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(57) Sang ché dé cap dén hop chét c6 cong thirc (I) dé khir nitrat hoa va ché phdm chua
hop chat cé cong thic (D va hdn hop dung trong nong nghi¢p chira it nhat mot hop chat co
cong thic (I) va it nhit mot phan bon. Ngoai ra, sang ché dé cap dén phuong phap khir
nitrat hoa bao gom budce xu ly thuce vat dang sinh truong trén d4t hodc nguyén liéu thay thé
dat va/hodc dia diém hodc dat hodc nguyén liu thay thé dat noi ma thyc vat dang sinh
truong hodc dugc du dinh sinh truong bang hop chit ¢6 cong thirc (I) hodc ché pham chura
hop chét c6 cong thire (I). Sang ché ciing dé cip dén phuong phap xir Iy phan bon bao gdm
bude sir dung hop chit nay.
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Linh vie k§ thuit dwoc dé cap

Sang ché dé cap dén chét e ché nitrat héa m&i ¢6 cong thtc I. Ngoai ra, sang
ché dé cap dén viée sir dung hop chit c6 cong thirc I 1am chét e ché nitrat hoa, ching
han dé khtr nitrat héa, cling nhu 13 cdc hdn hop va ché pham héa ndng chira chit tc
ché nitrat héa. Sang ché con bao gdm phwong phap khir nitrat hoa, phuong phap nay
bao gdm bude xtt 1y thuc vat, dit vi/hodc dia diém noi ma thuc vat dang sinh truong
hodc dugc du dinh sinh truéng bang chét e ché nitrat héa di néu va phuong phap xir

ly phan bon hoic ché phim bing cach st dung chét trc ché nitrat héa nay.
Tinh trang k§ thuit cia sing ché

Nito 14 nguyén t5 thiét yéu cho su sinh truéng va sinh san cua thuc vat. Khoang
25% nito c6 sin trong d4t (& dang amoni va nitrat) co ngudn gde tlr qué trinh phan hiy
(khoang héa) cac hop chit nito hitu co nhw dit man, thuc vat va chét thai dong vat va
phan bén hitu co. Khoing 5% bt ngudn tir mua. Tuy nhién, tinh trén toan ciu, phin
16n nhét (70%) dwoc cung cép cho thuc vat boi phén boén nito vo co. Phan bén nito
duoc sir dung chi yéu chira cac hop chit hosc dan xuit cua chung, nghia 1a gan 90%
phan bén nito duge sir dung trén toan thé gidi 1a & dang NH4* (Subbarao et al., 2012,
Advances in Agronomy, 114, 249-302). Khong ké nhiing Iy do khac, diéu nay thuc té
1a do su dong hoéa NHs* mang lai hiéu qua 16n hon nhidu so véi su ddng héa cac

ngudn nito khac nhu NOs-.

Ngoai ra, vi 1a cation, NH4* duoc gift theo cach tinh dién boi bé mit dat sét tich
dién 4m va ccas nhom chiic ctia céc chét hitu co c6 trong dit. Viée gén két nay 1a du
manh d& han ché su hao hut NHs* do su rtra troi béi nude ngam. Nguoc lai, NOy,
duoc tich dién 4m, khong gin két véi dt va c6 kha ning bi rira trdi khoi ving ré thue
vat. Ngoai ra, nitrat ¢ thé bi hao hut do su khir nitrat ma né 1a qua trinh chuyén héa
cua nitrat va nitrit (NO2") thanh cdc dang khi chira nito nhu nito oxit (N20O) va nito
phéan tir (N2).

Tuy nhién, cac hop chat amoni (NHs*) dwoc chuyén héa boi céc vi sinh vat ¢o
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trong dét thanh nitrat (NO3") trong thdi gian tvong dbi ngén theo quy trinh duge biét
dén nhu 12 nitrat héa. Sy nitrat héa dwoc thuc hién chi yéu béi hai nhém vi khuin héa
dudng v6 co, vi khudn oxy hoéa amoni (AOB) thudc gidéng Nitrosomonas va
Nitrobacter, ma 12 thanh phan thudng gip ciia quén thé vi khuan c6 trong dat. Enzym
chiu trach nhiém chinh cho qué trinh nitrat hoa la amonia monooxygenaza (AMO),
enzym ndy ciing dugc tim thiy trong nguyén bao oxy héa amoniac (Subbarao et al.,

2012, Advances in Agronomy, 114, 249-302).

Qua4 trinh nitrat héa thuong din dén su ro ri nito va sy 6 nhidm mai trudong. Két
qua cta nhitng tdn hao khac nhau, khoang 50% phan bén nito duge st dung 12 bi hao
hut mdi nim sau khi bd sung phin bén (xem Nelson and Huber; Nitrification
inhibitors for corn production (2001), National Corn Handbook, Iowa State

University).

Dé dbi phé véi tinh trang nay, viée sit dung chit Gc ché nitrat hoa, hiu hét 1a
cling v6i phan bén, dd dugc goi y. Chét tic ché nitrat héa thich hop bao gdm chét trc
ché nitrat héa sinh hoc (biological chét tic ché nitrat hoas - BNIs) nhu axit linoleic,
axit alpha-linolenic, metyl p-coumarat, metyl ferulat, MHPP, Karanjin, brachialacton
hodc p-benzoquinon sorgoleon (Subbarao et al., 2012, Advances in Agronomy, 114,
249-302). Céc chét tic ché nitrat hoa thich hop khac 14 cac chat e ché hoa hoc tdng
hop nhu Nitrapyrin, dixyandiamit (DCD), 3,4-dimetyl pyrazol phosphat (DMPP), 4-
amino-1,2,4-triazol hydroclorua (ATC), 1-amido-2-thioure (ASU), 2-amino-4-clo-6-
metylpyrimidin (AM), 5-etoxy-3-triclometyl-1,2,4-thiodiazol (terrazol), hodc 2-
sulfanilamidothiazol (ST) (Slangen and Kerkhoff, 1984, Fertilizer research, 5(1), 1-
76).

Ngoai ra, chit ic ché nitrat héa trén co s& pyrazol di dugc md ta, ching han,
trong US 3,635,690, WO 2011/009572, WO 2011/015305, DE 10 2011 120 098, va
DE 102013 022 031 B3.

Tuy nhién, nhi€u chat e che trong so cac chat trc ché nitrat hdéa ndy cé nhiing
bat 1oi, chang han vé tinh an toan cho méi trudng ciia ching, va vi vay can phai dugc

thay thé.

Ngoai ra, dan sb thé gidi duge cho 1 s& phat trién déng ké trong 20-30 nim tdi,
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va vi vay, can san xuét thuc phém dap ung ca vé mit sb luong va chét luong. Pé dat
dugc didu nay, viée st dung phan bén nito sé gia ting gép d6i vao nam 2050. Vily do
lién quan dén méi trudong, didu nay l1a khong thé, do ham luong nitrat trong nudc
uéng, su thiéu oxy trong nudc bé mit va sy thoat khi vao trong khong khi da dat toi
mtc t6i han & nhidu noi, gy ra su nhim bn ngudn nuéce va sy 6 nhiém khong khi.
Tuy nhién, hiéu qua clia phan bén gia ting d4ng ké va vi vay luong phan bon c6 thé
dugc st dung véi luong it hon néu chét tc ché nitrat hoa dugc su dung. Vi vy, co
nhu ciu 18 rét ddi véi cac chét tre ché nitrat hoa méi, cling nhu 14 phuong phap s

dung chung.

Cu thé, c6 nhu cdu dbi véi cac chat e ché nitrat hoa c6 hoat tinh cao.

Ngoai ra, ¢6 nhu cau ddi véi cac chit e ché nitrat héa ma c6 hiéu qua véi
Iwgng thép, do ty 18 sit dung thip thudng tao ra nhiing loi ich vé mit kinh té va moi

truong.

Hon 30 nim truéng ddy da khdm pha ra ring axetylen 1a chat tc ché nitrat héa
tiém nang. Tuy nhién, do axetylen 1a chit khi, trén thuc té, né chua tirng dugc dung
1am chét (rc ché nitrat. G. W. McCarty va ddng tic gia mo ta su tc ché nitrat hoa & dat
bang c4c hop chit axetylen, nhu phenylaxetylen (Soil Sci. Soc. Am. J., vol. 50, 1986,

pp. 1198-1201). Phenylaxetylen ciing dwgc mo ta 13 chét tc ché nitrat héa trong US
4,552,581 A.

Tuy nhién, phenylaxetylen khong dép tmg dugc nhu ciu hién tai ching han vé
mit hoat tinh cao & ty 1é sir dung thap.

Ban chat ky thuat ciia sang che

Muc ti€u cua sang che 1a d€ xuat chat trc ché nitrat hoa cai tién so véi cdc chat
da biét.

Sang ché dat duoc di€u nay va deé cap deén chat e ché nitrat héa méi c6 cong
thie I

R1 R2

AXO\ O
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hodc chat dong phan 14p thé, muoi, tautome hodc N-oxit clia no,

trong dé

R!vaR? doc 1ap véi nhau duge chon tir nhém gdm H, Ci-Cs-alkyl, C2-Cs-alkenyl,

C2-Ce-alkynyl, Ci-Cs-haloalkyl, C;-Cs-alkoxy-Ci-Cs-alkyl Ci-Cs-alkoxy, Co-
Ce-alkenyloxy, C2-Cs-alkynyloxy, trong d6 trong mdi trudng hop cic nguyén
tlr C c6 thé khong dugc thé hodc c6 thé mang 1, 2 hodc 3 phén tir thé Re giéng
nhau hodc khac nhau;

Cs-Cs-xycloalkyl, C;-Cs-xycloalkenyl, heteroxyclyl, aryl, hetaryl, C3-Cs-
xycloalkyl-Ci-Cs-alkyl, Cs-Cs-xycloalkenyl-Ci-Cs-alkyl, heteroxyclyl-C;-Ce-
alkyl, aryl-Ci-Cs-alkyl, va hetaryl-C;-Cs-alkyl, phenoxy va benzyloxy, trong do
cac phan gbc vong trong mdi trudng hop c¢6 thé khong duge thé hoic c6 thé

mang 1, 2, 3, 4, hoic 5 phan tir thé R? giéng nhau hoac khac nhau;

12 phenyl, trong d6 vong phenyl nay c6 thé khong dugc thé hodc ¢ thé mang 1,
2, 3, 4, hodc 5 phan tir thé R* giéng nhau hoic khac nhau;

trong dé

RA

dugc chon tir nhém gdm CN, halogen, NO2, OR?, NR°RY, C(Y)R®, C(Y)OR®,
C(Y)NRRY, S(Y)mR?, S(Y)mOR?,

C1-Cs-alkyl, Ca-Ce-alkenyl, Co-Ce-alkynyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy, Ci-
Ce-alkylthio, trong d6 trong mdi trudng hop céc nguyén tir C c6 thé khong
duoc thé hodc c6 thé mang 1, 2 hoic 3 phan tir thé Re gidng nhau hoic khac
nhau;

Cs-Cs-xycloalkyl, Cs-Cg-xycloalkenyl, heteroxyclyl, aryl, hetaryl, C3-Cs-
xycloalkyl-Ci-Cs-alkyl, Cs3-Cs-xycloalkenyl-Ci-Cs-alkyl, heteroxyclyl-Ci-Ce-
alkyl, aryl-Ci-Ce-alkyl, va hetaryl-Ci-Cs-alkyl, phenoxy va benzyloxy, trong d6
céc phin gbc vong c6 thé khong duoc thé hodc ¢6 thé mang 1, 2, 3, 4, hoic 5

phéan tir thé R® giéng nhau hodc khac nhau;

va trong do

Ra

duoc chon tir CN, halogen, NO,, Ci-Cs-alkyl, C1-Cs-haloalkyl va Ci-Cs-alkoxy;
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hodc hai phan tir thé R? trén c4c nguyén tir C 1ién k& ¢6 thé tao thanh cdu ndi duoc
chon tr CHxCH.CH,CH;, OCH,CHCH,, CH,OCH.CH,, OCH,CHO,
OCH20CHz, CH.CH.CH2, CH2CH,0, CH20OCH, O(CH2)O, SCH>CH,CHa,
CH>SCH2CH,, SCH2CH.S, SCH2SCH2, CH2CH,S, CH2SCH», S(CH>)S, va
clng véi céc nguyén tir C ma hai R® ndy duoc gin vao tao thanh nhin vong
cacbon hodc nhéan di vong bdo hoa cé 5 hoic 6 canh;

R®  duoc chon tir H, Ci-Ces-alkyl, C2-Cs-alkenyl, C»-Cas-alkynyl, Ci-Cs-haloalkyl,
phenyl va benzyl,

R°vaR¢? doc 1ap véi nhau dwge chon tir nhém gdém H, Ci-Cs-alkyl, va Ci-Cq-
haloalkyl; hodc

R°vaR¢ cling véi nguyén tir N ma chiing gén vio tao thanh di vong bdo hoa hoic
chua bo hoa ¢6 5 hodc 6 canh, ma c6 thé mang mot nguyén tr khac loai khac
dugc chon tir O, S va N 1am nguyén tir thudc thanh phan vong va trong d6 di
vong nay cé thé khong duoc thé hodc ¢ thé mang 1, 2, 3, 4, hoic 5 phin tir thé
doc lap voi nhau dugce chon tir halogen;

R® dugc chon tir CN, halogen, Ci-Cs-alkyl, Ci-C4-haloalkyl, C;-Cs-alkoxy, va Ci-
Cs-haloalkoxy;

Y la O hodc S; va
m  bing 0, 1 hoic 2.

TAc gia sang ché bt ngd phat hién ra ring bang cach st dung hop chét ¢6 cong
thirc I nhu dugce xac dinh trong ban mo ta nay, sy nitrat héa ciia amoni thanh nitrat ¢

thé dwoc giam dang ké.

Vi vay, theo mot khia canh, sang ché @& cap dén viéc st dung chét e ché nitrat
hoéa dé khir nitrat hoa, trong d6 chét trc ché nitrat héa nay 14 hop chét co cong thic I
nhu dugc xac dinh trong ban mo ta nay.

Theo mot phuong 4n dugc uu tién cua viée s dung nay, trong hop chét c6

cong thirc I da néu, cac gbe R% RY, R, RY, va R® duge dinh nghia nhu sau:

R? duoc chon tir halogen, Ci-Cs-alkyl, Ci-Cz-alkoxy,
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hodc hai phan tr thé R trén cac nguyén tir C 1idn k& c6 thé tao thanh ciu néi

OCH>CH:O hoic cau nbi O(CH)O;
R® dugc chon tir H, Ci-Cs-alkyl, phenyl va benzyl;

R°va R¢ doc 1ap véi nhau dwogc chon tir nhém gdm H, C;-Cy-alkyl, va Ci-Cy-
haloalkyl; va

R® dugc chon tir halogen va C;-Cy-alkyl.

Theo mdt phuong 4n duge wu tién khac clia viéc st dung nay, trong hop chit
c¢6 cong thirc I da néu, R! va R? doc 1ap vé6i nhau duoce chon tir nhém gdm H, Cp-Cs-
alkynyl, C2-Ces-alkynyloxy, aryl-Ci-Cs-alkyl, va hetaryl-C;-Ce-alkyl, trong d6 tét hon
1 it nhit mot trong sé R! va R? 1a H.

Theo mot phuong 4n duge uu tién khac nita cia viée st dung nay, trong hop
chét c6 cong thirc I d3 néu, A 13 phenyl, trong d6 vong phenyl nay khéng duogc thé
hoic mang 1, 2, hogc 3 phan tir thé R gidng nhau hodc khéac nhau.

Theo mot phuong an dugc dac biét wu tién cia viéc st dung ndy, trong hop
chét c6 cong thic I d4 néu, RA, néu ¢6 mit, duoc chon tr nhém gdm halogen, NO,,
NRRY, C;-Cs-alkyl, Ci-Ce-haloalkyl, C;-Cs-alkoxy, Ci-Cs-alkylthio, phenoxy va
benzyloxy, trong d6 cac phin gdc vong c6 thé khong dugc thé hoic ¢ thé mang 1
hodc 2 phan tir thé R? giéng nhau hodc khac nhau, trong d6 R?, R va R¢ 1a nhu d4 x4c
dinh & trén.

Theo mét khia canh khéc, sang ché dé cap dén viéc sir dung hop chét nhu d3
xé4c dinh & trén 1am chét @c ché nitrat héa. Theo mot khia canh khéc, sang ché d& cap

dén viée sir dung hop chit nhu d3 x4c dinh & trén dé khir nitrat hoa.

Theo mdt khia canh khéc, sing ché d& cip dén ché phdm dung @& khir nitrat
héa, chira it nhit mot chét tc ché nitrat héa nhu di xac dinh & trén va it nhat mot chét
mang.

Theo mot khia canh khac, sang ché dé cap dén ché phim héa nong dung dé khur
nitrat héa, chira it nhit mot cht tre ché nitrat héa nhu da xéc dinh & trén va it nhét mot

chét mang.
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Theo mot khia canh khéc, sang ché d& c4p dén hdn hop héa ndng chira it nhét
mbt phan bén va it nhat mot chét tic ché nitrat héa nhu d3 xac dinh & trén; hodc it nhét

mdt phan bén va ché phdm nhu dwoc dé cép & trén dung dé khi nitrat hoa.

Theo mdt phwong 4n dwoc wu tién, hop chit dd néu nhu di x4c dinh & trén -
dugc ding dé khir nitrat héa trong td hop véi phan bén. Theo mét phuwong an cu thé
khéc, hop chét da néu nhu d4 xac dinh 6 trén dugc ding dé khir nitrat hoa trong t8 hop
v6i phan bén d tao thanh hdn hop héa ndng nhur di néu ¢ trén. Theo mdt phwong 4n
dugc uu tién khéc, viéc khir nitrat nhu d& néu ¢ trén xay ra trong hodc trén thuc vit,
trong vung ré cia thuc vat, trong hodc trén d4t hodc nguyén liéu thay thé dat va/hodc &

dia diém noi ma thyuc vat dang sinh trudng hodc duge du dinh sinh trudng.

Theo mdt khia canh khéc, sang ché dé cap dén phwong phép khir nitrat hoa, bao
gdm bude xir 1y thuc vét dang sinh truong trén dét hodc nguyén liéu thay thé dat
va/hoic dia diém hodc dét hodc nguyén liéu thay thé dit noi ma thuc vat dang sinh
truéng hodc dugc du dinh sinh trudng béng it nhat mot hop chit nhu d3 xé4c dinh &
trén, hoic bing ché phim nhu di x4c dinh & trén, hodc bing ché phdm hoa ndng nhu
da xdc dinh ¢ trén. Theo mot phuong an duwgc wu tién ctia phuwong phap nay, thuc vat
va/hoic dia diém hodc dat hoic nguyén lidu thay thé dit noi ma thuc vat dang sinh
truémg hoic duge du dinh sinh trudng con duge bd sung phan bon. Theo mot phuong
4n duoc wu tién khic cta phwong phap ndy, viée st dung chét @c ché nitrat héa da néu
va phan bén da néu dugc thuc hién déng thoi hodic v6i do tré thoi gian, trong d6 phan
b6n dd néu hodc chét tc ché nitrat héa da néu c6 thé duoc dung trudce tién. Theo mot
phuong 4n duoc dic biét wu tién, d6 tré thoi gian da néu la khoang thoi gian 1 ngay, 2
ngdy, 3 ngdy, 4 ngay, 5 ngay, 6 ngay, 1 tuin, 2 tuan hoic 3 tuin. Trong trudng hop st
dung véi do tré thoi gian, chit (e ché nitrat héa nhu da xac dinh & trén c6 thé duge
dung dau tién va tiép theo dén phan bén. Theo mot phuong 4n duge wu tién khic cia
phuong phap nay, & budc thir nhét, chit &c ché nitrat hda nhu da xac dinh & trén duoc
dung cho hat, cho thuc vat va/hoac cho dia diém noi ma thuc vét dang sinh trudng
hodc duoc du dinh sinh trudng va & budce thit hai, phan bon duge dung cho thuc vit
va/hodc dia diém noi ma thuc vat dang sinh trudng hoic duogc du dinh sinh truéng,

trong d6 viéc sir dung chit trc ché nitrat héa & budc thir nhit va phan bén & budc thir
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hai duoc thuc hién v6i d6 tré thoi gian it nhit 12 1 ngdy, 2 ngay, 3 ngay, 4 ngay, 5,
ngdy, 6 ngay, 1 tudn, 2 tudn hodc 3 tudn. Theo mdt phuong an str dung véi d6 tré thoi
gian khic, phan bén nhu d3 xac dinh & trén c6 thé duoc ding diu tién va sau d6 chét
trc ché nitrat héa nhu da x4c dinh & trén c6 thé duoc ding. Theo mot phuong 4n dugc
wru tién khic ctia phwong phap niy, & bude thir nhét, phan bén duoc ding cho thuc vat
va/hoic dia diém noi ma thuc vét dang sinh truong hodc duge du dinh sinh trudng va
& bude thit hai, chat &c ché nitrat héa nhu da xac dinh & trén duge dung cho hat, thuc
vat va/hoic dia diém noi ma thuc vat dang sinh trudng hoac dugc du dinh sinh trudong,
trong d6 viéc str dung phan bon d4 néu & bude dau tién va chét tc ché nitrat héa da
néu & budc thir hai dugc thue hién véi d6 tré thoi gian it nhat 13 1 ngdy, 2 ngay, 3

ngay, 4 ngdy, 5, ngdy, 6 ngdy, 1 tuan, 2 tuan hodc 3 tuln.

Theo mot khia canh khac, sang ché dé cap dén phwong phép xi 1y phan bén
hodc ché phém, bao gém budc st dung chit e ché nitrat héa nhu duge xac dinh trong
ban mo ta nay.

Theo mot phuong 4n dugce wu tién cia viée st dung, hdn hop héa nong hoic
phuong phép theo sang ché, phan bén d4 néu 14 rin hoic 1éng phin bén hitu co chira
amoni nhu phan bon NPK, amoni nitrat, canxi amoni nitrat, amoni sulfat nitrat, amoni
sulfat hosc amoni phosphat; rdn hodc 1éng hitu co phin bén nhu phan xanh 16ng, phan
xanh ban 16ng, phan chudng, phan tir hé théng khi sinh hoc va phén tir rom, phén trin
qué, phan trén, rong bién hoic phan chim, hoic phin bén chitra ure nhu ure,
formaldehyt urea, dung dich ure amoni nitrat (UAN), ure Iuu huynh, ure d3 dugc lam

on dinh, phan bon NPK trén co so ure, hodc ure amoni sulfat.

Theo mot phuong an dugc uu tién khac cua viéc st dung, hdn hop héa ndng
hoic phuwong phap theo sang ché, thuc vat d néu 13 ciy noéng nghiép nhu lia my, lta
mach, yén mach, lta mach den, d4u nanh, ngd, khoai tdy, cdy cai dau, cdy hat cai dau,
huéng dwong, bong, mia, ¢l cai dwong, lGa hoic rau nhu rau bi-na, rau diép, ming
tay, hoic cai bip; hodc lta mién; ciy Iam nghiép; ciy canh; hodc cdy lam vudn, mbi
loai & dang tu nhién hodc duogc cai bién gen.

MBS ta chi tiét sang ché

Mic du séang che s€ dugc mod ta vdi cdc phuong an cu thé, viec mod ta nay
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khong dugc hiéu 13 c6 nghia giéi han.

Trude khi mo ta cu thé cac phuong an dugc néu lam vi du theo sang ché, cac

dinh nghia quan trong dé hiéu rd sang ché duoc néu ra.

Nhu duge st dung trong ban mo ta niy va trong phin yéu cdu bao ho kém theo,
dang s6 it ciing bao gdbm cac dang sb nhidu twong tng trir khi dwoc chi 1 theo cach
khéc trong ban md ta. Trong ngit canh cua sang ché, thuat ngit "khoang" va "x4p xi"
ding dé chi khoang céch ctia d6 chinh x4c ma chuyén gia trong linh vuc s& hiéu dé
van dam bao hiéu qua k¥ thuat ctia diu hiéu d& néu. Thuat ngit nay thuong chi d6 léch
tir gia tri béng s6 da duoc chi ra £20 %, tdt hon 1a +15 %, tbt hon nita 1a £10 %, va
con tét hon nita 13 +5 %. Can phai hiéu 16 ring thut ngit "bao gdm" 1a thuat ngit
khéng gidi han. Pbi véi muc dich cua sang ché, thuit ngit "gdm 6" duoc xem 13 mot
phuong 4n dugc wu tién ctia thuat ngit "bao gdm". Néu & phin duéi diy, nhém dwoc
dinh nghfa 14 chira it nhdt mot s6 phwong an nhat dinh, didu nay c6 nghia 1a ciing bao
ham nhém ma t6t hon 13 chi gdm c6 cac phwong 4n nay. Ngoai ra, thudt ngtt "tha
nhét", "thtr hai", "thtr ba" hozc "(a)", "(b)", "(c)", "(d)" v.v.. v& céc thuat ngit tuong tu
trong phan mod ta va trong yéu cau bao ho, dugc sit dung dé phan biét gitta cac yéu td
twong tu va khong can mo ta theo thir tw lién tiép hodc thir tu v& thoi gian. Can phai
hiéu r6 ring thuit ngit dugc st dung nhu vy 14 c6 thd thay thé cho nhau trong cac
truong hop thich hop va céc phuong an theo sang ché duge mo ta ¢ diy c6 kha ning
hoat dong theo cac trinh twr khac véi trinh tu dugc mo ta hodc duge minh hoa & day.
Trong trudong hop thuat ngit "thir nhat", "thtr hai", "thir ba" hoic "(a)", "(b)", "(©)",
"(d)", "i", "ii" v.v. & cép dén cic budc clia mbt phuong phap hoic viée st dung hodc
thir nghiém, khong c6 su gin két vé thoi gian hosc khoang cach thdi gian giita cac
budc, ching han cac bude c6 thé duge thuc hién déng thoi hodc ¢6 thé c6 khoang cach
thoi gian vai gidy, phut, gid, ngay, tuan, thing hodc thim chi vai ndm gifta cc budce
ndy, trir khi dugc chi 18 theo cach khéc trong don sang ché nhu d4 néu & phén trén va
duéi day. Can phai hiéu 18 ring sang ché khong gi6i han & phwong phéap hoc, quy
trinh, chat phan Gmg v.v. cu thé dugc mé ta & ddy do chung c6 thé thay ddi. Cling cin
phai hiéu ring thuat ngit duoc st dung trong ban mo ta nay chi nhim muc dich md ta

cac phuong 4n cu thé va khong nham gidi han pham vi cia sang ché, ma pham vi cta
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sang ché s& chi bi giéi han bdi yéu ciu bao hd kém theo. Trir khi ¢6 dinh nghia khéc,
céac thuat ngit khoa hoc va k¥ thudt dugce stt dung & diy c6 nghia nhu thuong duge
hiéu boi ngudi ¢6 hiéu biét trung binh vé linh vuc nay.

Thuat ngit "chat (rc ché nitrat hoéa" trong ngit canh nay duoc hiéu 13 chit héa
hoc ma n6 lam cham ho#c dimng qua trinh nitrat héa. Theo d6, chat @c ché nitrat héa
13m cham su bién ddi amoni thanh nitrat trong tu nhién, béng cach e ché hoat tinh
ctia vi khuan nhu Nitrosomonas spp. Thuit ngit "nitrat hoa" nhu duge st dung & day
duoc hiéu 13 oxy hoéa sinh hoc amoniac (NHs3) hodc amoni (NH4*) bang oxy thanh
nitrit (NO2") sau d6 oxy héa nitrit nay thanh nitrat (NO5") bang vi sinh vat. Bén canh
nitrat (NOs"), nito oxit cling dugc tao ra nho qud trinh nitrat hoa. Nitrat héa 13 buéde
quan trong trong chu trinh nito trong d4t. Vi vay, viéc tc ché nitrat héa ciing 1am giam
st hao hut N>O. Thuét ngit chét tc ché nitrat héa duoge coi la tuong duong véi viée su

dung hop chét nay dé e ché nitrat hoa.

Thuat ngit "hop chét theo sang ché", hoic "hop chit c6 cong thic I" bao gdm
hop chit nhu dugce x4c dinh trong ban mé ta nay ciing nhu 12 chit ddng phan 14p thé,
mudi, tautome hodc N-oxit ctia né, tdt hon 1a hop chit nhu dugc x4c dinh trong ban
md ta ndy ciing nhw 13 chit ddng phan 14p thé, mudi, hodc N-oxit cla nd, tdt hon nita
13 hop chat nhu duge x4c dinh trong ban mod ta ndy ciing nhur 1a chét ddng phan 14p thé
hodc mubi ctia né. Thuét ngit "hop chét clia sang ché" duoc hiéu 14 tvong dwong véi
thut ngt "hop chét theo sang ché", vi vy ciing bao gdm chit ddng phan 14p thé,
mudi, tautome hodc N-oxit ctia né. Pwong nhién, cin hidu ring tautome chi c6 thé co
mit, néu ¢6 mit phin tir thé trong hop chét co cong thie I, ma né bao gdm tautome
nhu keto-enol tautome, imin-enamin tautome, tautome ciia axit amit-imidic hodc céc
chit tuong tu. Mit khéc, thuat ngit “hop chit c6 cong thic I” khong bao ham tautome.
Ngoai ra, can phai hiéu r& rang chi ¢6 thé c6 chit ddng phén 1ap thé néu c6 it nhit mot
tdim bat ddi trong phan tir ndy hoic néu chit ddng phan hinh hoc (chit ddng phan

cis/trans) ¢6 thé duoc tao ra.

Hop chét c6 cong thirc I ¢ thé 1 v6 dinh hinh hodc c6 thé tdn tai & mot hoic
nhiéu trang thai két tinh khic (dang da hinh) ma c6 thé c6 cac dic tinh vi md khac
nhau nhu d6 6n dinh hoic thé hién cac dic tinh sinh hoc khic nhau nhu hoat tinh.
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Séng ché d& cap dén hop chit c6 cong thirc I & dang v6 dinh hinh va két tinh, hdn hop
gdm céc trang thai két tinh khac ciia hop chét ¢o cong thure 1 twong Ung, cling nhu 1a

cac muoi vo dinh hinh hodc két tinh cta no.

Tét hon 13, mudi cta hop chét c6 cong thie T 1a mudi ¢6 thé chip nhan duge
trong néng nghiép. Chiing c6 thé duge tao thanh theo cich thong thudong, ching han
bing bang cach cho hop chét phan tng véi axit ctia anion duoc néi dén néu hop chét
c6 cong thiic I ¢6 nhém chirc bazo. Mubi c6 thé st dung trong nong nghiép ctia hop
chit c6 cong thirc I dic biét 1a bao ham mudi cdng axit cua cic axit ma cation va
anion cua chung, twong mg, khong giy anh huéng bt loi dén phuong thiic tic dong
ctia hop chit c¢6 cong thic I. Cac anion cua mudi cong axit hitu dung chi yéu 1a
clorua, bromua, florua, hydrosulfat, sulfat, dihydrophosphat, hydrophosphat,
phosphat, nitrat, bicacbonat, cacbonat, hexaflosilicat, hexaflophosphat, benzoat, va
anion cta axit Ci-Cs-alkanoic, tot hon 13 format, axetat, propionat va butyrat. Ching
c6 thé duoc tao thanh bing cach cho hop chét co cdng thire I phan ing véi axit cta
anion twong tng, t6t hon 13 cua axit clohydric, axit bromhydric, axit sulfuric, axit

phosphoric hodc axit nitric.

Thu4t ngit "N-oxit" bao gdbm hop chit c¢6 cong thirc I bat ky ma 6 it nhit mot
nguyén tir nito bac ba dwgc oxy hoa thanh gbc N-oxit. Puong nhién, N-oxit ¢6 thé chi

duoc tao ra khi nguyén tir nito ¢ mit trong hop chét c¢6 cong thirc 1.

Céc gdc hitu co néu trong cic dinh nghia cia cac bién trén day - giéng nhu
thuat ngit halogen - 14 thuat ngit tap hop ddi véi cac danh sach riéng biét cta céc thanh
phin nhém riéng biét. Tién t6 Cy-Cr trong mdi truong hop chi ra s lugng nguyén tir

cacbon c6 the c6 trong nhém nay.

Thuét ngit "halogen" trong mdi truong hop dung dé chi flo, brom, clo hoic iot,

cu thé 12 flo, clo hodc brom.

Thuét ngtt "alkyl" nhu duoc sir dung & day va trong phdn alkyl ctia alkylamino,
alkylcacbonyl, alkylthio, alkylsulfinyl, alkylsulfonyl va alkoxyalkyl trong mdi truong
hop ding dé chi nhém alkyl mach thing hoic mach nhanh thudng c6 tir 1 dén 10
nguyén tir cacbon, thuong 1a tlr 1 dén 6 nguyén tir cacbon, t6t hon 14 1 d&n 4 nguyén

tir cacbon, tot hon nita 13 tir 1 dén 3 nguyén tir cacbon. Vi du v& nhém alkyl 13 metyl,
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etyl, n-propyl, iso-propyl, n-butyl, 2-butyl, iso-butyl, tert-butyl, n-pentyl, 1-
metylbutyl, 2-metylbutyl, 3metylbutyl, 2,2-dimetylpropyl, letylpropyl, n-hexyl, 1,1-
dimetylpropyl, 1,2-dimetylpropyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 4-
metylpentyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl, 1,3-dimetylbutyl, 2,2-dimetylbutyl,
2,3-dimetylbutyl, 3,3-dimetylbutyl, 1-etylbutyl, 2-etylbutyl, 1,1,2-trimetylpropyl,
1,2,2-trimetylpropyl, 1-etyl-1-metylpropyl, va 1-etyl-2-metylpropyl.

Thuit ngit "haloalkyl" nhw dwgc st dung & ddy va trong phén gbc haloalkyl cta
haloalkylcacbonyl, haloalkoxycacbonyl, haloalkylthio, haloalkylsulfonyl,
haloalkylsulfinyl, haloalkoxy va haloélkoxyalkyl, trong mdi trudng hop ding dé chi
nhém alkyl mach thing hozc mach nhanh thuong ¢6 tir 1 dén 10 nguyén tir cacbon,
thuong 13 tir 1 dén 6 nguyén tir cacbon, tét hon 13 tir 1 dén 4 nguyén tu cacbon, trong
d6 nguyén tir hydro thudc nhém nay dugc thay thé mot phan hodc hoan toan bing
nguyén tir halogen. Phan gdc haloalkyl dugc chon tir C1-Cs-haloalkyl, tdt hon nita 1a
tr C1-Cs-haloalkyl hodc Ci-Co-haloalkyl, cu thé 14 tir Ci-Co-floalkyl nhu flometyl,
diflometyl, triflometyl, 1-floetyl, 2-floetyl, 2,2difloetyl, 2,2,2-trifloetyl, pentafloetyl,

va cac goc tuong tu.

Thut ngit "alkoxy" nhu dugc sir dung & day trong mdi trudng hop ding dé chi
nhém alkyl mach thing hoic mach nhanh ma dwoc lién két nhd nguyén tir oxy va
thuong c6 tir 1 dén 10 nguyén tir cacbon, thuong 1a tir 1 dn 6 nguyén tir cacbon, tbt
hon 14 1 dén 4 nguyén tir cacbon, ching han 1 hoic 2 nguyén tir cacbon. Vi du v&
nhém alkoxy 1a metoxy, etoxy, n-propoxy, iso-propoxy, n-butyloxy, 2-butyloxy, iso-

butyloxy, tert.-butyloxy, va cadc nhém tuong tu.

Thuit ngit "alkoxyalkyl" nhu dugc sit dung & ddy cing dé chi alkyl thudng
chira tir 1 dén 10, thudong 13 1 dén 4, t5t hon 13 1 to 2 nguyén tir cacbon, trong do 1
nguyén tir cacbon mang gbc alkoxy thudng chira 1 dén 4, t6t hon 13 1 hodc 2 nguyén
tr cacbon nhu d3 xac dinh & trén. Vi du vé alkoxyalkyl 18 CH.OCH3, CH2-OC2Hs, 2-
(metoxy)etyl, va 2-(etoxy)etyl.

Thuat ngtt "alkylthio "(alkylsulfanyl: alkyl-S-)" nhu duogc sir dung & day dung
dé chi nhom alkyl bdo hoa mach thing hoic mach nhanh c6 1 dén 10 nguyén tir
cacbon, t6t hon 14 1 dén 4 nguyén tir cacbon (= Ci-Cs-alkylthio), t6t hon nita 1a 1 dén
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3 nguyén tit cacbon, dwoc gan nho nguyén tir luu huynh.

Thuat ngit "haloalkylthio" nhu duoc sit dung & ddy ding dé chi nhém alkylthio
nhu di néu & trén trong d6 nguyén tir hydro duogc thé mot phin hodc hoan toan bing

flo, clo, brom va/hodc iod.

