson, 1966.

7.3.3 Ngudng thi€u molypden trong cdy

Mic dit ngudng thi€u molypden ¢6 sif khdc biét giffa
cdc loai cdy tréng, song da s6 déu ¢6 su phdn tng vdi phén
molypden khi ham lugng Mo < 0,1 ppm. Cay c6 kha nidng
chiu duge ndng d6 Mo khd cao nhung néu ham lugng Mo
trong 14 > 15 ppm c6 thé lam cay bi ngd ddc. Theo Evans
va Purvis (1951), Anon va Gau (1977-1978), ngulng thigu
Mo & mdt sO cdy nhu sau:

Lia : 2 ppm
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Ngb6 : 24 ppm
Thudc 14 : 4 ppm

Bong : 5 ppm

Lida machva liami :0,3 - 0,4 ppm

Tuy nhién theo Gupta va Lipsett (1981), nguGng
dd va thi€u Mo 3 mdt s8 cdy tréng thé hién & bang 7.4.

Bdng 7.4: Ngudng thi€u va i molypden & mét s& cay

Cay B§ phin Ham ligng Mo (ppm)
Thi€u bu
Ngb Théin 0,013-0,11  1,4-7,0
L4 cd va 14 k€ dudi < 0,1 >0,2
Cachua L4 38 win tudi 0,13 0,68
Su lg Cay trudc ra bong < (0,11 0,56
Cdibdp Than 14 khi cudn < 0,26 0,68~1,49
Rau diép L4 0,006 0,08-0,14
Hanh Phin trén mit dat 0,06 0,1
Cicdi L4 0,01-0,15 > 0,2

Ngubn : Gupta va Lipsett, 1981.

7.3.4 Triéu chuing thi€u molypden & ciy tréng

Molypden c6 lién quan mit thi€t tdi qud trinh
chuyén héa dam trong cdy, do d6 sy thi€u molypden ciing
c6 bi€u hién twong ty nhu thi€u dam. & ciy hai 14 mim,
thi€u Mo xuat hién mau xanh vang & chép va mép 14. Vét
vang lan rong va hoai t¥ 1am 14 bi rach dan tit mép 14 chi
con lai phan gan 14. & cdy ho dau, thiu molypden s& ndt
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san tuy nhiéu nhung kich thu6c nhd va ching c6 mau xanh
hay xdm thay vi mau héng nhv diy & Mo. Thi€u Mo
thudng din dén thi€u dam do kha ning ¢& dinh dam cia
ciy bi han ché. Thi€u molypden, ciy sinh trtdng phdt trién
kém, cdy cdi coc, xudt hién nhidu d6m vang J giita céc gan
cia nhilng 14 dudi, ti€p d6 13 hoai tit mép 14.

G su 16 (cii bong) 14 nhd va méng, cdc md 14 bi
xodn lai, héo dan, chi cdn lai gin giita cia 14 v mdt vai
miéng phién 14 nhé. G ciy c6 mii, thi€u molypden xudt
hién cdc d6m mit nudc & phan thit ria 14 sau lan vio gin
gan l4. Cdc d6m nay dan chuyén ving, x4m niu va kho di.

7.4 PHAN MOLYPDEN
Bdng 7.5: Cdc loai phin molypden thudng diing

Loai phin Céng thitc héa hge Ham lugng
: Mo
Natri molypdat NaMoO4.2H,O 9%
Amdn mﬁlypdat (NH4)5M07024. 2HO 54 %
Amoénphotphomolypdat (NHg)3(P'(M03O10)s) 61 %
M¢dlypden trioxit Mo(O; 66 %
Molypdenit MoS, 60 %
Bui molypden - 2-3%
Chat hitu co - 1,5-2 ppm
Tro gb - 10 ppm
Bo6t phosphorite - 5,6 ppm
KCl - 2,0 ppm

Ngudn : Murphy va Wash, 1972; Sivastava vi Gupta, 1996.
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Natri molypdat va amdpn molypdat 134 phin
molypden ¢6 ham lugng cao vd dude ding rdng rii nhit.
Piy 1a loai phin molypden tan t6t trong nuSc nén dudc
dung dé bén vao d4t, phun qua 14 hoic tron vdi hat gidng.

Molypden trioxit tuy it tan trong nudc nhung hiéu
lyc ciing tuong duong véi natri molypdat hay amdn
molypdat. Molypdenit (MoS;) rdt it tan trong nudc va hiéu
lyc thap do d6 chi nén ding d€ bén 16t vao dat.

7.5 SU DUNG PHAN MOLYPDEN

7.5.1 Bén vao dit

- Lugng molypden cin bén thudng rit nhé tdy theo
tifng loai cdy, loai dat va ngudn phin Mo. Lugng bén 50—
100g Mo/ha thich hgp cho hiu hét ciy néng nghiép trong
khi 70-200g Mo/ha thich hgp véi cdy ho ddu va 400g
Mov/ha thich hgdp cho mdt s6 loai rau ho thip ¢ nhy suld.

- Phin molypden c6 thé diang d€ bén rii déu trén
mit dit, bén theo hang, theo hdc hay trdn viao hat gidng
trude khi gieo. Mot 14n bén cé thé ¢é hiéu lvc ngay d6i vdi
1 58 loai cdy trong, tuy nhién d5i vdi cic ciy rau thudc ho
thip ty cdn phdi bén vai 1an, dic biét 1a suld va cdi bip.

7.52Bén qua l4

- Phun phin molypden qua 14 khic phuc dude tinh
trang thi€u Mo. Dung dich phun ¢én ¢6 néng d6 0,1-0,3%
mudi Mo tan trong mudc. Amdn molypdat hay natri
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molipdat 13 nhiing loai phin molypden diing phun 14 rat
hiéu qua.

- Th¥i ky phun rdt quan trong, n6 dnh hudng t6i hidu
lrc cdia phan Mo. P61 véi cﬁy ho d4u, phun vao thdi ky cay
cao khodng 20 cm, trude trd hoa hay b4t ddu dim tia thi c6
hié¢u lyc cao, song néu phun mudn hon thi hidu lyc s& thép.

7.5.3 T4m vao hat giéng

- Phan molypden thudng dudc trdn vio hat gidng khi
gieo vi lugng phan Mo cin st dung rét it nén trén vao hat
s€ ddm bdo dugc syt ddng déu hon so véi bén vao dat, Mit
khdc trn phdn molypden cing vdi hat gidng ciing 1am
gidm bot sy ¢8 dinh cia dit so véi phuong phdp bén vao
dat nén hiéu Iyc thudng cao hon. Véi cdc ciy ho diu bién
phédp trén vao hat c¢6 hiu quéd cao. Liéu lugng thich hgp
diing d€ trdn vao hat gidng cdy ho ddu tir 7-35 gam Mo/ha.
V@i cdc loai cdy khdc lwgng phin 50-100g Mo trén véi
lugng hat gidng dd gieo cho 1 ha, néu trén lugng qud 18n d&
dan tdi ngd d6c cho hat vi cdy non.

- D€ wrén phan molypden véi hat gitng cin hoa tan
phén Mo trong nudc & dang 16ng hoic dang sét rdi tudi va
déo déu. N&u tron phan Mo & dang bot thi hiédu Iyc rét thip.

- Ngoi cdch trdn, ¢6 thé hda tan phin Mo rdi phun
cho hat giéng hay phun ngay vao héc, vio hang khi gieo
hat hodc twdi khi cdy dd moc. Néng d6 pha 306-100g phén
Mo/2 lit nudc phun cho s& lugng hat gidng dd gieo cho 1
ha.
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7.6 KHAC PHUC NGO BOC MOLYPDEN

Ngo ddc molypden c6 thé do dit gidu Mo hay do
bon qud nhiéu phian molypden. Khi cdy tich liiy qud nhiéu
Mo thi xudt hién triéu ching ngd doc molypden. Dy thira
Mo lam gidm hoat ddng cita men nitratreductase va suy
y&u chitc ning trao ddi- chat. Ngd doc Mo 1am 15 cdy
chuyén vang didm dén xanh tia. Khidc phyc ngd doc Mo
bing cdch bén thach cao (gypsun) hay céc loai phan c6
chita S. Chinh SO4% lam gidm khd ning hit Mo v3 gidm
nbng d6 molypden trong ciy, gidm ngd dc.

7.7 HIEU LYC cUA PHAN Mo D61 V81 CAY TRONG

K&t qui nghién citu cda Ravi (1985) cho thdy hd ré
ma trong dung dich Na;Mo004.2H;0 ndng 49 1% sau dé
phun qua 14 Na;Mo0Q,4.2H,0 ndng 35 1% vao thdi ky 20-40
ngdy sau ciy di 1am ting chi s8 dién tich 14 (LAI), ting s&
nhdnh va ning suit chit khé so vdi d6i chiing. Cong thifc
duge xit 1§ phian Mo thu duge ning sudt 3920 kg/ha (ting
9.5%) so vdi 3580 kg/ha thu dugc & cong thitc d8i chitng.

D41 v6i ngd, két qud nghién ciu cda Shivashankar
va dbng sur (1978) cho thdy tron 8 gam Na;MoQ4.2H;0 vdi
1 kg hat giéng da 1am ting ning sudt thém 300-400 kg/ha.
Cong thde tron 4 gam Na;MoQ4.2H,0 vdi 1 kg hat gidng
da thu dude 2790 kg/ha so vdi 2220 kg/ha & cdng thic d61
chifng (titc phan Mo lam ting ning sudt 25,68%). K&t qui
nghién cttu cla Thimmegowda (1990) ciing cho thdy phén
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Mo 12m ning suit ting thém 50100 kg bdp hat so vdi ddi
chiing. Két qud nghién citu duge cong b bdi Shivashanka
vad déng sy (1990) cho thdy trén 4 gam va 8 gam
Na;Mo004.2H,0 vdi 1 kg hat gi6ng di 1am ting ning suit
lac 3,55-29,59% va ning suit diu nanh 21,46-26,18% so
v6i d6i ching (bdng 7.6). Nghién cu cia Geethakumari
(1989) cho thdy bén phan Mo di lam ting ning suit diu
nanh 9,09-11,7% so vdi d6i chitng. P61 vdi thudc 14, bén
1,12-2,24 kg Na;MoO42H,O/ha 43 1am ting ning suit
2,72-7,4% so vdi d8i chitng (Sims vi ddng sy, 1983). D6i
vdi cdy ke, két qui nghién cifu cia Lakshiminara Simhaiah
(1985) cho thiy trén 4 gam Na;MoO42H,0 véi 1 kg hat
gidng dd 1am ning sudt ting 28,55% (1 2305 kg/ha & dai
chiing 1én 2963 kg/ha & c6ng thitc tim Mo). Thi nghiém véi
liéu lugng tiong ty cho thiy ning suft ting 9,25% so vdi
doi chitng (Geethakumari 1989).