Thuit ngit "alkenyl" nhu duogc st dung & ddy trong mdi truomg hop ding dé chi
gdc hydrocacbon chua bdo hoa don thudng ¢6 2 dén 10, thuong 14 2 dén 6, t&t hon 1a
2 dén 4 nguyén tir cacbon, ching han vinyl, allyl (2-propen-1-yl), 1-propen-1-yl,
2propen-2-yl, methallyl (2-metylprop-2-en-1-yl), 2-buten-1-yl, 3-buten-1-yl, 2-
penten-1-yl, 3-penten-1-yl, 4-penten-1-yl, 1-metylbut-2-en-1-yl, 2-etylprop-2-en-1-yl

va cac goc tuong tu.

Thuit ngft “alkenyloxy” nhu dugc st dung & diy trong mdi trudng hop ding
dé chi nhém alkenyl nhu di x4c dinh & trén, ma dugc lién két nhd nguyén ti oxy va
thuong c6 tir 2 dén 10, t&t hon 13 tir 2 dén 6 hodc tir 2 dén 4 nguyén tir cacbon.

Thuat ngit "alkynyl" nhu dugc sir dung & day trong mdi trudng hop ding dé chi
gbc hydrocacbon chua bdo hoa don thudng ¢ 2 dén 10, thuong 13 2 dén 6, t6t hon 1a
2 dén 4 nguyén tir cacbon, ching han etynyl, propargyl (2-propyn-1-yl), 1-propyn-1-
yl, 1-metylprop-2-yn-1-yl), 2-butyn-1-yl, 3-butyn-1-yl, 1-pentyn-1-yl, 3-pentyn-1-yl,
4-pentyn-1-yl, 1-metylbut-2-yn-1-yl, 1-etylprop-2-yn-1-yl va cc gbc tuong tu.

Thuét ngit "alkynyloxy" nhu dugc st dung & day trong mdi trudng hop ding
dé chi nhém alkenyl nhu d3 xac dinh & trén, ma dugc lién két nho nguyén ti oxy va
thuong 6 tir 2 dén 10, t&t hon 13 tir 2 dn 6 hodc tir 2 dén 4 nguyén tir cacbon.

Thuat ngit "xycloalkylalkyl" ding d chi nhém xycloalkyl nhu d3 x4c dinh &
trén ma duoc lién két voi phan con lai cta phan tir nhd nhém alkyl, nhw nhém C;-Ce-

alkyl hozc nhém C;-Cs-alkyl, cu thé 1a nhém metyl (= xycloalkylmetyl).

Thuat ngit "xycloalkyl" nhu duoc sir dung & ddy va trong gdc xycloalkyl cua
xycloalkoxy va xycloalkylthio trong mdi truong hop ding dé chi gbc vong béo mot
vong thuong c6 tir 3 dén 10 hodc tir 3 dén 6 nguyén tir cacbon, nhu xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, xyclononyl va
xyclodexyl hodc xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl.
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Thuét ngit "xycloalkenyl" nhu dugc sit dung & day va trong gde xycloalkenyl
ctia xycloalkenyloxy va xycloalkenylthio trong mdi truong hop ding dé chi gbc khong
thom chua bdo hoa don mot vong thudng cé tir 3 dén 10, ching han 3, hoic 4 hodc tir
5 &n 10 nguyén ti cacbon, t5t hon 1a tir 3 dén 8 nguyén tir cacbon. Vi du vé céc

nhém xycloalkenyl bao gdém xyclopropenyl, xycloheptenyl hoac xyclooctenyl.

Thuét ngit "xycloalkenylalkyl" ding d chi nhém xycloalkenyl nhu d x4c dinh
& trén ma duogc lién két v6i phan con lai cua phan ti nhy nhém alkyl, nhu nhém Ci-

Cs-alkyl hodc nhém C;-Cs-alkyl, cu thé 1a nhém metyl (= xycloalkenylmetyl).

Thuét ngft “vong cacbon” hodc “mach cabon vong” thudng bao gdbm vong
khong thom mot vong c6 3 dén 12 canh, t8t hon 12 3 dén 8 canh hoic 5 dén 8 canh, tét
hon nita 12 5 hodc 6 canh ¢6 3 dén 12, t&t hon 13 3 dén 8 hodic 5 dén 8, tdt hon nita1a 5
hodc 6 nguyén tir cacbon. Tét hon 13, thuit ngr “vong cabon” bao gdbm nhém

xycloalkyl va xycloalkenyl nhur d3 xac dinh ¢ trén.

Thuét ngft “di vong” hodc "vong khéc loai" thuong bao gdm gdc khong thom
di vong mdt vong ¢6 3 dén 12 canh, tdt hon 12 3 dén 8 canh hoic 5 dén 8 canh, tdt hon
nita 12 5 hodc 6 canh, cu thé 13 6 canh. Gbc khong thom di vong thuong bao gom 1, 2,
3, 4, hoic 5, tot hon 12 1, 2 hodc 3 nguyén tu khac loai duoc chon tr N, O va S lam
thanh phin vong, trong d6 nguyén tir S 1am thanh phin vong c6 thé c6 mit & dang S,
SO hodc SO». Vi du vé cac gbe di vong c¢6 5 hodc 6 canh bao gdm vong di vong
khong thom, bdo hoa hodc chua bdo hoa, nhu oxiranyl, oxetanyl, thietanyl, thietanyl-
S-oxid (S-oxothietanyl), thietanyl-S-dioxid (S-dioxothietanyl), pyrolidinyl, pyrolinyl,
pyrazolinyl, tetrahydrofuranyl, dihydrofuranyl, 1,3-dioxolanyl, thiolanyl, S-
oxothiolanyl,  S-dioxothiolanyl, = dihydrothienyl, = S-oxodihydrothienyl, = S-
dioxodihydrothienyl, oxazolidinyl, oxazolinyl, thiazolinyl, oxathiolanyl, piperidinyl,
piperazinyl, pyranyl, dihydropyranyl, tetrahydropyranyl, 1,3- va 1,4-dioxanyl,
thiopyranyl,  S.oxothiopyranyl,  S-dioxothiopyranyl, dihydrothiopyranyl, S-
oxodihydrothiopyranyl,  S-dioxodihydrothiopyranyl, tetrahydrothiopyranyl, S-
oxotetrahydrothiopyranyl, S-dioxotetrahydrothiopyranyl, morpholinyl,
thiomorpholinyl, S-oxothiomorpholinyl, S-dioxothiomorpholinyl, thiazinyl va cac gbc

twong tw. Vi du vé cc vong di vong con bao gdm 1 hodc 2 nhém cacbonyl lam thanh
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phin vong bao gdm pyrolidin-2-onyl, pyrolidin-2,5-dionyl, imidazolidin-2-onyl,
oxazolidin-2-onyl, thiazolidin-2-onyl va cac vong tuong tu.

~,

Thuit ngft “aryl” bao gém céc gbc thom mét, hai hodc ba vong thudng c6 tir 6
dén 14, t6t hon 14 6, 10, hoic 14 nguyén tir cacbon. Cac nhom aryl dugce néu lam vi du

bao gdm phenyl, naphtyl va anthraxenyl. Phenyl duge wu tién 1am nhém aryl.

Thudt ngt "hetaryl" bao gém gbc di thom vong don ¢6 5 hodc 6 canh chira 1, 2,
3, or 4 nguyén tir khic loai dugc chon tir N, O va S 1am thanh phén vong. Vi du v& céc
gbc di thom c6é 5 hodc 6 canh bao gdém pyridyl, nghia 1a 2-, 3-, hoic 4-pyridyl,
pyrimidinyl, nghia la 2, 4-, hodac 5-pyrimidinyl, pyrazinyl, pyridazinyl, nghia 1a 3-
hodc 4-pyridazinyl, thienyl, nghia 1a 2- hoac 3-thienyl, furyl, nghia 1a 2- ho#c 3-furyl,
pyrolyl, nghia 1a 2- hodc 3-pyrolyl, oxazolyl, nghia la 2, 3-, hodc 5-oxazolyl,
isoxazolyl, nghia 13 3-, 4-, hodc 5-isoxazolyl, thiazolyl, nghia 13 2-, 3- hodc 5-
thiazolyl, isothiazolyl, nghia 1a 3-, 4-, hoac 5-isothiazolyl, pyrazolyl, nghia 1a 1-, 3-, 4-
, hodc 5-pyrazolyl, nghia 1a 1-, 2-, 4-, hodc 5-imidazolyl, oxadiazolyl, ching han 2-
hodc 5-[1,3,4]oxadiazolyl, 4 hodc 5-(1,2,3-oxadiazol)yl, 3- hoic 5-(1,2,4-oxadiazol)yl,
2- hoic 5(1,3,4-thiadiazol)yl, thiadiazolyl, ching han 2- hoic 5-(1,3,4-thiadiazol)yl, 4-
hodc 5-(1,2,3-thiadiazol)yl, 3- hodc 5-(1,2,4-thiadiazol)yl, triazolyl, chang han 1H-,
2H- hodc 3H1,2,3-triazol-4-yl, 2H-triazol-3-yl, 1H-, 2H-, hodc 4H-1,2,4-triazolyl va
tetrazolyl, nghia 12 1H- hoic 2H-tetrazolyl. Thut ngit "hetaryl" ciing bao gdm cac gbc
di thom hai vong c6 8 dén 10 canh chua 1, 2 hodc 3 nguyén tir khéc loai dugc chon tir
N, O va S 1am thanh phin vong, trong d6 vong di thom c¢6 5 hodc 6 canh duoc ngung
tu thanh vong phenyl hoic thanh gbc di thom c¢6 5 hodc 6 canh. Vi du vé vong di
thom c6 5 hodc 6 canh dugc ngung ru thanh vong phenyl hoic thanh géc di thom c6 5
hoac 6 canh bao gém benzofuranyl, benzothienyl, indolyl, indazolyl, benzimidazolyl,
benzoxathiazolyl, benzoxadiazolyl, benzothiadiazolyl, benzoxazinyl, chinolinyl,
isochinolinyl, purinyl, 1,8-naphthyridyl, pteridyl, pyrido[3,2d]pyrimidyl hozc
pyridoimidazolyl va cac gbc twong tw. Cac gdc hetaryl ngung tu ny c6 thé duoc lién
két v6i phan con lai ctia phan tir nhd nguyén tir vong bat ky cua vong di thom c6 5

hozc 6 canh hodc nhé nguyén tir cacbon ctia gbc phenyl ngung tu.

Thuit ngit “benzyloxy” va “phenoxy” ding dé chi nhém benzyl va phenyl,
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tuong tng, lién két v6i phin con lai ctia phan ti nho nguyén tir oxy.

Thuat ngit "heteroxyclylalkyl" va "hetarylalkyl" ding dé chi heteroxyclyl hoic
hetaryl, twong ng, nhu d3 x4c dinh & trén dugc lién két véi phan con lai cta phan tu
nhd nhém Ci-Ce-alkyl hodc nhém Ci-Cs-alkyl, cu thé 13 nhém metyl (=
heteroxyclylmetyl hoac hetarylmetyl, twong ting).

Thuat ngit “arylalkyl” ding d chi aryl nhu d3 x4c dinh & trén, duoc lién két
nhé nhém Ci-Cs-alkyl hodc nhém Ci-Cs-alkyl, cu thé 1 nhém metyl (= arylmetyl
hodc phenylmetyl), véi phan con lai ctia phén i, vi du bao gdm benzyl, 1-phenyletyl,

2-phenyletyl, v.v..

Thu4t ngit “phan gdc vong” c6 thé ding dé chi nhém mach vong bat ky, c6 mat
trong hop chat theo sang ché, va dwoc xac dinh & trén, ching han xycloalkyl,
xycloalkenyl, vong cacbon, heteroxycloalkyl, heteroxycloalkenyl, di vong, aryl,

hetaryl va cac nhém tuong tu.
Nhu duge chi ra trén day, theo mot khia canh, séng ché lién quan dén viéc su
dung hop chét c6 cong thirc I

R!' R2

P'S
A o/“\gg(D
1am chét (rc ché nitrat hoa dé khir nitrat hoa
trong do

R! va R? doc 1ap v6i nhau duge chon tir nhém gdm H, Ci-Ce-alkyl, Co-Cs-alkenyl,
C2-Ce-alkynyl, Ci-Ce-haloalkyl, Ci-Cs-alkoxy-Ci-Cs-alkyl Ci-Cs-alkoxy, Co-
Cs-alkenyloxy, Cr-Ce-alkynyloxy, trong d6 trong mdi trudng hop cic nguyén
ttr C ¢6 thé khong duoc thé hodc c6 thé mang 1, 2 hogc 3 phan tir thé R® giéng
nhau hoac khac nhau;

Cs-Cs-xycloalkyl, Cs-Cs-xycloalkenyl, heteroxyclyl, aryl, hetaryl, Cs-Cs-
xycloalkyl-C;-Cg-alkyl, Cs-Cs-xycloalkenyl-Ci-Cs-alkyl, heteroxyclyl-C;-Cs-
alkyl, aryl-C;-Cs-alkyl, va hetaryl-Ci-Cs-alkyl, phenoxy va benzyloxy, trong d6

céc phin gbc vong trong mdi tredng hop 6 thé khong duoc thé hoic c6 thé
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mang 1, 2, 3, 4, hodc 5 phén tir thé R® giéng nhau hoac khac nhau;

A 13 phenyl, trong d6 vong phenyl niy c6 thé khong dwoc thé hoic ¢ thé mang 1,
2, 3, 4, hoic 5 phan tir thé RA gidng nhau hodc khéc nhau;

trong do

RA  duogc chon tir nhém gdm CN, halogen, NO2, OR?, NR°R¢, C(Y)R®, C(Y)OR®,
C(Y)NRCRY, S(Y)mR®, S(Y)mOR®,

Ci1-Ce-alkyl, C2-Cs-alkenyl, C2-Cs-alkynyl, Ci-Ces-haloalkyl, C;-Cs-alkoxy, Ci-
Ce-alkylthio, trong d6 trong mdi truomg hop cic nguyén tir C c6 thé khong
duoc thé hodc c¢6 thé mang 1, 2 hodc 3 phé‘m ttr thé R® gidng nhau hodc khéac
nhau;
C;-Cs-xycloalkyl, Cs3-Cs-xycloalkenyl, heteroxyclyl, aryl, hetaryl, Cs3-Cs-
xycloalkyl-C;-Cg-alkyl, Cs3-Cs-xycloalkenyl-Ci-Cs-alkyl, heteroxyclyl-Ci-Ce-
alkyl, aryl-Ci-Ce-alkyl, va hetaryl-C;-Cg-alkyl, phenoxy va benzyloxy, trong d6
céc phan gbc vong c6 thé khong duoc thé hodc c6 thé mang 1, 2, 3, 4, hodc 5
phin tir thé R? giéng nhau hoic khac nhau;

va trong do

R? dugc chon tir CN, halogen, NO,, Ci-Cs-alkyl, C1-Cs-haloalkyl va Ci-Cs-alkoxy;

hodc hai phan tir thé R? trén cic nguyén tir C 1ién k& c6 thé tao thanh cdu ndi duoc
chon tr CH>CH>CH.CH,, OCH.CH.CH;, CH;OCH,CH,, OCHCH:O,
OCH20OCHz, CH2CH2CH,, CH2CH20, CH20OCH,, O(CH2)O, SCH2CH,CHa,
CH2SCH2CH2, SCH,CH.S, SCH.SCH2, CH.CH.S, CH2SCH2, S(CH2)S, va
cling véi cac nguyén tir C ma hai R® ndy dwoc gin vao tao thanh nhin vong
cacbon ho#c nhan di vong bdo hoa ¢d 5 hoac 6 canh;

R®  duoc chon tr H, Ci-Cs-alkyl, C2-Cs-alkenyl, Co-Cs-alkynyl, C;-Cs-haloalkyl,
phenyl va benzyl,

R¢va R¢ doc 1ap véi nhau dugce chon tir nhém gém H, Ci-Cs-alkyl, va Ci-Ca-
haloalkyl; hoac

R°vaR? cling v&i nguyén tir N ma chiing gén vio tao thanh di vong bdo hoa hoic
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chua bdo hoa c6 5 hoic 6 canh, ma ¢ thé mang mot nguyén tir khac loai khéc
dugc chon tir O, S va N lam nguyén tir thudc thanh phin vong va trong d6 di
vong niy c6 thé khéng dugc thé hoic c6 thé mang 1, 2, 3, 4, hodc 5 phén tir thé

doc lap véi nhau dugce chon tir halogen;

R®  duoc chon tir CN, halogen, Ci-Cs-alkyl, C1-Cs-haloalkyl, Ci-Cs-alkoxy, va Ci-
Ca-haloalkoxy;

Y la O hoic S; va
m bang 0, 1 hodc 2.

Theo mdt phuong an duge wu tién ctia hop chit ¢ cong thirc I nhuw d3 x4c dinh
& trén, R! 1a H va R? dugc chon tir nhém gébm C,-Ce-alkynyl, C2-Cs-alkynyloxy, aryl-
C1-Cs-alkyl, va hetaryl-Ci-Cs-alkyl, va tét hon 13 dwoc chon tr nhém gdém Ca-Ci-
alkynyl, Cz-Cs-alkynyloxy, aryl-Ci-Cs-alkyl, va hetaryl-Ci-Cs-alkyl, va t6t nhét la
hetaryl-C;-Cs-alkyl, cu thé 14 triazolylmetyl. Cac hop chét ndy tuong tng véi hop chét
c6 cong thirc La, trong &6 R%-a 13 phin tir thé duoc chon tir nhém gdm C2-Ce-alkynyl,
C>-Ce-alkynyloxy, aryl-Ci-Cg-alkyl, va hetaryl-Ci-Cs-alkyl, va tt hon 1a duoc chon tix
nhém gdm Cp-Cy-alkynyl, Co-Cs-alkynyloxy, aryl-Ci-Cy-alkyl, va hetaryl-C;-Cs-alkyl,
va tot hon nita 13 dwgc chon tir nhém gdm Cs-alkynyloxy va hetaryl-C;-Cy4-alkyl, va
tot nhat 13 hetaryl-C;-Cs-alkyl, cu thé 13 triazolylmetyl. Khi R%-a 14 triazolylmetyl, tt
hon 14 gdc triazol nay duoc lién két v6i nhém metyl nho mot trong sd cic nguyén tir

nito niy. Ngoai ra, tot hon 13 gbc triazol 1a gbe 1,2,4-triazol.
H R%a

AXO/\ 1)

Theo mdt phuong 4n dugc wu tién khac ciia hop chit c¢6 cong thirc I nhw da xéac
dinh & trén, ca R' va R? déu 1a H. Céc hop chit nay twong Gmg v&i hop chit ¢6 cong
thire Lb.

H H

AXO/\ (Ib)

Theo mdt phuong 4n ctia hop chit c6 cong thirc I, A 13 phenyl, trong d6 vong

-19-



31333

phenyl nay khong duoc thé hoic mang 1, 2, hodc 3 phin tir thé gidng nhau hoic khac
nhau RA. C4c hop chét nhu vy twong tng véi hop chét ¢ cong thie L1, trong dé
(R*), véin bang 0, 1, 2, hodc 3 chi ra kha ning thé cua hop chét.

R'R2

n |l

Z (L.1)

Dugc dic biét wu tién 13 hop chit, trong d6 n bang 1 hoic 2, nghia 1a cac hop

chit I.1! va 112 sau day

R R ( ﬁ/‘o\

= @1 R* (1.12)

Dé€ cap dén hop chat nhu di xdc dinh & trén, can phai hiéu rd rang cic phan tir

thé RA c6 thé c6 mit & nguyén tir cacbon bét ky ciia vong phenyl.

Theo mét phuong 4n dugc wu tién, sing ché d& cip dén hop chét c6 cOng thic
I, trong d6 R! 1a H, R? 1a R%-a, va A 1a phenyl, trong d6 vong phenyl nay khong duoc
thé hodc mang 1, 2, hodic 3 phan tir thé RA giéng nhau hozc khic nhau. Céc hop chét
nhu vy dung dé chi hop chit c6 cong thuc I.1.a, véi hop chét ¢6 cong thirc I.11.a va

hop chit c6 cong thirc 1.12.a dugc dic biét wu tién.

H R%*a H R%a
(RA)n@)%/\\\ NS
Z (L1.2) 7 (L1'.2)
rA  H R%*a
H N 0/\
=
R (L12.2)

Dé cap dén hop chat nhu d4 x4c dinh & trén, cin phai hidu o rang céc phan ti

thé R” ¢6 thé c6 mit & nguyén ti cacbon bit ky ciia vong phenyl.

Theo mdt phuong 4n duge wu tién khac, sang ché @& cap dén hop chit c6 cong

thue I, trong d6 R! 1a H, R? 14 H, A 1a phenyl, trong d6 vong phenyl nay khong duoc
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thé hozc mang 1, 2, hodc 3 phan tir thé R giéng nhau hodc khac nhau. Céc hop chét
nhu vay ding d chi hop chit c¢6 cong thic I.1.b, v6i hop chit ¢6 cong thic 1.11.b va
hop chét ¢6 cdng thirc 1.12.b dwoc ddc biét wu tién. Ngoai ra, ¢6 thé dwgc wu tién néu
vong phenyl khong dugc thé, nghia 12 néu n trong cong thire I.1.b bing 0.

Vi vay, theo mdt phuong an dugc wu tién, sang ché dé cap dén hop chét c6
cdng thue I, trong d6 R! 1a H, R? 1a H, A 1a phenyl, trong d6 vong phenyl nay khong
duoc thé hoic mang 1, hodc 2 phén tir thé R gidng nhau hodc khéac nhau.

RA H H
H H HH ﬂ\:j)<o\
=
RM); ©)<o/\ RA-C SN (
Z (I.1.b) = L.1'b) R

(I.12.b)

Dé cap dén hop chit nhu di x4c dinh & trén, can phai hiéu 13 ring cac phin tr
thé RA ¢6 thé c6 mit & nguyén tir cacbon bat ky ciia vong phenyl. Theo mot phuong
4n nhét dinh dugc wu tién theo sang ché, t6t hon 12 it nhat mot phén ttr thé RA ¢6 mit &

vi tri para so véi nhém propargylete.

D6i v6i cac hop chét nhu da x4c dinh & trén, nghia 14 La, Lb, L1, L1, 1.12
I.l.a, I.1%.a, 1.12.a, I.1.b, .11b, I.12.b, dugc dic biét wu tién néu RA, néu c6 mait, duoc
chon tir nhém gdém halogen, NO2, NRRY, C;-Cs-alkyl, C1-Cs-haloalkyl, Ci-Cs-alkoxy,
C1-Cs-alkylthio, phenoxy va benzyloxy, trong d6 céc phan gbc vong c¢6 thé khong
duoc thé hodc ¢ thé mang 1 hodc 2 phn tir thé R* giéng nhau hoic khéc nhau, trong
d6 R?, R® va R¢ dugc dinh nghia nhu sau:

R® dugc chon tir halogen, C1-Cz-alkyl, C1-Cs-alkoxy, hoic hai phin tir thé R®
trén cac nguyén tir C lién k& c6 thé tao thanh ciu néi OCH,CH,O hoic cau ndi
O(CH2)O; va

R va RY ddc 1ap véi nhau dugce chon tir nhém gém H, Ci-Cs-alkyl, va Ci-Ca-
haloalkyl.

Tt hon nita 14 RA dugc chon tir nhém gdém halogen, NO,, Ci-Cs-alkyl, C1-Cs-
haloalkyl, C1-Cs-alkoxy, va phenoxy, trong d6 nhom phenoxy c6 thé khong duoc thé
hoic c6 thé mang 1 hoic 2 phin tir thé R? gidng nhau hoic khac nhau, trong d6
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R? dugc chon tir halogen.

Tt hon nita 1a R* duge chon tir nhém gdm halogen, NO,, Ci-Co-alkyl, Ci-Cs-
haloalkyl, C;-Cz-alkoxy, va phenoxy, trong &6 nhém phenoxy cé thé khong dugc thé
hoic c6 thé mang 1 hoic 2 phéan tir thé R? gidng nhau hodc khac nhau, trong do:

R? dugc chon tir halogen.

Tt nhit 13, RA dwoc chon tir nhém gdm flo, clo, brom, NO,, CHs, CFs,
metoxy, va phenoxy, trong 6 nhém phenoxy c6 thé khong duoc thé hoic ¢6 thé mang

1 hoic 2 phan tir thé gidng nhau hoic khic nhau R?, trong do:
R? dugc chon tr flo, clo, hodc brom.

Theo mdt phwong dn duge ddc biét wu tién ctia hop chit nhu da x4c dinh & trén,
cu thé 1a hop chét ¢ cong thie I.1.b, I.1'.b, 1.12.b nhw d& x4ac dinh & trén, t6t hon 1a

RA, néu c6 mit, dugc chon tir nhém gdm halogen, Ci-Cs-alkyl, va Ci-Cy-alkoxy.

Theo mdt phwong 4n duge ddc biét wu tién clia hop chit nhu da x4c dinh & trén,
cu thé 13 cia hop chét ¢ cong thirc I.1.b, I.1.b, 1.12.b nhu d3 xé4c dinh & trén, t5t hon
1a RA, néu c6 mit, duoc chon tir nhém g(‘A)m flo, clo, brom, iod, CH3, metoxy, etoxy, va
n-propoxy, trong d6 t6t hon 1 it nhit mot trong s cac nhém ndy c6 mit & vi tri para
s0 vGi nhém propargylete.

Vi viy, theo mot phwong an, sang ché d& cap dén hop chit co cong thic I,
trong do:

R! va R? ddc lap véi nhau duoc chon tir nhém gdm H, Cp-Ce-alkynyl, C2-Cs-
alkynyloxy, aryl-C;-Ce-alkyl, va hetaryl-Ci-Ce-alkyl, mién 12 it nhit mot trong s R!
va R? 1a H, va trong d6:

A 13 phenyl, trong d6 vong phenyl niy khéng duoc thé hodc mang 1, 2, hodc 3
phén tir thé RA gidng nhau hoic khac nhau, trong do:

RA dugc chon tir nhém gdm CN, halogen, NO2, C(Y)OR®, C(Y)NRR¢, NR°RY,
Ci-Cs-alkyl, Ci-Cs-haloalkyl, Ci-Cg-alkoxy, Cz-Cs-alkynyloxy, Ci-Cs-alkylthio,
phenoxy va benzyloxy, trong d6 cac phan gbc vong c6 thé khong dugc thé hoic ¢ thé

mang 1 hozc 2 phan tir thé gidng nhau hodc khac nhau R?, trong d6 R?, Rb, R¢ va R¢
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dugc dinh nghia nhu sau:

R? dugc chon tir halogen, Ci-Cz-alkyl, Ci-Cz-alkoxy, hodc hai phﬁn tr thé R?
trén cac nguyén tir C lién k& c6 thé tao thanh ciu ndi OCH,CH,O hodc ciu nbi

O(CHn)O; va
R® 1a H hoic Ci-Cs-alkyl;

R® va R¢ doc 14p véi nhau duoc chon tir nhém gém H, Ci-Cs-alkyl, va Ci-Cs-
haloalkyl.

Vi vay, theo mot phwong 4n, sang ché d& cap dén hop chit c6 cong thirc I,

trong dé:

R! va R? doc 14ap v6i nhau duoc chon tir nhém gdm H, Cp-Cs-alkynyl, Ca-Ce-
alkynyloxy, aryl-Ci-Ce-alkyl, va hetaryl-C;-Cs-alkyl, mién 13 it nhit mot trong s§ R
va R?1a H, va trong do:

A 13 phenyl, trong d6 vong phenyl nay khéng duoc thé hoic mang 1, 2, hoic 3
phén tir thé RA gidng nhau hodc khac nhau, trong d6:

RA dugc chon tir nhém gdm halogen, NO,, NRCRY, C;-Cs-alkyl, C;-Cs-
haloalkyl, Ci-Cs-alkoxy, Ci-Ce-alkylthio, phenoxy va benzyloxy, trong d6 cic phin
gbc vong c6 thé khong duge thé hodc c6 thé mang 1 hodc 2 phin tir thé R? gidng nhau
hodc khac nhau, trong d6 R?, R¢ va RY dudc dinh nghia nhu sau:

R?® dugc chon tir halogen, Ci-Cz-alkyl, Ci-Cz-alkoxy, hoic hai phén tir thé R®

trén céc nguyén t C lién k& c6 thé tao thanh ciu ndi OCH2CH2O hodc cdu ndi

O(CH2)0O; va

Re va RY ddc 14p véi nhau duge chon tir nhém gdém H, Ci-Cs-alkyl, va Ci-Cs-
haloalkyl.

Hop chét c6 cong thic T duge x4c dinh trén ddy tt hon 14 dugc st dung 1am
chét trc ché nitrat hoa dé khir nitrat héa nhu duoc x4c dinh trong ban mo ta niy.

Cu thé 13, theo mdt phwong 4n duoc uu tién, sang ché dé cap dén viée sir dung
hop chét c6 cong thire I.1.a, dic biét 1a hop chat c6 cong thirc I.1'.a hodc I.12.a nhu da

x4c dinh & trén, 1lam chit (e ché nitrat héa @ khi nitrat héa,
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trong d6 RA dwoc chon tir nhém gdm halogen, NO,, Ci-Cs-alkyl, Ci-Cs-
haloalkyl, Ci-Cs-alkoxy, va phenoxy, trong 6 nhém phenoxy cé thé khong duoc thé
hoic c6 thé mang 1 hoic 2 phén tir thé R? gidng nhau hodc khéc nhau, trong d6

R? dugc chon tir halogen.

Theo mét phwong 4n duge wu tién hon, sing ché dé cip dén viéc st dung hop
chét ¢ cong thirc I.1.a, dic biét 13 hop chét ¢6 cong thic 1.11.a hodc 1.12.a nhu d3 xéc

dinh & trén, 1am chét tc ché nitrat héa dé kht nitrat héa,

trong d6 RA duoc chon tir nhom gdm halogen, NO,, Ci-Cr-alkyl, C1-Ca-
haloalkyl, C;-C-alkoxy, va phenoxy, trong d6 nhém phenoxy c6 thé khong dugc thé
hodc ¢6 thé mang 1 hodc 2 phan tir thé R? gidng nhau hoic khac nhau, trong d6:

R? duoc chon tir halogen.

Theo mdt phuwong dn duge wu ti€n hon nita, sing ché dé cap dén viéc st dung
hop chét ¢6 cong thirc I.1.a, dic biét 1a hop chit c6 cong thirc 1.1'.a hodc 1.12.a nhu d3

x4c dinh & trén, 1lam chét Gc ché nitrat hda dé khir nitrat hoa,

trong 6 RA dugc chon tir nhém gdm flo, clo, brom, NO,, CH3, CF3, metoxy,
va phenoxy, trong d6 nhém phenoxy c6 thé khong duoc thé hoic ¢6 thé mang 1 hoic
2 phan tir thé R giéng nhau hoic khac nhau, trong do:

R? duoc chon tir flo, clo, hoac brom.

Cén phai hiéu 5 ring céc hop chét c6 cong thic I.1.a, cu thé 1a hop chit co
cong thirc I.1'.a hodc I.1%.a, nhu di x4c dinh & trén khong chi duoc wu tién lién quan
dén viée st dung theo sang ché, ma con lién quan dén ché phdm, hdn hop héa ndng,
va phuong phap nhu duge xac dinh trong ban md ta nay.

Ngoai ra, theo mdt phuong an dugc uu ti€n khac, sang ché dé cap dén viée st
dung hop chit c¢6 cong thirc 1.1.b, diic biét 13 hop chit c6 cong thirc 1.1'.b hoic I.1%.b
nhu d3 x4c dinh & trén, lam chit tc ché nitrat héa dé khir nitrat héa,

trong d6 RA duoc chon t nhém gdm CN, halogen, NO;, C(Y)OR®,
C(Y)NR°RY, Ci-Ce-alkyl, Ci-Cs-alkoxy, Co-Cs-alkynyloxy, va phenoxy, trong do gbe
mach vong c6 thé khong duge thé hodc c6 thé mang 1 hodc 2 phéan tir thé R* gidng
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nhau hodc khic nhau, trong d6 R?, R®, R® va R¢ dugc dinh nghia nhu sau:
R? dugc chon tir halogen, Ci-Cz-alkyl, hodc Ci-Cz-alkoxy; va
R’ 13 H, hoic C;-Cs-alkyl;
Re va R¢ doc 1ap v6i nhau duoe chon tir nhém gdm H, hodc Ci-Cs-alkyl.
Ngoai ra, theo mdt phuong 4n dwgc uu tién khéc, sang ché dé cap dén viée st

dung hop chét c6 cong thirc 1.1.b, dic biét 12 hop chit ¢6 cong thirc 1.1'.b hodc 1.12.b
nhu d3 x4c dinh & trén, lam chét Gc ché nitrat hoa dé khir nitrat héa,

trong d6 R* dugc chon tir nhém gdm halogen, NO,, Ci-Cs-alkyl, Ci-Cs-
haloalkyl, C1-Cs-alkoxy, va phenoxy, trong dé nhém phenoxy c¢6 thé khong dugc thé
hoic ¢6 thé mang 1 hoic 2 phan tir thé R? gidng nhau hoic khac nhau, trong d6:

R? dugc chon tir halogen.

Theo mdt phuong an dugc wu tién hon, sang ché dé cap dén viéc sur dung hop
chét ¢6 cong thiic I.1.b, dic biét 1a hop chat ¢ cong thirc 1.11.b hodc I.12.b nhu d3 xéac
dinh & trén, 1am chét e ché nitrat héa dé kh nitrat héa,

trong d6 R* duoc chon tir nhom gdém halogen, NO,, Ci-Cz-alkyl, Ci-Co-
haloalkyl, Ci-Cz-alkoxy, va phenoxy, trong d6 nhém phenoxy cé thé khong duogc thé
hoic ¢6 thé mang 1 hoic 2 phan tir thé R? gidng nhau hoic khac nhau, trong dé:

R? dugc chon tir halogen.

Theo mot phuong 4n duge wu tién hon nita, sang ché dé cép dén viéc st dung
hop chét c6 cong thirc I.1.b, dic biét 1a hop chit c6 cong thirc I.1'.b hodc 1.12.b nhu ¢
xé4c dinh & trén, lam chét trc ché nitrat héa dé khi nitrat hoa,

trong d6 R* dugce chon tir nhom g@)m flo, clo, brom, NO», CH3, CF3, metoxy,
va phenoxy, trong d6 nhém phenoxy cé thé khong duoc thé hoic ¢6 thé mang 1 hoic

2 phén tir thé R® gidng nhau hoic khac nhau, trong dé:
R? duoc chon tir flo, clo, hodc brom.

Theo mot phuong an dugc dac bi€t wu ti€n, sang ché dé cap dén viéc st dung

hop chét ¢6 cong thirc 1.1.b, dic biét 1a hop chét ¢6 cong thirc I.11.b hodc I.12.b nhu da
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xéac dinh & trén, 1am chit tc ché nitrat hoa @ khit nitrat héa,

trong do RA, néu ¢ mat, dugc chon tir nhom gém halogen, Ci-Cs-alkyl, va Ci-

Cs-alkoxy.

Theo mdt phuong an dwoc dic biét wu tién, sang ché dé cap dén viéc sir dung
hop chét ¢ cong thirc 1.1.b, dic biét 13 hop chét c6 cong thire I.11.b hodc 1.12.b nhu d&

x4c dinh & trén, 1am chat e ché nitrat héa dé khir nitrat hda,

trong d6 R4, néu ¢6 mit, dwgc chon tir nhém gdm flo, clo, brom, iod, CHs,
metoxy, etoxy, va n-propoxy, trong d6 tot hon 1 it nhit mot trong s6 cac nhém nay c6

mat & vi tri para so v4i nhdm propargylete.

Can phai hiéu 1 ring cic hop chit c6 cong thire 1.1.b, cu thé 1a hop chét cé
cong thirc 1.11.b hodc 1.12.b, nhu da x4c dinh & trén khong chi duge wu tién lién quan
dén viée sur dung theo sang ché, ma con lién quan dén ché pham, hdn hop héa nong,

va phuong phap nhu dugc xac dinh trong ban md ta nay.

Cu thé 1a dbi voi viee st dung ching, hop chét ¢6 cong thic I dugc liét ké

trong bang 1 dudi day la duogc wu tién.

Bang 1
S6 | Céng thirc cu tao S6 | Céng thirc ciu tao
1-1 1-5
O F
N N
\\/OV@:O/ \\/OJQ
1-2 1-6 Cl
Br ©/
\/O\/©/ 2
1-3
o N (of
T N/@N
o O/\\\
1-4 1-7
O
« 010,
F
0 I

-26-



31333

©u U
— o=z
o 3 o \ °
Am g O O o) °
| 2| 39| o3| F| o
o e >z o o
AN A Q| % AN
O O
_ 0% o2
0n+N\o P P
o g % %) e y \ \\ 5 G
w. o x o o
o £ o
5 \\ \\ \x Q@ \\ \\

-27-



31333
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Vi véy, theo mét khia canh chu yéu, séng ché dé cap dén viée st dung hop chét
c6 cdng thirc I nhue dugce xac dinh trong ban md ta nay lam chét trc ché nitrat hoa, hodc
dé cap dén viéc sir dung ché phdm chira hop chét c6 cong thirc I nhu dwoc x4c dinh
trong ban mé ta nay dé khir nitrat hoa. Hop chét c6 cong thic I hoeic dan xuét hoic
mudi cia né nhu duge xéc dinh trong ban mé ta ndy, cu thé 13 hop chét c6 cong thiic I
va/hodc mudi hodc din xuét thich hop ciia chung, ciing nhu 14 ché phdm cha hop
chét c6 cong thire I, hodc hdn hop hdéa ndng chita hop chét c6 cong thirc I d3 néu c6

thé duoc str dung dé khir nitrat hoa.

Vi viy, theo mot khia canh chu yéu sang ché @& cap dén viée str dung hop chat
c6 cong thirc I nhu duge x4c dinh trong ban mod ta ndy, cu thé 13 hop chit bat ky trong
sd cac hop chat duoc liét ké trong bang 1 trén ddy, dé khu nitrat héa, hodc viée si
dung ché phim chira hop chét bét ky trong sé céc hop chit duoc liét ké trong bang 1
va chat mang dé khir nitrat hoa. Ngoai ra, sang ché dé cép dén hdn hop ding trong
néng nghiép chita hop chét bat ky trong s6 cac hop chét duoc liét ké trong bang 1 trén
day va it nhit mot phan bon nhu duoc xac dinh trong ban mé ta nay. Hop chit c6 cong
thirc I hodc din xuit hoic mudi ctia né nhu duoc xac dinh trong ban mo ta nay, cu thé
14 hop chét c6 cong thire I va/hodc mubi ciia nd, ciing nhur 1 ché phdm chira hop chét
c¢6 cong thirc I, hodc hdn hop héa ndng chira hop chit c6 cong thic I di néu c6 thé

duogc sir dung dé khir nitrat hoa.

Hop chit trong bang 1 ¢6 thé dugc chia nho thanh cac hop chit c6 cong thirc
I.1.a, nghia 1a hop chét 1-6, 1-7, 1-11, 1-12, 1-13, 1-17, 1-18, 1-20, 1-21, 1-22, va hop
chit ¢6 cong thic 1.1.b, nghia 14 hop chit 1-1, 1-2, 1-3, 1-4, 1-5, 1-8, 1-9, 1-10, 1-14,
1-15, 1-16, 1-19, 1-23, 1-24, 1-25, 1-26, 1-27, 1-28, 1-29, 1-30, 1-31, 1-32, 1-33.

Theo m6t phwong 4n ciia sang ché, hop chit c6 cong thirc I 14 hop chét c¢6 cong
thirc I.1.a, ma duge chon tir nhém gdm hop chat 1-6, 1-7, 1-11, 1-12, 1-13, 1-17, 1-18,
1-20, 1-21, va 1-22, hodc khac véi cac hop chét nay v& mit cAu tric, nhung ddc trung
& chd RA, néu cé mit, dugc chon tir nhém gém flo, clo, brom, NO;, CHs, CF3,
metoxy, va phenoxy, trong &6 nhém phenoxy c6 thé khéng duge thé hoic c6 thé mang
1 hodc 2 phén tir thé gidng nhau hodc khac nhau R?, trong d6 R? dugc chon tir flo, clo,

hoac brom.
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Theo mdt phwong 4n duoc wu tién cua sang ché, hop chit c6 cong thic I 13 hop
chit c¢6 cong thirc 1.1.a, ma duge chon tir nhém gdm hop chét 1-6, 1-7, 1-11, 1-12, 1-
13,1-17, 1-18, 1-20, 1-21, va 1-22.

Theo m6t phuong 4n khac ctia sang ché, hop chét ¢ cong thic I 14 hop chit co
cong thirc 1.1.b, ma duge chon tir nhém gdm hop chat 1-1, 1-2, 1-3, 1-4, 1-5, 1-8, 1-9,
1-10, 1-14, 1-15 1-16, va 1-19, hoic khéc véi cac hop chat niy vé mit cu tric, nhung
dic trung & chd RA, néu c6 mit, duoc chon tir nhém gém flo, clo, brom, NO,, CH3,
CFs3, metoxy, va phenoxy, trong d6 nhém phenoxy c6 thé khong dugc thé hodc c6 thé
mang 1 hodc 2 phin tir thé giéng nhau hodc khac nhau R, trong d6 R® duoc chon tir

flo, clo, or brom.

Theo mdt phuong an khac nita ctia sang ché, hop chét c6 cong thic I 13 hop
chét ¢6 cong thirc I.1.b, duoce chon tir nhém gém hop chét 1-1, 1-2, 1-3, 1-4, 1-5, 1-8,
1-9, 1-10, 1-14, 1-15 1-16, 1-19, 1-23, 1-24, 1-25, 1-26, 1-27, 1-28, 1-29, 1-30, 1-31,
1-32, va 1-33, hoic khac vdi cac hop chit ndy vé& mit cdu tric, nhung dic trung & chd
RA, néu c6 mit, duoc chon tir nhém gdém halogen, Ci-Cy-alkyl, va Ci-Cs-alkoxy, va

t8t hon 14 tir flo, clo, brom, iod, CH3, metoxy, etoxy, va n-propoxy.

Theo mét phuong 4n duge wu tién ctia sang ché, hop chit c6 cong thirc I 12 hop
chit c6 cong thirc 1.1.b, dwoc chon tir nhém gdm hop chat 1-1, 1-2, 1-3, 1-4, 1-5, 1-8,
1-9, 1-10, 1-14, 1-15, 1-16, 1-19, 1-23, 1-24, 1-25, 1-26, 1-27, 1-28, 1-29, 1-30, 1-31,
1-32, va 1-33. Theo mot phuwong 4n duoc dic biét uu tién ciia sang ché, hop chit c6
cong thirc I 14 hop chét ¢6 cong thic 1.1.b, ma dwoc chon tir nhém gdm hop chét 1-2,
1-5, 1-8, 1-14, 1-15, 1-21, 1-23, 1-24, 1-25, 1-26, 1-27, 1-28, 1-29, 1-30, 1-31, 1-32,
va 1-33, tot hon 13 tir nhém gdém hop chét 1-8, 1-14, 1-15, 1-25, 1-26, 1-27, 1-28, 1-
29, va 1-32.

Theo mot phuong 4n cua céc khia canh néu trén cua sang ché, cu thé 1a viée st
dung theo sang ché, hop chit ¢ cong thirc I 12 hop chit I-1 nhu dwoc x4c dinh trong
bang 1 néu trén.

Theo mét phuwong 4n khéc, hop chit c6 cong thirc I 12 hop chat 1-2 nhu d3 xac
dinh & trén.
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Theo mdt phwong an khéc nita, hop chit c6 cong thirc I 13 hop chét 1-3 nhu da

xac dinh o trén.

Theo mdt phwong 4n khéc nita, hop chit c6 cong thirc I 13 hop chét 1-4 nhu da

xac dinh o trén.

Theo mdt phwong an khéc nita, hop chat c¢6 cong thire I 12 hop chét 1-5 nhw da

xéc dinh ¢ trén.

Theo mét phuwong an khéc nita, hop chit c6 cong thirc I 13 hop chét 1-6 nhu da

xac dinh & trén.

Theo mdt phwong 4n khéc nita, hop chit c¢6 cong thirc I 12 hop chéit 1-7 nhw da

xac dinh o trén.

Theo mot phwong an khac nita, hop chét ¢6 cong thire I 14 hop chét 1-8 nhu da

xac dinh & trén.

Theo mdt phwong an khéc nita, hop chit c¢6 cong thire I 12 hop chét 1-9 nhw da

x4c dinh o trén.

Theo mot phuong an khac nita, hop chit c6 cong thire I 13 hop chit 1-10 nhu d
xac dinh o trén.

Theo mot phuong an khac nita, hgp chit c6 cong thire I 13 hop chét 1-11 nhu da
xac dinh & trén.

Theo mét phuong 4n khéc nita, hop chét c6 cong thirc I 12 hop chit 1-12 nhu da
xac dinh o trén.

Theo mot phuong an khéc nita, hop chit c6 cong thic I 13 hop chit 1-13 nhu da
xac dinh & trén.

Theo mdt phwong 4n khac nita, hop chét ¢ cong thire I 12 hop chit 1-14 nhu d3

xac dinh & trén.

Theo mot phuong an khéc nita, hop chit c6 cong thire I 13 hop chit 1-15 nhu d

xac dinh & trén.

Theo mdt phwong 4n khéc nita, hop chét c6 cong thic I 12 hop chit 1-16 nhu d3
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xac dinh ¢ trén.

Theo mdt phuong 4n khéc nita, hop chit ¢6 cong thirc I 14 hop chit 1-17 nhu da
xac dinh & trén.

Theo mdt phuong 4n khic nita, hop chit c6 cong thire I 13 hop chit 1-18 nhu da
xac dinh ¢ trén.

Theo mdt phuong 4n khéc nita, hop chit c6 cong thirc I 14 hop chit 1-19 nhu da
xac dinh & trén.

Theo mdt phuong 4n khéc nita, hop chit ¢6 cong thire I 1a hop chit 1-20 nhu da
xac dinh ¢ trén.

Theo mdt phuong 4n khéc nita, hop chit ¢6 cong thire I 1a hop chit 1-21 nhu da

xac dinh & trén.

Theo mdt phuong 4n khéc nita, hop chat ¢6 cong thirc I 14 hop chit 1-22 nhu da
xac dinh & trén.

Theo mdt phuong 4n khéc nita, hop chit ¢6 cong thirc I 14 hop chit 1-23 nhu da
xac dinh & trén.

Theo mdt phuong én khéc nita, hop chit c6 cong thirc I 13 hop chat 1-24 nhu da
xac dinh & trén.

Theo mdt phuong 4n khéc nita, hop chit c6 cong thirc I 13 hop chat 1-25 nhu da
xac dinh & trén.

Theo mot phuong 4n khac nita, hop chét c¢6 cong thirc I 13 hop chit 1-26 nhu da
xac dinh & trén.

Theo mot phuong 4n khac nita, hop chit c¢6 cong thire I 13 hop chit 1-27 nhu da
xac dinh & trén.

Theo mdt phuong 4n khéc nita, hop chit ¢6 cong thirc I 14 hop chit 1-28 nhu d3
xac dinh & trén.

Theo mét phuong 4n khac nita, hop chat c6 cong thire I 13 hop chit 1-29 nhu da

xac dinh & trén.
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Theo mdt phuong 4n khac nita, hop chit c6 cong thic I 12 hop chét 1-30 nhu di
xac dinh & trén.

Theo mdt phuong an khac nita, hop chit c¢6 cong thic I 13 hop chét 1-31 nhu da
xac dinh & trén.

Theo mdt phuong an khac nita, hop chit c6 cong thirc I 12 hop chét 1-32 nhu da
xac dinh o trén.

Theo mét phuong 4n khéc nita, hop chét c6 cong thire I 13 hop chét 1-33 nhu da
" x4ac dinh & trén.

D3 phat hién ra ring cac hop chét c6 cong thire I duge liét ké & trén c6 dic tinh
¢6 loi v& mit hoat tinh cao, cu thé 13 & ndng d6 thap. Ngoai ra, hop chit ¢ thé thé

hién d§ bén cao ddi vai su thiy phan va do vy c6 tinh doc giam.

Viéc str dung theo sang ché c6 thé dua trén viéc str dung chét @c ché nitrat hoa,
ché phém hoidc hdn hop héa ndng nhu dugc xac dinh trong ban mé ta nay cho thuc vat
dang sinh trudng trén d4t va/hoic dia diém noi ma thuc vat dang sinh truéng hoac
dugc du dinh sinh trudng, hodc viéc st dung co thé dua trén viée st dung chét wrc ché
nitrat hoa, ché phdm hodc hdn hop héa ndng nhu dwoc x4c dinh trong ban mé ta nay
cho d4t noi ma thuc vat dang sinh truong hodac dugc du dinh sinh trudng hoac cho cac
nguyén liéu thay thé dit. Theo cic phuong 4n cu thé, chit tic ché nitrat héa c6 thé
dwoc st dung dé khir nitrat hoa khi khong c¢6 mit thuc vat, ching han & dang hoat
dong chudn bi cho hoat dong ndng nghiép tiép theo, hodc dé khir nitrat hoa trong cic
linh vire k§ thuat kahcs, ma n6 khong lién quan dén ndng nghiép, ching han dé bao vé
mdi trudng, ngudn nude, san xuit nang lugng hodc cac muc dich twong tu. Theo cac
phuong 4n cu thé, chét e ché nitrat hoa, hodc ché phém chita cac chét trc ché nitrat
hoa nay theo sang ché c6 thé dwoc sir dung dé khir nitrat trong chét thai, bun thai,
phan xanh hodc phdn dong vat, chang han phan lon hoic phan bo. Vi du, chét trc ché
nitrat hoa, hodc ché phim chira chét trc ché nitrat hoa nay theo sang ché co thé duogc
sir dung @& khir nitrat trong céc nha hé thdng chét thai, hé théng khi sinh hoc, chudng
bo, cac thiung hoic cic dd chira chita phan xanh long v.v. Theo cic phuong 4n khac,
chét trc ché nitrat héa, hoic ché phdm chira chit @ ché nitrat hoa nay theo sang ché ¢6

thé dugc sit dung dé kh nitrat tai chd & dong vat, chang han & vat nudi hitu ich. Theo
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d6, chét trc ché nitrat héa, hodc ché phim chtra chit Gc ché nitrat héa nay theo sang
ché c6 thé duge cho dong vat, chang han dong vat ¢ v, dn vao ching han cung véi
thitc 4n thich hop va nhy d6 dan dén viéc khir nitrat trong hé da day-rudt cua dong vat,
diéu nay din dén su giam phat thai tir hé da day-ruot. Hoat dong ndy, nghia 1a viée
cho #n chét tic ché nitrat hoa, hodc ché phim chita chét trc ché nitrat héa niy theo
sang ché c6 thé dugc lap lai mot dén vai lan, chang han 2, 3, 4, 5, 6, 7 ngay mdt lan,

hodc mdi tudn, 2 tudn, 3 tudn, hodc mot thang , 2 thang, v.v. mot 1an.

Viéc str dung con c6 thé bao gdm viée st dung chit tic ché nitrat hoa hodc chit
dan xuét hodc mubi ciia né nhu dugc xac dinh trén day trong ban mb ta nay, cu thé 1a
hop chét ¢6 cong thire I va/hodc mudi hodc din xuét thich hop ctia ching, cling nhw 14
ché phim chira chét tic ché nitrat hoa nay, hodc cac hdn hop héa nong chira chit tc
ché nitrat héa nay nhu dwoc x4c dinh trén ddy trong ban md ta ndy cho moéi trudng,
dién tich hodc khu vuc, & d6 su nitrat hda xdy ra hodc dugc cho hodc dugc mong doi
13 s& xay ra. Moi trudng, dién tich hodc khu vuc nhu vy c¢6 thé khong bao gdm thuc
vat hodc dét. Vi du, chét tc ché c6 thé dugc st dung @ vic ché nitrat hoa trong méi
truong phong thi nghiém, ching han dya trén cac phan timg nhd enzym hoic tuong tu.
Viéc str dung trong nha kinh hoac cac phuong tién ngoai troi twong tw khac cling duoc
du tinh.

Thudt nglt "khir nitrat héa" hodc "viéc khir nitrat" nhu dugc st dung & day
diing @& chi viéc 1am chim lai hoic dimg qua trinh nitrat hoa, ching han bing cach
1am cham hoic loai bo su bién ddi tu nhién amoni thanh nitrat. Su khit nhu vay cb thé
loai bo hoan toan hodc mot phé“m nitrat héa & thuc vat hodc dia diém noi ma chét tc
ché hodc ché phim chira chét tc ché nay duge st dung. Vi du, loai bo mot phin c6 thé
din dn su nitrat héa phin con lai trén hodc trong thuc vat, hodc trén hodc trong dat
hoic nguyén liéu thay thé d4t & d6 thuc vat sinh truong hodc dugce du dinh sinh trudng
vao khoang 90% dén 1%, chéng han 90%, 85%, 80%, 70%, 60%, 50%, 40%, 30%,
20%, 10% hodc nho hon 10%, chiang han 5% hoidc nhé hon 5% so v&i miu dbi chung
& d6 chat e ché nitrat héa khong duoc sir dung. Theo cic phuong 4n nhat dinh, su
loai bé mot phén c6 thé dan dén su nitrat hoa phﬁn con lai trén hodc trong thué vat

hoic trong hoic trén dit hoic nguyén liéu thay thé dit & d6 thuc vat sinh truéng hodic
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duoc dy dinh sinh truong dudi 1%, ching han & 0,5%, 0,1% hodc nhé hon so v6i miu

d6i chimg & d6 chat tc ché nitrat héa khong dugce sir dung.

Viéc stt dung chét trc ché nitrat hoa nhu duoc x4c dinh trén day trong ban mo ta
nay, hoic sir dung ché phdm nhu duoc x4c dinh trong ban md ta nay dé khir nitrat héa
¢6 thé 13 sir dung mét 14n, hoic c6 thé 14 sir dung 13p lai. Khi sir dung mét 14n, chit uc
ché nitrat héa hoic ché phim tuong tmg c¢6 thé dwoc dua dén vi trf dich mong muén
ctia ching, ching han d4t hoic dia diém c¢6 mait, hoic d6i tuwong, chang han thuc vat,
chi mét 14n duy nhét trong khoang thoi gian thich Gng vé mit sinh 1y, ching han mot
nim mdt 14n, hodc 2 dén 5 nim mét 1in, hodic mot 1an trong subt thoi gian tdn tai cua

thuc vat.

Theo cac phuong 4n khic, viéc st dung cd thé duoc lip lai it nhit mot 1an
trong mot khoang thoi gian, ching han chat Gc ché nitrat hoa nhu dwoc xac dinh trén
day trong ban md ta ndy, hodc ché phdm nhu duoc xac dinh trong ban mo ta nay cd
thé duoc sit dung dé khnr nitrat héa & céc vi tri dich cta chung hoic & d6i tuong hai
1an trong khoang thoi gian vai ngdy, vai tudn hoic va thang. Thuét ngit "it nhit mot"
nhu duoc sir dung trong trudng hop st dung chit e ché nitrat héa c6 nghia 14 chit e
ché nay c6 thé dugc sir dung hai 14n, hoic vai 14n, nghia 13 viéc 1ap lai mot 14n hodic
lap lai nhidu 14n viéc str dung hodc xir Iy bang chét we ché nitrat hoa c6 thé duoc du
tinh. Viéc 13p lai nhu vay c6 thé 1a 2 14n, 3 14n, 4 14n, 5 14n, 6 14n, 7 14n, 8 14n, 9 lan,

10 14n hozc 1ap lai viée str dung nay thudng xuyén hon.

Chét &c ché nitrat hoa theo sang ché c6 thé dugc st dung & dang thich hop bét
ky. Vi du, n6 ¢6 thé duoc str dung & dang hat duoc bao hodc hat khong duge bao, &
dang 16ng hoic ban 1ong, & dang c6 thé phun dugc, hodc theo phuong phép tudi v.v.
Theo cac phuong an cu thé, chét tc ché nitrat hoa nhu duge x4c dinh trong ban mo ta
ndy c6 thd dugc ding hodc st dung nhu né vén cb, nghia 1a khong cling véi ché
phim, phin bén, nude bd sung, 16p bao, hoic thanh phin bét ky khac.

Thuat nglt "tudi" nhu duge st dung & day dung dé chi viéc tudi nude cho thuc
vét hodc dia diém hodc dit hodc nguyén liéu thay thé d4t noi ma thuc vat sinh trudng
hodc duge du dinh sinh trudng, trong d6 viée tudi nude nay bao gdm cung cap chét tic

che nitrat hoa theo sang ché cung véi nude.
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Theo mot khia canh khac, sang ché dé cap dén ché phdm khi nitrat hoa chira it
nhat mot chat e ché nitrat hoa trong d6 chit tic ché nitrat héa niy 13 hop chét c6 cong
thize I hodc din xuét nhu duge xac dinh trén day trong ban md ta nay; va it nhét mot

chét mang.

Thuét ngit "ché phdm khir nitrat héa" nhu dwoc sit dung & day dung dé chi ché
pham thich hop, ching han bao gdm ndng d6 va lugng hiru hiéu cua cac thanh phin
nhu chit (e ché nitrat hoa, cu thé 1a hop chét c6 cong thire T hodc din xuét nhu dugc
xac dinh trong ban md ta ndy, dé ki nitrat héa trong ngit canh hodc méi truong bt
ky ma trong d6 c6 thé xay ra su nitrat héa. Theo mot phuong an, sw nitrat héa c6 thé
dwoc khir trong hodc trén hodc & dia diém cua thuc vat. Thong thudng, su nitrat hda
c6 thé duoc khir trong ving 1& cua thuc vat. Tuy nhién, ving ma trong d6 viéc khu
nitrat c6 thé xay ra khong chi gidi han & thyc vat va méi trudng cua ching, ma c6 thé
con bao gdbm mai trudng sdng khac ciia vi khudn nitrat héa hodic vi tri bat ky ma & d6
hoat tinh enzym nitrat hoa c6 thé dwoc tim thiy hoic c6 thé thuc hién chirc nang theo
cach thong thuong, chang han hé thdng chit thai, hé thdng khi sinh hoc, chét thai dong
vat tir vat nudi hitu ich, chiang han bo, lon, v.v.. “Luong hitu hiéu" hoic "ndéng db hiru
hiéu" ctia chit (e ché nitrat hoa nhu duge xac dinh trong ban mo ta niy c¢6 thé duoc
xac dinh theo céc thir nghiém in vitro va in vivo thich hgp ma chuyén gia trong linh
vuc di biét 1. Nhitng luong va néng d6 nay c6 thé duoc diéu chinh theo dia diém,
thue vat, dit, diéu kién khi hdu hodc thong sb thich hop bt ky khac ma né c6 thé c6
anh huong dén qué trinh nitrat héa.

"Chéat mang" nhu dugc st dung & ddy 1a chit hoc ché phim ma tao didu kién
cho su phan phdi va/hoic giai phong cac thanh phin dén noi hoic dia diém du dinh.
Thuit ngit ndy bao gém, ching han, chit mang hoa ndng ma tao diéu kién cho su phan
phdi va/hozc giai phong cac chit héa ndng trong pham vi st dung cta chiing, cu thé 1a
trén hodc vao trong thuc vit.

Vi du v& céc chit mang thich hop bao gdm chit mang rin nhu phytogel, hoic
hydrogel, hoic d4t khoang ching han silicat, silicagel, bdt talc, cao lanh, d4 voi, voi
séng, da phén, théan cay, hoang thd, dt sét, dolomit, dit tdo diatomit, canxi sulfat,

magie sulfat, magie oxit, cac nguyén liéu tdng hop tir dat, phan bén, ching han nhu,
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phan bén vo co rin hoic léng chira amoni nhu phan bon NPK, amoni nitrat, canxi
amoni nitrat, amoni sulfat nitrat, amoni sulfat hodc amoni phosphat; phan bén hitu co
rin hodc long nhw phan xanh long, phan xanh ban léng, phan chudng, phan tir hé
thdng khi sinh hoc va phén tir rom, phan trin qué, phén tron, rong bién hodc phéan
chim, hodc phén bén chira ure nhu ure, formaldehyt ure, dung dich ure amoni nitrat
(UAN), ure sulphur, ure di dugc lam 6n dinh, phan bén NPK trén co s ure, hodc ure
amoni sulfat, va c4c san phdm c6 ngudn gdc thuc vat, nhu bot ngii cdc, bdt vo cy, bot
gd va bdt vo qua hach, bot xenluloza va cac chit mang rin khéc. Céc vi du thich hop
khéc nita v& chét mang bao gf‘)m oxit silic khéi hodc oxit silic két tia, ma co thé,
chang han, dwoc st dung trong cdc ché phim rin dudi dang chét tro chay, chit tro
gitip chdng d6ng banh, chit trg nghidn va duéi dang chit mang dé ding cho c4c thanh
phén c6 hoat tinh dang long. Vi du khéc nita v& chét mang thich hop 1 vi hat, ching
han vi hat ma né bam vao 14 thuc vat va giai phong ra sau mdt khoang thoi gian. Theo
c4c phwong 4n cu thé, chit mang héa ndng nhu vi hat & dang gel composit ma c6 thé
dugc st dung dé phan phéi cac yéu t6 6 hoat tinh bao vé thuc vit, chéng han nhu
dugce mb ta trong US 6,180,141; hodc ché pham chita it nhit mot hop chét ¢6 hoat tinh
tlr thye vat va ta duge bao nang, trong d6 t4 dwoc nay chira t& bao ndm hodc manh cua
n6, ching han nhu dugc md ta trong WO 2005/102045; hodc cac hat chét mang, duoc
bao bang cht dinh ua lipit trén bé mat, trong d6 hat chét mang bam dinh véi bé mit
ctia thuce vat, ¢6 va c6 dai, ching han nhu duge bdc 19 trong US 2007/0280981 c6 thé
duge st dung. Theo céc phwong 4n cu thé khac, cic chit mang nhu vy c6 thé bao
gdm cac phén tir gin két chit ch& va dic hiéu ma né dam bao ring chit mang ndy bam
vao thuc vat, dat, hodc dia didm noi ma thuc vat dang sinh trudng cho dén khi toan bd
lugng hoat chat chitra trong né dwgc phan phéi hoan toan. Ching han, chét mang co
thé 14 hodc bao gdm mién gin két xenluloza (CBD) da dugc md ta nhw 13 tc nhan hitu
hiéu dé gin cac kiéu phan tir vao xenluloza (xem US 6,124,1 17); hoic thé dung hop
truc tiép gitta CBD va enzym; hoic protein dung hop da chirc ma c6 thé duoc sir dung
dé phan phdi cac chat duoc bao nang, trong d6 protein dung hop da chirc ¢6 thé bao
gbém mién gin két thir nhit ma né 1a mién gin két hydrat cacbon va mién gén két thir
hai, trong d6 mién gin két thir nhit hoic mién gin két thir hai c6 thé gin véi vi hat

(cling xem WO 03/031477). Céc vi du thich hop khac v& chit mang bao gdm protein
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dung hop hai chirc bao gdm CBD va dban khang thé khang RR6 gin két véi vi hat,
phitc ndy c6 thé dwoc ling 1én trén treeds hodc co6 dugc cit (ciing xem WO
03/031477). Theo mdt phuong an cu thé khac, chit mang c6 thé 13 hat mang thanh
phfftn hoat tinh ma bam dinh vao bé mit cua thuc vat, co va co dai hodc dat, hoic dia
diém noi ma thuc vat dang sinh truong v.v. bang cach sit dung 16p phu chéng am,
ching han bao gdbm gdm arabic, gbm guar, gdbm karaya, gém tragacanth va gom dau
locust. Bang céach sir dung hat theo sang ché 1én bé mit thuc vét, nudc do mua, tudi,
swong, nudc ding ddng thoi vai hat tir thiét bi str dung dic biét, hoic nude duge tao
giot tur chinh thuc vat c6 thé cung cip d6 4m da dé hat bam dinh vao bé mit thuc vat

(cling xem US 2007/0280981).

Theo mot phwong 4n cu thé khéc, chit mang, ching han chit mang hoa nong,
c6 thé 1a hoic bao gdm polyaminoaxit. Polyaminoaxit ¢6 thé thu duoc theo quy trinh
thich hop bat ky, ching han bang cach polyme hoéa mot hodc nhidu axit amin nhu
glyxin, alanin, valin, leuxin, isoleuxin, phenylalanin, prolin, tryptophan, serin, tyrosin,
xystein, methionin, asparagin, glutamin, threonin, axit aspartic, axit glutamic, lysin,
arginin, histidin va/hodc ornithin. Polyaminoaxit c6 thé duoc két hop véi chit e ché
nitrat héa theo sang ché va, theo cic phwong 4n nhét dinh, ciing két hop véi cac chat
mang nhu di néu ¢ trén trong ban mé ta ndy, hodc cac chit e ché nitrat héa khac
duoc dé cap dén trong ban md ta nay & ty 18 thich hop bat ky. Vi du, polyaminoaxit c6
thé dugc két hop vé6i chét e ché nitrat hoa theo sang ché & ty 16 tir 1 dén 10

(polyaminoaxit) so véi tir 0,5 dén 2 (chit e ché nitrat héa theo sang ché).

Ché phim d& khtr nitrat héa chira it nhit mot chit (e ché nitrat héa nhu dugc
x4c dinh trong ban md ta niy c6 thé con bao gém cac thanh phﬁn khac, ching han it
nhit mot hop chét trir dich hai. Vi du, ché phim c6 thé con chira it nhit mot hop chét
diét c6 va/hodc it nhat mot hop chét trir ndm va/hodc it nhit mot hop chéit trir con
trung va/hoac it nhét mot thude diét giun tron.

Theo c4c phuong 4n khéc, ché phdm c6 thé, ngoai cac thanh phan dwoc néu &
trén, cu thé 14 ngoai chét tic ché nitrat hoa 14 hop chit ¢6 cong thic I, con bao gdbm
mdt hodc nhiu chit trc ché nitrat héa thay thé hoic bd sung. Vi du v& cac chét Gc ché

nitrat héa thay thé hoic bd sung dugc du tinh bao gém axit linoleic, axit alpha-
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linolenic, metyl p-coumarat, metyl ferulat, metyl 3-(4-hydroxyphenyl) propionat
(MHPP), Karanjin, brachialacton, p-benzoquinon sorgoleon, 2-clo-6-(triclometyl)-
pyridine (cung cAp nitrapyrin hodc N), dixyandiamit (DCD, DIDIN), 3,4-dimetyl
pyrazol phosphat (DMPP, ENTEC), 4-amino-1,2,4-triazol hydroclorua (ATC), 1-
amido-2-thioure  (ASU), 2-amino-4-clo-6-metylpyrimidin (AM), 2-mercapto-
benzothiazol (MBT), 5-etoxy-3-triclometyl-1,2,4-thiodiazol (terazol, etridiazol), 2-
sulfanilamidothiazol (ST), amonithiosulfat (ATU), 3-metylpyrazol (3-MP), 3,5-
dimetylpyrazol (DMP), 1,2,4-triazol thioure (TU), N-(1H-pyrazolyl-metyl)axetamit
nhu  N-((3(5)-metyl-1H-pyrazol-1-yl)metyl)axetamit, va  N-(1H-pyrazolyl-
metyl)formamit nhu N-((3(5)-metyl-1H-pyrazol-1-yl)metyl formamit, N-(4-clo-3(5)-
metyl-pyrazol-1-ylmetyl)-formamit, N-(3(5),4-dimetyl-pyrazol-1-ylmetyl)-formamit,
neem, san phim trén co s¢ cac thanh phin tir neem, xyan amit, melamin, bot zeolit,

catechol, benzoquinon, natri terta board, sulfat kém.

Theo mét phwrong 4n duge wu tién, ché phdm theo sang ché c6 thé chira td hop
gdm chét {rc ché nitrat hoa 12 hop chét c6 cong thirc I va 2-clo-6-(triclometyl)-pyridin

(cung cp nitrapyrin hoic N).

Theo mdt phuong an duoc wu tién khéc, ché pham theo sang ché c6 thé chua tb
hop gdm chat @c ché nitrat hoa 13 hop chét c6 cong thuc I va 5-etoxy-3-triclometyl-
1,2,4-thiodiazol (terazol, etridiazol).

Theo mdt phwong an duoc wu tién khac, ché phim theo sang ché c¢6 thé chira td
hop gdm chit wc ché nitrat hoa 13 hop chét c6 cong thire I va dixyandiamit (DCD,
DIDIN).

Theo mdt phuong an dwoc wu tién khac, ché pham theo séang ché c6 thé chia t6
hop gdm chat tic ché nitrat hoa 14 hop chit c6 cong thic I va 3,4-dimetyl pyrazol
phosphat (DMPP, ENTEC).

Theo mdt phuong an duoc wu tién khac, ché phim theo sang ché c6 thé chira t&
hop gdm chét rc ché nitrat héa 13 hop chét c6 cong thic I va 2-amino-4-clo-6-
metylpyrimidin (AM).

Theo mét phuong an duoc wu tién khac, ché pham theo sang ché ¢ thé chia tb
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hop gdm chét tic ché nitrat hoa 13 hop chét ¢ cong thuc I va 2-mercapto-benzothiazol
(MBT).

Theo mét phuong 4n dwoc wu tién khac, ché phim theo sang ché ¢ thé chura td
hop gdm chét e ché nitrat héa 12 hop chit c6 cong thirc I va 2-sulfanilamidothiazol
(ST).

Theo mdt phuong 4n duoc wu tién khac, ché phim theo sang ché c6 thé chia td

hop gdm chét e ché nitrat hoa 14 hop chét ¢6 cong thirc I va amonithiosulfat (ATU).

Theo mot phuong an duoc wu tién khéc, ché phdm theo sang ché c6 thé chira tb

hop gdm chét e ché nitrat hoa 13 hop chét ¢6 cong thirc I va 3-metylpyrazol (3-MP).

Theo mét phuong an dugc uu tién khac, ché phim theo sang ché c6 thé chira td
hop gdém chit e ché nitrat hoa 13 hop chét c6 cong thic I va 3,5-dimetylpyrazol
(DMP).

Theo mét phuong an duoc wu tién khic, ché phim theo sang ché c6 thé chira to
hop gdm chét e ché nitrat hoa 13 hop chét ¢6 cong thie I va 1,2,4-triazol.

Theo mot phuong 4n dwoc uwu tién khac, ché phim theo sang ché c6 thé chira td
hop gdm chét @c ché nitrat hoa 13 hop chét c6 cong thic I va thioure (TU).

Theo mot phuong 4n duoc wu tién khac nita, ché phdm theo sang ché c6 thé
chira t hop gdm chét trc ché nitrat héa 13 hop chét ¢6 cong thirc I va axit linoleic.

Theo mot phuong 4n dwoc wu tién khac nita, ché phdm theo sang ché c6 thé
chira t8 hop gdm chét @c ché nitrat hoa 13 hop chét c6 cong thic I va axit alpha-
linolenic.

Theo mdt phuong an duge uu tién khic nita, ché phdm theo sang ché c6 thé
chira t& hop gdm chit &c ché nitrat hoa 12 hop chét c6 cong thic I va metyl p-
coumarat.

Theo mdt phuong an duge uu tién khic nita, ché phdm theo sang ché c6 thé
chira td hop gdm chit tic ché nitrat héa 1a hop chét ¢6 cong thic I va metyl 3-(4-
hydroxyphenyl) propionat (MHPP).

Theo mdt phuong an dugc uu tién khac nita, ché phdm theo sang ché c6 thé
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chira td hop gdm chét tic ché nitrat hoa 12 hop chét c6 cong thirc I va metyl ferulat.

Theo mot phuong 4n duge wu tién khac nita, ché phim theo sang ché c6 thé

chira t& hop gdm chét tic ché nitrat hoa 12 hop chét c6 cdng thirc I va Karanjin.

Theo mot phuong an duge wu tién khéc nita, ché pham theo sang ché c6 thé

chita t6 hop gdm chit e ché nitrat héa 13 hop chét c6 cong thic I va brachialacton.

Theo mot phuong 4n duge wu tién khac nita, ché phdm theo sang ché c6 thé
chira t6 hop gdém chét e ché nitrat hoa 1a hop chét ¢ cong thuc I va p-benzoquinon

sorgoleon.

Theo mot phuong 4n dugc wu tién khac nita, ché phdm theo sang ché c6 thé
chira t6 hop gdm chét @c ché nitrat hoa 1a hop chét ¢6 cong thirc I va 4-amino-1,2,4-
triazol hydroclorua (ATC).

Theo mot phuong 4n duge wu tién khac nita, ché phim theo sang ché c6 thé
chita t6 hop gdm chét {rc ché nitrat héa 12 hop chit ¢ cong thuc I va 1-amido-2-
thioure (ASU).

Theo mot phuong 4n duge wu tién khac nita, ché phim theo sang ché co thé
chira t& hop gdm chét trc ché nitrat héa 14 hop chit c6 cong thic I va N-((3(5)-metyl-
1H-pyrazol-1-yl)metyl)axetamit.

Theo mot phuong dn duge wu tién khac nita, ché phdm theo sang ché c6 thé
chira td hop gdm chét trc ché nitrat hoa 14 hop chit c6 cong thire I va N-((3(5)-metyl-
1H-pyrazol-1-yl)metyl formamit.

Theo mdt phuong 4n dwoc wu tién khac nita, ché phim theo sang ché c6 thé
chira t5 hop gém chit tic ché nitrat hoa 12 hop chit c6 cong thirc I va N-(4-clo-3(5)-
metyl-pyrazol-1-ylmetyl)-formamit.

Theo mot phuong 4n dugc wu tién khac nita, ché phim theo sang ché c6 thé
chira t6 hop gdém chét trc ché nitrat héa 13 hop chét c6 cong thic I va N-(3(5),4-
dimetyl-pyrazol-1-ylmetyl)-formamit.

Theo mdt phuong an dwoc wu tién khac nita, ché phim theo sang ché ¢ thé

chira t5 hop gdm chét tic ché nitrat héa 13 hop chét c6 cong thirc I va neem hodc san

-41-



31333

pham trén co s& céc thanh phan clia neem.

Theo mot phwong 4n dwoc wu tién khac nita, ché phdm theo sang ché c6 thé

chira t6 hop gém chit tic ché nitrat hoa 13 hop chét c¢6 cong thirc I va Xyanamit.