K&t qui nghién cttu dude Gupta céng b nim 1979
cho thdy bén phan Mo bling cnh tdm vao hat giéng, phun
qua 14 hay b6n vio dat déu ting ning suit chit khé cla cay
cd dudi meo (Phleum Pratense L. Climax) ti¥ 5,66—15,24%
s0 véi ddi chitng (bang 7.7).

K&t qud nghién ctu & Uc cho thiy bén két hop voi
v6i phin molypden & li€u higng 140 gam MoOs/ha di lam
ting ning sudt ¢6 ba 14 tif 77,73-106,7% so véi ddi ching
(bdng 7.8). Theo bdo cdo clia Riley, 1987 c6 tSi 3 triéu ha
lia mi & ving mién T4y nudc Uc bi thi€u molypden. Lugng
bén 75 gam Mo/ha di dugc khuyén cdo cho mot s& diém
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bdn va thu duge hiéu qui cao.
Bdng 7.6: Anh huéng ciia phian Mo d€n niing suft lac va

déu nanh
Cong thidc Ning Ting
sudt ning
(kg/ha)  sufit (%)
Lac
Dai chifng 1,69 -
4 g Na;Mo0O4.2H,0/1 kg hat gibng 1,75 3,55
8 g Na;Mo004.2H,0/1 kg hat gidng 2,19 29,59
Ddu nanh
D& ching 2,33 _
4 g Na;Mo04.2H,0/1 kg hat giéng 2,83 21,46
8 g Na,MoQ,.2H,0/1 kg hat gibng 2,94 26,18

Ngudn : Shivahanka va Shivaramu, 1990.

Bdng 7.7: Anh huéng cdia molypden dén niing suit cé
dudi méo (Phleum Pratense L. Climax)

Céng thifc Lugng  Ningsudt Ting ning
Mo chat khé suit (%)
(kgha) __(kg/ha)
Dai chitng 0 7873 -
T4m hat gi6ng 0,11 8426 7,02
Phun 14 0,11 9073 15,24
Boén vio dat 0,44 8319 5,66

Ngudn : Gupta, 1979.
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Phun hén hgp (Mo + B + Zn + Cu) pH 4,8-5,5 va lyc ion
0,01-0,015 d3 1am ting ning suit lac ci 9,1% va lac nhin
21,1% so vdi d6i chiing. M6t nghién ciu khic cia Nguyén
Tan Lé va dong su (1992) vdi lac cho thdy xit 1y hat lac truéc
khi gieo va phun riéng ré amdn molypdat nong d6 0,05% va
boric axit 0,03% hay ph&i hgp c4 hai loai phin ndy déu dd
1am ting nidng sudt lac ¢ c6 § nghia so véi ddi ching vdi
mifc ting 8,34-10,25% & cOng thdc phun riéng va 12,58~
14,03 % G cdng thitc phun hdn hgp. Ham lugng axit hitu cg,
lipit va protein cta lac nhin G céng thifc dugc phun phin bo
hay molypden déu ting ding ké so véi déi chitng. Nghién
ctiu hiéu lyc clia phin molypden trén cy lac trdng trén dat
bac mau Ha Bic cia Nguyén Vin Sdc (1996) cho thay xit Iy
hat gidng bing amdn molypdat 1% trugc khi gieo da lam
ting kh4 ning chdng chiu clia ciy lac vdi diéu kién bat Igi
vé d6 4m, ting ning suit lac ci 15,38-22,04% so véi doi
chimg. Nguyén Quang Vinh va Nguyén Vian Mili (1984) khi
nghién ctu hiéu Iuc cta molypden ddi véi diu xanh di két
ludn, ngdm hat gidng dau xanh °tr0r1g dung dich
(NH436Mo07024 ndng 30 0,025% trong 1 gid di lam ting ning
suat 48% so vdi ddi chitng.

Nghién ctiu trén ca rdt cha Nguy&n Dinh Manh va
Ping Vin Hong (1988) cling cho thiy phun hdn hgp (Mo + B
+ Zn + Cu) di lam ting ty 1€ ci to dat tiéu chudn xudt khau,
ting ning sudt ch tr 10-20% so vdi d6i chitng. Két qua
nghién cifu cta Tran Thi Ang (1995) cho thiy phan molypden
da lam ting ning suat ca chua 16%, ting ham lugng vitamin
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C 6% va B-caroten 10% trong qué so v6i ddi chiing.

K&t qué nghién cifu cda Keo Vivon Ut Tha Chic va
dbng sy (1994) cho thiy phun phin Mo qua 14 vdi néng do
0,05% Mo cho cam Sunkist d3 1am ting ty 1& dau qud, gidm
ty 1& rung qud, ting ndng sudt thyc thu 16,76% so vdi d6i -
ching ddng thdi ting ham lugng dudng va vitamin C trong
qua. Phun hdn hop (Zn + B + Mo) dd lam ting néng suit
thuc thu 8,33% so véi ddi chiing.
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Chuong 8
CLO

Nam 1954, Boyer va ddng sv d3 phét hién ra riing
clo 1a nguyén 18 dinh duBng thiét y€u vdi ciy trdng. Cic
cong trinh nghién citu vé dink dudng clo véi ciy trong duge
nhi€u nha khoa hoc thye hién nhut Johnson (1957), Eaton
(1966), Flowers (1988) va Fixen (1993). Nim 1956, clo
cling dugc xdc dinh 13 nguyén 6 thi&t yéu v3i ddng vit. Clo
chi€m 0,05% 16p v4 trai A4t va 1,89% trong nudc bién. Clo
dudc phan b8 rong rdi trong tif nhién do nude b&e hoi tl
bién va dem theo trong nudc mua. Ham lugng clo trong
nutde mua bi€n dong kh4 16n iy theo khodng céch ti¥ bién
va mdc d6 hoat dong céng nghi€p cla con ngudi. Ham
lwgng CT" trung binh trong nudc mura dat tdi 750 ppm da
duge phat hién & cic dio thuge Scotland, nhing 3 c4ch d6
10 km chi dat 137 ppm va dat 0,3 ppm  c4c viing xa hon.

8.1 CLO TRONG PAT

Ham Iudng clo tSng s6 trong d4t dao dong trong
khodng 5-800 ppm va trung binh 100 ppm. Pat min va
min ki€m thuding gidu clo trong khi dat cat bi rita tr6i nhidu
nghéo Mo. Trong dat, clo tdn tai & dang mudi NaCl, MgCi,
va CaCly. Cdc mudi nay tan t6t trong dung dich d4t d€ tao
thanh c4c ion CI'. Ion CI' r4t di dong trong dat va phy thude
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nhiéu vdo 46 pH. CI' ciing d& dang bi rita tr6i khdi d4t
quanh ving r& cay tréng.

Lugng clo trong dung dich d4t dao d6ng kh4 1dn va
tdng lugng thudng ndim trong khodng 100—1000 kg CI' /ha.
Dit khéng bj min va thoit nude t6t c6 him lugng clo tiY
0,5-35 ppm Cl. Clo tich lily trong d4t bi dnh hudng bdi tuan
hodn muéi tl¥ bién, nuée twdi gidu clo va didu kién tudi tieu
nudc. Lugng clo cung cdp hang nim 13-39 kg/ha/mam.

Ham lugng 2ppm CI 13 ngudng thidu Cl v4i hiu hét
cdc loai cdy trdng. Trong thyc té, nhitng viing dit c4t xa
bi€n héu nhy thi€u clo. & cdc ving dit khde, tinh trang
thi€u clo khéng phd bién. Vung dat nhiém min & ven bién
khéng nhitng khong thi€u clo ma ¢6 thé cdn du thiva clo gay
ngd ddc véi ciy trdng.

8.2 CLO TRONG CAY
8.2.1 Chifc niing cia clo trong ciy

Clo ¢6 nhiéu chifc ning quan trong trong ¢y va cin
thi€t cho sy di chuyén chit 16ng trong ciy. Clo ¢6 vai trd
thi€t y&u trong phdn ing quang hop ciia cay trdng. Clo 13
thanh phin ctia cdc axit auxin chloindole-3 acetic, amylasa;
asparagine synthetate vA ATP. Clo la thanh phdn cda nhidu
hdp chét tim thdy trong vi khudn va nm. Clo c6 tdc dung
kich thich sy hoat ddng cia mdt s§ enzym va dnh hudng
dé€n sy chuyén héa hydrat carbon va khi ning gitf nwdc ciia
md thuc vt va khd niang phin chia t€ bao. Chitc ning
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khong dic trung cda clo 12 [am ting 4p sudt thim thiu qua
mang t&€ bio va hit nuée cla cdy tréng. Clo c6 téc dyng
gidm b6t tinh trang siu bénh & ciy trong.

8.2.2 Him lugng clo trong ciy

Ham lugng clo trong ciy dao dong tr 0,015-5,5%
chat khd. Clo 1a nguyén t8 it di dong nén ham lugng Cl
trong cdc 14 gia cao hdn so vdi 14 non. Ham lugng clo trong
14 va chdi cao hon so véi ré. Nhu cdu clo cia cdy trong
khodng trén 6 kg Cl/ha/vu.

Triéu ching thi€u clo xuét hién § cdc bd phdn non
clia cdy. Ban ddu dinh sinh trudng va 14 non bi héo, da
vang 14 sau chuyén mau ddng thau va chét khd. Khi ngo
d6c clo, chép 14 va mép 14 bi kho, 14 nhd, mdt s6 trudng
hdp 14 mat mau. Ngo d6c clo thudng xudt hién § cdc ving
d4t man ven bién.

8.3 CHAN DOAN CLO TRONG DAT VA CAY TRONG

Trén co $8 nghién cdu cic thi nghiém dong rudng
trong 5 nam & 36 di€m, Fixen va déng sy (1987) dua ra
ngudng chdn dodn clo hifu hiéu tan trong nudc hodc chit
chiét Ca(NO3); & d6 sau tdng dat 60 cm, nhit sau:

0-33,6 kg Cl/ha : Ngheo clo
34,7-67,2 kg Cl/ha : Trung binh
> 67,2 kg Cl/ha : Giau clo
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Bio cdo clia Wehrmann va ddng sy (1985) cho thiy
ham lugng clo trong dit > 435 kg/ha da 1am gidm nang suat
rau Spinach. Theo Clarkson va Hanson (1980), ham higng
clo trong cdy tir 0,07-0,71 ppm s& din dén tri¢u ching
thi€u clo. Ngude lai ham lugng clo 0,5-2% trong cdc cay
min cdm 13 chi s8 giy ngd ddc clo mic di véi cdy khdng
min cim ngudng > 4% clo mdi gdy ngd ddc. So vdi thi€u
clo, tinh trang ngd ddc it x4y ra do clo bi riva tréi khd manh.
Khi bj ngd ddc cho c6 thé khdc phuc bing cich cho nude
ngot vdo ngam dit sau d6 x nudc dé€ rita trdi clo.