Theo mot phwong 4n dwoc wu tién khac nita, ché phim theo sang ché c6 thé

chira t& hop gdm chit @c ché nitrat hoa 14 hop chét c6 cdng thire I va melamin.

Theo mét phuong 4n dugc wu tién khic nita, ché phim theo sang ché c6 thé

chira t& hop gdm chét trc ché nitrat hoa 13 hop chit ¢6 cong thirc I va bot zeolit.

Theo mot phuong 4n dwoc wu tién khac nita, ché phdm theo sang ché co thé

chira t& hop gdm cht e ché nitrat hoa 13 hop chit ¢6 cong thic I va batechol.

Theo mot phuong 4n dwoc wu tién khéc nita, ché phdm theo sang ché c6 thé

chira t& hop gdm chat e ché nitrat hoa 13 hop chit ¢6 cong thic I va benzoquinon.

Theo mot phwong 4n dwoc wu tién khac nita, ché phdm theo sang ché c6 thé

chira t& hop gdm chit e ché nitrat hoa 13 hop chit c6 cong thic I va natri terat borat.

Theo mot phuong 4n dwoc wu tién khac nita, ché phdm theo sang ché c6 thé

chira t6 hop gdm chit e ché nitrat hoa 14 hop chit ¢ cong thic I va kém sulfate.

Theo céc phuong 4n khac, ché pham theo sang ché c6 thé chira td hop gdm chit
tic ché nitrat hoa 13 hop chét c6 cong thirc I va hai thuc thé dwoc chon tir nhém gdm:
axit linoleic, axit alpha-linolenic, metyl p-coumarat, metyl ferulat, metyl 3-(4-
hydroxyphenyl) propionat (MHPP), Karanjin, brachialacton, p-benzoquinon
sorgoleon, 2-clo-6-(triclometyl)-pyridin (cung cip nitrapyrin hodc N), dixyandiamit
(DCD, DIDIN), 3,4-dimetyl pyrazol phosphat (DMPP, ENTEC), 4-amino-1,2,4-
triazol  hydroclorua  (ATC), 1-amido-2-thioure (ASU), 2-amino-4-clo-6-
metylpyrimidin (AM), 2-mercapto-benzothiazol (MBT), 5-etoxy-3-triclometyl-1,2,4-
thiodiazol (terazol, etridiazol), 2-sulfanilamidothiazol (ST), amonithiosulfat (ATU), 3-
metylpyrazol (3-MP), 3,5-dimetylpyrazol (DMP), 1,2,4-triazol va thioure (TU), N-
(1H-pyrazolyl-metyl)axetamit nhu N-((3(5)-metyl-1H-pyrazol-1-yl)metyl)axetamit,
va N-(1H-pyrazolyl-metyl)formamit nhu N-((3(5)-metyl-1H-pyrazol-1-yl)metyl
formamit, N-(4-clo-3(5)-metyl-pyrazol-1-ylmetyl)-formamit, hoac N-(3(5),4-dimetyl-

pyrazol-1-ylmetyl)-formamit, neem, sin phim trén co s& céc thanh phin ctia neem,
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Xyan amit, melamin, bot zeolit, catechol, benzoquinon, natri terta board, k&m sulfat.

Theo mdt nhém cic phwong 4n khéc, ché phim theo sang ché c6 thé chira td
hop gébm éhz"lt trc ché nitrat hoa 13 hop chét c6 cong thic I va ba, bdn thuc thé hodc
nhidu hon duwoc chon tr nhém gém: axit linoleic, axit alpha-linolenic, metyl p-
coumarat, metyl ferulat, metyl 3-(4-hydroxyphenyl) propionat (MHPP), Karanjin,
brachialacton, p-benzoquinon sorgoleon, 2-clo-6-(triclometyl)-pyridine (cung cip
nitrapyrin hodc N), dixyandiamit (DCD, DIDIN), 3,4-dimetyl pyrazol phosphat
(DMPP, ENTEC), 4-amino-1,2,4-triazol hydroclorua (ATC), 1-amido-2-thioure
(ASU), 2-amino-4-clo-6-metylpyrimidin (AM), 2-mercapto-benzothiazol (MBT), 5-
etoxy-3-triclometyl-1,2,4-thiodiazol (terazol, etridiazol), 2-sulfanilamidothiazol (ST)
amonithiosulfat (ATU), 3-metylpyrazol (3-MP), 3,5-dimetylpyrazol (DMP), 1,2,4-
triazol va thioure (TU), N-(1H-pyrazolyl-metyl)axetamit nhu N-((3(5)-metyl-1H-
pyrazol-1-yl)metyl)axetamit, va N-(1H-pyrazolyl-metyl)formamit nhu N-((3(5)-
metyl-1H-pyrazol-1-yl)metyl = formamit, N-(4-clo-3(5)-metyl-pyrazol-1-ylmetyl)-
formamit, hodc N-(3(5),4-dimetyl-pyrazol-1-ylmetyl)-formamit, neem, san phim trén
co sO& cac thanh phﬁn cua neem, Xyan amit, melamin, bdt zeolit, catechol,

benzoquinon, natri terta board, k&€m sulfat.

Theo céc phuong 4n khéc, ché phim c6 thé, ngoai cc thanh phin duoc chira &
trén, cu thé 13 ngoai chit @c ché nitrat héa 1a hop chét c6 cong thirc I, con chira mot
hodc nhiéu chét tc ché ureaza. Vi du vé céc chit trc ché ureaza duge du tinh bao gdm
triamit cua axit N-(n-butyl) thiophosphoric (NBPT, Agrotain), triamit ctia axit N-(n-
propyl) thiophosphoric (NPPT), 2-nitrophenyl phosphoric triamit (2-NPT), cac NXPT
khac ma chuyén gia trong linh virc di biét 15, phenylphosphorodiamidat (PPD/PPDA),
hydroquinon, amoni thiosulfat, v hdn hop gdm NBPT va NPPT (xem chéng han US
8,075,659). Cac hdn hop gdbm NBPT va NPPT c6 thé bao gdm NBPT véi luong tir 40
dén 95% theo % trong lugng va t6t hon 13 60 dén 80% theo % trong lwong tinh theo
téng lwong hoat chat. Hén hop nhu vay dugc béan trén thi trudng duéi tén goi LIMUS,
1a ché phim chita khoang 16,9 % trong luong NBPT va khoang 5,6 % trong luong
NPPT va khoang 77,5 % trong lwong cac thanh phan khic bao gdm dung mdi va ta

duoc.
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Theo mot phuong an dwoc wu tién, ché phim theo sang ché c6 thé chira t& hop
gdm chét tic ché nitrat hoa 13 hop chét c6 cong thirc I va triamit cua axit N-(n-butyl)

thiophosphoric (NBPT, Agrotain).

Theo mét phwong 4n dugc wu tién khéc, ché phdm theo sang ché c6 thé chira tb
hop gébm chit wc ché nitrat hoa 13 hop chit c6 cong thic I va
phenylphosphorodiamidat (PPD/PPDA).

Theo mét phwong 4n dugc wu tién khéc, ché phdm theo sang ché c6 thé chira tb
hop gbém chét tic ché nitrat hoa 13 hop chét c6 cong thic I va triamit ciia axit N-(n-

propyl) thiophosphoric (NPPT).

Theo m¢t phuong an dugc wu tién khac, ché phém theo sang ché c6 thé chira tb
hop gdm chit e ché nitrat hoa 14 hop chit c6 cong thirc I va 2-nitrophenyl phosphoric
triamit (2-NPT).

Theo mét phwong 4n dugc wu tién khéc, ché phdm theo sang ché c6 thé chira td

hop gdm chét trc ché nitrat hoa 12 hop chét ¢6 cong thire I va hydroquinon.

Theo mdt phuong 4n dwgc wu tién khéc, ché phim theo sang ché co thé chira tb

hop gdm chét tic ché nitrat héa 13 hop chit c6 cong thirc I va amoni thiosulfat.

Theo mot phwong 4n dwoc wu tién khac nita, ché phim theo sang ché c6 thé

chira t6 hop gdm chit e ché nitrat hoa 14 hop chét c¢6 cong thirc I va neem.

Theo mdt phwong 4n dugc wu tién khéc nita, ché pham theo séang ché c6 thé

chira t6 hop gdm chit trc ché nitrat hoa 14 hop chét ¢6 cong thirc I va xyanamit.

Theo mot phwong 4n dwoc wu tién khac nita, ché phim theo sang ché cé thé

chtra t6 hop goém chat e ché nitrat héa 13 hop chét ¢ cong thirc I va melamin.

Theo mdt phwong 4n dwoc wu tién khéc, ché phim theo sang ché c6 thé chira tb
hop gdm chét e ché nitrat héa 1a hop chét c6 cong thirc I va hén hop gdm NBPT va
NPPT nhu LIMUS.

Theo céc phuong an khéac, ché phdm theo sang ché c6 thé chia t6 hop gdm chét
ttc ché nitrat hoa 1a hop chét c6 cong thire I va hai thuc thé hodc nhiéu hon duge chon

tir nhém gdm: triamit cua axit N-(n-butyl) thiophosphoric (NBPT, Agrotain), triamit



31333

cta axit N-(n-propyl) thiophosphoric (NPPT), 2-nitrophenyl phosphoric triamit (2-
NPT), cac NXPT khic ma chuyén gia trong linh vwuc di biét 1o,
phenylphosphorodiamidat (PPD/PPDA), hydroquinon, amoni thiosulfat, va LIMUS.

Theo cic phuwong 4n khéc, ché phdm c6 thé, ngoai mot, nhidu hoic tt ca cac
thanh phin dwoc chi ra & trén, cu thé 14 ngoai chét tic ché nitrat héa 1a hop chit c6
cong thic I, con chira mdt hodc nhidu chét diéu bién sinh trudng thuc vat. Vi du vé
chat diéu bién sinh trudng thuc vat dugc dy dinh 1a antiauxin, auxin, xytokinin,
defoliant, chit diéu bién etylen, chit giai phéng etylen, giberelin, chit trc ché sinh
truong, morphactin, chit 1am chdm sinh trudng, chit kich thich sinh trudng, va cac

chét didu bién sinh trudng thuc vét chua duge phan loai khéc.

Vi du thich hop vé antiauxin duoc sit dung trong ché phdm theo sang ché 1a

axit clofibric hoac axit 2,3,5-tri-iodobenzoic.

Vi du thich hop v& auxin duoc st dung trong ché phim theo sang ché 1a 4-
CPA, 2,4-D, 2,4-DB, 2,4-DEP, dichlorprop, fenoprop, IAA (axit indol-3-axetic), IBA,
naphtalenaxetamit, axit alpha-naphtalenaxetic, 1-naphtol, axit naphtoxyaxetic, kali

naphtenat, natri naphtenat hodac 2,4,5-T.

Vi du thich hop v& xytokinin dwoc st dung trong ché phim theo sang ché 1a
2iP, 6-Benzylaminopurin (6-BA) (= N-6 Benzyladenin), 2,6-Dimetylpuridin (N-Oxit-
2,6-Lultidin), 2,6-Dimetylpyridin, kinetin, hodc zeatin.

Vi du thich hop v& defoliant dugc st dung trong ché phim theo sang ché 1a
canxi xyanamit, dimethipin, endothal, merphos, metoxuron , pentaclophenol,
thidiazuron, tribufos, hodc tributyl phosphorotrithioat.

Vi du thich hop vé chét didu bién etylen dugc st dung trong ché phim theo
sang ché 13 aviglyxin, 1-metylxyclopropen (1-MCP)

Prohexadion (prohexadion canxi), hoac trinexapac (Trinexapac-etyl).

Vi du thich hop vé chit giai phong etylen dugc st dung trong ché phidm theo
sang ché 14 ACC, etacelasil, ethephon, hoic glyoxim.

Vi du thich hop v& giberelin dugc sit dung trong ché phim theo sing ché 14

giberelin hodc axit giberelic.
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Vi du thich hop v& chét e ché sinh truong dugc st dung trong ché phim theo
séng ché 13 axit absxisic, axit S-absxisic, ancymidol, butralin, carbaryl,chlorphonium,
chlorpropham, dikegulac, flumetralin, fluoridamid,fosamin, glyphosin, isopyrimol,
axit jasmonic, maleic hydrazit, mepiquat (mepiquat clorua, mepiquat pentaborat),

piproctanyl, prohydrojasmon, propham, hodc axit 2,3,5-tri-iodobenzoic.

Vi du thich hgp vé morphactin duge sit dung trong ché phim theo sang ché 1a

chlorfluren, chlorflurenol, dichlorflurenol, hoic flurenol

Vi du thich hop vé chét 1am chdm sinh truéng dugc st dung trong ché phim
theo sang ché 1a chlormequat (chlormequat clorua), daminozit, flurprimidol,

mefluidid, paclobutrazol, tetcyclacis, uniconazol, metconazol.

Vi du thich hop vé chét kich thich sinh truéng dwoc st dung trong ché phim

theo sang ché 1a brassiholid, forchlorfenuron, hodc hymexazol.

Vi du thich hop vé cac chit diéu bién sinh truéng thuc vét chua duoc phan loai
khic dugc st dung trong ché phidm theo sang ché 13 amidochlor, benzofluor,
buminafos, carvone, cholin clorua, ciobutide, clofencet, cloxyfonac, xyanamit,
xyclanilid, xycloheximide, cyprosulfamid, epocholeon, ethychlozate, etylen,
fenridazon, fluprimidol, fluthiacet, heptopargil, holosulf, inabenfide, karetazan, lead

arsenat, metasulfocarb, pydanon, sintofen, diflufenzopyr ho#c triapenthenol

Theo mdt phwong 4n duge wu tién, ché phim theo sang ché c¢6 thé chira té hop
gdm chét tic ché nitrat hoa 12 hop chét ¢6 cong thirc I va it nhit mot hop chit duoc
chon tir nhém gdm: axit absxisic, amidochlor, ancymidol, 6-benzylaminopurin (= N-6
benzyladenin), brassinolide, butralin, chlormequat (chlormequat clorua), choline
clorua, cyclanilide, daminozide, diflufenzopyr, dikegulac, dimethipin, 2,6-
dimetylpyridin, ethephon, flumetralin, flurprimidol, fluthiacet, forchlorfenuron, axit
giberelic, inabenfide, axit indol-3-axetic, maleic hydrazit, mefluidide, mepiquat
(mepiquat clorua), 1-metylxyclopropen (1-MCP), axit naphtalenaxetic, N-6
benzyladenin, paclobutrazol, prohexadion (prohexadion canxi), prohydrojasmon,
thidiazuron, triapenthenol, tributyl phosphorotrithioate, axit 2,3,5-tri-iodobenzoic,

trinexapac-etyl, va uniconazol.
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Theo mot phuong 4n duge wu tién, ché phdm theo sang ché c¢6 thé chita td hop
gdm chat trc ché nitrat hoa 13 hop chét c6 cong thirc I va axit clofibric.

Theo mot phwong 4n dwgc wu tién khac, ché phim theo sang ché c6 thé chira td
hop gdm chét &c ché nitrat hoa la hop chét c¢6 cong thiuc I va axit 2,3,5-tri-
iodobenzoic.

Theo mét phwong 4n dwgc wu tién khéc, ché phim theo sang ché c6 thé chira td
hop gdm chét e ché nitrat hoa 13 hop chét c6 cong thirc I va 4-CPA.

Theo mot phwong 4n dwoc wu tién khac, ché phim theo sang ché c6 thé chia td
hop gbém chit trc ché nitrat hoa 13 hop chit ¢6 cong thuc I va 2,4-D.

Theo mét phuong 4n dugc wu tién khac, ché phim theo sang ché c6 thé chia td
hop gdm chét trc ché nitrat héa 12 hop chét c6 cong thic I va 2,4-DB.

Theo mét phuong 4n dugc wu tién khic, ché phim theo sang ché c6 thé chira tb
hop gdm chét trc ché nitrat héa 1a hop chét c6 cong thirc I va 2,4-DEP.

Theo mét phuong an dugc wu tién khic, ché phim theo sang ché c6 thé chira td
hop gém chét tic ché nitrat hoa 14 hop chit c6 cong thic I va dichlorprop.

Theo mét phuong an duge wu tién khac, ché pham theo sang ché c6 thé chira td
hop gdm chét tic ché nitrat hoa 13 hop chét c6 cong thic I va fenoprop.

Theo mdt phwong an duwoc uu tién khac, ché phim theo sang ché c6 thé chua t&
hop gdm chat tic ché nitrat héa 1a hop chét c6 cong thic I va IAA (axit indol-3-
axetic).

Theo mot phwong an duoc wu tién khac, ché pham theo sang ché c6 thé chia to
hop gdm chét trc ché nitrat hoa 13 hop chit ¢6 cong thic I va IBA.

Theo mot phuong 4n dwoc wu tién khac, ché phdm theo sang ché c6 thé chira td
hop gbm chit e ché nitrat héa 12 hop chit c6 cong thirc I va naphtalenaxetamit.

Theo mét phwong 4n dwgc wu tién khac, ché phim theo sang ché c6 thé chira td
hop gdm chét e ché nitrat hoa 1a hop chit c6 cong thirc I va axit alpha-

naphtalenaxetic.

Theo mét phuong an dugc wu tién khac, ché pham theo sang ché c6 thé chia td

-47-



31333

hop gdm chét e ché nitrat héa 13 hop chét ¢6 cong thic I va 1-naphtol.

Theo mot phuong an dwogc wu tién khac, ché phdm theo sang ché c6 thé chita t6
hop gdm chét trc ché nitrat héa 13 hop chit ¢6 cong thire I va axit naphtoxyaxetic.

Theo mot phuong an dwoc vu tién khac, ché phim theo sang ché c6 thé chira tb
hop gdm chit trc ché nitrat hoa 13 hop chét c6 cong thirc I va kali naphtenat.

Theo mot phuong an dwoc wu tién khac, ché phdm theo sang ché c6 thé chira t6
hop gdém chét e ché nitrat hoa 13 hop chét c¢6 cong thirc I va natri naphtenat.

Theo mdt phuong an duge uvu tién khac, ché phim theo sang ché c6 thé chira td
hop gdm chét trc ché nitrat hoa 13 hop chit c6 cong thic I va 2,4,5-T.

Theo mdt phwong an dwoc wu tién khac, ché phim theo sang ché c6 thé chia td
hop goém chit e ché nitrat hoa 1a hop chét c6 cong thirc I va 2iP.

Theo mét phwong an dwoc wu tién khac, ché phim theo sang ché c6 thé chira td
hop gdm chét {rc ché nitrat héa 12 hop chét c6 cong thic I va 6-Benzylaminopurin (6-
BA) (= N-6 Benzyladenin).

Theo mot phuong 4n duge wu tién khac, ché phim theo sang ché c6 thé chia td
hop gbém chat e ché nitrat hoa 14 hop chét c6 cong thic I va 2,6-Dimetylpuridin (N-
Oxit-2,6-Lultidin).

Theo mét phwong 4n dugce wu tién khac, ché phadm theo sang ché c6 thé chua td
hop goém chét trc ché nitrat hoa 12 hop chét c¢6 cong thiic I va zeatin.

Theo mdt phuong 4n dwoc wu tién khac, ché phim theo sang ché c6 thé chira t6
hop gdm chét (rc ché nitrat hoa 13 hop chit c6 cong thiic I va kinetin.

Theo mdt phuong 4n duoc wu tién khac, ché phim theo sang ché c6 thé chia t6
hop gdm chét rc ché nitrat hoa 13 hop chit c6 cong thire I va canxi xyanamit.

Theo mdt phuong 4n duoc wu tién khac, ché phim theo sang ché c6 thé chira t6
hop gdm chét trc ché nitrat héa 13 hop chit c6 cong thire I va dimethipin.

Theo mdt phuong an duoc wu tién khac, ché pham theo sang ché c¢6 thé chira to

hop gdm chét trc ché nitrat hoa 12 hop chat c6 cong thirc I va endothal.
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Theo mdt phuong 4n duge wu tién khac, ché phdm theo sang ché c¢6 thé chira td

hop gdm chét tic ché nitrat hoa 12 hop chit ¢6 cong thire I va merphos.

Theo mot phuong 4n dwoc wu tién khac, ché phdm theo sang ché c¢6 thé chia tb

hop gbdm chét tic ché nitrat héa 12 hop chét c6 cong thirc I va metoxuron.

Theo mét phuong 4n dwoc wu tién khac, ché phdm theo sang ché c¢6 thé chia tb

hop gdm chét tic ché nitrat héa 12 hop chét c6 cong thirc I va pentaclophenol.

Theo mot phuwong an dugce wu tién khac, ché phém theo séng ché c6 thé chia td

hop gdm chét tic ché nitrat hoa 13 hop chit ¢ cong thic I va thidiazuron.

Theo mét phuong 4n dwoc wu tién khac, ché phim theo sang ché c6 thé chira td

hop gdm chét tic ché nitrat héa 12 hop chét ¢6 cong thire I va tribufos.

Theo mét phuong 4n dwoc wu tién khic, ché phim theo sang ché c6 thé chira td
hop gdm chat @c ché nitrat hoa 13 hop chit c6 cong thac I va tributyl

phosphorotrithioat.

Theo mdt phuong 4n dwoc wu tién khac, ché phim theo sang ché c¢6 thé chira td

hop gdm chét tic ché nitrat hoa 13 hop chét ¢6 cong thire I va aviglyxin.

Theo mdt phuong an duoc wu tién khac, ché phim theo sang ché c6 thé chira td

hop gbdm chét trc ché nitrat hoa 12 hop chét c6 cong thirc I va 1-metylxyclopropen.

Ché phdm nhu dwoc x4c dinh trong ban md ta nay, cu thé 1a ché phim chia
chit rc ché nitrat héa nhu dwoc x4c dinh trong ban mé ta ndy va chat diéu tiét sinh
truong thue vat nhu duge xac dinh trong ban md ta ndy, c6 thé duoc st dung dé gia

tang sttc khoe cua thuce vat.

Thuat ngtt "strc khde cta thue vat" nhu dugc s dung ¢ day dugc du dinh ¢
nghia 1a tinh trang cua thyc vat ma dugc xéc dinh boi mot sb khia canh riéng r€ hodc
két hop véi nhau. Mot déu hiéu chi bao (déu hiéu chi béo 1) vé tinh trang cta thuc vét
14 ning suit cdy trong. “Cay tréng" va "qua" duoc hiéu 1a san phdm thuc vét bét ky
ma né dugc st dung tiép theo sau khi thu hoach, chang han qua theo nghia thich hop,
rau, qua hach, hot, hat, g8 (ching han trong trudng hop cy lam nghiép), hoa (chang
han trong trudng hop cdy trdng trong vuon, cdy canh) v.v., 1a bat ky thir gi ¢6 gié tri

kinh t& ma dugc tao rd tir thue vat. Mot ddu hidu chi béao khac (d4u hiéu chi béo 2) vé
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tinh trang thuc vat 1a stic séng cua thuc vat. Stc séng thuc vat cling tré nén 10 rét &
vai khia canh, mét s trong chiing 13 vé bé ngoai khi quan sat bang mét thudong, ching
han mau sic 14, mau sic va vé bé ngoai ciia qua, lwong 14 gbc bi chét va/hodc pham vi
phién 14, trong lwong thuc vat, chidu cao thuc vat, muc do db cua thuc vét (d6 rap), sb
luong, d6 khde manh va kha nang sinh san ctia chdi r&, chiéu dai cia chum, pham vi
ctia hé ré, d6 vimng chéc cua ré, mic d6 tao ndt san, cu thé 13 nbt sin dam, thoi diém
nay mam, nay chdi, ra hoa, hat truong thanh va/hosdc gia ¢bi, ham lwong protein, ham
lwong dudng va cac khia canh khac. Mot ddu hidu chi bao khac (ddu hidu chi bao 3)
d6i véi su gia ting stic khoe cuia thuc vat 12 sw giam cac yéu td stress sinh hoc va phi
sinh hoc. Ba d4u hiéu chi bdo néu trén d6i véi tinh trang stic khoe cuia thuc vat co thé
phu thudc 14n nhau va ¢6 thé duoc tao ra tir nhau. Vi du, sy giam stress sinh hoc hozc
phi sinh hoc c6 thé dan dén stc sdng thuc vat t6t hon, ching han cdy trong tot hon va
16n hon, va vi viy ning suit gia ting. Stress sinh hoc, dic biét 1a trong khoang thoi
gian dai c6 thé c6 tac dong co hai dén thuc vat. Thuat ngit "stress sinh hoc" nhu dugc
st dung trong ngit canh theo sang ché cu thé 1a d& cap dén stress gy ra boi cac sinh
vat séng. Két qua la, sb lugng va chét lugng cua thuc vat bi stress, san lugng cay va
quéa giam. Xét vé chét luong, sy phat trién sinh san thudng bi anh huéng nghiém trong
v6i hau qua 1én cdy trdng ma quan trong 1a dbi véi qua hoic hat. Sy sinh truong c6 thé
duge 1am chim lai béi cac didu kién stress; viée tong hop polysacarit, ca vé céu tric
va luong du trit, c6 thé bi giam hoic bién ddi: tac dong nay c6 thé din dén sy giam
sinh khéi va 1am thay ddi gia tri dinh dudng ctia san phdm. Stress phi sinh hoc bao
gdém han han, lanh, UV gia ting, nhiét gia ting, hodc cac thay ddi khac trong méi
trudng cia thue vat, ma né din dén cac diéu kién sinh trudng dudi mue tbii wu. Thuat
ngtt "ning suit ting" cua thuc vt nhu dugc sir dung & ddy c6 nghia 14 ning suit san
phim cua thuc vat tuong tng ting 1én mot lugng c6 thé do duge so véi ning sudt cta
cung san pham cua thue vat duoc tao ra trong cling diéu kién, nhung khong st dung
ché phim theo sang ché. Theo sang ché, t&t hon 14 ning suit duoc ting 1én it nhit 0,5
%, t6t hon 13 it nhét 1 %, t6t hon nita 13 it nhat 2 %, ciing tot hon 1a it nhat 4 %. Nang
suét tang co thé, vi du, 14 do viéc khir nitrat va sy cai thién tuong Ung cua viéc hép thu
c4c chét dinh dudng chira nito. Thust ngit "strc séng ciia thuc vat dwgc cai thién" nhu

duoc sir dung & day c6 nghia 13 cac ddc tinh nhit dinh cia cAy trong duoré gia ting

-50-



31333

hoic cai thién 1én mot lwong c6 thé xac dinh dugc hodc d& nhan thy so véi cung dac
tinh cta thuc vt dwoc tao ra trong cing didu kién, nhung khong st dung ché phim
theo sang ché. Stc séng cua thuc vat dugc cai thién c6 thé duge dic trung, trong s6

cac dac tinh khéc, bdi cac dic tinh dugc cai thién sau day cua thyc vat:
(a) cai thién kha ndng song cua cay,

(b) cai thién chit luong cua thuc vt vi/hodc cla san pham tir thue vat, chéng

han
(b) gia taing ham lugng protein,
(c) cai thién vé bé ngoai khi quan sat bang mit thuong,
(d) lam cham su gia hoa,

(e) gia tang su sinh truéng ré va/hoic 1am cho hé ré phat trién hon (ching han

duoc xac dinh boi khbi luogng kho ciia ré),
(f) gia ting nét san, cu thé 13 ndt sdn dam,
(g) chum dai hon,
(h) phién 14 to hon,
(i) 14 gbc chét it hon,
(j) gia tang ham luong chat diép luc
(k) kéo dai khoang thoi gian hoat ddng quang hop
(1) cai thién viéc cung cap nito trong thuc vét

Viéc cai thién strc séng ctia thuc vat theo sang ché cu thé c6 nghia 1a mot dic
tinh bit ky hodic vai dic tinh hodc tit ca cdc dic tinh néu trén cua thuc vat duge cai
thién. N6 con c6 nghia 1a néu khong phai tit ca cac dic tinh trén duogc cai thién, nhitng
dac tinh ma khong duogc cai thién s€ khong tdi hon so véi thuc vat ma khong dugc xur
Iy theo sang ché hoic it nhit khéng tdi hon & muc d6 ma anh hudng tiéu cuc vuot qué
anh huong tich cuc ma cac dac tinh cai thi€én mang lai (nghia 1a thuong cé tac dung
tdng thé tich cuc ma t6t hon 13 1am cai thién ning sudt ciy trdng). St séng thuc vat

dugc cai thién co theé, vi duy, 1a do viéc khi nitrat va, chang han sy d€u tiét sinh trudng
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thuc vat.

Theo cac phuong an khéc, ngoai céc thanh phan dwogc chi ra & trén, cu thé 1a
ngoai chit e ché nitrat hoa 14 hop chét ¢ cong thirc I, ché phim c6 thé con chira mot

hodc nhiéu thude trir dich hai.

Thude trir dich hai 14 ch4t ma nhd tac dung ciia né giup ngan chin, lam mét kha
ning, tiéu diét hoic theo cach khac ngin can loai gy hai. Loai gy hai dich c6 thé bao
gém cOn trung, mam bénh thuc vat, ¢ dai, dong vat than mém, chim, dong vit c6 vi,
c4, giun tron (gun tron trong rudt), va vi khuin ma pha hiy tai san, gy ra su thiét hai,
lan truyén bénh tit hoic 1a cac vat truyén d6i v6i bénh tat. Thuét nglt “thudc trir dich
hai” cling bao gém chét diéu bién sinh truéng thuc vat ma thay dbi sy sinh trudng, ra
hoa, hodc toc d0 sinh san mong mudn ctia thuc vat; cac chit 1am rung 14 ma gay ra l&
hoic tan 14 khac rung khoi thuc vat, thudng dé tao diéu kién cho viéc thu hoach; chit
lam khd ma thic ddy viéc 1am khdé cic mé sdng, nhu ngon thuc vat khong mong
mudn; cac chit hoat hoa thuc vat ma hoat hoa chirc ning sinh 1y ctia thuc vatdé bao vé
chéng lai cac loai gdy hai nhit dinh; cac chat an toan lam giam tic dung khong mong
mudn cua thube trir dich hai 1én cdy trdng; va chat kich thich sinh trudng thuc vat ma
tac dong dén sinh ly thuc Vét chdng han 1am tdng su sinh trudng thuc vat, sinh khéi,
ning suat hodc thong sb chét lrong khac ctia hang hoa ¢6 kha niang thu hoach cua ciy

tréng.

Theo mét phuong én, mdi hop phin riéng r& ctia ché phim theo sang ché nhu
céc phan ciia bd kit hodc cac phin ciia hdn hop gém hai hodc ba thanh phéan c6 thé
duogc tron boi chinh ngudi sit dung trong binh phun hodc dang binh bat ky khac duoc
ding d st dung ché pham (ching han thiét bi dang tang tréng dé xi 1y hat, may tao
vién dbi véi hat, thiét bi phun dang ba 16) va cac chét bd tro khac c6 thé dugc thém

vao, néu thich hop.

Két qua 13, theo médt phuong an, sang ché dé cap dén kit d& didu ché ché phdm
trir dich hai tién loi, kit niy bao gém a) ché phim chtta hop phin 1) nhu duge xéc
dinh trong ban mé ta nay va it nhit mdt chét bd trg; va b) ché phdm chira hop phin 2)
nhu duogc xac dinh trong ban mé ta ndy va it nhit mot chét bd tro; va tiy y ¢) ché

phim chira it nhat mot chét bd trg va tiy ¥ hop phan 3) c6 hoat tinh khac nita nhu
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dugc xac dinh trong ban md ta nay.

Danh sach céac thube trir dich hai I sau day (ching han céc hoat chit trir dich
hai), ma hop chét I ¢6 thé duoc st dung véi n6, chi nhim minh hoa céc td hop c6 thé
c6 ma khoéng nhim giéi han ching:

A) Chét tic ché ho hip

- chéit e ché phtc III & vi tri Q, (ching han strobilurins): azoxystrobin
(A.1.1), coumetoxystrobin (A.1.2), coumoxystrobin (A.1.3), dimoxystrobin (A.1.4),
enestroburin (A.1.5), fenaminstrobin (A.1.6), fenoxystrobin/flufenoxystrobin (A.1.7),
fluoxastrobin  (A.1.8), kresoxim-metyl (A.1.9), mandestrobin (A.1.10),
metominostrobin  (A.1.11), orysastrobin (A.1.12), picoxystrobin (A.1.13),
pyraclostrobin (A.1.14), pyrametostrobin (A.1.15), pyraoxystrobin (A.1.16),
trifloxystrobin (A.1.17), 2(2-(3-(2,6-diclophenyl)-1-metyl-allylideneaminooxymetyl)-
phenyl)-2-metoxyimino-Nmetyl-axetamit (A.1.18), pyribencarb (A.1.19),
triclopyricarb/chlorodincarb (A.1.20), famoxadon (A.1.21), fenamidon (A.1.21),
metyl-N-[2-[(1,4-dimetyl-5-phenyl-pyrazol-3-yl)oxylmetyl|phenyl]-N-metoxy-
carbamat (A.1.22), 1-[3-clo-2-[[1-(4-clophenyl)-1H-pyrazol-3-ylJoxymetyl]phenyl]-4-
metyl-tetrazol-5-on (A.1.23), 1-[3-bromo-2-[[1-(4-clophenyl)pyrazol-3-
ylJoxymetyl]phenyl]-4-metyl-tetrazol-5-on (A.1.24), 1-[2-[[1-(4-clophenyl)pyrazol-3-
ylJoxymetyl]-3-metyl-phenyl]-4-metyl-tetrazol-5-on (A.1.25), 1-[2-[[1-(4-
clophenyl)pyrazol-3-yl]oxymetyl]-3-flo-phenyl]-4-metyl-tetrazol-5-on (A.1.26), 1-[2-
[[1-(2,4-diclophenylrazol-3-ylJoxymetyl]-3-flo-phenyl]-4-metyl-tetrazol-5-on
(A.1.27),
1-[2-[[4-(4-clophenyl)thiazol-2-yl]Joxymetyl]-3-metyl-phenyl]-4-metyl-tetrazol-5-on
(A.1.28), 1-[3-clo-2-[[4-(p-tolyl)thiazol-2-ylJoxymetyl]phenyl]-4-metyl-tetrazol-5-on
(A.1.29), 1-[3-xyclopropyl-2-[[2-metyl-4-(1-metylpyrazol-3-
yl)phenoxy]metyl]phenyl]-4metyl-tetrazol-5-on (A.1.30), 1-[3-(diflometoxy)-2-[[2-
metyl-4-(1-metylpyrazol-3yl)phenoxy]metyl|phenyl]-4-metyl-tetrazol-5-on (A.1.31),
1-metyl-4-[3-metyl-2[[2metyl-4-(1-metylpyrazol-3-yl)phenoxy|metyl]phenyl|tetrazol-
5-on (A.1.32), 1-metyl-4-[3-metyl-2-[[1-[3-(triflometyl)phenyl]-
etylidenamino] oxymefyl] phenyl]tetrazol-5-on (A.1.33), (Z2E)-5-[1-(2,4-
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diclophenyl)pyrazol-3-yl]-oxy-2-metoxyimino-N,3-dimetyl-pent-3-enamit ~ (A.1.34),
(Z,2E)-5-[1-(4-clophenyl)pyrazol-3-ylJoxy-2-metoxyimino-N,3-dimetyl-pent-3-enamit
(A.1.35), (Z,2E)-5-[1-(4-clo-2-flo-phenyl)pyrazol-3-yl]Joxy-2-metoxyimino-N,3-
dimetyl-pent-3-enamit (A.1.36),

- chét tic ché phic III & vi tri Qi: cyazofamid (A.2.1), amisulbrom (A.2.2),
[(35,6S,7R,8R)-8-benzyl-3-[(3-axetoxy-4metoxy-pyridin-2-cacbonyl)amino]-6-metyl-
4,9-dioxo-1,5-dioxonan-7-yl] 2-metylpropanoat (A.2.3), [(3S,6S,7R,8R)-8-benzyl-3-
[[3-(axetoxymetoxy)-4-metoxy-pyridin-2cacbonyl]amino]-6-metyl-4,9-dioxo-1,5-
dioxonan-7-yl] 2-metylpropanoat (A.2.4), [(3S,68,7R,8R)-8-benzyl-3-[(3-
isobutoxycacbonyloxy-4-metoxy-pyridin-2-cacbonyl)amino]-6-metyl-4,9-dioxo-1,5-
dioxonan-7-yl]  2-metylpropanoat (A.2.5), [(3S,6S,7R,8R)-8-benzyl-3-[[3-(1,3-
benzodioxol-5-ylmetoxy)-4-metoxy-pyridin-2-cacbonyl]amino]-6-metyl-4,9-dioxo-
1,5-dioxonan-7-yl]  2-metylpropanoat (A.2.6); (3S,6S,7R,8R)-3-[[(3-hydroxy-4-
metoxy-2-pyridinyl)cacbonyl]amino]-6-metyl-4,9-dioxo-8(phenylmetyl)-1,5-
dioxonan-7-yl 2-metylpropanoat (A.2.7), (35,6S,7R,8R)-8-benzyl-
3[3[(isobutyryloxy)metoxy]-4-metoxypicolinamido]-6-metyl-4,9-dioxo-1,5-dioxonan-
7-yl isobutyrat (A.2.8);