8.4 PHAN CLO VA SU DUNG PHAN CLO

Clo thudng c6 trong hop phin clda mdt s6 phén v6 cd
khic nhu kali clorua hay amdn clorua (bdng 8.1). Trong céc
hgp chit hitu cd va trong nudc twsi c6 mdt igng clo ding
k&. Trung binh cdy trdng cdn 1-8 kg Cl/ha cho sy sinh
tnrdng, phét trién t8i wu mic dd vGi dat bi rifa trdi manh
lugng 22 kg Cl/ha 12 lugng bén cdn thiét.

Trong thuc t€, phin KCI dugc sit dung nhiéu nén
tinh trang thi€u clo it khi xdy ra chi trir véi nhiing cdy c6
nhu ciu clo cao nhu dita va co dau. Clo bi rifa trdi nhanh, it
tich lfy lai trong d4t nén trit d4t min, cdc loai ddt khéc
hi€m khi gip trudng hgp ngé doc clo.

Hién tai & Viét Nam, tfinh trang thi€u hodc thifa clo
chifa dit thinh vdn dé quan tim nhiéu. Tuy nhién véi ciy
dita va co diu cln phdi bén phin cé chia clo. D61 véi dita
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trong trén cdc vang dit xa bién, dat dé va dat xdm thudng it
co qua do thiéu clo. Bé khic phuc tinh trang niy c6 thé€ bén
mudi 4n (NaCl vao ngon, thin hay géc. Thudc 14, siu
riéng, khoai tdy 13 nhitng cidy min cidm vdi clo nén cin han
ché dl)ng phén c6 clo, dic biét 1a cac giai doan ciy trudng
thanh, sdp thu hoach. .

Bdng 8.1: Cdc loai phéin cé chifa clo thudng diing

Tén goi Céng thiic héa hoc Ham lagng Cl (%)
Amodn clorua NHCl - 66
Canxi clorua CaCl, 65
Magié clorua MgCl, 74
Kaliclorua KCl 47
Natrichorna NaCl 60

Ngudn : Samuel va ddng sy, 1993,

8.5 HIEU LUC CUA PHAN cLO VGi CAY TRONG

Két qud nghién cu cda Ismunadii vi déng sy
(1990) & Java—Indonesia cho thdy bén clo & dang KCI jam
gidm tinh trang théi thin va bac 14 d lia dong thdi tang
ning sut 15-34% so véi déi ching. K&t qui nghién citu &
MY ciing cho thdy bén phén clo di 1am giam bénh thdi thin
8 ngd. Nghién cifu clia Magat va déng sy (1979) cho két
qud, bén phan clo cho dita hiang nim véi luong 0,8 kg
CVcdy trong 5 ndm ddu da 1am ting sdn luong diva trsi va
cdi dira trong 5 ndm ti€p theo so vdi ddi chiing.
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G An P, bén phén clo di khic phuc dugc bénh lan
trén cdy ké (Fixen, 1978; Beaton va ddng sy, 1990). K&t
qui nghién cifu hiéu lyc cda phin clo vdi Iia mi duge thuc
hién bdi Chistensen va déng sy (1981) thé hién § bing 8.2
cho thdy, bén clo & dang NH,Cl vdi lugng 355 kg Cl/ha da
lam ting ndng sudt a mi vy déng 11,5-14,4% so vdi doi
chitng. Két qud nghién cttu cda Gerwing va dbng su (1983)
cho thdy vdi lugng bén 85 kg Cl/ha lam ting ning suit lia
mi 9,39-12,53%. Tuong t, nghién cifu clia Petrie (1983)
cho két qud lugng bén 100-350 kg/ha 1am ting ndng suit
lda mi 11,5-11,9% so v&i d6i chitng. B&i vdi ciy ca rot,
nghi€n cifu cia Saskatchewan (1982); Rennie vi déng sy
(1983) 3 bing 8.3 cho k€t qua bén phan KC1 43 lam ting
ning sudt 25,05% so véi bén K,S80, & ciing mét lugng kali.

Bdng 8.2: Anh hudng clia phan clo tdi ning suit hia mi

vu miaa khé
Cong thiic N Cl Néiing Tang
(kg/ha) (kg/ha suft niing sust
(kg/ha) (%)
(NH4),SO, 135 0 5640 -
NH.C1 135 342 6450 14,4
(NH,4),S0, 140 0 5420 -
NH4Cl 140 355 7570 39,7
(NH,4),S0, 140 0 6720 -
- NH4C1 140 355 7490 11,5

(NH4),S50, + KCI1 140 101 7530 12,1

Ngudn : Chistensen v ddng su, 1981.
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Bdng 8.3: Anh hu@ng ctia phan clo d&€n niing suft ca rét

- Coéngthitc Lugng K;O Ningsuft  Tiing niing
(kg/ha) (kg/ha) sufit so K,SO,

Khoéng kali 0 1881 -
K;50, 25 1892 -
KCl 25 2366 25,05

N guf‘}n : Saskatchewan, 1982 va Rennie va dﬁng su, 1983

& ving nhiét ddi, mdt s6 nghién citu bén clo cho co
ddu va diva dd 1am thic ddy sinh trudng ph4t trién va ting
suit so voi ddi ching. G Bic My, nhiéu két qué nghién cdu
da ching 6 bén phén clo cho lda mi vA kia mach da lAm
ting ning sudt ddng k& so vdi d8i chitng khéng bén Cl.
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Chudng 9
COBAN

9.1 COBAN TRONG DAT
9.1.1 Ham lugng coban irong dst

Coban (Co) dudc xdc dinh 13 nguyén t§ siéu vi
lugng thi€t y&u cho ciy ho dau va vi khuin vao nam 1959
bdi Ahmed va Evans tuy trude dé vao ndm 1935 coban di
dude coi 1a thiét y&u véi dong vat dn cb. Co c6 khdi lugng
nguyén tf 58,93. Trong ty nhién coban tdn tai trong cdc
khodng ferromagnesian (Mitchell 1972). Theo McLaren va
ddng sy (1986), coban ciing hién dién trong céc tinh thé
oxit. Coban c6 thé thay th&€ ddng hinh cho Fe?* trong céc
phién lattice cda oxit va hydroxit sdt. Qud trinh phong héa
cdc khodng trong dat gii phéng ra coban & dang trao d6i
hodc phitc Co-hitu ¢d. Trong phiu dién dat, coban tich lity
nhiu & ting mat noi c¢é ham lugng hitu cd cao. Tuy nhién
véi cdc dat ria tréi manh, coban bi rifa tréi cling tich liy lai
& tAng dwdi ching vdi sy tich Idy sét trong cdc ting ddt nay.

Ham lugng coban t8ng s8§ trong dit bién dong Y
0,05-300 ppm tity theo d4 me va diéu kién thdJi tiét. Dat
rita troi nhidu nhu ddt podzols, dit cat, dit c6 ngudn gdc
nui lita va d4t phat trién trén d4 voi ngheo coban. P4t den,
d4t gidu hifu co thudng cé ham lugng coban khia. Ham
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~ lugng coban hitu higu trong hiu hét c4c loai dt déu thap.
" Tinh trang thi€u coban 3 ciy tréng thudng x4y ra 12 do:

- pH dait ¢ trung tinh d&n kiém.
- Qué trinh n¥a trdi trong 44t xdy ra manh mé.
- Bat phdt trién trén d4 ndi Ita.
- Co t3ng 8 < 5 ppm; Co hitu hi¢u < 0,1 ppm.
Bdng 9.1: Ham lugng Cod mdt s¢ dft New England-My

Thanh phin cg P&t dditring D4t phét trién

_gidi aat trén granit  trén cdc d4 khic
Dit c4t, c4t pha 2.7 6,1
Cét pha ~ thit nhe 2,9 5,0
Thit trung binh 2,5 4.4
Thit ndng 7,2 13,3

Ngudn : Kubota va Allaway, 1964.

Coban hitu higu trong d4t phu thudc him Iugng sét,
htu cd, pH, canxi carbonate, sesquioxide va do &m dat.
Coban t6n tai nhiéu trong céc khodng sét, dat c6 ciu tric
t6t, nhiéu sét ¢6 ham lugng coban cao hon dit ¢6 k&t cfu
x&u. Coban ton tai trong c4c hgp chat hifu cd. Coban bi hip
phy bdi axit humic tao thanh cdc phic Co-Humix, nhung
cdc phu'c nay ciing dé dang phén hiy dé cung cip Co cho
ciy. G d4t chua, ham lu'cmg coban hitu hiéu cao, tuy nhién
d4t chua ma cé két cau kém, lugng muta nhiéu ciing c6 thé
thi€u coban do bi rifa tr6i manh. Coban bi hap phu manh
bdi CaCO; nén dat kiém thudng nghéo coban hitu hiéu.

181



Bén vdi cling 1am gidm coban hifu hiéu trong dat. Coban
cling bi hip phy manh bdi cdc sesquioxide nhu mangan
oxit, sit oxit. Chinh st hdp phy niy lam gidm coban hitu
higu trong dat. Coban dé& bi nita trdi nén dit thodt nudc kém
thudng giiu coban hon dat thodt nudc tot.

9.1.2 Chéan dodn coban trong dit

P& xdc dinh coban hifu hiéu trong dat cé thé dp
dung bing phucong phdp axit Axetic, EDTA, amdn acetat
hay HCL.

Phuong phdp axit axetic: Axit axetic 2,5%; pH 2,5
(5 gam d4t + 25 ml axit axetic ldc trong 1 gid).

Phuong phdp EDTA: EDTA 0,05 M; pH 7 (10 gam
dat + 59 ml EDTA, l4c trong 1 gid).

Phuong phdp amdn axetat: Amon axetat 1 N; pH 7
(5 gam dat + 25 ml amon axetat, 14c trong 1 gid).

Phuong phép axit clohydric: HC1 0,1 N (5 gam dat +
25 ml axit HCY, lic trong 1 gid).

Co sd d€ chin dodn coban trong dit 1a dua vao
coban tng s& va coban hitu hiéu trong dit. Thong thudng
coban tdng s6 trong ddt dudi 5 ppm thi dit dé khong ddp
dng & coban cho ciy trong. Theo McLaren va dong su,
(1986), néu ham ludng coban hitu hiéu < 0,1 ppm (phéin
tich biing phuong phép axit axetic) thi d4t thi€u coban.
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9.2 COBAN TRONG CAY
9.2.1 Chnic nang clia coban trong ciy

Coban 12 nguyén t§ rdt cin thiét cho qud trinh c&
dinh dam cda ciy. Thiu Co, qué trinh c8 dinh dam bi
ngung tré. Cdc cdy ho ddu ¢6 nhu cdu cao vé Co, dic biét
khi lugng bon dam thap. N€u dd coban, qué trinh c8 dinh
dam xdy ra thudn lgi, cdy sinh trudng va phét trién t6t.
Coban ¢6 mit trong cdc men cobamide coenzyme cdn thiét
cho céc phén tng oxi héa khif va trao d6i chat trong cay.

Thi€u coban & ¢ ciing dnh hudng dén sinh trudng
vA phit trién clia gia sic. Mot s8 bénh & gia stic 4n ¢ da
dugc phét hién 1 do thi€u coban trong ¢6 giy nén.

9.2.2 Ham lugng coban trong cay

Ham Iugng coban trong ciy thudng thdp 1a do coban
trong dat thdp. Hiu hét cdc cdy trdng d8u ¢6 ham lugng Co
trong chét kh6 < 1 ppm. Ham lugng coban trong c4c cdy ho
ddu thudng cao hdn ¢b chin nudi va céc cay tréng khéc.
Nhiéu c6ng trinh nghién cttu di x4c dinh riing ngudng thidu
coban trong ¢6 chin nudi 12 0,08 ppm, duwéi ngudng nay gia
siic s& bj 4nh hudng. M{t s6 tc gid khdc cho ring ngudng
thi€u Co & cdy ho ddu va cd thifc 4n gia sic 1a 0,07 ppm.
Ngudng ngd dfc coban & da s8 cdc loai cdy trdng 13 15
ppm. Tuy nhién ciing ¢6 sy ngoai 1& 1a 10-15 ppm & ciy c6
mui hay tdi 1000 ppm & cdy dau den viing dim 14y.
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9.2.3 Triéu ching thi€u coban & ciy tréng

Triéu chifng thi€u coban it duge dé cdp so véi cdc vi
lwgng khéc. Thi€u coban ciy cdi coc, chim phat trién, 14
chuyén vang dic biét 12 cdc 14 non. § ciy ho dau, thiéu
coban 1am s& ndt sin gidm, 14 chuyén vang, ban 14 cong, 14
gid cudn lai. Thi€u coban, khd ning c& dinh dam cia ciy
giam. 8] cdy cao su, triéu chitng thi€u coban khong thé hién
16 trén 14 nhung su phat trién cla cdy gidm, ddc biét ré
kém phit trién. Coban lién quan d&€n qud trinh tdng hgp va
chuyén héa vitamin By, nén khi cd thi€u coban s& anh
hudng dén chat lugng thit va sita ¢ ddng vat nhai lai. Co ¢d
kha ning th& chd céc cation vi lugng khéc nén thita coban
cling gdy ngd doc 1am 14 non chuyén vang, kho mép l4.

Bdng 9.2: Ham Iugng coban trong mot sd loai c6 & My

Cay Ham lugng trung
binh (ppm)

Cé ho dau

Alfalfa 0,18

Cd ba 14 — Alsike 0,27

Cd ba 14 - Ladino 0,17

Cd bald dd6 - Red 0,15
Trung binh 0,18
C6 hoa thao 0,10

C6 xanh duong (Bluegrass) 0,04

C4 xanh nau (Bromegrass) 0,08

C3 vudn (Orchardgrass) 0,04

Cé Timithy (Timothy) 0,08
Trung binh 0,07

Ngudn : Kubota va Allaway, 1964
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3 cay ho d4u, ngudng thi€u Co trong khodng 0,02~
0,04 mg Co/kg chat khd & chdi non (Robson va déng su,
1979). Theo Srivastava va Gupta (1996), ham lugng Co i
0,03-0,07 mg/kg chit khé & cb hay 0,05-0,1 mg/kg chit
kho & cdy ho diu 12 thi€u coban cho ddng vit nhai lai. Ham
lugng coban tdng 56 khodng 11 mg/kg chit kho & 14 ciy c6
mii vd 19-32 mg/kg chit khd & ¢6 Su Ding 1a xudt hién
triéu chifng ngé d6c coban. Néu ham lugng Co & c¢d hoa
th3o > 60 mg/kg 12 rit nguy hiém cho gia sic.

9.3 PHAN COBAN

Coban sunfat (CoSQ4.7H,0) ¢6 21% Co 1 ngudn
phin coban phd bién va dugc dung rdng rdi nhit. Phic
coban (Co-EDTA) c6 hiéu Iyc cao hon so vdi coban sunfat
néu st dung trén d4t kiém. Cdc khodng chét chia coban
nhu limonite, d4 voi, d4 serpentine va phén supe phét phat
c6 thé cung cdp mot Iwgng coban ddng k€. Mot s8 tan du
thue vat, phan hifu cd ciing ¢ chifa coban nén khi bén cic
chit nay cling ddng thdi cung cdp coban cho cdy.

9.4 SU DUNG PHAN COBAN

Lugng bén thich hgp vdi coban sunfat tit 0,06-0,24
kg Co/ha. Bén mot 1an nhung hiéu lue c6 thé kéo dai 1-5
ndm tiy theo Iwgng coban sif dung, lugng mufa va ch& d6
mua. Thdi k¥ bén phan Co tat nhit 13 bén 16t. B8 véi dong
¢b thifc @n gia stc, lwgng phin coban cidn bén ti¥ 1-2 kg
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Co/ha & dang coban clorua hay coban sunfat. Phun qua 14
hodc tron v4i hat gidng cling 1a bién phdp st dung phan
coban ¢6 hiéu qua.

9.5 HIEU tUC CUA PHAN COBAN VGI CAY TRONG

D61 v6i cl cdi dudng, thi nghiém cia Yagodin va
Stupakova (1988) cho thdy phun qua 14 phin CoSQO,4 nong
d% 0,05% hay trdn hat gidng vdi CoSQ4 néng d6 0,1% trong
3 gi®¥ d4 lam ting ning suit cd va dudng so vdi ddi chiing.
Phun phin coban sunfat & néng d§ 0,001-0,5 gam/2 lit
nudc di 1am ting ndng suit nho 20% so véi ddi chiing
(Dobroljubskij, 1956). K&t qua nghién ciu hiéu lyc cla
phan coban véi ciy nho dugc thyc hién bdi Martin va dong
st (1967) cho thay, bén 1 hodc 2 14n hdn hgp (Co + B) d3
1am ting ndng sudt 30% so véi d6i chiing. Phun qua 14 hdn
hgp (Co + B + Mn) 1 1an 1am ting ning suit 25% trong khi
phun 2 14n ning suit ting 26,3% so véi d6i ching.

Trong thuc t& ngd ddc coban it duge dé cip, song
néu bén nhi€u bun cdng hay tréng trén dat c6 ngudn nudc
thdi dé ngd ddoc coban. B6n phan lan, phun phdn sit,
mangan hay kém d€u ngin ngita va khic phuc duge ngd
doc coban véi ciy trong.
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Chuong 10 I
SELEN

Selen 13 nguyén 8 it dude bi&t dén, chi d&n nim
1957 selen mdi dugc chiing minh 13 nguyén 5 thiét yéu véi
gia sic. Mic di selen chua dude st dung rdng rdi cho con
ngudi nhung theo Xiaoshu Chen (1980), 17 nim trude 46 &
Trung Quéc da c6 thi nghiém 16n vdi 46.000 wré em dugc
cung cdp selen trong khfu phén in d€ ngin ngita bénh
“Keshan” vdi mifc cung cdp 10-15 pg Se/ngiy. Theo
Shorrocks (1991), su kién giy x6n xao thé gidi 12 sy phat
hi€n ra lugng cung c4p selen qué thip & Phin Lan va New
Zealand. Cing thdi gian nay nhidu nghién cttu di két ludn
ring c6 sit lién quan giffa tinh trang thi€u selen véi bénh
ung thi va bénh tim mach 8 Phdn Lan. Chinh vi vdy Phin
Lan quyét dinh cho selen vio t4t ¢4 c4c loai phin bén NPK
va NP bit ddu tif mia thu nim 1984 ciing véi s theo di va
ghi nhin ham lugng selen trong bita 4n. K& qua tdng két
cho thiy ¢6 sif gia ting ham Iugng selen trong bita dn véi
mifc 15 pg Se/ngay.

Theo Kim Thoa (2004), c4c nha khoa hoc & Anh d3
phdt hién ra ring hién nay lugng selen ma dan dng dn vio
chi bing mét nta so vdi trude day. Ho da nghién cifu va sin
xudit thanh cong mét loai phén bén ¢6 téc dung lam tdng
ham lugng selen trong Ida mi. B4nh mi 1im tr loai tda mi
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nay cé tdc dung lam ting chdt lugng tinh dich, ting khi
ndng thu tinh & ngudi.

10.1 SELEN TRONG DAT
10.1.1 Ham lug¢ng selen trong dat

Selen (Se) 12 mdt nguyén t& 4 kim cé fch d8i vdi
ciy trdng va 1 nguyén t& thiét y&u vdi dong vét ciing nhu
con ngudi. Thi€u selen gdy lén nhifng rdi loan chitc ning
vi sinh ra bénh tit rat nguy hiém nhung thita selen lai giy
ng6 doc. Selen c6 tinh chét tuong ty nhu lun huynh. Selen
12 mdt nguyén t§ da héa tri, trong tyf nhién selen tdn tai &
héa tri -2; 0; +2; +4 vA +6.