- chit wc ché phic II (ching han carboxamit): benodanil (A.3.1),
benzovindiflupyr (A.3.2), bixafen (A.3.3), boscalid (A.3.4), carboxin (A.3.5),
fenfuram (A.3.6), fluopyram (A.3.7), flutolanil (A.3.8), fluxapyroxad (A.3.9),
furametpyr (A.3.10), isofetamid (A.3.11), isopyrazam (A.3.12), mepronil (A.3.13),
oxycarboxin (A.3.14), penflufen (A.3.14), penthiopyrad (A.3.15), sedaxan (A.3.16),
tecloftalam (A.3.17), thifluzamit (A.3.18), N-(4'-triflometylthiobiphenyl-2-yl)-3-
diflometyl-1-metyl-1Hpyrazol-4-carboxamit (A.3.19), N-(2-(1,3,3-trimetyl-butyl)-
phenyl)-1,3-dimetyl-5-flo-1H-pyrazol-4-carboxamit (A.3.20), 3(diflometyl)-1-metyl-
N-(1,1,3-trimetylindan-4-yl)pyrazol-4-carboxamit (A.3.21), 3(triflometyl)-1-metyl-N-
(1,1,3-trimetylindan-4-yl)pyrazol-4-carboxamit ~ (A.3.22), 1,3-dimetyl-N-(1,1,3-
trimetylindan-4-yl)pyrazol-4-carboxamit  (A.3.23), 3-(triflometyl)-1,5-dimetyl-N-
(1,1,3-trimetylindan-4-yl)pyrazol-4-carboxamit  (A.3.24), 1,3,5-trimetyl-N-(1,1,3-
trimetylindan-4-yl)pyrazol-4-carboxamit (A.3.25), N-(7-flo-1,1,3-trimetyl-indan-4-
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yl)-1,3-dimetyl-pyrazol-4-carboxamit (A.3.26), N-[2-(2,4-diclophenyl)-2-metoxy-1-
metyl-etyl]-3-(diflometyl)-1-metyl-pyrazol-4-carboxamit (A.3.27);

- chét &rc ché hé6 hip khac (ching han phitc hop I, chét cach ly): diflumetorim
(A.4.1), (5,8-difloquinazolin-4-yl)-{2-[2-flo-4-(4-triflometylpyridin-2-yloxy)-phenyl]-
etyl}-amin (A.4.2); din xut nitrophenyl: binapacryl (A.4.3), dinobuton (A.4.4),
dinocap (A.4.5), fluazinam (A.4.6); ferimzone (A.4.7); hop chét co kim: mudi fentin,
nhu fentin-axetat (A.4.8), fentin clorua (A.4.9) hodc fentin hydroxit (A.4.10);
ametoctradin (A.4.11); va silthiofam (A.4.12);

B) Chét tic ché sinh téng hop sterol (thudc diét ndm SBI)

- Cl14 chét ic ché demetylaza (thubc diét ndm DMI): triazol: azaconazol
(B.1.1), bitertanol (B.1.2), bromuconazol (B.1.3), xyproconazol (B.1.4),
difenoconazol (B.1.5), diniconazol (B.1.6), diniconazol-M (B.1.7), epoxiconazol
(B.1.8), fenbuconazol (B.1.9), fluquinconazol (B.1.10), flusilazol (B.1.11), flutriafol
(B.1.12), hexaconazol (B.1.13), imibenconazol (B.1.14), ipconazol (B.1.15),
metconazol (B.1.17), myclobutanil (B.1.18), oxpoconazol (B.1.19), paclobutrazol
(B.1.20), penconazol (B.1.21), propiconazol (B.1.22), prothioconazol (B.1.23),
simeconazol (B.1.24), tebuconazol (B.1.25), tetraconazol (B.1.26), triadimefon
(B.1.27), triadimenol (B.1.28), triticonazol (B.1.29), uniconazol (B.1.30), 1-[rel-
(2S;3R)-3-(2-clophenyl)-2-(2,4-diflophenyl)-oxiranylmetyl]-5-thioxyanato-1H-
[1,2,4]triazolo (B.1.31), 2-[rel-(2S;3 R)-3-(2-clophenyl)-2-(2,4-diflophenyl)-
oxiranylmetyl]-2H[1,2,4]triazol-3-thiol (B.1.32), 2-[2-clo-4-(4-clophenoxy)phenyl]-
1(1,2,4-triazol-1-yl)pentan-2-ol (B.1.33), 1-[4-(4-clophenoxy)-2-(triflometyl)phenyl]-
1xyclopropyl-2-(1,2,4-triazol-1-yl)ethanol (B.1.34), 2-[4-(4-clophenoxy)-2-
(triflometyl)phenyl]-1-(1,2,4-triazol-1-yl)butan-2-ol (B.1.35), 2[2-clo-4-(4-
clophenoxy)phenyl]-1-(1,2,4-triazol-1-yl)butan-2-ol  (B.1.36), 2[4(4clophenoxy)-2-
(triflometyl)phenyl]-3-metyl-1-(1,2,4-triazol-1yl)butan-2-ol (B.1.37), 2-[4-(4-
clophenoxy)-2-(triflometyl)phenyl]-1-(1,2,4-triazol-1-yl)propan-2-ol (B.1.38), 2-[2-
clo-4-(4-clophenoxy)phenyl]-3-metyl-1-(1,2,4-triazol-1-yl)butan-2-ol (B.1.39), 2-[4-
(4-clophenoxy)-2-(triflometyl)phenyl]-1-(1,2,4-triazol-1-yl)pentan-2-ol (B.1.40), 2-[4-
(4-flophenoxy)-2-(triflometyl)phenyl]-1-(1,2,4-triazol-1-yl)propan-2-ol (B.1.41), 2-[2-
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clo-4-(4-clophenoxy)phenyl]-1-(1,2,4-triazol-1-yl)pent-3-yn-2-ol (B.1.51); imidazol:
imazalil (B.1.42), pefurazoat (B.1.43), prochloraz (B.1.44), triflumizol (B.1.45);
pyrimidin, pyridin va piperazin: fenarimol (B.1.46), nuarimol (B.1.47), pyrifenox
(B.1.48), triforin (B.1.49), [3-(4-clo-2-flo-phenyl)-5-(2,4-diflophenyl)isoxazol-4-yl]-
(3-pyridyl)metanol (B.1.50);

- chit e ché deltal4-reductaza: aldimorph (B.2.1), dodemorph (B.2.2),
dodemorph-axetat (B.2.3), fenpropimorph (B.2.4), tridemorph (B.2.5), fenpropidin
(B.2.6), piperalin (B.2.7), spiroxamin (B.2.8);

- chét trc ché 3-keto reductaza: fenhexamid (B.3.1);
C) Chét trc ché qua trinh tdng hop axit nucleic

- phenylamit hoic thudc diét nim axit amin axyl: benalaxyl (C.1.1),
benalaxyl-M (C.1.2), kiralaxyl (C.1.3), metalaxyl (C.1.4), metalaxyl-M (mefenoxam,
C.1.5), ofurace (C.1.6), oxadixyl (C.1.7);

- céc chit khac: hymexazol (C.2.1), octhilinon (C.2.2), axit oxolinic (C.2.3),
bupirimat (C.2.4), 5-floxytosin (C.2.5), 5-flo-2-(p-tolylmetoxy)pyrimidin-4-amin
(C.2.6), 5-flo-2-(4-flophenylmetoxy)pyrimidin-4amin (C.2.7);

D) chét trc ché su phan bao va khung té bao

- chit @c ché tubulin, nhu benzimidazol, thiophanat: benomyl (D1.1),
carbendazim (D1.2), fuberidazol (D1.3), thiabendazol (D1.4), thiophanat-metyl
(D1.5);  triazolopyrimidin:  5-clo-7(4-metylpiperidin-1-yl)-6-(2,4,6-triflophenyl)-
[1,2,4]triazolo[1,5a]pyrimidin (D1.6);

- chit (¢ ché phan bao khéc: diethofencarb (D2.1), ethaboxam (D2.2),
pencycuron (D2.3), fluopicolide (D2.4), zoxamide (D2.5), metrafenon (D2.6),
pyriofenon (D2.7);

E) chét ic ché qué trinh tdng hop axit amin va protein

- chit tic ché tong hop methionin (anilino-pyrimidin): cyprodinil (E.1.1),
mepanipyrim (E.1.2), pyrimethanil (E.1.3);

- chit tc ché tdng hop protein: blasticidin-S (E.2.1), kasugamycin (E.2.2),
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kasugamycin hydroclorua-hydrat (E.2.3), mildiomycin (E.2.4), streptomycin (E.2.5),
oxytetracyclin (E.2.6), polyoxine (E.2.7), validamycin A (E.2.8);

F) Chét tic ché din truyén tin hiéu

- chét e ché MAP / histidin kinaza: fluoroimid (F.1.1), iprodione (F.1.2),
procymidone (F.1.3), vinclozolin (F.1.4), fenpiclonil (F.1.5), fludioxonil (F.1.6);

- chét e ché protein G: quinoxyfen (F.2.1);

G) Chét tic ché qua trinh tdng hop lipid va mang

- Chét uc ché sinh tdng hop phospholipid: edifenphos (G.1.1), iprobenfos
(G.1.2), pyrazophos (G.1.3), isoprothiolane (G.1.4);

- peroxy hoa lipid: dicloran (G.2.1), quintozen (G.2.2), tecnazen (G.2.3),
tolclofos-metyl (G.2.4), biphenyl (G.2.5), chloroneb (G.2.6), etridiazol (G.2.7);

- chét ling dong thanh té bao va sinh téng hop phospholipid: dimethomorph
(G3.1), flumorph (G.3.2), mandipropamid (G.3.3), pyrimorph (G.3.4),

benthiavalicarb (G.3.5), iprovalicarb (G.3.6), valifenalat (G.3.7) va (4-flophenyl) este
cta axit N-(1-(1-(4-xyano-phenyl)etansulfonyl)-but-2-yl) carbamic (G.3.8);

- hop chit tic dong dén tinh thAm mang t& bao va axit béo: propamocarb
(G.4.1);

- chit uc ché enzym hydrolaza ciia amit ciia axit béo: oxathiapiprolin
(G.5.1), 2-{3-[2-(1-{[3,5-bis(diflometyl-1H-pyrazol-1-yl]acetyl } piperidin-4-yl)-1,3-
thiazol-4-yl]-4,5-dihydro-1>,2oxazol-5-yl}phenyl metansulfonat (G.5.2), 2-{3-[2-(1-
{[3,5-bis(diflometyl)-1H-pyrazol-1-yl]axetyl} piperidin-4-yl) 1,3-thiazol-4-yl]-4,5-
dihydro-1,2-oxazol-5yl}-3-clophenyl metansulfonat (G.5.3);

H) chit wc ché véi da vi tri tic dong

- hoat chit v6 co: Hon hop Bordeaux (H.1.1), ddng axetat (H.1.2), dong
hydroxit (H.1.3), ddng oxyclorua (H.1.4), ddng sulfat bazo (H.1.5), luu huynh (H.1.6);

- thio- va dithiocarbamat: ferbam (H.2.1), mancozeb (H.2.2), maneb (H.2.3),
metam (H.2.4), metiram (H.2.5), propineb (H.2.6), thiram (H.2.7), zineb (H.2.8),
ziram (H.2.9);
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- hop chét clo hitu co (ching han phtalimit, sulfamit, clonitril): anilazin
(H.3.1), chlorothalonil (H.3.2), captafol (H.3.3), captan (H.3.4), folpet (H.3.5),
dichlofluanid (H.3.6), diclophen (H.3.7), hexaclobenzen (H.3.8), pentaclophenol
(H.3.9) va cac mudi ctia no, phthalid (H.3.10), tolylfluanid (H.3.11), N(4-clo-2-nitro-
phenyl)-N-etyl-4-metyl-benzensulfonamit (H.3.12);

- guanidin va cac chit khac: guanidin (H.4.1), dodin (H.4.2), bazo khong
chita dodin (H.4.3), guazatin (H.4.4), guazatin-axetat (H.4.5), iminoctadin (H.4.6),
iminoctadin-triaxetat (H.4.7), iminoctadin-tris(albesilat) (H.4.8), dithianon (H.4.9),
2,6-dimetyl-1H,5H-[ 1,4]dithiino[2,3-c:5,6-c'|dipyrol-1,3,5,7(2H,6H)-tetraon (H.4.10);

I) Chét c ché tdng hop thanh té bao
- chét trc ché téng hop glucan: validamycin (I.1.1), polyoxin B (I.1.2);

_ chét tc ché tong hop melanin: pyroquilon (I.2.1), tricyclazole (I.2.2),
carpropamid (I.2.3), dicyclomet (1.2.4), fenoxanil (I.2.5);

J) Céc chét gay ra sy phong vé thuc vit

- acibenzolar-S-metyl (J.1.1), probenazole (J.1.2), isotianil (J.1.3), tiadinil
(J.1.4), prohexadione-canxi (J.1.5); phosphonates: fosetyl (J.1.6), fosetyl-aluminum

(J.1.7), axit phosphoro va cc mudi ctia n6 (J.1.8), kali hoic natri bicacbonat (J.1.9);
K) Phuong thirc tic dong chua biét

- bronopol (K.1.1), chinomethionat (K.1.2), cyflufenamid (K.1.3), cymoxanil
(K.1.4), dazomet (K.1.5), debacarb (K.1.6), diclomezine (K.1.7), difenzoquat (K.1.8),
difenzoquat-metylsulfate (K.1.9), diphenylamin (K.1.10), fenpyrazamin (K.1.11),
flumetover (K.1.12), flusulfamid (K.1.13), flutianil (K.1.14), metasulfocarb (K.1.15),
nitrapyrin (K.1.16), nitrothal-isopropyl (K.1.18), oxathiapiprolin (K.1.19), tolprocarb
(K.1.20), oxin-ddng (K.1.21), proquinazid (K.1.22), tebufloquin (K.1.23), tecloftalam
(K.1.24), triazoxid (K.1.25), 2butoxy-6-iodo-3propylchromen-4-on (K.1.26), 2-[3,5-
bis(diflometyl)-1H-pyrazol-1-yl]-1-[4-(4-{5-[2-(prop-2-yn-1-yloxy)phenyl]-4,5-
dihydro-1,2-oxazol-3-yl}-1,3-thiazol-2-yl)piperidin-1-ylletanon  (K.1.27), 2-[3,5-
bis(diflometyl)-1H-pyrazol-1-yl]-1-[4-(4-{5-[2-flo-6-(prop-2-yn-1-yloxy)phenyl]-4,5-
dihydro-1,2-oxazol-3-yl}-1,3-thiazol-2-yl)piperidin-1-ylletanon ~ (K.1.28),  2[3,5-
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bis(diflometyl)-1H-pyrazol-1-yl]-1-[4-(4-{5-[2-clo-6-(prop-2-yn-1-yloxy)phenyl]-4,5-
dihydro-1,2-oxazol-3-yl}-1,3-thiazol-2yl)piperidin-1-yl]etanon (K.1.29), N-
(xyclopropylmetoxyimino-(6-diflo-metoxy-2,3diflo-phenyl)-metyl)-2-phenyl axetamit
(K.1.30), N'-(4-(4-clo-3-triflometyl-phenoxy)-2,5-dimetyl-phenyl)-N-etyl-Nmetyl
formamidin (K.1.31), N'(4-(4-flo-3-triflometyl-phenoxy)-2,5-dimetyl-phenyl)-N-etyl-
N-metyl formamidin (K.1.32), N'-(2-metyl-5-triflometyl-4-(3-trimetylsilanyl-
propoxy)-phenyl)-N-etyl-N-metyl formamidin (K.1.33), N'-(5-diflometyl-2metyl-4-
(3-trimetylsilanyl-propoxy)-phenyl)-N-etyl-N-metyl formamidine (K.1.34), 6-tert-
butyl-8-flo-2,3-dimetyl-quinolin-4-yl este cua axit metoxy-axetic (K.1.35), 3-[5-(4-
metylphenyl)-2,3-dimetyl-isoxazolidin-3yl]-pyridin (K.1.36), 3[5-(4-clo-phenyl)-2,3-
dimetyl-isoxazolidin-3-yl]-pyridin (pyrisoxazol) (K.1.37), amit ctia axit N-(6-metoxy-
pyridin-3-yl) xyclopropancarboxylic (K.1.38), 5-clo-1(4,6-dimetoxy-pyrimidin-2-yl)-
2-metyl-1H-benzoimidazol (K.1.39), 2-(4-clo-phenyl)-N-[4-(3,4-dimetoxy-phenyl)-
isoxazol-5-yl]-2-prop-2-ynyloxy-axetamit, etyl (Z)3amino-2-xyano-3-phenyl-prop-2-
enoat (K.1.40), picarbutrazox (K.1.41), pentyl N-[6-[[(Z)-[(1-metyltetrazol-5-yl)-
phenyl-metylene]amino]oxymetyl]-2-pyridyl]jcarbamat (K.1.42), 2-[2-[(7,8-diflo-2-
metyl-3-quinolyl)oxy]-6-flo-phenyl|propan-2-ol (K.1.43), 2-[2-flo-6-[(8-flo-2-metyl-
3-quinolyl)oxy]phen-yl]propan-2-ol (K.1.44), 3-(5-flo-3,3,4,4-tetrametyl-3,4-
dihydroisoquinolin-1-yl)quinolin (K.1.45), 3-(4,4-diflo-3,3-dimetyl-3,4-
dihydroisoquinolin-1-yl)quinolin (K.1.46), 3-(4,4,5-triflo-3,3-dimetyl-3,4-
dihydroisoquinolin-1-yl)quinolin (K.1.47), 9-flo-2,2-dimetyl-5-(3-quinolyl)-3H1,4-
benzoxazepin (K.1.48);

M) Thubc diét con tring

M.1) Chét trc ché axetylcholin esteraza (AChE) tir nhom gdm M.1A carbamat,
vi du aldicarb, alanycarb, bendiocarb, benfuracarb, butocarboxim, butoxycarboxim,
carbaryl, carbofuran, carbosulfan, ethiofencarb, fenobucarb, formetanate, furathiocarb,
isoprocarb, methiocarb, methomyl, metolcarb, oxamyl, pirimicarb, propoxur,
thiodicarb, thiofanox, trimethacarb, XMC, xylylcarb va triazamat; hozc tir nhém gdm
phosphat hitu co M.1B, vi du axephat, azamethiphos, azinphos-etyl, azinphosmetyl,

cadusafos, chloretoxyfos, chlorfenvinphos, chlormephos, chlorpyrifos, chlorpyrifos-

-5O-



31333

metyl, coumaphos, cyanophos, demeton-S-metyl, diazinon, dichlorvos/ DDVP,
dicrotophos, dimethoat, dimetylvinphos, disulfoton, EPN, ethion, ethoprophos,
famphur, fenamiphos, fenitrothion, fenthion, fosthiazat, heptenophos, imicyafos,
isofenphos, isopropyl O- (metoxyaminothio-phosphoryl) salixylat, isoxathion,
malathion, mecarbam, methamidophos, methidathion, mevinphos, monocrotophos,
naled, omethoate, oxydemeton-metyl, parathion, parathion-metyl, phenthoat, phorat,
phosalon, phosmet, phosphamidon, phoxim, pirimiphos- metyl, profenofos,
propetamphos, prothiofos, pyraclofos, pyridaphenthion, quinalphos, sulfotep,
tebupirimfos, temephos, terbufos, tetrachlorvinphos, thiometon, triazophos, trichlorfon

va vamidothion;

M.2) Céc chat d6i khang kénh clorua qua céng GABA nhu: M.2A hop
chét xyclodien clo hitu co, vi du nhu endosulfan hodc chlordan; hodc fiprol M.2B

(phenylpyrazol), vi du nhu ethiprol, fipronil, flufiprol, pyrafluprol va pyriprol;

M.3)  chét diéu bién kénh canxi tir nhém gdm pyrethroid M.3A, vi du
acrinathrin, allethrin, d-cis-trans allethrin, d-trans allethrin, bifenthrin, bioallethrin,
bioallethrin S-cylclopentenyl, bioresmethrin, cycloprothrin, cyfluthrin, beta-cyfluthrin,
cyhalothrin, lambda-cyhalothrin, gamma-cyhalothrin, cypermethrin, alpha-
cypermethrin, beta-cypermethrin, theta-cypermethrin, zeta-cypermethrin,
cyphenothrin, deltamethrin, empenthrin, esfenvalerate, etofenprox, fenpropathrin,
fenvalerate, flucythrinate, flumethrin, tau-fluvalinate, halfenprox, heptafluthrin,
imiprothrin, meperfluthrin,metofluthrin, momfluorothrin, permethrin, phenothrin,
prallethrin, profluthrin, pyrethrin (pyrethrum), resmethrin, silafluofen, tefluthrin,
tetrametylfluthrin, tetramethrin, tralomethrin va transfluthrin; hoic chét didu bién

kénh natri M.3B nhu DDT hodc metoxychlor;

M.4)  Chét chi van thu thé nicotinic axetylcholin (nAChR) tir nhém gdm
M.4A neonicotinoid, vi du axetamiprid, clothianidin, xycloxaprid, dinotefuran,
imidacloprid, nitenpyram, thiacloprid va thiamethoxam; hoic cic hop chit M.4A 2:
(2E-)-1-[(6-clopyridin-3-yl)metyl]-N'-nitro-2-pentylidenhydrazincarboximidamit;
hoic M4.A.3: 1-[(6-clopyridin-3-yl)metyl]-7-metyl-8-nitro-5-propoxy-1,2,3,5,6,7-
hexahydroimidazo[1,2-a]pyridin; hodc tir nhém M.4B nicotin;
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M.5) Chét hoat héa hoat tinh enzym thu thé nicotinic axetylcholin tir nhém

gom spinosyn, vi du spinosad hodc spinetoram;

M.6) Chit hoat hoa kénh clorua tir nhém gdm avermectin va milbemycin, vi du

abamectin, emamectin benzoat, ivermectin, lepimectin hodc milbemectin;

M.7) Chét bit chudc hormon 4u tring, nhu chit twong ty hormon 4u tring
M.7A nhu hydroprene, kinoprene va methoprene; hodc céc chat khiac nhu M.7B
fenoxycarb hoac M.7C pyriproxyfen;

M.8)  chéit &c ché hdn tap khong dic hiéu (da diém), vi du M.8A alkyl
halogenua nhu metyl bromua va céc alkyl halogenua khac, hoac M.8B clopicrin, hoac

M.8C sulfuryl florua, hodc M.8D borax, hoic thudc gy nén M.8E tartar;

M.9) Chét ngin chin viéc #n ciia c¢bn tring canh gidng chon loc, vi du

M.9B pymetrozin, hodc M.9C flonicamid;

M.10) Chét tc ché sinh truong cia ve bét, vi du M.10A clofentezin,

hexythiazox va diflovidazin, hodac M.10B etoxazol,

M.11) Céc vi sinh vét phd v& mang rudt gita cia con trung, vi du bacillus
thuringiensis hodc bacillus sphaericus va protein trir sdu ma chung tao ra nhw bacillus
thuringiensis subsp. israelensis, bacillus sphaericus, bacillus thuringiensis subsp.
aizawai, bacillus thuringiensis subsp. kurstaki va bacillus thuringiensis subsp.
tenebrionis, hodc protein cdy Bt: CrylAb, CrylAc, CrylFa, Cry2Ab, mCry3A,
Cry3Ab, Cry3Bb va Cry34/35Abl;

M.12) Chéit ttc ché ATP syntaza ty thé, vi du M.12A diafenthiuron, hoic
M.12B thubc diét ve bét co thiéc nhu azocyclotin, cyhexatin or fenbutatin oxit, hoac
M.12C propargit, hodc M.12D tetradifon;

M.13) Céc chét cach ly phosphoryl héa oxy héa nhd viée phd v& gradient
proton, vi du chlorfenapyr, DNOC hodc sulfluramid;

M.14) Chét phong bé kénh thu thé nicotinic axetylcholin (nAChR), vi du chét
twong tu nereistoxin nhu bensultap, cartap hydroclorua, thiocyclam hodc thiosultap

natri;
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M.15) Chét e ché qua trinh sinh tdng hop chitin kidu 0, nhu benzoylure, vi du
nhw bistrifluron, chlorfluazuron, diflubenzuron, fluxycloxuron, flufenoxuron,
hexaflumuron, lufenuron, novaluron, noviflumuron, teflubenzuron hoic triflumuron;

M.16) Chét trc ché qué trinh sinh téng hop chitin kidu 1, vi du nhw buprofezin;

M.17) Chét lam gidn doan 16t x4c, d6i véi con trung hai canh, vi du nhu
cyromazin;

M.18) Chét chi1 van thu thé ecdyson nhu diacylhydrazin, vi du metoxyfenozid,

tebufenozid, halofenozid, fufenozid hoidc chromafenozid,
M.19) Chét chti van thu thé octopamin, vi du nhu amitraz;

M.20) Chat @&c ché van chuyén dién tir phuc III ty thé, vi du M.20A
hydrametylnon, hodc M.20B acequinocyl, hodc M.20C fluacrypyrim;

M.21) Chét @ ché van chuyén dién tir phiic 1 ty thé, vi du chit diét be vét
M21A METI va chit diét con tring nhw fenazaquin, fenpyroximat, pyrimidifen,
pyridaben, tebufenpyrad hoac tolfenpyrad, hodc M.21B rotenon;

M.22) Chét chan kénh natri phu thudc dién thé, vi du M.22A indoxacarb, hoic
M.22B metaflumizon, hoac M.22B.1: 2-[2-(4-xyanophenyl)-1-[3-
(triflometyl)phenyl]etyliden]-N-[4-(diflometoxy)phenyl]-hydrazincarboxamit ~ hodc
M.22B.2: N-(3-clo-2-metylphenyl)-2-[(4-clophenyl)[4-[metyl(metylsulfonyl)amino]-

phenyl]metylen]-hydrazincarboxamit;

M.2) Chit @c ché axetyl CoA carboxylaza, nhu din xuét axit Tetronic v
Tetramic, vi du spirodiclofen, spiromesifen hoéc spirotetramat;

M.24) Chét tic ché van chuyén dién tir phtrc IV ty thé, vi du M.24A phosphin
nhu nhom phosphua, canxi phosphua, phosphin hodc k&m phosphua, hodc M.24B
Xyanua;

M.25) Chit e ché van chuyén dién tir phtc II ty thé, nhu din xuit beta-
ketonitril, vi du xyenopyrafen hoéc cyflumetofen;

M.28) Chit didu bién thu thé ryanodin tir nhém gdém diamit, vi du nhu
flubendiamit, chlorantraniliprol (rynaxypyr®), xyantraniliprol (cyazypyr®),
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tetraniliprol hodc hop chét phtalamit M.28.1: (R)-3-Chlor-N1-{2-metyl-4-[1,2,2,2 —
tetrafluor-1-(trifluormetyl)etyl]phenyl }-N2-(1-metyl-2-metylsulfonyletyl)phthalamid
va M.28.2: (S)-3-Chlor-N1-{2-metyl-4-[1,2,2,2 —tetrafluor-1-
(trifluormetyl)etyl]phenyl}-N2-(1-metyl-2-metylsulfonyletyl)phthalamid, ho#c hop
chit M.28.3: 3-bromo-N-{2-bromo-4-clo-6-[(1 -xyclopropyletyl)carbamoyl]phenyl } -
1-(3-chlorpyridin-2-yl)-1H-pyrazol-5-carboxamit (tén dugc d& xuit theo ISO:
xyclaniliprol), hodc hop chit M.28.4: metyl-2-[3,5-dibromo-2-({[3-bromo-1-(3-
chlorpyridin-2-yl)-1H-pyrazol-5-yl]cacbonyl } amino)benzoyl]-1,2-
dimetylhydrazincarboxylat; hoic hop chit dwoc chon tir M.28.5a) dén M.28.5d) va
M.28.5h) dén M.28.5]): M.28.5a) N-[4,6-diclo-2-[(dietyl-lambda-4-
sulfanyliden)carbamoyl]-phenyl]-2-(3-clo-2-pyridyl)-5-(triflometyl)pyrazol-3-
carboxamit; M.28.5b) N-[4-clo-2-[(dietyl-lambda-4-sulfanyliden)carbamoyl]-6-metyl-
phenyl]-2-(3-clo-2-pyridyl)-5-(triflometyl)pyrazol-3-carboxamit, M.28.5¢) N-[4-clo-
2-[(di-2-propyl-lambda-4-sulfanyliden)carbamoyl]-6-metyl-phenyl]-2-(3-clo-2-
pyridyl)-5-(triflometyl)pyrazol-3-carboxamit; M.28.5d) N-[4,6-diclo-2-[(di-2-propyl-
lambda-4-sulfanyliden)carbamoyl]-phenyl]-2-(3-clo-2-pyridyl)-5-(triflometyl)pyrazol-
3-carboxamit; M.28.5h) N-[4,6-dibromo-2-[(dietyl-lambda-4-
sulfanyliden)carbamoyl]-phenyl]-2-(3-clo-2-pyridyl)-5-(triflometyl)pyrazol-3-
carboxamit; M.28.51) N-[2-(5-Amino-1,3,4-thiadiazol-2-yl)-4-clo-6-metylphenyl]-3-
bromo-1-(3-clo-2-pyridinyl)-1H-pyrazol-5-carboxamit, M.28.5j) 3-clo-1-(3-clo-2-
pyridinyl)-N-[2,4-diclo-6-[[(1-xyano-1-metyletyl)amino]cacbonyl]phenyl]-1H-
pyrazol-5-carboxamit; M.28.5k) 3-Bromo-N-[2,4-diclo-6-(metylcarbamoyl)phenyl]-1-
(3,5-diclo-2-pyridyl)-1H-pyrazol-5-carboxamit; M.28.51) N-[4-clo-2-[[(1,1-
dimetyletyl)amino]cacbonyl]-6-metylphenyl]-1-(3-clo-2-pyridinyl)-3-(flometoxy)-1H-
pyrazol-5-carboxamit; hoic hop chit dugc chon tir M.28.6: N-(2-xyanopropan-2-yl)-
N-(2,4-dimetylphenyl)-3-iodobenzen-1,2-dicarboxamit; hoac M.28.7: 3-clo-N-(2-
xyanopropan-2-yl)-N-(2,4-dimetylphenyl)-benzen-1,2-dicarboxamit;

M.29) Céc hop chit c6 hoat tinh trir c6n tring c6 phwong thirc tic dong chua
biét hoic khong xac dinh, vi du nhu afidopyropen, afoxolaner, azadirachtin,

amidoflumet, benzoximate, bifenazate, broflanilide, bromopropylate, chinomethionat,

cryolite, dicloromezotiaz, dicofol, flufenerim, flometoquin, fluensulfone, fluhexafon,
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fluopyram, flupyradifurone, fluralaner, metoxadiazone, piperonyl butoxide,
pyflubumide, pyridalyl, pyrifluquinazon, sulfoxaflor, tioxazafen, triflumezopyrim,

hoic hop chét;

M.29.3: 11-(4-clo-2,6-dimetylphenyl)-12-hydroxy-1,4-dioxa-9-azadispiro-
[4.2.4.2]-tetradec-11-en-10-on, hodc hop chit M.29.4: 3-(4’-flo-2,4-dimetylbiphenyl-
3-yl)-4-hydroxy-8-oxa-1-azaspiro[4.5]dec-3-en-2-on, hoic hop chit M.29.5: 1-[2-flo-
4-metyl-5-[(2,2,2-trifloetyl)sulfinyl]phenyl]-3-(triflometyl)-1H-1,2,4-triazol-5-amin,

hoac tac dong dua trén bacillus firmus (Votivo, I-1582);

ho#ic hop chit dugc chon tir nhém gdm M.29.6, trong d6 hop chit nay duogc
chon tir M.29.6a) dén M.29.6k): M.29.6a) (E/Z)-N-[1-[(6-clo-3-pyridyl)metyl]-2-
pyridyliden]-2,2,2-triflo-axetamit; M.29.6b) (E/Z)-N-[1-[(6-clo-5-flo-3-
pyridyl)metyl]-2-pyridyliden]-2,2,2-triflo-axetamit; M.29.6¢) (E/Z)-2,2,2-triflo-N-[1-
[(6-flo-3-pyridyl)metyl]-2-pyridyliden]axetamit; M.29.6d) (E/Z)-N-[1-[(6-bromo-3-
pyridyl)metyl]-2-pyridyliden]-2,2,2-triflo-axetamit; M.29.6e) (E/Z)-N-[1-[1-(6-clo-3-
pyridyl)etyl]-2-pyridyliden]-2,2,2-triflo-axetamit; M.29.6f)  (E/Z)-N-[1-[(6-clo-3-
pyridyl)metyl]-2-pyridyliden]-2,2-diflo-axetamit; M.29.6g) (E/Z)-2-clo-N-[1-[(6-clo-
3-pyridyl)metyl]-2-pyridyliden]-2,2-diflo-axetamit; M.29.6h) (E/Z)-N-[1-[(2-
clopyrimidin-5-yl)metyl]-2-pyridyliden]-2,2,2-triflo-axetamit; M.29.6i) (E/Z)-N-[1-
[(6-clo-3-pyridyl)metyl]-2-pyridyliden]-2,2,3,3,3-pentaflo-propanamit); M.29.6j) N-
[1-[(6-clo-3-pyridyl)metyl]-2-pyridyliden]-2,2,2-triflo-thioaxetamit; hodc M.29.6k) N-
[1-[(6-clo-3-pyridyl)metyl]-2-pyridyliden]-2,2,2-triflo-N'-isopropyl-axetamidin; hoac
cac hop chit M.29.8: 8-clo-N-[2-clo-5-metoxyphenyl)sulfonyl]-6-triflometyl)-
imidazo[1,2-a]pyridin-2-carboxamit;

hoic cac hop chit M.29.9.a): 4-[5-(3,5-diclophenyl)-5-(triflometyl)-4H-
isoxazol-3-yl]-2-metyl-N-(1-oxothietan-3-yl)benzamit; hodc M.29.9.b): 4-[5-(3,5-
Diclophenyl)-5-triflometyl-4,5-dihydroisoxazol-3-yl]-N-[(metoxyimino)metyl]-2-
metylbenzamit;

hoac M.29.10: 5-[3-[2,6-diclo-4-(3,3-dicloallyloxy)phenoxy]propoxy]-1H-
pyrazol;

hodc hop chit dugc chon tir nhém gdm M.29.11, trong d6 hop chit nay duoc
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chon tir M.29.11b) dén M.29.11p): M.29.11.b) 3-(benzoylmetylamino)-N-[2-bromo-4-
[1,2,2,3,3,3-hexaflo-1-(triflometyl)propyl]-6-(triflometyl)phenyl]-2-flo-benzamit;
M.29.11.c) 3-(benzoylmetylamino)-2-flo-N-[2-i0odo-4-[1,2,2,2-tetraflo-1-
(triflometyl)etyl]-6-(triflometyl)phenyl]-benzamit; M.29.>1 1.d) N-[3-[[[2-i0odo-4-
[1,2,2,2-tetraflo-1-(triflometyl)etyl]-6-(triflometyl)phenylJamino]cacbonyl |phenyl]-N-
metyl-benzamit; M.29.11.e) N-[3-[[[2-bromo-4-[1,2,2,2-tetraflo-1-(triflometyl)etyl]-6-
(triflometyl)phenyl]amino]cacbonyl]-2-flophenyl]-4-flo-N-metyl-benzamit;
M.29.11.1) 4-flo-N-[2-flo-3-[[[2-i0d0-4-[1,2,2,2-tetraflo-1-(triflometyl)etyl]-6-
(triflometyl)phenyl]amino]cacbonyl|phenyl]-N-metyl-benzamit; M.29.11.g) 3-flo-N-
[2-flo-3-[[[2-i0d0-4-[1,2,2,2-tetraflo-1-(triflometyl)etyl]-6-
(triflometyl)phenyl]amino]cacbonyl]phenyl]-N-metyl-benzamit; M.29.11.h) 2-clo-N-
[3-[[[2-i0d0-4-[1,2,2,2-tetraflo-1-(triflometyl)etyl]-6-
(triflometyl)phenyl]amino]cacbonyl]phenyl]- 3-pyridinecarboxamit; M.29.11.i) 4-
xyano-N-[2-xyano-5-[[2,6-dibromo-4-[1,2,2,3,3,3-hexaflo-1-
(triflometyl)propyl]phenyl]carbamoyl]phenyl]-2-metyl-benzamit; M.29.11.j) 4-xyano-
3-[(4-xyano-2-metyl-benzoyl)amino]-N-[2,6-diclo-4-[1,2,2,3,3,3-hexaflo-1-
(triflometyl)propyl]phenyl]-2-flo-benzamit; M.29.11.k)  N-[5-[[2-clo-6-xyano-4-
[1,2,2,3,3,3-hexaflo-1-(triflometyl)propyl|phenyl Jcarbamoyl]-2-xyano-phenyl]-4-
xyano-2-metyl-benzamit; M.29.11.1) N-[5-[[2-bromo-6-clo-4-[2,2,2-triflo-1-hydroxy-
1-(triflometyl)etyl|phenyl]carbamoyl]-2-xyano-phenyl]-4-xyano-2-metyl-benzamit;
M.29.11.m) N-[5-[[2-bromo-6-clo-4-[1,2,2,3,3,3-hexaflo-1-(triflometyl)propyl]-
phenyl]carbamoyl]-2-xyano-phenyl]-4-xyano-2-metyl-benzamit; M.29.11.n) 4-xyano-
N-[2-xyano-5-[[2,6-diclo-4-[1,2,2,3,3,3-hexaflo-1-
(triflometyl)propyl]phenyl]carbamoyl]phenyl]-2-metyl-benzamit; M.29.11.0)  4-
xyano-N-[2-xyano-5-[[2,6-diclo-4-[1,2,2,2-tetraflo-1-
(triflometyl)etyl]phenyl]carbamoyl]phenyl]-2-metyl-benzamit; M.29.11.p) N-[5-[[2-
bromo-6-clo-4-[1,2,2,2-tetraflo-1-(triflometyl)etyl|phenyl]carbamoyl]-2-xyano-
phenyl] -4-Xyan0-2-mety1-benzamit;

hozc hop chit duoc chon tir nhém gébm M.29.12, trong d6 hop chat nay dwoc
chon tr M.29.12a) dn M.29.12m): M.29.12.a) 2-(1,3-Dioxan-2-yl)-6-[2-(3-
pyridinyl)-5-thiazolyl]-pyridin; M.29.12.b) 2-[6-[2-(5-flo-3-pyridinyl)-5-thiazolyl]-2-
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pyridinyl]-pyrimidin;  M.29.12.c)  2-[6-[2-(3-Pyridinyl)-5-thiazolyl]-2-pyridinyl]-
pyrimidin; M.29.12.d)  N-metylsulfonyl-6-[2-(3-pyridyl)thiazol-5-yl]|pyridin-2-
carboxamit, M.29.12.e) = N-metylsulfonyl-6-[2-(3-pyridyl)thiazol-5-yl]pyridin-2-
carboxamit, M.29.12.f) N-etyl-N-[4-metyl-2-(3-pyridyl)thiazol-5-yl]-3-metylthio-
propanamit; M.29.12.g) N-metyl-N-[4-metyl-2-(3-pyridyl)thiazol-5-y1]-3-metylthio-
propanamit; M.29.12.h) N,2-Dimetyl-N-[4-metyl-2-(3-pyridyl)thiazol-5-yl]-3-
metylthio-propanamit; M.29.12.i) N-etyl-2-metyl-N-[4-metyl-2-(3-pyridyl)thiazol-5-
yl]-3-metylthio-propanamit; M.29.12.j) N-[4-clo-2-(3-pyridyl)thiazol-5-y1]-N-etyl-2-
metyl-3-metylthio-propanamit; M.29.12.k) N-[4-clo-2-(3-pyridyl)thiazol-5-yl1]-N,2-
dimetyl-3-metylthio-propanamit; M.29.12.1) N-[4-clo-2-(3-pyridyl)thiazol-5-yl]-N-
metyl-3-metylthio-propanamit; M.29.12.m) N-[4-clo-2-(3-pyridyl)thiazol-5-yl]-N-
etyl-3-metylthio-propanamit;

hoic cac hop chit M.29.14a) 1-[(6-clo-3-pyridinyl)metyl]-1,2,3,5,6,7-
hexahydro-5-metoxy-7-metyl-8-nitro-imidazo[1,2-a]pyridin; hoac M.29.14b) 1-[(6-
clopyridin-3-yl)metyl]-7-metyl-8-nitro-1,2,3,5,6,7-hexahydroimidazo[1,2-a]pyridin-5-

ol;

hoic cac hop chit M.29.16a) I-isopropyl-N,5-dimetyl-N-pyridazin-4-yl-
pyrazol-4-carboxamit; hodc M.29.16b) 1-(1,2-dimetylpropyl)-N-etyl-5-metyl-N-
pyridazin-4-yl-pyrazol-4-carboxamit; M.29.16c) N,5-dimetyl-N-pyridazin-4-yl-1-
(2,2,2-triflo-1-metyl-etyl)pyrazol-4-carboxamit; M.29.16d) I-[1-(1-
xyanoxyclopropyl)etyl]-N-etyl-5-metyl-N-pyridazin-4-yl-pyrazol-4-carboxamit;
M.29.16e) N-etyl-1-(2-flo-1-metyl-propyl)-5-metyl-N-pyridazin-4-yl-pyrazol-4-
carboxamit; M.29.16f) 1-(1,2-dimetylpropyl)-N,5-dimetyl-N-pyridazin-4-yl-pyrazol-
4-carboxamit; M.29.16g) 1-[1-(1-xyanoxyclopropyl)etyl]-N,5-dimetyl-N-pyridazin-4-
yl-pyrazol-4-carboxamit; M.29.16h) N-metyl-1-(2-flo-1-metyl-propyl]-5-metyl-N-
pyridazin-4-yl-pyrazol-4-carboxamit, M.29.16i) 1-(4,4-difluoroxyclohexyl)-N-etyl-5-
metyl-N-pyridazin-4-yl-pyrazol-4-carboxamit; hoic M.29.16j) 1-(4,4-
diﬂuorokyclohexyl)-N, 5-dimetyl-N-pyridazin-4-yl-pyrazol-4-carboxamit;