Ham ltgng selen t8ng s& trong d4t thudng bién dong
tir 0,1-10 ppm nhung c6 trudng hgp cao t6i 1200 ppm cling
dd dugc phdt hién (Aubert va Pinta, 1977). Ham lugng
selen tSng s& trong At phu thudc vao dd me va cdc qué
trinh th6 nhudng xdy ra trong dt. P4t phét trién tén d4
trdm tich (44 phi€n, phi€n sét gidu hitu co) rat giau selen.
Ngo ddc selen thudng xdy ra trén dit kiém thude ving khd
han va bdn khd han ndi lugug mua thap. Pat it rita troi va
gidu hifu co ciing tich liy selen c6 thé giy ngd doc. Ngude
lai, ddt chua phdt wién trén d4 phin xuit thudng ngheo
selen vd khdng d4p dng dd nhu cdu selen clia cdy. Trong
phiu dién dat, selen tich liy nhiéu nhat & ting d4t mit va
gidm di & cdc ting sdu. Mic di vdy, ham ligng selen ciing
c6 thé ting & céc tdng dudi néu sy tich tu sét 3 cdc ting
dudi cao hdn so vdi cdc ting mit.
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10.1.2 Dang selen trong dit

- Selen nguyén 18 (Se”): Dang nay chi€m ty 1& rat nhd,
n6 12 két qué khit SeOs” hodc SeQ4” clia vi sinh vat dit.

- Selenide (Se”): La dang khong tan, chiing thlrémg
két hgp vdi pyrite xdy ra trong diéu kién phong héa dit y&u
3 ving bdn kho han. Ci selen nguyén t3 va selenide déu
hinh thanh trong diéu kién kh.

- Selenite (Se03): Xudt hién 3 dang k&t hgp vdi céc
ion oxide va ferric selenite (Fex(OH)4Se03) trong diéu kién
riva tr8i manh v3 phong héa dat chua.

- Selenate (SeSOf‘): Piy 12 cdc dang selen tan,
chiing thudng hién dién trong céc d4t kiém gidu selen.

- Selen trong cdc hdp chét hifu co (Se?): Dang nay
Do vi sinh vit phan hity cic md chét, s& ¢6 sy thay d8i dé tao
thainh céc hop chat alkyl-Se trong diéu kién ddt kiém tinh.

Sy hoa tan selen trong d4t thodt nudc 6t bi kim ché
bdi mangan selenite trong dit chua nhiéu (Elrashidi va
ddng sy, 1987). Selen nguyén 6 hodc selenide c6 thé dnh
hudng dén selen tan 3 diéu kién oxi h6a kh{ thap. Mic du
vy, trong diéu kién oxi héa trung binh va manh, ¢o ché
hip phu va phin hip phy c6 thé kiém soat him lugng selen
trong dung dich. Selen trong dung dich dat 12 ngudn selen
hitu hidu d8i vdi cdy trong, tuy nhién’trong thyc t& lugng
selen nay thudng rat thap. Trong dung dich dat, mot phan
selen ciing k&t hp véi chét hitu co.
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10.1.3 Y&u t& anh hudng dén selen trong dat
* pH dst

Ham Iugng selen hoa tan thdp khi pH dat ¥ chua it
dén trung tinh vA ting 1én khi pH dit ting trén 7. Selen hitu
hiéu trong dat twong quan thuin vdi d6 pH dat.

* Cdc oxit sit

Oxit st hdp phu selenium (Se0;>) manh hon so vdi
cidc khodng sét nhu montmorillonite, vermiculite vi
kaolinite (Ham va Gissel-Nielsen, 1973). Goethite ciing
hdp phu selen & dang selenite manh hdn so véi dang
selenate va mifc d§ hdp phy gidm khi pH d4t ting.

* Tuong tic gita cdc nguyén té trong d4t

Selen twong tdc manh véi N, P, S, Ba va cdc hgp
chat khédc. Cdc anion phosphate, silicate, citrat, molybdate,
bicarbonate, carbonate, fluoride va sulphate c6 thé canh
tranh véi selenite trong phdn @ng hip phu va lam gidm sy
¢8 dinh cda né trong dit. Sy giit lai selenite trong dat gia
ting manh bdi ion Ca’* tao két tha & dang canxi selenite
hodc bdi st ting dién tich hdp phu trén bé mit.

* Ham lugng sét

D4t ¢6 nhiéu sét thudng c6 ham lugng selen cao, dat
it sét, k&t cau thd ngheo selen. Cdc khodng sét & dang
kaolinite v montmorillonite hip phy m6t Itdng selen ddng
k€ trong diéu kién pH thip. Montmorillonite ¢6 khi ning
hap phu selen manh hon so vdi kaolinite. Sy hdp phu dang
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selenite manh hon so v8i dang selenate. Sut hip phu selen
bdi cdc khodng sét gidm dan khi pH dit ting.

* Chéit hitu c¢

Chat hitu cd c6 kha ning ¢6 dinh selen manh hdn so
véi khodng sét, dic biét 1a & dang selenite. B3i vay dit
than bin ¢6 ham lugng selen cao hon hin so véi céc loai
ddt khéc. Selen trong cédc hop chit hitu co d& dang chuyén
thanh selen hitu hiéu khi ¢6 mét lugng nhd dich tiét cda ré
cdy. Selen hién dién trong axit humic, cdc hgp chat hitu cd
dang phin hliy va trong cdc hdp chit seleno-amino axit
(Kang va dong sy, 1991).

* Khi hu thoi tiét

3 nhitng ving mua nhiéu (trén 635 mm/ndm), rifa
tr3i manh Iam ma4t selen din dén thi€u selen. Ngurge lai, sy
tich Iy selen thudng xdy ra d nhitng ving khé han va ban
kho han, ndi ¢6 lugng mita thap (dwdi S00 mm).

* Sy thoat nudc

Nhifng dat thap, thodt nudc kém thudng gidu selen
bdi vi sy rifa trdi kém va oxi héa dang selenate hda tan
thanh dang selenide khong tan. O dat lda nudc selen c6 thé
tich Iy & cdc ting dat thap bdi vi sy ria trdi selen vo co
phén gidi ur oxit sdt va hydroxit sit. Selen cling ¢6 thé tich
Ity do sy phédn hady hitu cg, tich liiy axit fulvic.

* Hoat dong cia vi sinh vit

Vi sinh vat cé vai trd quan trong trong qué trinh
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chuyén héa selen hitu hiéu cho cdy. Vi sinh vit chuyén héa
selen hdp phu manh thanh dang selen hitu hi¢u cho cay. Vi
sinh vat giip chuyén héa cdc hgp chit selen thinh selen
hifu co & dang dimethyl selenide va dimethyl diselenide.
Trong diéu kién ky khi, dimethyl selenide va hydrogen
selenide (H,Se) s& bay hdi, dic biét 1a & dat giau selen.

10.2 SELEN TRONG CAY

Ham lutong selen trong cdy bi&én dong tir rt thap
(v&t) dén muic cao 15 g/kg chit khd & chdi (Ganje, 1966).
Cic cay hai 14 midm c6 ham lugng selen cao hon so vdi ¢y
mot 14 mim. Céc cdy ¢b c¢6 ham lugng Se cao gép hai lin
cdc cay ngii cSc. Trong cdy, ham lugng Se ciing khic biét
tiry theo bd phan, mat do, tudi cdy va lugng mua.

Bén phin dam lam gidm ham lugng selen trong cdy
do sy ting sinh trudng manh cla cdy. Bon phén lin lam
thay d3i selen hitu_hiéu theo chiéu huéng c6 thé ting hodc
gidm selen. Ching han mudi disodium hydrogen phosphate
(Na,HPO,) 1am ting ham lugng selen & ciy c6 chdn ga
trong khi bén bén supe I4n lai 1am gidm ham lrgng selen
bdi vi sit c6 mit cla SO,* s& tao thanh Se0,> trong qud
trinh hip phu. Luu huynh tudng tic manh vdi selen. Bon
phan Iy huynh & dang CaSQ, ciing lam gidm ham ludng
selen trong 14 va dit. Tuy nhién lugng bén phdi rét cao va
thudng cling khong kinh €. Phin bén ¢ ham lugng luu
huynh (S) cao cting khong nén ding & nhiing dat ngheo
selen vi khi d6 lai 1am trdm trong thém finh trang thi€u
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selen. Ngugc lai c6 thé ding phdn luu huynh d€ khic phuc
tinh trang ngd djc selen § dit gidu selen. Bari ciing tuong
tic manh véi selen. Bén BaCl, s& 1am gidm selen cay hit
do ching tao thanh BaSeOQ,. & nhing dit giau selen c6 thé
diing phén bari d€ khic phuc ngo déc selen véi cay tréng.

Ngudng thiéu Se trong cdy dao dong 0,01-0,04 mg
Se/kg chit khé trong khi ngudng ngd doc tr 3-5 mg Se/kg
chit khé. Ham Igng Se thich hgp vdi cdy cd ba 14 hay cdy
rau khodng trén 50 mg Se/kg chit khd. Smith va Watkinson
(1984) cho ring ngudng ngd doc 1am gidm ning suflt cé 3
1 tr 48 mg Se/kg va 320 mg Se/kg chat kho cia chéi.
Thi€u hay thita Se trong ¢6 ddu dnh hudng dén gia siic.

10.3 SU DUNG PHAN SELEN

Bén phan selen vao d4t, phun qua 14 hay tdim vao
hat gidng tritéc khi gieo 12 phwong phdp dugc dp dung &
nhiéu nudc trén thé gidi. Phan selen thudng ddng nhit 1a
natri selenate. Cic ngudn khdc 1a natr selenite, selen
nguyén t3, bui selen (6% Se) va selenium prill (1% Se).

Khi bén vao dit hiéu lyc clia dang selenate cao hon
so vGi dang selenite. Tro d6t va supe lin ciing chifa mot
lugng nhé selen ¢6 thé ding bén cho cﬁy Liéu lugng bén
tly theo dang phan selen. Theo mdt s& téc gia nudc ngoai,
d6i v4i ddng ¢b chian nudi cin bén 70gam natri selenite/ha
hay 8,5-17 gam natri selenate/ha hoic 17 gam Se & dang
selenium prill/ha. BSi véi dat sét, lwgng selen cin bén cao
hon so véi dit cdt va khodng 20 gam natri selenate/ha.
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Dang phén selen chim tan nhu bui selen hay selen trong
tan du thyc v4t cin phdi bén véi ltgng cao hon va thdi gian
phét huy hiéu lyc ciing kéo dai hon.

Phun qua 14 13 bién phdp gidm dudc sy that thodt
- selen do sy ¢d dinh selen trong dat hay rifa trdi gitp ciy
trdng hap thu selen t6t hon. P&i véi nhiing ciy c6 nhu cdu
selen cao cin stf dung vdi ludng 10-20 gam selen & dang
natri selenate/ha. Poi véi nhifng cdy c6 nhu cdu selen thdp,
lugng st dung thich hgp 3-10 gam Se/ha.

T4m vio hat gidng ciing 13 cdch bon phin selen
thong dung. X 1y bing cach trén 50-200 gam natri
selenate/ha trong dung dich ngdm ciing vdi hat gidng trudc
khi gieo d4 1am ting ning sudt cdy trdng so v4i dbi ching
khong xit 1y (Gupta va dong sy, 1983).
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Chuong N
NIKEN

Niken (Ni) 12 mot nguyén t8 kim loai duge phat
hién 12 nguyén (5 thist y&u vdi dong vit nim 1974 va véi
cdy tréng nam 1983, Trong tu nhién niken tdn tai & hoa tri
+2 va +3 trong cdc hop chédt oxit nhung héa tri +2 phé bién
hon. Niken rat cin thi€t cho cdy tdng va dong vat, tuy
nhién néu néng d6 qué cao s& gay ngd doc. Theo Cash va
Leone (1987) néng d6 Ni trong khong khi > 20-200 ng/m’
da anh hudng xdu dén cdy tréng va sifc khod con ngudi.

11.1 NIKEN TRONG DAT

Ham lugng niken téng sG trong d4t tir v€t dén 5000
ppm, song thudng < 100 ppm. Cdc loai d4t phdt wién trén
d4 dunite, peridotite hay serpentinite thudng gidu niken.
Trong phiu dién dat, niken tich liiy nhi€u & tAng dit mat
ndi ¢6 ham ludng hifu cd cao. Mic dit vdy d6i véi ddt ngdp
aude va dit nhiét ddi 8 céc ting dit dudi sdu ham lugng
niken 6 thé cao hon néu lugng sét tich 1y nhi€u han.
Niken bi h&p phu manh bdi cdc sesquioxide nén niken cling
tich & nhidu & cdc ting cé ham lugng sesquioxide cao.

Trong d4t, niken tdn tai & cdc dang hdp chat véi
ferrite, oxit, hydroxit, sunfit... Trong dét niken tdn tai nhiéu
nhét & dang niken ferrite (NiFe;O4). Dang niken oxit va
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hydroxit chi€m uu th€ trong &t kidm khi pH > 9. § ddt
chua (pH < 5) dang niken sunfat chi€m wu th€. Mot s6
niken két hop véi khodng sét, chat hitu cd, canxi carbonat
va cdc sesquioxide.

Ham lugng niken hoa tan trong dung dich dat
thudng rét thip trit nhimg dat phat tién trén da peridotite
hay serpentinite. D4t phdt rién trén d4 peridotite hay
serpentinite c¢6 ham lugng niken tf 0,13-3,25 mgh
(Anderson va déng sy, 1973). lon Ni* c6 thé chuyén héa
sang dang phifc chat (Ni(H;0)62). O dat ¢6 pH < 7, Ni%*,
NiSO.® va NiHPO, 1a cdc dang niken hoat dgng quan trong.
& dat kiém (pH > 8), dang Ni** va NiOH' chi&ém wu thé.
C4c mudi cia niken v6i brom, clo, i6t va phidc niken v6l
nitro 12 dang niken th yéu trong dst. Trong dung dich dat,
mdt s& niken ciing k&t hgp véi chit hitu co dé tao thanh
phic Ni—Hitu cd.

Thong thudng dat c6 ham lugng sét, CaCO;, dung
tich hdp thu (CEC) cao s& tich ldy nhiéu niken (Estan va
ddng sy 1987). Phic titan—hitu cd va cdc phitc hifu ¢d tan
dude trong dt c6 thé lam tang niken hifu hiéu trong dat.
Bén chit thii cong nghiép c6 ham lugng niken cao c6 thé
lam du thita niken trong dat gdy ngd ddc. Cac sesquioxide,
dic biét 1a oxit mangan va dang phidc niken bén lam ting
sy tich 1y trong dat. Diéu kién pH thap, ing nudc va thodt
nutde kém lam ting niken trong dung dich d&t va tang luong
niken cay hit. C6 nhiéu phuong phép phén tich niken trong

Y

d4t. Thong thudng 10 ppm Ni theo phudng phép chiét bing
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amdn axetat 13 ngudng ngd dfc niken trong d4t. N&€u ham
ltgng niken trong ddt trén nguGng nay s& duf thira, ¢y trdng
trén 44t nay s& bi ngd ddc.

- Phudng phdp céa Horst va dong sy (1988) dung mudi
kiém can xi clorua va CuSO4 ndng 46 0,2 N.

_ Phuong phap Brown va déng sy (1989) diing NH4OAC IN
(pH 7,0), 2,5% axit axetic, HCl lodng, DTPA.

- Phudng phép Elkhatib (1984) ding Ca DTPA-B,O;0,025M.

1.2 NIKEN TRONG CAY

Trong cdy niken tham gia vao thanh phin men phin
gidi urea. Nghién cifu cla Brown va déng sy (1987) cho
thdy tich lily urea trong ddu 14 cdc cly ngi cOc ting tir 15%
d4&n trén 20% trong truding hop thidu niken. Niken cling 1a
nguyén 16 cn thiét cho qué trinh ¢& dinh dam & cdc cdy ho
dau, cin thi€t cho sinh trudng phét trién t6i wu cda cay dai
mach va yén mach. Niken cin thi€t cho phdt trién chiéu
cao va ting stic ndy mam cla cdc cdy ngll c6c, 12 nguyén t6
¢4t cn thiét gitip ting cudng kha ning chdng chiu sdu bénh
cua cdy.

Ham lugng niken trong hdu hét céc cdy trdng déu <
1 ppm tinh theo chit khd. Tuy nhién nhifng cay trong trén
d4t serpentine c6 the tich 1ty t6i 100-200 ppm. Trong cdy
niken tich 13y nhidu nhat & & sau t6i than, canh va thip
nhat 12 & 14. HAu hét niken cdy hit duge tich lity & ré ciy
trbng. Tuy nhién véi cdy cd hat va qud, mot lugng khé 16n
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niken ciing tich lily trong qua va hat.

Niken ¢6 kh4 ning tao phifc véi cdc nguyén & kim
loai va dinh dudng da va trung lugng nhu 14n, kali, magie,
va canxi. Tinh trang ngd doc niken 1dm gidm ham lwgng
k&m, sit, ddng, mangan va molypden trong ciy. Su du thita
niken 1am ting ham lugng lan nhung ddng thai lai lam
gidm ham lugng kali trong cdy. Trong cdy, niken tudng
quan nghich v8i cdc cation vi lugng Nghién citu ciia
Cataldo va d6ng sy (1978) trén cdy ddu nanh cho thay cdc
ion Zn%*, Fe?*, va Cu® ngin can sy hit Ni cia cay trdng.

Niken la méot chat cdn thi€t cho qud trinh trao ddi
chit do vy thi€u Ni dnh hudng t6i sinh trudng phat trién
cda ciy. P3i véi dju nanh, thi€u Ni 1am diu 14 chét kho,
ciy kém phit trién. & khoai tay, thi€u Ni lim 14 non bac
trdng, m6 non bi chét. Tinh trang ngd ddc Ni thudng xay ra
trong giai doan cdy con. Thita Ni gdy ifc ch& sinh trudng
cla ciy, dic biét 1a.bd ré. Triéu chitng ngd doéc Ni trén 14
cling tuwong ty nhu ngd ddc Fe va Mn. o) ciy mét 14 mam,
ngd doc Ni xudt hién vét vang nhat hay tring chay doc theo
ban 14. Mt s6 tnrdng hop khi ngd doc Ni xuat hién vét hoai
tf rdi rdc trén 14. Viéc chdn dodn ngd ddc niken d6i véi ciy
trong thong qua triéu ching thudng khéng dudc chinh dc
vl rdt dé 14n véi triéu ching ngd ddc sdt. Cdch t6t nhat 12
phén tich la dé€ chdn dodn ngd doc niken. Theo Vanselow
(1966), d6i véi dat phdt trién trén d4 serpentine, ham lugng
khodng 50 ppm Ni tinh theo chit kh6 1a ngudng ngd doc
nilken. Theo Anderson va déng su (1973), ngd ddc niken
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v6i yén mach khi ham Itgng Ni trong cdy > 88 ppm. Theo
Kalid va Tinsley (1980), ngd dc niken & hia mach den lién
quan dén ty 1¢ Ni/Fe trong cdy. Ngudng khing hodng doc
- niken d8i v6i mét s8 cay trdng thé hién & bing 11.1. Ngs
ddc Ni c6 thé khic phuc duge bing cdch bén véi. Bén véi
lam gidm Ni trong d4t.

Bdng 11.1: Ngudng ngo ddc niken g mdt s& cay tréng

Cay trong B phan cia cly Ngudng ngj
dgc (ppm)
Ngé (bdp) L4 32-79
Ca chua Thén 14 3 38 ngay 10- 30
Xildch L4 & thi ky rudng thah 30— 40
Raubina L4 d6 tuin tudi 10~ 30
Lia mi 14 3 thdi ky tru'ang thanh 16 — 46

Ngudn : Macnicol va Beckett, 1985.

11.3 HIEU LYC CUA PHAN NIKEN Vi CAY TRONG

Két quéd nghién ctu cda Dobroljubskij va ddng sy
(1957) d6i véi cly nho cho thdy bén niken sunfat (NiSOy)
vdo dit véi lugng 0,05 gam/ciy trtde khi ra hoa di 1im
tdng 44 I6n cia qud va ting ning suft 23% so véi doi
chitng. Thi nghiém phun NiSO4 qua 14 véi lugng 0,005
gam/cdy va 0,00005 gam/cay vio thdsi ky trudc ra hoa, ra
hoa r$ va khi qui bing hat du di lam tdng d6 Idn cia qui,
ting ning suat, ting ham lugng duGng va gidm d0 chua cia
qud so véi ddi chiing khdng bén niken,
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PHU LUC: TOM TAT Qui TRINH BON PHAN VI LUONG
CHO MOT 50 CAY TRONG

1 KEM

Ciy tréng Phuong phép

Lia Bén 6t rdi déu vao dat 25-50 kg kém
sunfat/ha trrde khi gieo trong hodc hd ré
bing cdch nhiing r& vao dung dich kém oxit
huyén phi ndng d6 1-4% trong 1 gid trudc
khi trng. Phun qua 14 dung dich kém sunfat
nong d3 0,5% & thai ky 30, 45 va 60 ngay sau
cdy. O nhiing ving dst thi€u kém, viéc bén
vao dit c6 thé lap lai sau mi chu ky 2 nim.