N) Thudc diét co

- thubc diét co tir nhom gdm axetamit, amit, aryloxyphenoxypropionat,
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benzamit, benzofuran, axit benzoic, benzothiadiazinon, bipyridylium, carbamat,
chloroaxetamit, axit clocarboxylic, xyclohexandion, dinitroanilin, dinitrophenol,
diphenyl ete, glyxin, imidazolinon, isoxazol, isoxazolidinon, nitril, N-phenylphtalimit,
oxadiazol, oxazolidindion, oxyaxetamit, axit phenoxycarboxylic, phenylcarbamat,
phenylpyrazol, phenylpyrazolin, phenylpyridazin, axit phosphinic, phosphoroamidat,
phosphorodithioat, phthalamat, pyrazol, pyridazinon, pyridin, axit pyridincarboxylic,
pyridincarboxamit, pyrimidindion, pyrimidinyl(thio)benzoat, axit quinolincarboxylic,
semicarbazon,  sulfonylaminocacbonyltriazolinon,  sulfonylure,  tetrazolinon,
thiadiazol, thiocarbamat, triazin, triazinon, triazol, triazolinon, triazolocarboxamit,

triazolopyrimidin, triketon, uraxil, hodc ure.

Sang ché con dé cap dén ché phdm hoa noéng chira hdn hop gdm it nhat mot
hop chat c6 cong thirc I, nghia 13 chét &c ché nitrat hoa theo sang ché (hop chit I hoic
hop phé‘m I) va it nhit mot hoat chét khac hitu hidu d8 bao vé thuc vat, chéng han dugc
chon tir nhém A) dén N) (hop phin 2), cu thé 12 mot thudc diét ndm khac, ching han
mot hodc nhiéu thude diét nAm tir nhém A) dén K), nhu d3 mb ta & trén, va néu cin,
mot dung mdi hodc chit mang rén thich hop. Cac hdn hop nay duoc dic biét quan
tam, do nhiéu trong s6 ching & cing ty 18 sit dung thé hién hiéu qué cao hon dbi véi
nim gay hai. Ngoai ra, viéc chéng lai ndm gy hai bing hdn hop gdm hop chit I va it
nhit mot thudc diét nAm tir nhém A) dén K), nhu d3 mo ta & trén, 12 hitu hiéu hun viée
chéng lai cic loai nAm nay bing hop chét I riéng r& hodc thude diét ndm tir nhém A)
dén K) riéng ré.

Bing céach sit dung hop chét I ciing vé6i it nhat mot hoat chét tir nhém A) dén
N), ¢6 thé thu dugc tic dung hiép ddng dbi véi sire khoe thuc vat, nghia 13 thu dugc

tac dung 16n hon tong céc tic dung riéng 1& theo cach don gian (hdn hop hiép dong).

Diéu nay co thé dat duoc béng cach st dung hop chét I va it nhat mot hoat chét
khac mot cach ddng thoi, hodc cing nhau (ching han hdn hop tron trong thing) hoic
riéng r&, hoic 14n luot, trong d6 khoang cach thoi gian gitta nhitng 14n sir dung riéng
1& duogc Iya chon d& dam bao ring hoat chit dugc ding trude van xuét hién & vi tri tac
dong vai lwong du ¢ thoi diém sir dung cac hoat chit khac. Thi tu st dung khong phai

1a didu thiét yéu dé thuc hién sang ché.
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Khi sir dung hop chét I va thude trir dich hai I 1an luot, thoi gian gitta hai lan st
dung c6 thé thay doi, chang han nim trong khoang tir 2 gid dén 7 ngay. Ciing cé thé
st dung khoang rong hon thay ddi tir 0,25 gio dén 30 ngay, t6t hon 13 tir 0,5 gid dén
14 ngay, cu thé 1a tir 1 gio> dén 7 ngay hodc tir 1,5 gitr dén 5 ngdy, t6t hon nita 13 tir 2
gio dén 1 ngay. Trong trudng hop hdn hop gdm thube trir dich hai II duge chon tir

nhém L), t6t hon 13 thude trir dich hai I duoc ding & lan xi 1y cudi cing.

Trong hdn hop va ché phim hai hop phdn theo sang ché, ty 16 khbi luong gitta
hop phin 1) va hop phin 2) thudng phu thudc vao dic tinh cia hop phin c6 hoat tinh
duoc str dung, thudng nim trong khoang tir 1:100 dén 100:1, théng thuong nim trong
khoang tir 1:50 dén 50:1, t5t hon 13 trong khoang tir 1:20 dén 20:1, t6t hon nita 13
trong khoang tir 1:10 dén 10:1, con t6t hon nita 13 trong khoang tir 1:4 dén 4:1 va cu
thé 1a trong khoang tir 1:2 dén 2:1.

Theo cac phuwong an khac cia hdn hop va ché phidm gdm hai hop phan, ty 18
khdi lwong gitta hop phén 1) va hop phdn 2) thuong ndm trong khoang tir 1000:1 dén
1:1, thudng 13 trong khoang tir 100: 1 dén 1:1, thuong 14 trong khoang tir 50:1 dén 1:1,
t6t hon 1a trong khoang tir 20:1 dén 1:1, t6t hon nita 14 trong khoang tir 10:1 dén 1:1,
con tot hon nita 13 trong khoang tir 4:1 dén 1:1 va cu thé 13 trong khoang tir 2:1 dén
1:1.

Theo cac phwong 4n khac nita ctia hén hop va ché phdm hai hop phin, ty 18
khéi lwong gitra hop phin 1) va hop phin 2) thudng nim trong khoang tir 1:1 dén
1:1000, thuong trong khoang tir 1:1 dén 1:100, thuong trong khoang tir 1:1 dén 1:50,
t6t hon 14 trong khoang tir 1:1 dén 1:20, t6t hon nita 1a trong khoang tir 1:1 dén 1:10,
con t6t hon nita 13 trong khoang tir 1:1 dén 1:4 va cu thé 13 trong khoang tir 1:1 dén
1:2.

Theo cac phuong 4n khac nita ctia hdn hop va ché pham, ty 18 khéi lwong gitra
hop phan 1) va hop phan 2) thudng phu thude vao cic dic tinh ctia hop phin c6 hoat
tinh duoc st dung, thuong nim trong khoang tir 1:10.000 dén 10.000:1, thudng trong
khoang tir 1:100 d&én 10.000:1, t6t hon 1 trong khoang tir 1:100 dén 5.000:1, t5t hon
nita 13 trong khoang tir 1:1 dén 1.000:1, con tét hon nita 12 trong khoang tir 1:1 dén

500:1 va cu thé 14 trong khoang tir 10:1 dén 300:1.
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Theo céc phuong 4n khéc ctia hdn hop va ché phim, ty 18 khéi lwong gitta hop
phan 1) va hop phdn 2) thudng trong khoang tir 20.000:1 dn 1:10, thudng trong
khoang tir 10.000:1 dn 1:1, thuong trong khoang tir 5.000:1 dén 5:1, t&t hon 1a trong
khoang tir 5.000:1 dén 10:1, t6t hon nita 12 trong khoang tir 2.000:1 dén 30:1, con tét
hon nita 1a trong khoang tir 2.000:1 dén 100:1 va cu thé 1a trong khoang tir 1.000:1
dén 100:1.

Theo céc phwong 4n khéc ctia hdn hop va ché phim, ty 16 khbi lwong gitta hop
phin 1) va hop phédn 2) thudong trong khoang tir 1:20.000 dén 10:1, thuong trong
khoang tir 1:10.000 dén 1:1, thudng trong khoang tir 1:5.000 dén 1:5, t6t hon 14 trong
khoang tir 1:5.000 dén 1:10, tSt hon nita 13 trong khoang tir 1:2.000 dén 1:30, con tdt
hon nita 13 trong khoang tir 1:2.000 dn 1:100 va cu thé 13 trong khoang tir 1:1.000
dén 1:100.

Trong hdn hop ba thanh phan, nghia 1a ché phim theo sang ché chira hop phin
1) v hop phan 2) va hop chét III (hop phin 3), ty 16 khéi lwong gifta hop phén 1) va
hop phin 2) tiy thudc vao ddc tinh cta hoat chit duge st dung, thudng nim trong
khoang tlr 1:100 dén 100:1, thudng trong khoang tir 1:50 dén 50:1, tét hon 1 trong
khoang tir 1:20 dén 20:1, t6t hon nita 14 trong khoang tir 1:10 dén 10:1 va cu thé 1a
trong khoang tir 1:4 dén 4:1, va ty 18 khdi luong gitta hop phin 1) va hop phén 3)
thuong nim trong khoang tir 1:100 dén 100:1, thudng trong khoang tlr 1:50 dén 50:1,
t6t hon 13 trong khoang tir 1:20 dén 20:1, t6t hon nita 13 trong khoang tir 1:10 dén 10:1
va cu thé 1a trong khoang tir 1:4 dén 4:1.

Néu cin, cac hop phin cé hoat tinh khic dwoc bd sung vé6i ty 16 véi hop phan
1) 1a tir 20:1 dn 1:20.

Céc ty 18 nay ciing thich hop d6i véi hdn hop theo sang ché duoc ding bing
cach xur 1y hat.

Hoat chét dugc dé cap dén nhw 13 hop phén 2, cach diéu ché ching va hoat tinh
cia chung ching han chéng lai ndm gdy hai 13 dd biét (xem:
http://www.alanwood.net/pesticides/); cac cht ndy sin c6 dé ban trén thi truong. Hop
chét duoc mo ta boi danh phap TUPAC, viée diéu ché chung va hoat tinh trir dich hai
cta ching cling dd duoc biét (xem Can. J. Plant Sci. 48(6), 587-94, 1968; EPA 141
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317; EP-A 152 031; EP-A 226 917; EPA 243 970; EPA 256 503; EP-A 428 941; EP-
A'532022; EP-A 1028 125; EP-A 1035122; EPA 1201 648; EPA 1122244,
JP 2002316902; DE 19650197; DE 10021412; DE 102005009458; US 3,296,272,
US 3,325,503; WO 98/46608; WO 99/14187; WO 99/24413; WO 99/27783;
WO 00/29404; WO 00/46148; WO 00/65913; WO 01/54501; WO 01/56358,;
WO 02/22583; WO 02/40431; WO 03/10149; WO 03/11853; WO 03/14103;
WO 03/16286; WO 03/53145; WO 03/61388; WO 03/66609; WO 03/74491;
WO 04/49804; WO 04/83193; WO 05/120234; WO 05/123689; WO 05/123690;
WO 05/63721; WO 05/87772; WO 05/87773; WO 06/15866; WO 06/87325;
WO 06/87343; WO 07/82098; WO 07/90624, WO 11/028657, W0O2012/168188, WO
2007/006670, WO 2011/77514; WO13/047749, WO 10/069882, WO 13/047441, WO
03/16303, WO 09/90181, WO 13/007767, WO 13/010862, WO 13/127704,
WO 13/024009, WO 13/024010 va WO 13/047441, WO 13/162072, WO 13/092224,
WO 11/135833).

Céc hop chét sin ¢6 dé ban thudc nhém M dugc liét két trén diy c6 thé duoc
tim thdy trong The Pesticide Manual, 16th Edition, C. MacBean, British Crop
Protection Council (2013) khong ké nhiing céng bd khac. S6 tay thubc trir dich hai
truc tuyén dwogc cdp nhat thuong xuyén va c6 thé truy cdp qua

http://bepedata.com/pesticide-manual.html. Co s¢ dit liéu truc tuyén khac dbi voi

thudc trr dich hai v6i tén goi thong thudong theo ISO 1a
http://www.alanwood.net/pesticides. M.4 neonicotinoid cycloxaprid 13 di biét tix
W02010/069266 va W02011/069456, neonicotinoid M.4A.2, d6i khi con dugc goi 1a
guadipyr, 1a da biét tir WO2013/003977, va neonicotinoid M.4A.3 (dugc phé chuin
nhu 13 paichongding & Trung Quéc) 14 d3 biét tr WO2007/101369. Chét tuwong tu
metaflumizon M.22B.1 duoc mé ta trong CN10171577 va chit twong tw M.22B.2
trong CN102126994. Phthalamit M.28.1 va M.28.2 déu di biét tr W02007/101540.
Anthranilamit M.28.3 dugc md ta trong W02005/077934. Hop chét hydrazit M.28.4
dwoc mé ta trong WO2007/043677. Anthranilamit M.28.5a) dén M.28.5d) va
M.28.5h) dugc md ta trong WO 2007/006670, WO2013/024009 va W0O2013/024010,
anthranilamit M.28.5{)) dugc moé ta trong WO2011/085575, M.28.5j) trong
WO02008/134969, M.28.5k) trong US2011/046186 va M.28.51) trong
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W02012/034403. Hop chit diamit M.28.6 vA M.28.7 c6 thé dugc tim thdy trong
CN102613183. Dan xuét ketoenol mach vong duoc thé spiroketal M.29.3 1a da biét tir
W02006/089633 va din xudt ketoenol vong spiro dwoc thé biphenyl M.29.4 tu
W02008/067911. Triazoylphenylsulfua M.29.5 dugc moé ta trong W0O2006/043635,
va cdc tdc nhan phong trir sinh hoc trén co s& bacillus firmus duge md ta trong
W02009/124707. Hop chit M.29.6a) dén M.29.6i) dwoc liét ké trong M.29.6 duogc
mé ta trong WO2012/029672, va M.29.6j) va M.29.6k) trong W02013/129688.
Thudc diét giun tron M.29.8 12 da biét tir W02013/055584. Isoxazolin M.29.9.a) duoc
md ta trong WO2013/050317. Isoxazolin M.29.9.b) dugc mbé ta trong
WO02014/126208. Chit twong tu kiu pyridalyl M.29.10 la d3 biét tu
W02010/060379. Carboxamit broflanilid va M.29.11.b) dén M.29.11.h) dugc mod ta
trong WO02010/018714, vi carboxamit M.29.11i) dén M.29.11.p) trong
W02010/127926. Pyridylthiazol M.29.12.a) dén M.29.12.c) 1a da biét tur
W02010/006713, M.29.12.d) va M.29.12.¢) 1a di biét tr WO2012/000896, va
M.29.12.f) &n M.29.12.m) tir WO2010/129497. Hop chit M.29.14a) va M.29.14b) 14
d3 biét tr W02007/101369. Pyrazol M.29.16.a) dén M.29.16h) duoc mé ta trong
W02010/034737, W02012/084670, va WO02012/143317, twong ung, va pyrazol
M.29.161) va M.29.16j) dugc mo ta trong US 61/891437.

Theo mot khia canh khéc, sang ché dé c4p dén hdn hop héa néng chira it nhit
mot phan boén; va it nhét mot chit (e ché nitrat hoa nhu duoc x4c dinh o trén trong

ban md ta nay; hodc it nhat mdt phan bon va ché pham nhu dugce dé cip ¢ trén.

Trong thuét ngit theo sang ché "hdn hop hoa ndng" c6 nghia 13 t6 hop gbém it
nhét hai hop chit. Tuy nhién, thuat ngit nay khong chi g6i han & hdn hop vt Iy gdm it
nhét hai hop chat, ma con dung dé chi dang bao ché bat ki cua it nhat mot hop chit va
it nhit mot hop chét khac nita, viée sit dung ching ¢6 lién quan dén thoi gian va/hodc
dia diém.

Céc hdn hop héa ndng c6 thé, vi du, dwoc bio ché riéng 1& nhung duogc 4p dung
trong méi lién hé vé thoi gian, nghia 13 ddng thoi hodc 1an luot, viée ding 14n luot véi

khoang cach thoi gian cho phép cac hop chét c6 tac dung phdi hop.

Ngoai ra, cac hop chat riéng ré ciia cic hdn hgp héa nong theo sang ché nhu
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céc phin ctia bd kit hodic cdc phin cta hén hop gdm hai hop phin c6 thé duoc tron boi
chinh ngudi st dung trong thiét bi trén thich hop. Theo cac phuong an cu thé, néu

thich hop, cac chit bd trg khac nita c6 thé duge bd sung.

Thuét ngit "phan bén" duge hiéu 1 hop chét héa hoc duoc ding dé thuc diy su
sinh truéng ctia thuc vat va qua. Phan bén thuong duge ding hoic qua dét (48 hip thu
boi ré thyc vat), qua nguyén liu thay thé dit (cting dé hap thu boi ré thuc vat), hodc
bang cach bén qua 14 (dé hip thu qua 14). Thuat ngit ndy ciing bao gdbm hdn hop gém

mdt hoic nhiéu loai phin bén khic nhau nhu da néu duéi day.

Thuat ngit "phan bén" c6 thé dugc chia nhé thanh vai loai bao gdm: a) phan
bon hitu co (bao gdm cac chit tir thuc vat/dong vat da bi phan hiy), b) phan bon vo co

(bao gdm hoa chét va khoang chét) va ¢) phan bon chira ure.

Phan bén hitu co bao gdbm phan xanh, ching han phin xanh 10ng, phan xanh
ban 16ng, phan tir hé théng khi sinh hoc, phan chudng hodc phén tir rom, bun thai,
phan trin qué, than bun, rong bién, phéan tron, chat thai, va phan chim. Phan xanh tir
cdy xanh cfing thudng duoc sir dung dé bd sung céc chit dinh dudng (dic biét 14 nito)
cho d4t. Phan bén hitu co duoc san xuit bao gém phén tron, bot tiét, bot xuong va
chit chiét rong bién. Cac vi du khéc nita 14 cac protein duoc phan giai boi enzym, bot
c4, va bot 16ng. Phan con lai ciia cdy trdng tir vu trude dang bi phan huy 13 ngudn
cung cip chit mau khic. Ngoai ra, cic chat khoang xuit hién trong tu nhién nhu

phosphat mé d4, kali sulfat va da voi cling dugc xem la phan bén vo co.

Phén bén vo co thudng duge san xuit nhd cac quy trinh héa hoc (nhu quy trinh
Haber), ciing bang cach st dung céc trim tich xuit hién trong tu nhién, ddng thoi lam
bién @i chiing v& miat hoa hoc (ching han superphosphat dugc ¢d dic ba 1an). Phan
bén vo co xuét hién trong tu nhién bao gdm natri nitrat & Chile, phosphat c6 & cac méd
da, da voi, va phéan bon kali tho.

Theo mdt phwong 4n cu th, phan bén vd co cé thé 13 phan bén NPK. "Phan bén
NPK" 14 phan bén v6 co duge biao ché & ndng d6 thich hop va céc td hop gdm ba chét
dinh dudng chinh nito (N), phospho (P) va kali (K) ciing nhu thuong 1a S, Mg, Ca, va

céc nguyén té dang vét.
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Theo céc phuong 4n cu thé, phan bon chira ure c6 thé 14 ure, formaldehyt ure,
anhydrous amoni, dung dich ure amoni nitrat (UAN), ure sulfur, phdn bén NPK trén
co s& ure, hodc ure amoni sulfat. Viéc st dung ure 1am phén bén cling dugc du dinh.
Trong trudong hop phén bén chira ure hodc ure duge st dung hodc dwoc dua vao, dac
biét wu tién néu chit e ché ureaza nhur duge xéc dinh trén day trong ban mé ta ndy cd
thé dugc bd sung vao hoic ngoai ra ¢6 mit, hodc duoc sir dung & cing thoi diém hodc

cung vdi phan bon chita ure.

Phan bén c6 thé duoc dua vao & dang thich hop bat ky, ching han & dang hat
rin dugc bao hodc khong duoc bao, & dang 1éng hoic ban 1éng, & dang phéan bén co

thé phun dugc, hoic phan bén két hop tudi nho giot v.v.

Phan bén duge bao cé thé dugc d& xuit v6i nhitu loai vat liéu. Vi du, 16p bao
c6 thé dugc dung cho hat hoic phan bén nito (N) di duoc 1am chay hodc ding cho
phan bén da chit dinh dudng. Pién hinh, ure dwoc st dung 1am vt liéu co ban cho
héau hét cac phan bén dugce bao. Theo cach khéc, phan bén amoni hoac NPK duoc st
dung 1am vAt liéu co ban cho phan bén dugce bao. Tuy nhién, sang ché ciing du tinh
viéc st dung cac vat liéu co ban khic cho phin bén dugc bao, bit ky mot trong sb cac
vét liéu phdn bén duge dinh nghia & ddy. Theo cac phuong an nhit dinh, luu huynh
nguyén t6 c6 thé dugc sir dung 1am 16p bao phén bén. Lép bao ¢6 thé duoc tao thanh
bang cach phun S néng chay 1én hat ure, sau d6 sit dung sp bit kin dé bit cac vét nut
trén 16p bao. Theo médt phwong an khéc, 16p S ¢ thé dugc phi bing mot 16p polyme

hitu co, t&t hon 13 mot 16p mong polyme hitu co.

Phén bén duoc bao duge du tinh khac ¢6 thé duoc tao ra bang cach cho polyme
trén co s¢ nhua phan tng trén bé mit cta hat phan bén. Vi du khéc vé viée tao ra phan
bén duge bao bao gdm sir dung polyme polyetylen ¢ kha ning thdm kém két hop véi

16p bao ¢6 kha nang thdm cao.

Theo cac phuong an cu thé, thianh phin vi/hodc d6 dic ctia 16p bao phan bén
c6 thé dugc didu chinh dé kiém soét, vi du, téc dd giai phong chét dinh dudng cho cac
tmg dung cu thé. Khoang thoi gian giai phéng chat dinh dudng tir phan bén cu thé c6
thé thay ddi, ching han tir vai tuin dén nhiéu thang. Theo d6, s c¢6 mit ctia chét e

ché nitrat hoa trong hdn hop véi phan bén duge bao cé thé dwoc 1am cho thich nghi.
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Cu thé 13, du tinh ring su gaiir phéng chét dinh dudng gdm c6 hoic xdy ra cung véi

su giai phong chit e ché nitrat héa theo sang ché.

Phan bén duge bao c6 thé dugc dé xudt & dang phan bén giai phong c6 kidm
so4t (CRF). Theo cic phwong 4n cu thé, phan bon giai phong cé kiém soat nay 13 phan
bén ure hogic N-P-K duoce bao hoan toan, ma né dong déu va thuong thé hién viée giai
phéng trong khoang thdi gian dinh truée. Theo cac phuong an khéc, CRF c¢6 thé duoc
@& xudt & dang san phdm tron chira phan bén giai phéng c6 kiém soat ma c6 thé chira
cac hop phan duogc bao, khong dwoc bao va/hodc giai phong chdm. Theo céc phuong
4n nhit dinh, phan bén duoc bao ndy c6 thé con chita céc vi chat dinh dudng. Theo
c4c phuong 4n cu thé, phan bén nay c6 thé thé hién tudi tho dinh trude ching han

trong trudng hgp phan bén N-P-K.

Céc vi dugc dy tinh khac nita ctia CRF bao gdm phén bén giai phong dinh
kiéu. Cac phan bén nay thudong thé hién kiéu giai phéng dinh trude (ching han hi/tiéu
chuin/lo) va tudi tho dinh trude. Theo céc phuong an dugc néu lam vi dy, N-P-K, Mg
va céc vi chét dinh dudng dwoc bao hoan toan ¢ thé duge phan phéi theo cach giai
phéng dinh kiéu.

Phuong thirc bao kép hodc phan bon dugc bao tren co s& gidi phong theo

chuong trinh cling dugc du tinh.

Theo cac phuong 4n khac, hdn hop phan bén c¢6 thé duge d& xuit & dang, hodc
c6 thé bao gdbm hodc chira phan bén giai phong chdm. Vi du, phan bén nay c6 thé
dugc giai phong trong khoang thoi gian thich hop bat ky, ching han trong khang thoi
gian tir 1 dén 5 thang, t6t hon 13 1én t6i 3 thang. Vi du dién hinh vé c4c thanh phin cua
phan bén gidi phong cham 1a IBDU (isobutylidendiure), ching han chtta khoang 31-
32 % nito, 90% trong s& d6 13 khong hoa tan trong nude; hodc UF, nghia 14 san phdm
ure-formaldehyt chira khoang 38 % nito trong s& d6 khoang 70 % c6 thé duoc dua vao
duoi dang nito khong hoa tan trong nude; hodc CDU (crotonyliden diure) chira
khoang 32 % nitrogen; hoic MU (metylen ure) chita khoang 38 dén 40% nito, trong
s6 d6 25-60 % thuong 14 nito khéng hoa tan trong nude lanh; hodc MDU (metylen
diure) chira khoang 40% nito, trong s6 d6 it hon 25 % 14 nito khéng hoa tan trong

nudce lanh; hodc MO (metylol ure) chita khoang 30% nito, thuong dugc st dung &
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dang dung dich; hogc DMTU (diimetylen triure) chita khoang 40% nito, trong sb do it
hon 25% la nito khong hoa tan trong nudce lanh; hodcTMTU (tri metylen tetraure), c6
thé duoc dua vao duéi dang hop phan cua san phdm UF; hoic TMPU (tri metylen
pentaure), ciing c6 thé duogc dua vao dudi dang hop phén ctia san phdm UF; hoac UT
(dung dich ure triazon) thudng chira khoang 28 % nito. Hon hop phéan bén ciing ¢ thé
12 phan bén mang nito trong thoi gian dai chita hn hop gdm axetylen diure va it nhét
mot phan bén mang nito hitu co khac dugc chon tir metylen ure, isobutyliden diure,

crotonyliden diure, triazon dwgc thé, triuret hozc hdn hop cua chung.

Phédn bén bat ky trong s6 cac phan bén hoic dang phin bén néu trén cb thé
duogc két hop mot cach thich hop. Ching han, phan bén giai phéng cham cé thé duoc
d& xuét & dang phan bén dwoc bao. Ching ciing ¢6 thé dwoc két hop véi céc phan bon
hoic cac loai phan bén khac. Ap dung twong tur cho sy ¢6 mit ciia chat e ché nitrat
hoéa theo sang ché, ma né ¢ thé dugc lam thich nghi v6i dan va ban chat hoéa hoc cua
phan bén va theo d6 duge d& xuit sao cho sy giai phong cia né cing véi giai phéng
ctia phan bén, ching han duge giai phéng ciing luc hodc véi cling tin xuit. Sdng ché
cing du tinh dén phan bén hoic cac dang phan bén nhu duge x4c dinh trén day trong
ban mo ta ndy trong t5 hop véi chit (rc ché nitrat héa nhu duge x4c dinh trén day
trong ban md ti ndy va con trong td hop vdi chit e ché ureaza nhu duoc xac dinh
trén ddy trong ban md ta ndy. Cac té hop nhu vay c6 thé duoc d& xuit & dang dugc
bao hoic khong duoc bao va/hoic & dang giai phong chim hozc nhanh. Tt hon 13 cac
t6 hop v6i phan bén giai phéng cham bao gém 16p bao. Theo cac phwong an khéc, cac
ké hoach giai ohongs khéc nhau dugc du tinh, ching han giai phong chdm hon hodc
nhanh hon.

Thuat ngit "bén phan két hop twdi nhé giot" nhu duge st dung & day dé chi
viée str dung phéan bén, tlly y céc chit bd sung vao dt, va tlly ¥ céc san phim hoa tan
trong nudc khéic cung véi nude qua hé théng tudi cho thuc vat hoic dia diém noi ma
thue vat dang sinh trudng hodc duge du dinh sinh tredng, hodc dung cho nguyén liéu
thay thé dit nhu dwoc xac dinh dudi day trong ban mo ta nay. Vi du, phan béon dang
long hodc phan bén hoa tan ¢ thé dugc dua vao qua hé théng bén phan két hop tudi

nho giot truc tiép dén thuc vat hodc dia diém noi ma thuc vat dang sinh trudng hodc
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dugc du dinh sinh trudng. Tuong tw, chit tc ché nitrat hoa theo sang ché, hodc trong
t6 hop véi céc chét e ché nitrat hoa khac, c6 thé duoc dwa vao qua hé théng bén phan
két hop tuéi nho giot dén thuc vét hodc dia didm noi ma thuc vat dang sinh truong
hoic duge du dinh sinh trudng. Phin bon va chit @ ché nitrat hoa theo sang ché, hoic
trong t& hop v6i cac chit & ché nitrat hoa khac, c6 thé duogc dua vao cing nhau,
ching han dwgc hoa tan trong cling nguyén lidu tai hoic nap (dién hinh 13 nuéc) dé
tudi tiéu. Theo cac phuong 4n khéac, phin bon va chét tic ché nitrat héa c6 thé duoc
dua vao & cac thoi diém khéac nhau. Vi du, phan bén c6 thé duoc tudi nho giot trude,
sau d6 dén chét e ché nitrat hoa, hodc tot hon 13, chit Gc ché nitrat hoa c¢6 thé duoc
tudi nho giot trude, sau d6 dén phan bon. Khoang thoi gian cho céc hoat dong nay
tuan theo cac khoang thoi gian dugc vach ra trén ddy trong ban mé ta nay dbi véi viée
sir dung phan bén va chét e ché nitrat héa. Viée tudi nhod giot lip lai dbi véi phan
b6n va chét e ché nitrat hoa theo sang ché, lién tuc hoic gian doan, chang han 2 gio,
6 gio, 12 gio, 24 gio, 2 ngay, 3 ngay, 4 ngay, 5 ngay, 6 ngay hoac lau hon duoc du
tinh.

Theo céc phuong an dugc dic biét uu tién, phan bén 1a phan bon chira amoni.

Hbn hop héa ndng theo sang ché c6 thé bao gdm phan bén nhu duge xac dinh
trén day trong ban mo ta nay va mot chét e ché nitrat hda c6 cong thirc I nhu duogc
xé4c dinh trén day trong ban mo ta ndy. Theo cic phuong 4n khac, hdn hop héa nong
theo sang ché c6 thé bao gdm it nhat mot hodic nhiéu hon mét phan bén nhu duoc xac
dinh trén day trong ban mod ta ndy, ching han 2, 3, 4, 5, 6, 6, 7, 8, 9, 10 phan bén khéc
nhau hodc nhiéu hon (bao gdm phin bén v6 co, hitu co va chita ure) va it nhit mot
chét rc ché nitrat hoa c6 cong thirc I nhw dwoc xac dinh trén diy trong ban mo ta nay,

t6t hon 12 mot chét tic ché nitrat hoa c6 cong thire I dwoc chon tir bang 1.

Theo mot nhém cac phuong an khéc, hdn hop héa ndng theo sang ché co thé
bao gém it nhit mot hodc nhidu hon mot chit e ché nitrat héa c6 cong thic I nhu
duogc xac dinh trén day trong ban md ta nay, t5t hon 12 nhidu hon mot chit tc ché
nitrat hoa ¢6 cong thirc I duge chon tir bang 1, chang han 2, 3, 4, 5, 6, 6, 7, 8, 9, 10
chét tc ché nitrat hoa khac nhau hogc nhiéu hon nhu duoc x4c dinh trén day trong ban

md ta nay hoic nhu duoc dé xuit trong bang 1 va it nhit mot phan bén nhur duge xéc
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dinh trén day trong ban md ta nay.

Thuét ngit "it nhit mt" can dwoc hidu 1a 1, 2, 3 hop chét twong tng hodc nhiéu
hon duogc chon tir nhém gdém phén bén nhu duge xac dinh trén day trong ban mo ta
ndy (con duoc goi 12 hop chét A), va chét e ché nitrat héa c¢6 cong thie I nhu duge

xé4c dinh trén day trong ban md ta ndy (con duoc goi 13 hop chét B).

Ngoai it nhit mot phan bén va it nhit mét chét tc ché nitrat héa nhu duoc xac
dinh trén day trong ban mb ta ndy, hdn hop hda ndng c6 thé con chira cac thanh phin,
hop chét, hoat chit hojc ché pham khac hodc cac thanh phén tuong tu. Vi du, hdn hop
hoéa ndng c6 thé con chira hodc bao gdm hodc trén co s& chét mang, ching han chit
mang héa nong, t6t hon 1a nhu duge xac dinh trong ban mé ta nay. Theo céc phuong
&n khéc, hdn hop héa ndng c6 thé con bao gdém it nhat mot hop chét diét loai gy hai.
Vi du, hdn hop héa ndng co thé con chua it nhit mot hop chit diét co va/hodc it nhit
mot hop chét trir nAm va/hodc it nhit mét hop chét trir con tring.