Ngb (bfp) Bon 16t rai ddu vao dat 20-25 kg kém
sunfat/ha cho ngd c¢6 wdi va 10 kg kém
sunfat/ha cho ngd khéng tudi trude khi tréng.
G d4t kiém, bén theo hang 15-30 kg k&m
sunfat/ha hodc 5-10 kg Zn-EDTA/ha. N&u
phun qua 14 sit dung kém sunfat ndng dd
0,5% 3 30, 40 va 50 ngay sau gieo.

Khoaitdy Boén 16t rdi déu vao dat 5-100 kg kém
sunfatha trudc khi trong hodc nhidng cf
gidng trong dung dich k&m oxit huyén phd
ndng dé 2% hay ngam ci giéng trong dung
dich k&€m sunfat ndng d6 0,05% trong 3 gid.
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Sidn

Bon 16t rdi déu vao dit 12,5 kg kém

(khoai mi) sunfatha tnrdc khi tréng.

Lac(ddu  Bén I6t rdi déu vio dat 25 kg k&m sunfat/ha

phdng) trude khi gieo.

Déunanh Bén I6t rdi déu vao ddt 25-50 kg kém
sunfat/ha hodc bén 16t theo hang 10-20 kg
kém sunfat/ha trudc khi gieo.

Bong, Bén 16t rdi déu vao dit 25-37,5 kg kém

viing sunfat/ha trude khi gieo.

Mia B6n 16t rdi déu vao dat 25 kg k&m sunfat/ha
trude khi tréng hodc phun qua 14 2-3 I4n
dung dich k&m sunfat ndng d6 0,5%.

Ca phé Phun qua 14 2-3 Iin/nim dung dich kém
sunfat ndng d6 0,25-0,5% vio théng 5 va
thing 10.

Coca Phun qua 14 3 l4n/nim dung dich k&m sunfat
nong d6 0,3-0,5%.

Dita Phun qua 14 dung dich k&m sunfat ndng d6

(kh6ém) 0,5% dinh ky15 ngay/lan.

Che Phun qua 14 2 in/n3m dung dich k&m sunfat
nong 46 0,5% vao thdi ky sau don.

Cdibdp, Boén I6t rai ddu vao dit 20-25 kg kém

sulg,cd  sunfatha tuwde khi gieo tréng hoic bén theo

chua, 6t hang 10 kg phitc Zn-EDTA/ha.

Hanh, t6i  Phun qua 14 2 1an dung dich k&m sunfat ndng

d% 0,25%, cdch nhau 15 ngay, 14n phun diu
vio 45-50 ngay sau trdng.
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Xodi

Bén 16t rai déu vao dit 20 kg k&m sunfat/ha
tudc khi réng. Phun qua 14 dung dich k&m
sunfat néng dé 1% vao 30 ngay truc khi ra hoa,

Nhin, vai

Phun qua 14 dung dich k&m sunfat ndng 46
0,5-0,8% trudc khi cdy ra hoa.

Cay b

Bén 16t rdi déu vio dit 200 gam kém
sunfat/cdy cho cdy 5-6 nim tudi hodc phun
qua 14 2 l4n dung dich k&m sunfat ndng 5
0,3-0,5% khi cdy ndy 15c (chdi mdi) va phun
2-3 l4n dung dich k&m sunfat ndng d6 0,5%
trivde khi ra hoa.

Oi

Bén 16t rdi déu vao dat 100-300 gam kém
sunfat/ciy/nam hodc phun qua 14 tir 2-3 ldn
dung dich k&m sunfat néng 46 0,5-0,7%
trirde khi ra hoa.

Phun qua 14 dung dich kém sunfat ndéng do
0,3% khi hoa da n3 hoan toan.

Min

Phun qua ld dung dich kém sunfat ndéng d6
0,5% khi hoa ciy ndy 16c (chdi mdi).

2 SAT

Ciy trong

Phudng phdp

Luaa

Bon phin hitu cd va giit ngdp nuéc mit rudng &
thdi ky cdy con. Phun qua 14 2-3 14n dung dich
kém sunfat ndng d6 1-2% dinh k¥ 1 win/lin.

Lac (diu
phong)

Bén 16t vao dat 10 kg phtc Fe-EDDHA/ha
trude khi gieo hat.
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D3u nanh, Phun qua 14 3 13n dung dich st sunfat ndng

diu khdc

dd 2%, dinh ky 15 ngay/ian.

Mia Phun qua 14 riéng dung dich sft sunfat ndng
36 2% hodc két hgp ci vdi urea ndng 46 1-
2% & 90, 110 va 130 ngay sau trdng hoic dén.

Difa Phun qua 14 dung dich st sunfat ndng d6 0,5—

(kh6m) 1%, dinh k¥ 15 ngay/ln.

Cécloai  Phun qua 14 dung dich phic st (Fe-EDDHA)

rau ndng d4 0,05%, dinh ky 15 ngay/lin.

Chanh Bon vao dit 12-24 gam phic sit (Fe-
EDDHA)/cdy hodc phun qua 14 dung dich sit
sunfat nong d6 0,5%, dinh ky 10 ngay/lan.

3 DONG
Cay tréng Phuong phép

Ngé (bdp) Bén 16t rii vao dat 24 kg déng sunfat/ha

hofic bén theo hang 8-12 kg ddng sunfat/ha
trude khi gieo hat.

Khoai tay

Bén 16t rdi vao ddt 16-20 kg ddng sunfat/ha
hodc bdn theo hang 12 kg ddng sunfatha
trudc khi trong.

Sin, lac

Bén 16t rdi vao d4t 10 kg ddng sunfatha
truSe khi gieo hoac trdng.

Piu nanh

Bén 16t vao dit theo hang 12-24 kg déng
sunfat/ha trude khi gieo.

203



Mia

Bén 16t rdi vao dit 28 kg ddng sunfat/ha
trude khi tréng._

Ca phé

Phun gua 14 dung dich ddng oxit ndng d6 1,5%.

Co diu

Bén vao dit 2,5 kg dong sunfat/ciy hoic
phun qua 14 dung dich déng sunfat néng 46
0,08% dinh k¥ 1 thang/lan.

Suld, ca rét

Bén 16t rdi vao dat 16-20 kg ddng sunfat/ha
hodc bdn theo hiang 12 kg dbng sunfat/ha
trude khi gieo hat.

Hanh, téi

Ngim cii gidng trong trong dung dich déng
sunfat néng d6 0,04% trudc khi trdng.

Cam,
chanh

Phun qua 14 2 ldn dung dich déng sunfat
ndng dd 0,4-0,5% & thdi ky ciy ra chdi méi.

4 MANGAN

CAay trong

Phuong phap

Lda

Phun qua 14 tir 2-3 14n dung dich mangan
sunfat nong d6 1% & thdi ky cay ting trudng
manh.

Bén 16t theo hang 20 kg mangan sunfat/ha
hodc phun qua 14 dung dich mangan sunfat
ndng d6 0,7% & 30 va 60 ngay sau khi gieo.

Lac

Bon 16t 160 kg mangan sunfat/ha truéc khi
gieo hodc phun qua 1& dung dich mangan
sunfat ndng d6 0,5% & giai doan cdy con va
khi céy ra hoa, dim tia.
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Piunanh Bon rai 75-150 kg mangan sunfattha hay
bén theo hang 20 kg mangan sunfat/ha truée
khi gieo hodc phun qua 14 2-3 14n dung dich
mangan sunfat ndng dé 0,3% hay phic
mangan Mn-EDTA néng d6 0,1% & thdi ky
b4t diu nd hoa va diu qua.

Mia Phun qua 14 3 1an dung dich mangan sunfat
ndéng d6 0,5% vao thdi ky 90, 110 va 130
ngly sau trong hodic dén.

Bong Bon rdi canh hang 7,5 kg mangan sunfat/ha.

Hanh,tdi Bén viao dat theo hing 40 kg mangan
sunfat/ha hodc phun qua 14 dung dich
mangan sunfat ndng d6 0,3% dinh k¥ 15
ngéyﬂﬁn vao thdi k¥ 45-50 ngly.

Cii cdi Bén vao dat theo hing 80 kg mangan sunfat/ha.

dudng

5 BO
Ciy tréng Phudng phip
_Ngb, sdn  B6n 16t 10 kg borax/ha trtde khi gieo, trong.

Khoai tdy Phun qua 14 dung dich borax néng dd 0,2%
vi0 4, 6 va 9 tuin sau khi trong.

Khoai lang Phun qua 14 dung dich boric axit nong dd
0,2% & thdi ky 22 va 45 ngay sau trdng.

Sdn (mi)  Boén 16t 10 kg borax/ha trutde khi trdng.
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Lac

Boén 16t 5 kg borax/ha trudc khi gieo, phun
qua 14 dung dich boric axit ndng d6 1% &
thdi k¥ ra hoa va dam tia.

Bén rdi vao dit 10 kg borax/ha hodc bén
theo hang 3 kg solubor/ha trude khi gieo.

Boén rdi vio dit 8—10 kg borax/ha hodc bén
theo hiang 4 kg borax/ha trudc khi trng hay
phun qua 14 dung dich boric axit ndng dd
0,3% dinh ky 15 ngay/lin t¥ 15 ngdy sau
trong dén khi cudn.

Cay ¢6 mul

Phun 3 lan/nim dung dich boric axit néng 46 0,1%.

Nho

Bén 7 kg borax/ha va phun dung dich boric
axit ndong do 0,2% khi hoa nd hoan toan.

Xodai Phun dung dich borax ndng d% 0,3-0,8% vao
thdi di€m 1 thdng trude khi nd hoa.

Oi Phun dung dich boric axit néng d6 0,4% &
thdi diém ra hoa.

Dita Bén vio dat véi lugng 25 gam borax/ciy.

T4o Bé6n 10 gam borax/ciy hodc phun dung dich
boric axit ndng d3 0,2% vao mda xuin.

6 MOLYPDEN
Cay tréng Phuong phip
Ngd (bdp) Trén v6i hat giéng 1,25 gam natri

molypdat/kg hat. Phun qua 14 dung dich natri
molypdat néng d6 0,1% & thai diém 60 ngay
sau khi trong.
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Sdn (khoai Bon 16t | kg amdn molypdat/ha tryge khi tréng.
mi)

ddu khdc  ndng dg 0,1% khi ciy cao khodng 10 ¢y,

Mia Bén 16t 560 g natri molypdat/ha trirge tréng.
Céi bdp, su Bén It 2-2,5 kg natri molypdat/ha tride khj
1o (cdi gieo. Phun qua 14 dung dich natrj mblypdat
bbng) ndng d6 0,5% vao 15 ngay sau trdng.

Ci cdi Bén I6t 2-2.5 kg natri molypdat/ha trude

dudng khi gieo, trong.
Dongcd  Bén io 70-120 gam natrj molypdattha.