Theo cac phwong an khéc, ngoai cic thanh phan duoc chi ra & trén, cu thé 1a
ngoai chit trc ché nitrat hoa 13 hop chit c6 cdng thire I va phan bén, hdn hop héa ndng
c6 thé con chira chit e ché nitrat héa thay thé hodc bd sung nhu axit linoleic, axit
alpha-linolenic, metyl p-coumarat, metyl ferulat, MHPP, Karanjin, brachialacton, p-
benzoquinon sorgoleon, nitrapyrin, dixyandiamit (DCD), 3,4-dimetyl pyrazol
phosphat (DMPP), 4-amino-1,2,4-triazol hydroclorua (ATC), 1-amido-2-thioure
(ASU), 2-amino-4-clo-6-metylpyrimidin (AM), 5-etoxy-3-triclometyl-1,2,4-thiodiazol
(terrazol), amonithiosulfat (ATU), 3-metylpyrazol (3-MP), 3,5-dimetylpyrazol
(DMP), 1,2,4-triazol va thioure (TU) va/hoac sulfathiazol (ST), N-(1H-pyrazolyl-
metyl)axetamit nhu N-((3(5)-metyl-1H-pyrazol-1-yl)metyl)axetamit, va/hodc N-(1H-
pyrazolyl-metyl)formamit nhu N-((3(5)-metyl-1H-pyrazol-1-yl)metyl formamit, N-(4-
clo-3(5)-metyl-pyrazol-1-ylmetyl)-formamit, = hodc  N-(3(5),4-dimetyl-pyrazol-1-
ylmetyl)-formamit.

Ngoai ra, sang ché dé cap dén phuong phéap khir nitrat héa, bao gdm budc xtr ly
thuc vat dang sinh trudng trén dat va/hoic dia diém noi ma thuc vat dang sinh trudng
hodc dugc du dinh sinh truong b'?lng it nhat mot chét vc ché nitrat héa nhu duge xac

dinh trén day trong ban mé ta niy, nghia 1a bang chét wc ché nitrat héa 13 hop chét c6
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cong thirc I, hozc din xuét ctia nd, hodc ché phdm chira chét (e ché nitrat héa nay.

Thuat ngtt "thuc vat" dwoc hiéu nhu 13 thuc vat c6 v nghia quan trong vé mat
kinh t& va/hodc thuc vat dugc tréng bdi con nguoi. Theo cac phuong an nhét dinh,
thuat ngit nay cling c6 thé dugc hidu nhu 13 thuc vat ma khong c6 hodc cé ¥ nghia
khéng déng ké vé& mit kinh té. Thuc vat nay t6t hon 1a dugc chon tir cdy ndng nghiép,
1am nghiép va lam vudn (bao gdm cay canh). Thuat ngit nay ciing dé cap dén cy bién

doi gen.

Thuat ngit "thue vat" nhu dugc st dung & ddy con bao gom tit ca cic phén cta
thuc vat nhu hat dang nay mam, cdy non méi nhd, vat liéu sinh san thuc vat, tham
thure vt ciing nhur 13 thue vat than g8 d3 dugc thich nghi bao gém tit ca cac phin dudi

mit dat (nhu &) va cac phin trén mat dét.

Trong trudng hop phwong phép khir nitrat héa, gia thiét rang thuc vat dang sinh
truong trén d4t. Theo cac phuong 4n cu thé, thuc vat ciing c6 thé sinh truéng theo
cach khéc, ching han trong méi trudng tdng hop trong phong thi nghiém hoic trén
nguyén liéu thay thé dat, hoic dugc bd sung cac chit dinh dudng, nude, v.v. bing cac
bién phap k¥ thuat hodc nhan tao. Trong truong hop nhu vdy, sang ché du tinh bao
gom viée xir Iy ving dit noi ma cac chit dinh dudng, nude, v.v. duoc dua vao thuc
vat. Thuc vat sinh trudng trong nha kinh hodc cédc phuong ti€n ngoai troi tuong tu

cling dugc bao ham.

Thuét ngit "dia diém" dugc hiéu nhu 13 loai méi trudng bat ky, dét, nguyén lidu
thay thé d4t, khu vuc hoic nguyén lidu noi ma thuc vat dang sinh trudng hodc du dinh
sinh trudng. Tt hon 13, thuat ngit nay d& cap dén dit hodc nguyén lidu thay thé dat ma

trén do6 thuc vat dang sinh trudng.

Theo mdt phuong an, thuc vét cAn xtt Iy theo phuong phap theo sang ché 1a ciy
ndng nghiép. "Cay ndéng nghiép" 1a thyc v4t ma mot phin ctia né (ching han hat) hoic
tit ca cac phan ctia n6 duge thu hoach hoic trdng trot & quy mé thuong mai hodc déng
vai trd 1am ngudn quan trong cho thirc in, thuc phdm, chit xo (ching han béng, lanh),
cac chit d& bit lira (ching han gd, etanol sinh hoc, diesel sinh hoc, sinh khéi) hoic cac
hop chit héa hoc khac. Cay néng nghiép t6t hon 13, vi du ngii cbc, chang han laa my,

lta mach den, Iia mach, lda my den, yén mach, ngd, lua mién hodc lua, ct céi, ching

-78-



31333

han cu cai dudng hodc cu cai dung trong chin nudi; qua, nhu qua dang tdo, qua hach
hodc qua mém, chéng han téo, €, mén, dao, qua hanh, anh dao, dau tay, phtc bdn ti,
mam x0i hodc ly chua; cdy hd dau, nhu dau lang, ddu Ha Lan, c6 linh lang hodc ddu
nanh; cdy 1y diu, nhu cai diu, cai hat diu, canola, hat lanh, mi-tac, dliu, huéng
duong, dira, hat cacao, thau dau, co, lac hodc dau nanh; cay ho bau bi, nhu cay bi, dua
chudt hoac dua héu; cay léiy x0, nhu bdng, lanh, gai dau hodc day; qua cé6 mui, nhu
cam, chanh, buéi hodc quyt; rau, nhu rau bi-na, rau diép, mang tay, cai bép, ca rdt,
hanh, ca chua, khoai tay, cdy thudc ho bau bi hodc 6t cua ga; cay thudc ho long ndo,
nhu cdy 16 tau, ciy qué hoic long ndo; cdy ding 1am ning luong va nguyén liéu tho,
nhu ngo, dau nanh, nho, cai dau, mia hodc co; thudc 14; qua hach; ca phé; che; chudi;

nho (nho dn va nho dung lam nudc €p nho); hu blong; cd; cdy cao su tu nhién.

Theo mot phuong an khac, thuc vat duge xir Iy theo phuong phap theo sang
ché 13 cdy trong vuon. Thuét ngit "cdy trong vudn" duoc hiéu nhu 13 cdy ma thuong
duogc st dung trong 1am vudn, chiang han tréng cdy canh, rau va/hodc qua. Vi du vé
cdy canh la co, cay phong 1, cdy quy thién tric, da yén thao, thu hai duong va hoa
van anh. Vi du vé c4c loai rau 1a khoai ty, ca chua, hd tiéu, cay thudc ho biu bi, dua
chudt, dua, dua h4u, t61, hanh, ca rdt, cai bép, dau, ddu Ha Lan va rau diép va tdt hon
nita 13 tir ca chua, hanh, d4u Ha Lan va rau diép. Vi du vé céc loai qua 14 téo, 18, anh

dao, dau tay, cay c6 mui, dao, mo va viét quat.

Theo mdt phuong an khac, thuc vat dugc xt Iy theo phuong phap theo sang
ché 13 cAy canh. "Cay canh" 1a cdy ma thudng dugc sit dung trong 1am vuodn, ching
han trong cac cong vién, vudn va trén ban cdng. Vi du vé cy canh 13 cd, cAy phong

Iit, cay quy thién tric, da yén thao, thu hai duong va hoa van anh.

Theo mot phuong an khac clia séng ché, thuc vat duoc xir Iy theo phuong phap
theo sang ché 13 cdy 14m nghiép. Thuat ngit "cdy 1am nghiép" dwoc hiéu nhu 14 cay, cu
thé hon 14 cdy duoc st dung trong tai trong rimg hodc cic vudn wom cong nghiép.
Vudn wom cong nghiép thudng déng vai trd ddi véi viée san xuit cac san phim 1am
nghiép & quy mé thuong mai, nhu gb, bot gidy, gidy, cy cao su, ciy gidng sinh, hozc
cdy con cho muc dich 1am vuon. Vi du vé cac cdy 14m nghiép 1 ciy c6 qua hinh nén,

nhu théng, cu thé 13 Pinus spec., cdy linh sam va cdy van sam, cdy khuynh diép, cac
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cdy nhiét dui nhu téch, ciy cao su, co, lifu (Salix), cu thé 1 Salix spec., cay duong
(cdy gd gon), cu thé 13 Populus spec., cdy dé gai chau Au, cu thé 13 Fagus spec., ciy

bach duong, cg, va soi.

Thuat ngit "vat lidéu nhan giéng thuc vat" duoc hiéu 13 dé chi tit ca cac phin c6
kha néng sinh san cia thuc vat nhu hat va vat liéu sinh dudng tir thuc vat nhu vt liéu
sinh san va ct (chang han khoai tay), ma c6 thé duoc stir dung dé nhan gidng thuc vit.
Vit liéu nhan giéng bao gdm hat, hot, r&, qua, than cd, ct, than ré, vat liéu sinh san,
mam, canh vuot, chdi, bup va cac phﬁn khac cua thuc vat, bao gém cdy con va cay
non, ma nd doc céy sau khi nay mam hodc sau khi troi 16n khoi mit dit, mo phén sinh,
mdt va nhiéu té bao thuc vat va cic md thuc vat bét ky khac ma tir do c6 thé thu duoc

thure vat hoan thién.

Thuét ngit "thuc vat bién d6i gen" dugc hiéu nhu 14 thue vat, ma nguyén ligu di
truyén duogc cai bién bing cahs st dung cong nghé tai td hop ADN theo cich ma trong
céc trudng hop tu nhién n6 khong thé thu dugce d& dang bang cich lai chéo, dot bién
hodc tai tb hop tu nhién. Pién hinh, mot hoic nhiéu gen duoc hop nhét vao vat liéu di
truyén cia thuc vat bién ddi gen dé cai thién cac dic tinh nhit dinh cta thuc vat.
Nhiing cai bién di truyén nhu vdy ciing bao gdm nhung khong gi6i han & cai bién
huéng dich sau dich mi cua protein, oligo- hoic polypeptit ching han bing cach
glycosyl héa hodc bd sung polyme nhur cac gbc dd dugc prenylat hoa, axetylat hoa

hoic farnesylat hoa hoic cac gbe PEG.

Thuc vat ma dugc cai bién bing cach lai, sinh d6t bién hozc k¥ thuat di truyén,
chéng han da dugc lam cho chiu dugc viéc img dung cac loai thube diét c6 cu thé, nhu
thudc diét cé auxin nhu dicamba hodc 2,4-D; thudc diét co tiy tring nhu chét e ché
hydroxylphenylpyruvat dioxygenaza (HPPD) hodc chét tc ché phytoen desaturaza
(PDS); chét e ché axetolactat synthaza (ALS) nhu sulfonyl ure hodc imidazolinon;
chit trc ché enolpyruvylshikimat-3-phosphat synthaza (EPSPS) , nhu glyphosat; chit
tic ché glutamin synthetaza (GS) nhu glufosinat; chat e ché protoporphyrinogen-IX
oxidaza; chét wc ché sinh téng hop lipit nhu chit tic ché axetyl CoA carboxylaza
(ACCaza); hodc thudc diét co oxynil (nghia 1a bromoxynil hoic ioxynil) do cac

phuong phap lai thong thuong hodc k¥ thuat di truyén. Ngoai ra, thuc vat dugc tao
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tinh khang véi nhidu loai thubc diét c6 thong qua nhiéu phuong phép cai bién di
truyén, nhu khang ddng thoi glyphosat va glufosinat hoic khang ddng thoi glyphosat
va thudce diét co tir mot loai khac nhu chat Gie ché ALS, chat tic ché HPPD, thude diét
¢6 auxin, hoic chit (rc ché ACCaza. Cong nghé khang thudc diét cé nay da dwoc md
ta chéng han trong Pest Managem. Sci. 61, 2005, 246; 61, 2005, 258; 61, 2005, 277,
61, 2005, 269; 61, 2005, 286; 64, 2008, 326; 64, 2008, 332; Weed Sci. 57, 2009, 108;
Austral. J. Agricult. Res. 58, 2007, 708; Science 316, 2007, 1185; va céac tai liéu tham
khao duoc néu trong sang ché nay. Mot s cy trdng da dugc 1am cho chiu duoc céc
thubc diét c6 bang cac phuong phép lai thong thuong (sinh d6t bién), ching han nho
mua hé cta Clearfield® (Canola, BASF SE, Germany) chiu duoc imidazolinon, ching
han imazamox, hodc huéng duong ExpressSun® (DuPont, USA) chiu dugc sulfonyl
ure, ching han tribenuron. Phwong phap k¥ thuat di truyén da duoc str dung dé tao ra
cay tréng nhu déu tuong, bong, ngd, cu cai dudng va nho, chiu thudc diét co nhu
glyphosat va glufosinat, mot s trong chung sn c¢6 trén thi truong dudi tén thuong
mai RoundupReady® (chiu glyphosat, Monsanto, U.S.A.), Cultivance® (chiu
imidazolinon, BASF SE, Germany) va LibertyLink® (chiu glufosinat, Bayer

CropScience, Germany).

Ngoai ra, thuc vt ciing bao gdm thuc vit ma bang cach st dung k¥ thuat tai to
hop ADN c¢6 kha ning tdng hop mdt hoic nhidu protein trir sau, ddc biét 1a cac protein
da biét tir vi khudn thudc giéng Bacillus, dic biét 1a tir Bacillus thuringiensis, nhu ndi
doc td 8, ching han CryIA(b), CrylA(c), CrylF, CrylF(a2), CrylIA(b), CryllIA,
CryllIB(b1) hoic Cry9c; protein sinh dudng trir sdu (VIP), ching han VIP1, VIP2,
VIP3 hodc VIP3A; protein trir sdu thude vi khudn dinh cu trén giun tron, chéng han
Photorhabdus spp. hodcXenorhabdus spp.; doc t6 dwoc san sinh béi dong vat, nhu doc
t5 tir bo cap, doc tb tir dong vat thudc 16p nhén, doc t5 tir ong vo v&, hodc doc t than
kinh dic hidu cdn tring khic; doc t6 duoc san sinh boi nim, nhu doc td
Streptomycetes, lectin thuc vat, nhu lectin tir dau hodc Ita mach; agglutinin; chét tc
ché proteinaza, nhur chit e ché trypsin, chit tic ché serin proteaza, patatin, chit wc
ché xystatin hoic papain; protein lam bt hoat ribosome (ribosome-inactivating
proteins - RIP), nhu rixin, RIP tir ngd, abrin, luffin, saporin hodc bryodin; cac enzym

chuyén hoa steroit, nhu 3-hydroxysteroit oxidaza, ecdysteroit-IDP-glycosyl-
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transferaza, cholesterol oxidaza, chit tic ché ecdyson hoic HMG-CoA-reductaza; chit
chen kénh ion, nhwr chét chen kénh natri hodc canxi; esteraza ctia hormon thudc 4u
tring; thu thé hormon lgi tiéu (thu thé helicokinin); stilben synthaza, bibenzyl
synthaza, chitinaza hoic glucanaza. Trong ngit canh theo sang ché, cac protein trir sdu
hodc doc td ndy ciing duoc hiéu riéng 1a tién doc té, protein ghép, protein duogc cit cut
hodc dugc cai bién theo cach khéc. Protein ghép duoc dic trung boi t6 hop méi gdm
céc mién protein, (xem, chdng han WO 02/015701). Céc vi du khéc nita vé céc doc td
nhu vay hoic thuc vat bién dbi gen c6 kha ning tong hop cac doc t6 nhu vay duge bdc
16, chang han, trong EPA 374 753, WO 93/007278, WO 95/34656, EPA 427 529,
EPA 451 878, WO 03/18810 va WO 03/52073.

Phurong phap dé tao ra thuc vat bién ddi gen nhu vy thudong da duoc chuyén
gia trong linh vuc biét 18 va dwgc mé t4, ching han trong cdc cong bd duge néu & trén.
Céc protein trir siu nay duge chira trong thue vat duge cai bién di truyén khién cho
c4c thuc vat san sinh ra cc protein ndy chiu dugc céc loai gy hai tir tit ca c4c nhém
phan loai gdm ddng vét chan khép, ddc biét 1a bo canh ctng (Coeloptera), con tring
hai cdnh (Diptera), va buém dém (Lepidoptera) va giun tron (Nematoda). Thuc vat
duoc bién dbi gen c6 kha ning tdng hop mot hodc nhiéu protein trir sdu, ching han,
dugc md ta trong cac cong bd néu trén, va mot sd trong ching sin c6 dé ban nhu
YieldGard® (c4c gidng ngd san sinh doc t6 CrylAb), YieldGard® Plus (cac gidng ngd
san sinh doc t6 CrylAb va Cry3Bbl), Starlink® (cic gidng ngd san sinh doc tb
Cry9c), Herculex® RW (cac giéng ngd san sinh Cry34Abl, Cry35Abl va enzym
phosphinothricin-N-axetyltransferaza [PAT]); NuCOTN® 33B (c4c giéng bong san
sinh doc t6 CrylAc), Bollgard® I (c4c giéng bong san sinh doc td CrylAc), Bollgard®
IT (cc gidng bong san sinh doc t6 CrylAc va Cry2Ab2); VIPCOT® (cac gibng bong
san sinh doc t6 VIP); NewLeaf® (cic giéng khoai tiy san sinh doc t& Cry3A); Bt-
Xtra®, NatureGard®, KnockOut®, BiteGard®, Protecta®, Btl1 (ching han Agrisure®
CB) va Bt176 tir Syngenta Seeds SAS, France, (cac gidng ngd san sinh doc t6 CrylAb
va enyzm PAT), MIR604 tir Syngenta Seeds SAS, France (céc gidng ngd san sinh
phién ban cai bién cia doc t& Cry3A, xem WO 03/018810), MON 863 tir Monsanto
Europe S.A., Belgium (c4c giéng ngd san sinh doc td Cry3Bbl), IPC 531 tir Monsanto
Europe S.A., Belgium (c4c gidng bong san sinh phién ban céi bién cua doc t§ CrylAc)
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va 1507 tir Pioneer Overseas Corporation, Belgium (cic gidng ngd san sinh doc t6
CrylF va enzym PAT).

Ngoai ra, thuc vat cling bao gdm thyc vat ma bang cach st dung k¥ thuét tai to
hop ADN c¢6 kha ning téng hop médt hodc nhidu protein dé gia tang tinh khang hoic
tinh chiu cua cac thuc vét ndy dbi v6i cac tic nhan gdy bénh 13 vi khuén, virut hodc
ndm. Vi du vé cac protein nhu vay con dugc goi la “protein lién quan dén sy sinh
bénh” (protein PR, xem, ching han. EPA 392 225), cac gen khang bénh & thuc vt
(ching han cac giéng khoai tdy, ma biéu hién gen khing lam nhiém vu chéng lai
Phytophthora infestans c¢6 ngudn gbc tir khoai tiy kiéu dai & Mé-hi-c6 Solanum
bulbocastanum) hodc T4-lysozym (ching han cac gidng khoai tay c6 kha ning tong
hop céc protein ndy véi tinh khang gia ting chéng lai cac vi khudn nhu Erwinia
amylvora). Phuong phéap dé tao ra thuc vat bién dbi gen nhu vay thuong d duoc
chuyén gia trong linh vuc biét 6 va dugc mo ta, ching han trong cic cong bd duoge
néu ¢ trén.

Ngoai ra, thuc vat con bao g@)m thue vat ma bang cach st dung k§ thuat tai td
hop ADN c6 kha ning tong hop mét hodc nhiéu protein dé gia ting san luong (ching
han san xuét sinh khéi, san luong hat, ham lugng tinh bot, ham lwong diu hodc ham
luong protein), tinh chiu han, chiu méan hodc cac yéu 6 moi truong khac lam han ché
su sinh trudng hodc tinh chiu cac tac nhan gay bénh 1a loai gy hai va nAm, vi khuén

hodc virut cua cac thuc vat nay.

Ngoai ra, thuc vét cling bao gém céc thuc vt ma biang cach sit dung k¥ thuat
t4i t hop ADN chira mot luong cai bién céc chit chira trong d6 hoic cic chit méi
chira trong d6, dic biét 1a dé cai thién dinh dudng ciia nguoi hoic dong vat, ching han
cac ciy 14y ddu ma san sinh céc axit béo mach dai omega-3 c6 1¢i cho sttc khoe hodc
cac axit béo khoéng no omega-9 (ching han nho Nexera®, DOW Agro Sciences,
Canada).

Ngoai ra, thuc v4t cling bao gdm nhing thwc vt ma bang cach st dung k¥
thudt tai to hop ADN chita mdt luong cai bién céac chét chua trong d6 hodc céac chét
méi chira trong d6, ddc biét 13 d& cai thién sw san sinh ra vat liéu thd, chang han khoai

tdy ma san sinh ra mot lwgng amylopectin ting (chang han khoai tdy Amflora®, BASF
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SE, Germany).

Thuat ngit "nguyén liéu thay thé dit" nhu dwoc st dung & day dung dé chi chit
nén ma c6 kha ning cho phép thuc vat sinh truong va khéng bao gdm cac thanh phin
d4t thong thuong. Chit nén nay thudng 13 chit nén vé co ma c6 thé ¢ chirc ning cia
mdi trudng tro. Theo cac phuong an nhit dinh, né ¢6 thé ciing bao gdm céc yéu té hitu
co hogc phin hitu co. Vi du, nguyén liéu thay thé dét c6 thé dugc sir dung trong céc
phuong phap thiy canh hoic trong cdy trong nuéc, nghia 13 trong dé thuc vat duoc
sinh truong trén mo truong khong phai 13 dit va/hodc méi trudng trén co sd nude. Vi
du v& nguyén liéu thay thé dit thich hop, ma c6 thé dugc st dung trong ndi dung theo
séng ché, 1a péc-lit, soi, than sinh hoc, bong sgi khoang, vo qua dura, phyllosilicat,
nghia 13 cac khoang silicat & dang tdm, thuong dugc tao thanh biang céc tim bdn mit
silicat song song véi Si2Os hodc ty 18 2:5, hodc két tu dat sét, cu thé 1a két tu dat sét
trai rong v6i dudng kinh khoang 10 dén 40 mm. Puoc dic biét wu tién 13 viée sir dung
chit khoang bén cdy, nghia 1a silicat & dang 16p vé6i hai tAim bdn mit dbi véi mdi tm

tam mat c6 mat.

Viéc sir dung nguyén liéu thay thé dét ¢6 thé, theo cac phuong an cu thé, duoc
két hop vdi viéc bén phan kém theo tudi nho giot hodc tudi nhu duge xac dinh trong
ban mo ta nay.

Theo cac phuong 4n cu thé, viée xir Iy ¢6 thé dugc thuc hién trong tit ca céc
giai doan sinh trudng thich hgp cta thuc vat nhuw duge xac dinh trong ban md ta nay.

Vi du, viée xit Iy c6 thé dugc thuc hién trong giai doan sinh truong co ban BBCH.

Thuat ngit "giai doan sinh trudng co ban BBCH" diing dé chi thang BBCH kéo
dai ma n6 13 hé théng d& ma héa théng nhat céc giai doan sinh truéng twong tu vé vat
héu hoc ctia tit ca céac loai thuc vat mot va hai 14 mam trong d6 toan b chu trinh phét
trién ca thuc vat duoc chia nho thanh céc giai doan phat trién bén vimg c6 thé phan
biét va nhén biét duoc d& dang. Thang BBCH sit dung hé ma hoa thap phan, dugc chia
thanh céc giai doan sinh trudng so cdp va thit cip. Chit viét tit BBCH bit ngudn tir
Trung tdm nghién ctu sinh hoc lién bang cho néng nghi€p va lam nghiép Federal
Biological Research Centre for Agriculture and Forestry (Germany), Bundessortenamt

(Germany) va cdng nghiép hoa hoc.
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Theo mdt phwong 4n, sang ché d& cip dén phuong phap khir nitrat héa bao
gdm bude xir 1y thwc vét dang sinh trudng trén dit hodc nguyén lidu thay thé dit
va/hodc dia diém noi ma thuc vat dang sinh trudong hoic dwoc du dinh sinh trudng
bang it nhit mot chit (e ché nitrat héa nhu duge xac dinh trén day trong ban mo ta
ndy, nghia 13 xtr 1y bing chét (rc ché nitrat héa 14 hop chit c6 cong thirc I, hodc din
xuét ctia né & giai doan sinh truéng (GS) gitta GS 00 va GS > BBCH 99 ctia thuc vt
(chdng han khi bon phin vao mua thu sau khi thu hoach tio) va t6t hon 1a gitta GS 00
va GS 65 BBCH cua thuc vat.

Theo mdt phwong 4n, sang ché d& cip dén phuong phap khir nitrat héa bao
gdm bude xir 1y thuc vét dang sinh trudng trén dat hoic nguyén liéu thay thé dat
va/hoic dia diém noi ma thuc vat dang sinh truéng hodc dwgc du dinh sinh trudng
béng it nhit mot chét (e ché nitrat héa nhu duoc xac dinh trén diy trong ban md ta
ndy, nghia 12 bang chit tc ché nitrat hoa 14 hop chat c6 cong thirc I, hodc din xuét cia
né ¢ giai doan sinh trudng (GS) gitta GS 00 va GS 45, t6t hon 1a gitta GS 00 va GS 40
BBCH cua thuc vat.

Theo mot phuong 4n dugc wu tién, sing ché d& cip dén phuong phéap khir nitrat
hoéa bao gdm budce xir 1y thuc vat dang sinh truéng trén dit hodc nguyén lidu thay thé
d4t va/hodc dia diém noi ma thuc vat dang sinh truong hodc dugc du dinh sinh trudng
bing it nhit mot chit @c ché nitrat hoa nhw duoc x4c dinh trén diy trong bin md ta
ndy, nghia 13 bang chét tic ché nitrat hoa 1a hop chét c6 cong thiic I, hodc din xuit cia
n & giai doan sinh truéng (GS) sém, cu thé 13 BBCH tir GS 00 dén GS 05, hodc GS
00 dén GS 10, hogc GS 00 dén GS 15, hogc GS 00 dén GS 20, hodc GS 00 dén GS 25
hodic GS 00 dén GS 33 cua thuc vat. Theo cic phuong an dwge dic biét uu tién,
phuong phap khir nitrat héa bao gdm bude xtt ly thue vat dang sinh trudng trén dat
hoac nguyén li¢u thay thé @it va/hoic dia diém noi ma thuc vat dang sinh truéng hoic
duoc du dinh sinh truéng bang it nhat mot chét e ché nitrat héa nhu duoe xac dinh

trén day trong ban mo ta nay trong sudt cac giai doan sinh truong ké ca GS 00.

Theo mét phwong 4n cu thé khéc ciia sang ché, it nh4t mot chit e ché nitrat
héa nhu duge xé4c dinh trén ddy trong ban mé ta nay, nghia 1 chit tc ché nitrat héa 1a

hop chat c6 cong thic I, hoic din xuét ctia n6 dugc dung cho thuc vat dang sinh
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trudng trén dét hoic nguyén li¢u thay thé dat va/hoic dia diém noi ma thuc vat dang
sinh trudng hodc dugc du dinh sinh trudng & giai doan sinh truong gitta BBCH GS 00

va GS 55 cua thuc vit.

Theo m6t phuong 4n khac ciia sang ché, it nhat mot chét (e ché nitrat héa nhu
duoc xé4c dinh trén day trong ban md ta ndy, nghia 13 chit @c ché nitrat hoa 14 hop chét
¢6 cong thire I, hodc din xudt ctia né duge ding cho thuc vét dang sinh trudng trén dt
hoiic nguyén liéu thay thé dit va/hoic dia diém noi ma thuc vét dang sinh trudng hodc
dugc dy dinh sinh truong ¢ giai doan sinh truong BBCH gitta GS 00 va GS 47 cua

thuc vat.

Theo mdt phuong 4n theo sang ché, it nhit mot chét Ge ché nitrat héa nhu duoc
xdc dinh trén day trong ban md ta niy, nghia 1 chét trc ché nitrat héa 1a hop chét c6
cdng thire I, hodc dn xuét ctia né duoc dung cho thuc vét dang sinh trudng trén dat
hoic nguyén lidu thay thé dat va/hoic dia diém noi ma thuc vat dang sinh truéng hoic
dwoc du dinh sinh trudng trude va tai thoi diém gieo hat, trude khi ndy mam, va cho
dén khi thu hoach (BBCH tir GS 00 dén GS 89), hodc & giai doan sinh truéng (GS)
ndm gitta BBCH GS 00 va GS 65 cua thuc vat.

Theo mdt phwong 4n duoc wu tién, sang ché dé cap dén phwong phap khit nitrat
hoa bao gdm bude xir Iy thuc vt dang sinh truéng trén dat hodc nguyén lidu thay thé
d4t va/hodc dia diém noi ma thuc vat dang sinh trudng be‘ing it nhit mot chit tc ché
nitrat héa nhu duoc xac dinh trén ddy trong ban mo ta ny, nghia 14 bing chit Gc ché
nitrat hoa 12 hop chét ¢ cong thirc I, hodc din xuit ctia né trong d6 thuc vat va/hoic
dia diém noi ma thuc vat dang sinh truéong hodc duoc du dinh sinh tredng con dugce
dwa vao it nhat mot phan bén. Phan bén ¢6 thé 13 phan bén thich hop bat ky, t6t hon 14
phan bén nhu dugce x4c dinh trén day trong ban md ta nay. Viéc st dung nhiéu hon
mot phan boén, chéng han 2, 3,4, 5,6, 7, 8,9, 10 phan bon, hodc cdc nhém hodc loai
phéan bon khéac nhau cling duge bao ham.

Theo c4c phuong 4n cu thé ctia sang ché, it nhat mot chét (e ché nitrat hoa nhu
duoc xé4c dinh trén ddy trong ban mé ta niy, nghia 1a chét &c ché nitrat hoa 13 hop chét
¢6 cong thirc I, hoic din Xuét ctia né va it nhat mot phan bén duge ding cho thuc vat

dang sinh trudng trén dit hodc nguyén liéu thay thé dit va/hoic dia diém noi ma thuc
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vat dang sinh trudng hodc duoc du dinh sinh truong & giai doan sinh truéng nim

trong khoang BBCH tir GS 00 dén GS 33 ciia thuc vat.

Theo céc phuong an cu thé cua sang ché, it nht mot chét @re ché nitrat héa nhu
dwoc x4c dinh trén d4y trong ban md ta ndy, nghia 1a chit tic ché nitrat hoa 13 hop chét
c6 cong thic I, hoac din xuét ctia n6 va it nhét mot phan bon dugce dung cho thuc vat
dang sinh truong trén dit hoic nguyén liéu thay thé dit va/hoic dia diém noi ma thuc
véat dang sinh truéng hodc duogc du dinh sinh truéng & giai doan sinh truéng nim
trong khoang BBCH tir GS 00 dén GS 55 cua thuc vat.

Theo cic phuong 4n cu thé khac ciia sang ché, it nhit mét chit e ché nitrat
hoéa nhu dwgc xac dinh trén day trong ban md ta niy, nghia 14 chit @ ché nitrat hoa 13
hop chét ¢6 cong thire I, hodc din xudt cta nd va it nhat mot phan bén duoe ding cho
thuc vat dang sinh trudng trén dit hoic nguyén lidu thay thé dit va/hoic dia diém noi
ma thuc vat dang sinh truong hodac duge du dinh sinh trudng & giai doan gieo hat,
truée khi ndy mam, hodc & giai doan sinh truéng (GS) gitta GS 00 va GS > BBCH 99
ctia thuc vat (ching han khi bén phan vao mua thu sau kh thu hoach tdo) va tét hon 1a

BBCH gitta GS 00 va 65 cua thuc vat.

Theo mdt phuwong an dugc wu ti€n cuia sang ché, viéc str dung chét trc ché nitrat
héa va phan bon da néu nhu duge xic dinh trén day trong ban mo ta nay dugc thuc
hién ddng thoi hodc véi @ tré thoi gian. Thuat ngit "d6 tré thoi gian" nhu duge st
dung & diy c6 nghia 13 chét &c ché nitrat hoa dugc ap dung trude khi bén phan cho
thue vét dang sinh trudng trén dat hodc nguyén lidu thay thé dat va/hodc dia diém noi
ma thuc vat dang sinh truéng hodc duge du dinh sinh trudng; hodc phan bén duge ap
dung trude khi chét rc ché nitrat hoa duoc ap dung cho thuc vat dang sinh trudng trén
d4t hodic nguyén liéu thay thé dit vi/hoic dia diém noi ma thuc vat dang sinh truéng
hoic duoc du dinh sinh truéng. Thoi gian tré nhu vay c6 thé 13 khoang thoi gian thich
hop bt ky ma n6 van cho phép tao ra tc dung tic ché nitrat héa trong trudng hop st
dung phan bén. Vi du, d6 tr& thoi gian c6 thé 1a khoang thoi gian gdm 1 ngay, 2 ngay,
3 ngay, 4 ngay, 5 ngay, 6 ngay, 7 ngay, 8 ngay, 9 ngay, 10 ngay, 11 ngay, 12 ngay, 13
ngdy, 14 ngay, 3 tuln, 4 tudn, 5 tun, 6 tudn, 7 tudn, 8 tudn , 9 tuin, 10 tudn, 11 tudn,

12 tudn, 4 thang, 5 thang, 6 thang, 7 thang, 8 thang, 9 thang, 10 thang hoic lau hon
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hoic khoang thoi gian bat ky gitta cac khoang thoi gian dd néu. Tt hon 13, do tré thoi
gian 12 khoang thoi gian 1 ngdy, 2 ngdy, 3 ngay, 1 tun, 2 tudn hodc 3 tudn. Do tré thoi
gian t6t hon 14 ding d& chi tinh hudng trong d6 chét e ché nitrat héa nhu di xéc dinh
o trén dugce dua vao 1 ngay, 2 ngay, 3 ngay, 4 ngay, 5 ngay, 6 ngay, 7 ngay, 8 ngay, 9
ngay, 10 ngay, 11 ngay, 12 ngay, 13 ngay, 14 ngay, 3 tuén, 4 tuln, 5 tuln, 6 tudn, 7
tudn, 8 tudn , 9 tuén, 10 tuﬁn, 11 tuén, 12 tuln, 4 thang, 5 thang, 6 thang, 7 thang, 8
thang, 9 thang, 10 thang hoac 1au hon hoic khoang thoi gian bat ky gitta cc khoang
thoi gian d3 néu trude khi st dung phan bon nhu dugc xac dinh trén day trong ban md
ta nay.

Theo mdt phwong an cu thé khac cia sang ché, it nhit mot chit we ché nitrat
héa nhu dugc x4c dinh trén ddy trong ban md ta niy, nghia 13 chét e ché nitrat héa 13
hop chét ¢6 cong thirc I, hodc din xuit ciia né dugc cho ding & giai doan BBCH giita
GS 00 dén GS 33 ctia thuc vét, hoic BBCH tir GS 00 dén GS 65 ciia thuc vat, véi diéu
kién 14 viéc st dung it nhat mdt phan bén nhu duge xac dinh trén diy trong ban mo ta
nay duoc thuc hién véi d6 tré thoi gian it nhét 1 ngay, ching han d6 tré thoi gian 13 1
ngay, 2 ngay, 3 ngay, 4 ngay, 5 ngay, 6 ngay, 7 ngay, 8 ngay, 9 ngay, 10 ngay, 11
ngdy, 12 ngay, 13 ngay, 14 ngay, 3 tuan, 4 tudn, 5 tudn, 6 tudn, 7 tudn, 8 tudn , 9 tuin,
10 tudn, hodc 14u hon hodc khoang thoi gian bat ky gifta cdc khoang thdi gian d4 néu.
Tét hon 13, chét e ché nitrat héa, ma dwoc ding gitta GS 00 dén GS 33 BBCH ctia
thuc vét, duoc dua vao 1 ngay, 2 ngay, 3 ngay, 4 ngay, 5 ngay, 6 ngay, 7 ngay, 8
ngay, 9 ngay, 10 ngay, 11 ngay, 12 ngay, 13 ngay, 14 ngay, 3 tudn 4 tuln, 5 tuin, 6
tudn, 7 tudn, 8 tun , 9 tuin, 10 tudn, 11 tudn, hodc 12 tudn trude khi s dung phan

boén nhu dugce xac dinh trén day trong ban mo ta nay.