7 CLo
Cay tréng Phueng phip
Dira Bén 2 kg mnawi  cloma hay kalj
clorua/cay/nim.
Co diu Bén 1,5 kg magisa clorua/ciy/nam.

Cay khic_ Bén vao dat 40-50 kg kali clorua/ha,

8 COBAN
Cay tréng Phuong phip
Lac(ddu  Tron 0,5 gam coban nitrat vg; | kg hat gicng
phéng) va phun qua 14 dung dich coban nitras ndng

d6 0,05% vao giai doan sinh trudng ban diy.
_Cay ho ddu Bén vao dat 2-3,6 kg coban sunfat/ha,
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Ci cai Ngim hat gidng trong dung dich coban
dudng sunfat nong 46 0,1% trong 3 gid. Phun dung
dich coban sunfat ndng d6 0,05%.

Pong ¢cd  Bén vao dat 2-3,6 kg coban sunfat/ha.

9 SELEN
Ciy tréong Phuong phdp
D6ng__c6 B6n vao dit 8,5-17 gam natri selenate/ha.
Péngcd  Trdén 50 gam natri selenate/hat gidng/ha.
ding cdt  Phun dung dich natri selenate v8i lugng 10—
d€chin 20 gam/ha vio giai doan cdy con.
nudi

Ngudn : Srivastava v Gupta, 1996.

208



TAI LIEU THAM KHAOQ

Tran Thi Ang (1995), “Nghién ctu vi thy nghiém
hi€u qud s dung phan vi luong da thanh phén d6i véi
mdt s8 cdy trong trén mot s6 loai dit”. Veu 15 dinh
dudng han ché ndng sudt va chidh luge quan Iy dinh
dudng cdy trong. Vién ThS nhudng Noéng héa, dé tai
KN-01-10. NXB Néng nghiép, trang 237-252.

Lé Thai Bat (1991) “Céc nguyén t& vi lugng dé tiéy
trong mot s8 loai d4t Tay Bic” Nong nghiép Cong
nghiép Thyc phdm (9) trang 421-423.

Keo Vivon Ut Tha Chdc, Trin Thé Tuc, Trdn Ding
K& (1994) “Bugc ddu tim hiéu 4nh hitdng cda Zn, B,
Mo dén sinh trudng, ning suit va phdm chit cam
Sunkist tréng trén dat dé bazan Phd Quy-Nghé An”
Nong nghiép Cong nghiép thyc phdm (1) trang 23--25.
Dudng Van Bdm (1993) “Anh hudng cda didu kién
dat trong dén hidu qui ciia bo d8i véi ning suit lac”
Néng nghigp Cong nghiép thuc phdm (10) trang 387-
388).

Lé Xuin Dinh, Nguyén Ngoc Thanh, L& Thi Anh
Tuy&t (1986) “Hiéu Iyc clia mot s§ nguyén 8 vi lugng
d6i vdi gidng bong TH-I” Khoa hoc va k¥ thudt Nong
nghiép (9) trang 403-404.

Lé Bic (1998) “Cdic Ham lugng ddng, mangan,
molypden trong mét s& loai dat chinh phia Bdc Viét
Nam” Khoa hoc ddt (10) trang 421-4230.

209



10.

il.

12,

13.

210

Pham Quang Ha (2003) “Ham higng k&m trong mot
s loai dt & Viét Nam va cinh bdo & nhiém” Khoa
hoc Dadt (17) trang 71-77.

Fridland, V.M. (1973). B4t va vé phong héa nhiét dsi
Am. '

Vit Manh Hai, Vi Hitu Yém, Chu Vin Chudng, Tran
Trong Tdi, Bhi-Quang Ping (1996) “K&t qua nghién
citu ch€ d6 bén phan N, P, K (da lugng) va bo (vi
lugng) cho dita cayen™ Nong nghiép Céng nghiép thuc
phdm (6) trang 222-224.

Péng Vin Hong (1993) “Anh hudng cda vige xi Iy
hat bing nguyén (6 vi lugng B, Cu, Zn d&n ning suit
lac va bip cdi” Nong nghiép cong nghiép thuc phém
(10) trang 383-385.

Bing Vin Hong (1993) “Anh hudng ciia H;BO; va
CuSO4 trong dung dich phun dén ning sust va chit
lugng cd r6t” Néng nghiép cong nghiép thuc phdm
(10) trang 385-387.

Nguyén Phi Hiing, Céng Dodn Sat, L& Huy B4 (2001)
“Nghién cifu Wng dung dudng cong hip thu dé xdc
dinh nhu ciu bén phén cho lia trdng trén dat x4m va
dat phén hoat dong ving Pdng Thidm Mudi” Noéng
nghiép va Phdt trién Nong thon (2) trang 63-64.

Lé Thj Khanh, V& Hing (1997) “Anh hudng ciia thai
k¥ phun vi lvgng kém dén sinh tdng, phét trién va
ning sudt Ot tai Thita Thién-Hu&” Néng nghiép Cong
nghiép Thuc phdm (1) trang 38-39.



14.

15.

16.

17.

18.

19.

20.

Lé Thi Khadnh (1998) “Buéc diu nghién cfu dnh
hudng cla GA;, Bo, Zn dén ty 1¢ dau qua va phim
chat 6t Thira Thién—Hu&” Nong nghiép Céng nghigp
Thuc phdm (2) trang 78-80.

Lé Hoang Kiét, 2001. Nghién cifu cic yéu t& han ché
nidng sudt trén @it dd va d4t x4m Bong Nam B6. Lugn
dn tién si Nong nghiép. Vién Khoa hoc K§ thuit Nong
nghiép Mién Nam.

Nguyén Tin L&, Trin Ding k&, Thii Duy Ninh
(1992) “Anh hudng cda molypden va bo dén ning
suit va phim chat hat lac & Quang Nam-Pa Ning”
Nong nghiép va Cong nghiép thuc phdm (6) trang
219-221).

Nguyén Pinh Manh (1988) “Hiéu luc clta Mo, B va
Mixture M1 cho lac trdng trén dat c4t” Khoa hoc va
Ky thudt Nong nghiép (6) trang 257-260.

Nguyén Binh Manh, Ping vin Hong (1988) “Hiéu
lyc clia B va Mixture M1 d&i véi ca rét” Khog hoc va
Ky thudt Nong nghiép (8) trang 356-357.

V0 Vin Nhin, Nguyén Pinh Manh (1990) “Aah
hudng cia néng d6 kém va sy phéi hdp kém-bo dén
ning suit lac trén d4t bac mau HTX Nguyén Khé-
Bo6ng Anh-Ha Noi” Nong nghiép va Céng nghiép thuc
phdm (7) trang 424—426.

Nguyén Ngoc Néng (2003) “Ham lwgng cdc nguyén
t6 vi lugng va kim loai nang trong mot s§ loai dat
chinh & viing nii Péng Bic Viét Nam” Nong nghiép
va Phdt trién Néng thén (1) trang 58—60.

211



21.

22.

23.

24.

25.

26.

27.

28.

212

Thdi Phién, Nguyén T& Siém va Trin Pudc Toan
(1998). “Sit dung, quan ly d4t déc dé phat trién nong
nghiép 1au bén”. Canh tdc bén viing trén dat doc Vigt
Nam. NXB. Nong nghiép.

Mai Vin Quyén (2004), “Higu lyc mot s phan bén
gbc va bén 14 ¢6 trong danh muc phin bén Viét
Nam”.

Nguyén Vin Stc (1996) “Anh hudng ciia Molypden
dén hoat tinh ¢ dinh N clia vi khudn n6t sin va ning
sudt lac tréng trén dit bac mau (Ha Bic) rong diéu
kién bit I1gi vé d6 £m d4t” Néng nghiép Céng nghiép
thic phdm (10) trang 414-415.

Pham Binh Thdi, “Hiéu lvc clia phin vi lugng déi véi
cdc cdy trong trén cdc loai dit va ch€ dd thdm canh
khdc nhau”, trang 47-55.

Duwdng Viét Thanh (2001) “Hiéu luc cia bdn kém cho
bdng lai VN 20 tai Diak Lik” Néng nghiép va Phdt
trién Nong thén (7) trang 450-456.

Duong Viét Thanh (2001) “Hiéu lwc cda phun kém
cho bdng lai VN 20 tai Diak Lik” Nong nghiép va
Phdt trién Néng thén (12) trang 866-871.

Kim Thoa (2004) “Bdnh mi ki€u mdi lam ting kha

- nang thu tinh” Bdo Néng thén ngay nay s6 195 ra

ngay 29.9.2004 trang 8.

Lé Thi Thily, Pham Quang Ha (2004) “Pénh gi4 ham
lugng déng, kém trong mot s& loai dat phd sa song
Hong va séng Thédi Binh” Khoa hoc ddt (20) trang
30-35.



PHAN BON VI LUQGNG va SIEU VI LUQGNG
aHod

Chiu trdch nhiém xudt bén:

NGUYEN CAO DOANH
Bidn thdo : Nguyén Phung Thoai
Stta bai : Pang Ngoc Phan

Trinh bay - Bia: Lé Anh Vi

NHA XUAT BAN NONG NGHIEP
167/6 - Phuong Mai - Péng Pa - Ha Ngi
BT: (04) 8523887 - 5760656 - 8521940
Fax: (04) 5760748. E-mail: nxbnn@hn.vnn.on

CHI NHANH NHA XUAT BAN NONG NGHIEP
58 Nguyén Binh Khiém Q.1, TP. H3 Chi Minh
BT: (08) 8297157 - 8299521
Fax: (08) 9101036




In 1.130 bén, kh& 13 x 19 cm tgi Céng ty in Bao bi va Xudt nhap khdu.
Gidy chép nhan ding ky k& hoach xuft ban s6 145 /| XB-QLXEB do Cuc
Xudt ban cfp ngay 03/02/2005. In xong va ndp luu chidu qut 1/2005.



é-

Har md"

Chuyén san xudt phan NPK; NPK+TE
phén chuyén dung va bén 1a cé vi lugng

13 B 16+TE o

-~ -~ <
CONG TY PHAN BON BiNH DIEN
.| Diachi: C12/21 Tén Kién, Binh Chanh, TP Hé Chi Minh
63-631.8 1317145 _'05 BT: (08) 7560110 - 7560449 Fax: (08) 7560799
NN - 05 Website: www.binhdien.com Email: phanbon@binhdien.com

Gia: 42.000d



	PHAN BON VI LUONG VA SIEU VI LUONG
	Muc luc
	Quy trinh bon phan vi luong cho cay trong