Theo mot phuong 4n cu thé khéc theo sang ché, it nhit mot phan bén nhu duoc
xac dinh trén diy trong ban md ta ndy duogc dung gitta GS 00 dén GS 33 BBCH cua
thue vat hodc gitta GS 00 va GS 65 BBCH cua thuc vat, véi didu kién 12 viéc str dung
it nhit mot chat (e ché nitrat héa nhu duoc xac dinh trén diy trong ban md ta nay,
nghia 12 chit e ché nitrat hoa 13 hop chét cé cong thirc I, hoic din xuit ctia nd, duge
thuc hién v6i d6 tré thoi gian it nhit 1 ngdy, ching han d6 tré thoi gian 1 ngay, 2 ngay,
3 ngay, 4 ngay, 5 ngay, 6 ngay, 7 ngay, 8 ngay, 9 ngay, 10 ngay, 11 ngay, 12 ngay, 13
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ngay, 14 ngay, 3 tudn 4 tudn, 5 tudn, 6 tudn, 7 tudn, 8 tuin , 9 tuin, 10 tudn hoic lau

hon hoic khoang thoi gian bit ky gitta cac khoang thoi gian da néu.

Theo mdt phuong 4n cu thé cta sang ché, thuc vat dang sinh trudng trén dit
hodc nguyén li€u thay thé dat va/hodc dia diém noi ma thuc vat dang sinh truong hodc
duoc du dinh sinh truéng dugc xu ly it nhit mot 14n b%mg chét trc ché nitrat héa nhu
duoc x4c dinh trén day trong ban md ta nay, nghia 13 bing chét c ché nitrat héa 1a
hop chit ¢6 cong thic I, hodc din xuét cta né. Theo mdt phwong 4n cu thé khéac cua
sang ché thuc vat dang sinh trudng trén dat hodc nguyén liéu thay thé dit va/hoic dia
diém noi ma thuc vat dang sinh trudng hodc duoc du dinh sinh truéng duoce xir 1y it
nhét mot 14n biang chat e ché nitrat héa nhu duoc xac dinh trén day trong ban mé ta
nay, nghia 13 bing chit e ché nitrat hoa 13 hop chit ¢6 cong thie I, hoic din xuét cua

n6, va it nhit mot 1an bang phan bén nhu duge x4c dinh trén diy trong ban mo ta nay.

Thuat ngt "it nhét mot" ¢o nghia 13 viéc st dung c6 thé duoc thuc hién mot
14n, hodc vai ldn, nghia 1a su xu ly lip lai bang chat tc ché nitrat hoa va/hoic phéan
bén ¢6 thé duoc bao ham. Viée lip lai nhu vay c6 thé 13 lap lai véi tdn xuit 2 14n, 3
1an, 4 14n, 5 14n, 6 14n, 7 14n, 8 14n, 9 14n, 10 14n hodc nhiéu hon viéc xtr Iy bang chit
trc ché nitrat héa va/hodc phan bén. Viée xir Iy 1ap lai bang chit Gc ché nitrat hoa va
phan bén ¢6 thé ciing khic nhau. Vi du, trong khi phan bén cé thé duoc ding chi mot
l4n, chit trc ché nitrat hoa c6 thé duoc dung 2 14n, 3 14n, 4 14n, v.v.. Theo cach khac,
trong khi chét wrc ché nitrat hoa c6 thé dugc dung chi mét 14n, phan bén ¢ thé dugce
ding 2 14n, 3 14n, 4 14n, v.v.. T4t ca cac t6 hop clia s 1dn 1ap lai khac nhau ddi véi
viée st dung chit trc ché nitrat héa va phan bén nhu dugc xac dinh trén ddy trong ban

mo ta nay dugc bao ham.

Viée xir Iy 13p lai nhu vay ¢6 thé con duge két hop véi d6 tré thoi gian giita
viée xir Iy biang chit e ché nitrat hoa va phan bon nhur d4 md ta & trén.

Khoang thoi gian gitra 14n 4p dung diu tién va 1an 4p dung thir hai hoic tiép
theo ctia chét {rc ché nitrat hoa va/hodc phan bon c6 thé 14 khoang thoi gian thich hop
bét ky. Khoang thoi gian niy c6 thé thay ddi tir vai gidy 1én dén 3 thang, chang han tir
vai gay 1én dén 1 thang, hodc tir vai gidy 1én dén 2 tudn. Theo cic phwong 4n khéc,

khoang thoi gian c6 thé thay dbi tir vai gaiay 1én dén 3 ngay hoic tir 1 gidy 1én dén 24
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gio.

Theo céc phuong 4n cu thé khac, phwong phap khir nitrat héa nhu di mé ta &
trén dugc thuc hién bang cach xi 1y thuc vat dang sinh trudng trén d4t hoic nguyén
liéu thay thé dit va/hoic dia diém noi ma thyc vat dang sinh truong hodc dwoc du
dinh sinh truéng bang it nhat mot hdn hop héa nong nhu duge xac dinh trén day trong
ban mo ta ndy, hodc bé‘mg ché phém d& khir nitrat héa nhu duoc xac dinh trén day

trong ban mo ta nay.

Theo mot phuong 4n khéc ciia sang ché, hdn hop héa néng chira phan bén chira
amoni hodc ure va it nhit mot chit tc ché nitrat hoa nhu duogc x4c dinh trén day trong
ban md ta ndy dwoc ding trude va & thoi diém gieo hat, trude khi ndy mam, va cho
dén GS > BBCH 99 cua thuc vat (chiang han khi bén phan vao mua thu sau khi thu
hoach t4o). Trong trudng hop hén hop héa noéng dwoc d& xuit & dang kit gdm cac
phan hodc & dang hdn hop khéng tw nhién, né c6 thé duge dung véi do tré thoi gian
gitta viéc str dung chét tc ché nitrat hoa va phan bén hodc gifta viéc st dung chét uc
ché nitrat hoa 12 thanh phan thir hai hodc thanh phin khéc, ching han hop chét trir dich

hai nhuw 3 mo ta trén day trong ban md ta nay.

Theo mét phwong an khac, vat lidu sinh san thue vat t6t hon 12 duoc xir Iy dong

thoi (cung hodc tach biét) hodc xir Iy 1an luot.

Thuat ngtt "vat liéu sinh san" hoac "vat li€u sinh san cua thuc vat" duoc hiéu 12
d& chi céu tric bit ky c6 kha ning tao ra thuc vt méi, chéng han hat, mam, hoic mot
phin ctia thé sinh dudng c6 kha ning sinh truéng doc 14p khi dugc tach ra khoi cay bb
me. Theo mdt phuong an dugc uu tién, thudt ngir "vat li€u sinh san" hodc "vat li¢u

sinh san cua thuc vat" dung dé chi hat.

Déi v6i phuong phép nhur d4 mo ta & trén, hodc dbi vai viée st dung theo sang
ché, cu thé 1a @ xtr 1y hat va ding trong lubng cay, ty 1& sir dung chat trc ché nitrat
hoa, nghia 12 hop chét c6 cong thirc I ndm trong khoang 0,01 g va 5 kg thanh phin
hoat tinh trén mot hecta, t6t hon 13 gitta 1 g va 1 kg thanh phan hoat tinh trén mot
hecta, dic biét tot hon 14 gitta 50 g va 300 g thanh phan hoat tinh trén mot hecta tly
thudc vao cac thong sb khac nhau nhu thanh phén hoat tinh cu thé dugc st dung va

loai thuc vat dugce xur ly. Trong truong hop xu ly hat, luong chét e ché nitrat héa co
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thé thudng dugc doi hoi tir 0,001 g dén 20 g trén mot kg hat, t6t hon 14 tir 0,01 g dén
10 g trén mot kg hat, t5t hon nita 13 tir 0,05 dén 2 g trén mot kg hat.

Puong nhién, vin dé 13 néu chét rc ché nitrat héa va phéan bén (hoic cac thanh
phin khac), hodc néu hdn hop cia né duoc st dung, hop chit c6 thé duoc sir dung véi
lwong hitu hidu va khong gy doc cho thyc vat. Piéu nay c6 nghia 1a ching duoc sir
dung véi lwong cho phép dat duge tac dung mong mubn nhung khéng 1am gia ting
hién tugng giy doc thuc vat ¢ thue vat dd xt Iy hodc ¢ thue vat duge moc [én tir cac
vat li€u sinh san dd dugc xtr 1y hodc d4t hoic nguyén liéu thay thé dat a3 duoc xtr 1y.
Dé sir dung theo sang ché, ty 1é st dung cta phan bén c6 thé duoc lwa chon sao cho
lwong N duoc st dung nim trong khoang tir 10 kg dén 1000 kg trén mét hecta, t6t hon
1a tir 50 kg dén 700 kg trén mot hecta.

Hop chit trc ché nitrat hoa theo sang ché, ching han hop chét I nhu duoc xac
dinh trén dy trong ban md ta nay, hoic din xuit ctia né nhu dugc xac dinh trén day
trong ban mb ta nay c6 thé c6 mit véi cac cai bién héa hoc hoic céu tric khac nhau
ma hoat tinh sinh hoc cta chiing c6 thé khac nhau. Ching ciing 13 dbi tuong cia sang

cheé.

Hop chét (e ché nitrat héa theo sang ché, N-oxit va/hodc mudi ciia ching v.v.
¢6 thé duoc chuyén hoa thanh céc loai ché phdm thong dung, ching han ché phim héa
nong hoic ndng nghiép nhw dung dich, nhii twong, huyén pht, bui, bot, dich dic va
hat.

Loai ché pham phu thudc vao muc dich du dinh cu thé; trong mdi truong hop,
can phai dam bao su phan bd t6t va ddng nhat hop chat theo sang ché. Vi du vé céc
loai ché phadm 14 huyén phu (SC, 00, FS), dich c¢6 dic c6 thé nhii héa (EC), nhil twong
(EW, EO, ES), vi nhil twong (ME), dich déc, vién thudc hinh thoi, bot hodc bui c6 thé
thAm w6t duge (WP, SP, SS, WS, OP, OS) hoic hat (GR, FG, GG, MG), ma n6 c6 thé
hoa tan trong nuéce hodc thdm nude, cling nhu 13 ché phim dang gel dé xu ly vat lidu
nhan gidng thuc vat nhu hat (GF). Thong thudng, cac loai ché phdm (ching han SC,
00, FS, EC, WG, SG, WP, SP, SS, WS, GF) dugc dung ¢ dang pha lodng. Céc loai
ché phdm OP, OS, GR, FG, GG va MG thudng dugc ding & dang khong pha loéng.

Ché phim dugc didu ché theo cach da biét (xem, Vi du, US 3,060,084, EP 707
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445 (dbi véi dich c¢6 dic ¢ dang long), Browning: "Agglomeration", Chemical
Engineering, Dec. 4, 1967, 147- 48, Perry's Chemical Engineer's Handbook, 4th Ed.,
McGraw-Hili, New York, 1963, S. 8-57 und ff. WO 91/13546, US 4,172,714, US
4,144,050, US 3,920,442, US 5,180,587, US 5,232,701, US 5,208,030, GB 2,095,558,
US 3,299,566, Klingman: Weed Control as a Science (J. Wiley & Sons, New York,
1961), Hance et al.: Weed Control Handbook (8th Ed., Blackwell Scientific, Oxford,
1989) va Mollet, H. va Grubemann, A.: Formulation technology (Wiley VCH Verlag,
Weinheim, 2001). Cac ché phdm hodc hdn hop ciing c6 thé bao gdm céc chit bd tro
théng thuong, vi du, trong ché phim héa ndng. Cac chét bd trg dugc st dung tly

thudc vao dang g dung cu thé va hoat chit, tuéng ung.

Vi du vé céc chét bd tro thich hop 13 dung mdi, chit mang rin, chit phan tin
hodc cht nhii héa (nhu céc chét hoa tan khac, cac chit keo bao ve, chét hoat dong bé
mit va chét két dinh), cac chét lam dic hitu co va vo co, thudc diét khudn, chét chéng
dong bang, chét chdng tao bot, néu thich hop céc chét tao mau va céc chét dinh hoic
chit két dinh (ching han dbi v6i ché phdm xir 1y hat). Dung mdi thich hop 14 nuéc,
dung méi hitu co nhu c4c phan doan diu khoing ¢6 diém so6i tir trung binh dén cao,
nhu kerosen hoic diu diesel, ngoai ra dau hic in than va dau c6 ngudn gbc thuc vt
hoac ddng vat, hydrocacbon béo, vong va thom, chéng han toluen, xylen, parafin,
tetrahydronaphtalen, naphtalen di dugc alkyl héa hoic dan xuit ctia chiing, ruou nhur
metanol, etanol, propanol, butanol va xyclohexanol, glycol, keton nhu xyclohexanon
va gama-butyrolacton, dimetylamit cuia axit béo, axit béo va este cua axit béo va dung

méi phan cuc manh, ching han amin nhw N-metylpyrolidon.

Chét hoat dong bé mit thich hop (ta duoc, chit 1am wét, chit dinh, chit phan
tan hodc chat nhil hoa) 13 kim loai kiém, kim loai kiém thd va mubi amoni cua axit
sulfonic thom, nhu axit ligninsoulfonic (loai Borresperse®, Borregard, Norway) axit
phenolsulfonic, axit naphtalensulfonic (loai Morwet®, Akzo Nobel, U.S.A.), axit
dibutylnaphtalen-sulfonic (loai Nekal®, BASF, GermanY), va axit béo, alkylsulfonat,
alkylarylsulfonat, alkyl sulfat, laurylete sulfat, sulfat ciia regu béo, va hexa-, hepta- va
octadecanolat dugc sulfat hoa, glycol ete cta rugu béo dugce sulfat hda, ngoai ra hop

chit ngung tu cia naphtalen hodc cta axit naphtalensulfonic v&i phenol va
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formaldehyt, polyoxy-etylen octylphenyl ete, isooctylphenol dugc etoxyl hoa,
octylphenol, nonylphenol, alkylphenyl polyglycol ete, tributylphenyl polyglycol ete,
tristearylphenyl polyglycol ete, alkylaryl polyete alcohol, hén hop ngung tu ruou va
ruou béo/etylen oxit, diu thidu diu dugc etoxyl héa, polyoxyetylen alkyl ete,
polyoxypropylen dugc etoxyl héa, lauryl alcohol polyglycol ete axetal, este sorbitol,
ruou va protein trong dich thai lignin-sulfit, protein bién tinh, polysacarit (ching han
metylxenluloza), tinh bdt duoc cai bién ky nudc, ruou polyvinyl (loai Mowiol®,
Clariant, Switzerland), polycarboxylat (loai Sokolan®, BASF, Germany),
polyalkoxylat, polyvinylamin (loai Lupasol®, BASF, Germany), polyvinylpyrolidon
va copolyme ctia n6. Vi du vé céc chét 1am dic thich hop (nghia 13 hop chit 1am cho
tinh chay ctia ché phdm bién ddi, nghia 13 46 nhét cao trong diéu kién tinh va d6 nhét
thp khi khudy) 13 polysacarit va dét sét hitu co v vd co nhu gdbm Xanthan (Kelzan®,
CP Kelco, U.S.A.), Rhodopol® 23 (Rhodia, France), Veegum® (R.T. Vanderbilt,
U.S.A.) hodc Attaclay® (Engelhard Corp., NJ, USA).

Theo c4c phuong 4n cu thé, thudc diét khuin c6 thé dugc bd sung vao dé bao
quan va lam on dinh ché phﬁm. Vi du vé thubc diét khuén thich hop 13 céac thude diét
khuin trén co so diclophen va benzyl alcohol hemi formal (Proxel® tir ICI hoic
Acticide® RS tir Thor Chemie va Kathon® MK tir Rohm & Haas) va cac din xuét
isothiazolinon nhu alkylisothiazolinon va benzisothiazolinon (Acticidle® MBS tur

Thor Chemie).

Vi du v& chét chéng déng bing thich hop 12 etylen glycol, propylen glycol, ure
va glyxerin. Vi du vé& cac chit chéng tao bot 12 nhii twong silicon (ching han nhu
Silikon® SRE, Wacker, Germany hodc Rhodorsil®, Rhodia, France), ruou mach dai,

axit béo, muoi cua axit béo, hop chat flo hitu co va hon hop ctia né.

Céc chét tao mau thich hop 13 céc chit mau c6 d6 hoa tan kém trong nude va
thudc nhudém hoa tan trong nudc, chang han rhodamin B, C. I. chit mau do 112, C. 1.
ddor dung méi 1, chit mau xanh da trdi 15:4, chit mau xanh da trdi 15:3, chit mau
xanh da trdi 15:2, chit mau xanh da trdi 15: 1, chit mau xanh da troi 80, chit mau
vang 1, chit mau vang 13, chit mau d6 112, chit mau do 48:2, chit mau do 48:1, chit

mau dé 57:1, chit mau d6 53:1, chdt mau cam 43, chit mau cam 34, chit mau cam 5,
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chit mau xanh 14 cay 36, chit mau xanh 14 cdy 7, chit mau tring 6, chit mau nau 25,
chat mau tim kiém 10, chit mau tim kiém 49, do axit 51, d6 axit 52, d6 axit 14, xanh

da troi axit 9, vang axit 23, do kiém 10, d6 kiém 108.

Ngoai ra, céc chit tao hwong c6 thé ¢c6 mit trong ché phim nhu di x4c dinh &
trén. Céac chit tao hwong nay bao gdm citronellynitril, citral, zertrahydrolinalool,
tetrahydrogeraniol, geranonitril, beta-lonon R, rootanol, linalylaxetat, morillol, va p-

cresometylete.

Vi du vé cic chét dinh hoic chit két dinh 1a polyvinylpyrolidon,
polyvinylaxetat, rugu polyvinyl va ete xenluloza (Tylose®, Shin-Etsu, Japan).

B6t, nguyén liéu @& ric va bui c6 thé duoc didu ché bang cach tron hodc nghién
ddng thoi hop chit c6 cong thire I va, néu thich hop, cac hoat chét khéc, véi it nhat
mdt chit mang rin. Hat, ching han hat dugc bao, hat dwoc tim va hat ddng nhét, c6
thé dwoc diéu ché bang cach két hop hoat chit véi chét mang ran. Vi du vé céc chit
mang rén thich hop 13 d4t khodng nhu silicagel, silicat, bot talc, kaolin, attaclay, da
voi, vOi séng, da phén, than cdy, hoang thd, dat sét, dolomit, dét tao diatomit, canxi
sulfat, magie sulfat, magie oxit, cdc nguyén liéu tong hop tir d4t, phan bén, ching han
nhu amoni sulfat, amoni phosphat, amoni nitrat, ure, va cic san phidm cé ngudn gbc
thue vat, nhu bot ngii cbe, bdt vo cay, bdt gd va bdt vo qua hach, bot xenluloza va cac

chat mang ran khéc.
Vi du ve cac loai ché pham la:

i) Dich ¢6 dic hoa tan trong nuée (SL, LS) 10 phan trong lugng chit wc ché
nitrat hoa nhu hop chét c6 cong thiic I theo sang ché dwoc hoa tan trong 90 phén trong
luong nudc hodc dung mdi hoa tan trong nudc. Theo cach khéc, cac chét thAm uét
hodic cac chét bd trg khac duge bd sung. Hoat chit hoa tan nhd pha lodng véi nudc.
Theo cach ndy, thu duge ché phim c6 ham lugng 10% trong lugng hoat chét.

ii) Dich ¢ dic c6 thé phan tan (DC) 20 phan trong lwong chét trc ché nitrat hoa
nhu hop chét ¢ cong thiic I theo sang ché dugc hoa tan trong 70 phan trong lwong
xyclohexanon c¢6 bd sung 10 phan trong lugng chit phan tan, ching han

polyvinylpyrolidon. Pha lodng véi nudc thu duoc thé phan tan. Ham lwong hoat chét
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1a 20% trong luong.

iii) Dich c6 dic ¢ thé nhii héa (EC) 15 phan trong lwong chét tic ché nitrat héa
nhu hop chét c¢6 cong thirc I theo sing ché dwoc hoa tan trong 75 phan trong lugng
xylen c¢6 bd sung canxi dodexylbenzensulfonat va etoxylat dau thau dau (trong mdi
truong hop 5 phin trong luong). Pha lodng véi nude thu duge nhii tvong. Ché phdm

¢6 ham luong hoat chét 1 15% trong luong.

iv) Nhii trong (EW, EO, ES) 25 phén trong luong chit tic ché nitrat hoa nhu
hop chit c¢6 cong thirc I theo sang ché duoc hoa tan trong 35 phan trong lugng xylen
¢6 bd sung canxi dodexylbenzensulfonat va etoxylat dau thdu dau (trong mdi truong
hop 5 phan trong lwong). Hon hop niy dwoc dua vao 30 phén trong lugng nude bing
cach ding thiét bj nhii héa (Ultraturrax) va tao thanh nhii twong ddng nhat. Pha loéng

v6i nude thu duge nhil twong. Ché phdm c6 ham luong hoat chét 13 25% trong luong.

v) Huyén phu (SC, 00, FS) Trong thiét bi nghién bi c6 khudy, 20 phan trong
lwong chét @c ché nitrat héa nhu hop chit c6 cong thic I theo sang ché duoc nghién
v& ¢6 bd sung 10 phin trong lwong chit phan tan va cic chit thim wét va 70 phin
trong lugng nude hodc dung méi hiru co dé tao ra huyén phu chira hoat chét & dang
min. Pha lodng véi nuge thu dugc huyén pht 6n dinh chtra hoat chit. Ham lugng hoat

chét trong ché phim 13 20% trong lugng.

vi) Hat c¢6 thé phan tan trong nudc va hat hoa tan trong nuéc (WG, SG) 50
phdn trong lwong chit e ché nitrat héa nhu hop chét c¢6 cong thic I theo sing ché
duoc nghién min c6 bd sung 50 phin trong luong chit phan tan va cic chit thim w6t
va duoc didu ché dwois dang hat c6 thé phéan tan trong nudc hodc hat hoa tan trong
nudc bing cach sir dung cac thiét bi k¥ thut (ching han ép dun, thip siy phun, ting
s6i). Pha loging v6i nudce thu duge thé phan tin hozc dung dich dn dinh chira hoat chét.

Ché phim c6 ham luong hoat chét 13 50% trong luong.

vii) Bot c6 thé phéan tan trong nudc va bdt hoa tan trong nuse (WP, SP, SS,
WS) 75 phin trong lwong chit trc ché nitrat hoa nhu hop chét c6 cong thic I theo sang
ché duoc nghién trong thiét bi nghién rotor-stator cé bd sung 25 phén trong luwong chit
phan tin, cac chat thAm uét va silica gel. Pha loang véi nude thu duge thé phan tin

hodc dung dich dn dinh chira hoat chit. Him lwong hoat chét ctia ché phim 13 75%
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trong luong.

viii) Gel (GF) Trong thiét bi nghién bi ¢6 khudy, 20 phén trong lwong chét tc
ché nitrat héa nhu hop chit c¢6 cong thirc I theo sang ché duoc nghién v ¢ bd sung
10 phan trong lwong chat phan tan, 1 phin trong lwong chét lam wét tao gel va 70
phén trong lugng nudc hodc dung méi hitu co dé thu dugc huyén phu min chira hoat
chat. Pha lodng véi nuéc thu dwoc huyén phu én dinh chira hoat chit, bang cach d6
thu dugc ché phdm véi 20% (w/w) hoat chit. 2. Cac loai ché phim duoc 4p dung &

dang chua khong pha lodng

ix) Bot khong 6n dinh (OP, OS) 5 phin trong lwong chét (e ché nitrat hoa nhu
hop chit ¢6 cong thirc I theo sang ché dugc nghién min va duoc tron k§ véi 95 phan
trong lwong kaolin nghién min. Quy trinh nay tao ra ché phdm dang bui ¢6 ham luong

hoat chit 13 5% trong luong.

x) Hat (GR, FG, GG, MG) 0,5 phén trong luong chét @c ché nitrat hoa nhu hop
chit ¢6 cong thirc I theo sang ché dwoc nghién min va két hop véi 99,5 phin trong
lwong chit mang. Phuong phép hién thi 1a ép dun, siy phun hoic tAng sbi. Phuong
phap niy tao ra hat d& ap sung theo cach khong pha lodng c6 ham luong hoat chit 1a
0,5-10% trong lwong, t6t hon 13 ham luong hoat chét 0,5-2% trong lugng.

xi) Dung dich ULV (UL) 10 phén trong luong chit (e ché nitrat héa nhur hop
chét c6 cong thire I theo sang ché duoc hoa tan trong 90 phin trong lwong dung mdi
hitu co, ching han xylen. Quy trinh nay tao ra ché phdm dé 4p dung theo cach khong

pha lodng c6 ham lugng hoat chat 10% trong lwong.

Ché phim, ching han ché phim héa ndng hoic nong nghiép, thuong chira tir
0,01 dén 95%, t6t hon 1a tir 0,1 dén 90%, t&t nhit 14 tir 0,5 dén 90%, trong luong hoat
chét. Hoat chit duoc ding véi do tinh khiét tir 90% dén 100%, t6t hon 1a tir 5% dén
100% (theo phé NMR).

Dich ¢6 dic hoa tan trong nudce (LS), dich ¢6 dic ¢6 thé chay dugc (FS), bot dé
xir 1y kho (OS), bot ¢ thé phan tin trong nuée dé xtr Iy & dang huyén phu dic (WS),
bot hoa tan trong nude (SS), nhii twong (ES), dich ¢6 ddc ¢6 thé nhii héa (EC) va gel

(GF) thuong dugc st dung nhim muc dich xi 1y vat liéu nhan giéng thuc vat, dac biét
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13 hat.

Céc ché phim nay c6 thé dwoc ding cho vt liéu nhan gidng thuc vat, dic biét

1a hat, & dang pha lodng hoéc khong pha loang.

Céac ché phim ndi trén tao ra, sau hai dén mudi lan pha lodng, néng d6 hoat
chét tir 0,01 dén 60% trong lugng, t6t hon 14 tir 0,1 dén 40% trong luong, trong ché

phim dung ngay. Viéc tng dung c6 thé dugc thuc hién trude hoic trong khi gieo hat.

Phuong phap dua hodc xir Iy cac hop chat héa néng hoic nong nghiép hoic
hén hop, hodc ché phim nhw dugc x4c dinh trong ban md ta ndy, twong tng, 1én vét
liéu nhan giéng thuc vat, dic biét 1a hat, thuc vat va/hodc dia diém noi ma thuc vat
dang sinh truong hoic du dinh sinh truong 14 dd biét trong linh vuc, va bao gdm
phuong phap tao 40, bao, tao vién, pht bui, ngdm va ding trong lubng dbi véi vat lidu
nhan giéng niy. Theo mdt phuwong 4n dugc wu tién, hop chit hodc ché phdm chira no,
tuong ung, dwoc dua 1én vat liéu nhan giéng thuc vét biang phuong phép sao cho

khong gay ra su ndy mam, ching han bing céch tao 4o hat, tao vién, bao va quét bui.

Theo mét phwong 4n dwoc wu tién, ché pham kiéu huyén phu (FS) ¢6 thé duogc
sir dung. Thong thudng, ché phdm FS c¢6 thé chira 1-800 g/I hoat chét, 1 200 g/I chat
hoat dong bé mit, 0 dén 200 g/I chit chdng dong bing, 0 dén 400 g/I chat két dinh, 0

dén 200 g/I chit mau va 1én dén 1 1it dung moi, t&t hon 13 nuéc.

Hoat chit c¢6 thé duoc ding nhu né vén c6 hoic & dang ché pham chia né,
chéng han ¢ dang dung dich phun truc tiép, bot, huyén phu, thé phén tan, nhii twong,
thé phén tan trong diu, dich dic, san phim dang bui, nguyén liéu dé ric, hoic hat,

béng cach phun, tao mu, phi bui, rai, quét, nhing hoic rét.

Céc dang st dung hoan toan tity thudc vao muc dich du dinh; trong mdi truong
hop né duge du tinh && dam bao su phan bd t6t nhit c6 thé ¢ ctia hoat chét theo sang
ché. Dang sir dung trong nuée c6 thé duoc didu ché tir dich ¢d dic nhii hoa, dich dic
hodc bdt c6 thé thdm wét duge (bot c6 thé phun duge, thé phan tan trong diu) bing

cach bd sung nudc.

Dbé diéu ché nhii tuong, dich didc hodc thé phén tan trong dau, cac chit, & dang

nguyén thé hoic di duoc hoa tan trong diu hodc dung méi, cé thé dwoc dong hoa
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trong nude bing chit thdm wét, chat dinh, chit phan tin hoic chét nhii héa. Theo cach
khéc, c6 thé didu ché dich dic chira hoat chét, chat thdm u6t, chit dinh, chit phan tin
hoic chét nhii héa va, néu thich hop, dung mdi hozc dau, va dich dic nhu vy 13 thich

hop dé pha lodng véi nude.

Nbdng d6 hoat chét trong ché phdm ding ngay c6 thé thay d6i trong khoang
twong d6i rong. Nhin chung, chung tir 0,0001 dén 90%, nhu tir 30 dén 80%, ching han
tir 35 dén 45% hoic tir 65 dén 75% trong luong hoat chét. Hoat chét ciing ¢6 thé duoc
stt dung thanh cong trong quy trihf thé tich siéu thép (ultra-low-volume process -
ULV), ¢6 thé sir dung ché phém chira trén 95% trong luong hoat chét, hoic tham chi

st dung hoat chit ma khong can chét bb tro.

Céc loai diu, chét 1am wét, ta duoc, thude diét co, thudc diét khuan, thube diét
nadm khéc va/hodc thudc trir dich hai khac nhau c6 thé duoc bd sung vao hoat chét
hodc ché phdm chira ching, néu thich hop khong can phai ngay truéc khi sit dung
(hdn hop tron trong thing). Cac chét ny c6 thé dugc tron 13n véi ché phim theo sang

ché theo ty 18 khéi lugng 1 : 100 dén 100 : 1, tdt hon1a 1 : 10 dén 10 : 1.

T4 duoc c6 thé sir dung cu thé 13 polysiloxan dugc cai bién hitu co nhu Break
Thru S 240®; alcohol alkoxylat nhw Atplus 245®, Atplus MBA 1303®, Plurafac LF
300® va Lutensol ON 30®; polyme khdi EO/PO, ching han Pluronic RPE 2035® va
Genapol B®; alcohol etoxylat nhu Lutensol XP 80®; va dioctyl sulfosuxinat natri nhu
Leophen RA®.

Theo mdt khia canh khéc, sang ché dé c4p dén phuong phap xt 1y phan bén
hodc ché phim. Phuong phép xit Iy nay bao gdm viéc st dung chét @c ché nitrat héa
ma 1 hop chét c6 cong thic I nhur dwgc x4c dinh trén day trong ban md ta ndy cho
phan bon hodc ché phdm. Theo d6, phuong phép xtt ly nay c6 thé din dén su c6 mit
ciia chit tc ché nitrat hoa trong ché phidm phan bén hoic cac ché pham khac. Vi dy,
phuong phap xit Iy nay c6 thé tao ra sy phan bb ddng nhét chét e ché nitrat hoa trén
hoic trong ché phdm phan bén. Quy trinh xit 1y 13 da biét 13 boi chuyén gia trong linh
vuc va c6 thé bao gdm, chang han, tao 40, bao, tao vién, phit bui hodc ngadm. Theo mét
phuong an cu thé, viéc xir Iy ¢6 thé 13 viéc bao chit wrc ché nitrat hoa bang ché phim

phén bén, hodc viéc bao phan bén béng chét e ché nitrat hoa. Viée xtr 1y cé thé dua
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trén viéc sir dung phuong phép tao hat ma chuyén gia trong linh vuc da biét 15, ching
han tao hat ting s6i. Theo céac phuong 4n nhét dinh, viéc tao hat c¢6 thé duoc thuc hién
v6i ché phdm chira chit tic ché nitrat hoa nhu dwoc x4c dinh trén dy trong ban mo ta
ndy, ching han bén canh chét trc ché con c6 chit mang hoic thubc trir dich hai hoic

hop chét bét ky thich hop khac nhu dd néu & trén.

Theo mot phwong 4n cu thé khac, sang ché dé cip dén phuong phap xi Iy hat
hoac vt liéu nhan giéng thyc vat. Thuat nglt "xt ly hat" nhu dugc st dung & day dé
chi hodc bao gém cc bude nham diéu chinh stress sinh hoc trén hodc trong hat va cai
thién sy nay chdi va phat trién ctia thuc vat tir hat. D6i véi viée xir 1y hat, hién nhién 13
thue vt chiu cac diéu kién stress sinh hoc nhu sy tdn cong cta nim hozc con tring
hodc gép kho khan trong viéc nhin dugc ngudn nito thich hop vira da khién cho su
ndy mam va nay chdi giam din dén thuc vat hodc cdy trong dwoc tao thanh tir hat bén
1& kém hon va c6 stc séng kém hon, va do d6, din dén ning sudt giam so véi vt lidu
nhéan gidng thuc vat ma duoc xir Iy d chéng lai hodc phong trir dbi véi loai gy hai
tuong tng va c6 thé sinh truong ma khong bi hu hong do yéu td stress sinh hoc nay
gdy ra. Vi vy, phuong phép xtt 1y hat hodc vat liéu nhan giéng thuc vat theo sang ché
din dén, trong sb cac loi ich khéc, stc khoe thuc vat gia ting, su bao vé chéng lai cac

yéu t6 stress sinh hoc 13 t6t hon va ning suét thuc vat gia ting.

Phuong phép xit 1y hat dé ding hodc xir Iy hdn hop va ché phim chira né theo
séng ché, ching han ché phim hoic ché phdm héa nong nhu dwge xéc dinh trén day
trong ban mo ta nay, va cu thé 13 td hop gdm céc chat tic ché nitrat héa nhu dugc xAc
dinh trén day trong ban mo6 ta nay va tdc nhan hitu hiéu thi hai nhu thudc trir dich hai,
cu thé 1a thudc diét ndm, thudc diét con trung, va/hodc thudc diét giun tron, cho vat
liéu nhan giéng thuc vat, dic biét 12 hat, 1a da biét trong linh vuc, va bao gdm phuong
phép tao 4o, bao, bao mang, tao vién va ngdm vét liéu nhan gidng. Cac phuong phép
nhu vy ciing ¢6 thé ding cho t& hop hodc ché phim theo sang ché.

Theo cac phuong an khac, viéc xt ly hat dugc thuc hién vdi cac ché phim
ngoai chét trc ché nitrat hoa theo sang ché, ching han ché phim nhu dwoc xac dinh
trén day trong ban md ta ndy con chita thubc diét nim va thube diét con tring, hodc

thudc diét nim va thudc diét giun tron, hoic thudc diét con tring va thude diét giun
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tron, or hodc td hop gdm thube diét ndm, thude diét con tring va thudc diét giun tron,

V.V.

Theo mdt phuong 4n dugc uu tién, ché phdmnong nghiép hozc t6 hop chira
chét e ché nitrat hoa theo sang ché, ching han nhu dugc xé4c dinh trén day trong ban
md ta nay, dugc dung hodc duge xt Iy cho vat li¢u nhan gibng thuc vt bang phuong
phap sao cho su nizy mam khong bi anh huéng b4t loi. Theo d6, vi du v& cac phuong
phép thich hop dé dung cho (hodc xt ly) vat liéu nhan giéng thuc vat, nhu hat, 1a tao
40 hat, bao hat hodc tao vién hat va cac phuong phap tuong tu. Tt hon 1a vat lidu

nhén gibng thuc vat 13 hat, méu hat (nghia 13 cubng) hozc hanh hat.

Mic du tin ring phwong phap hién tai ¢6 thé dwoc 4p dung cho hat & trang thai
sinh ly bét ky, tdt hon 13 hat & trang thai du 4n dinh ma né khong bi hu hai trong qué
trinh x 1y. Mot cach dién hinh, hat cAn phai 13 hat ma d& duoc thu hoach tir canh
ddng; loai ra khoi thuc vat; va dugce tach ra khoi 161, cudng, vo chiu bén ngoai va thit
bao quanh hodc nguyén li¢u thuc vat khong phai hat khac bét ky. Tét hon 13, hat ciing
s& dn dinh v& mat sinh hoc téi murc 14 viéc xir Iy s& khong gdy ra hu hai vé& mit sinh
hoc cho hat. Tin 12 viée xit Iy ¢6 thé dwoc ap dung cho hat & thoi diém bat ky gitta thoi
diém thu hoach hat va thoi diém gieo hat hodc trong sudt qua trinh gieo hat (dung truc

tiép cho hat). Hat cling c6 thé duoc xtr Iy so bd trude hodc sau khi xtt ly.

Su phéan bd cta cac thanh phan trong ché pham hodc hdn hop nhu duge xé4c
dinh trong ban mo ta nay va sy bam dinh ctia né vao hat cling dugc mong mudn trong
qua trinh xt ly vat li€u nhan gibng. Viéc xir 1y c6 thé thay d6i tr mang mong (40) cua
ché phim chira t6 hop niy, vi du, hdn hop gdm thanh phéan hoat tinh, trén vat liéu
nhan giéng thuc vat, nhu hat, trong d6 kich thude va/hoic hinh dang ban dau c6 thé
nhén biét duoc ¢ trang thai trung gian (nhu 16p bao) va sau dé6 mang day hon (nhu tao
vién bing nhidu 16p hoic nhiéu vat liéu khic nhau (nhu chit mang, vi du, dét sét; cac
ché pham khéc nhau, nhu gbm céc thanh phén hoat tinh khac; polyme; va cac chét tao
mau) trong d6 hinh dang va/hodc kich thude ban dAu cia hat khong thé nhan ra duge

nita.

Theo mot khia canh, sang ché bao gém viéc dua ché phim, ching han ché

phim nong nghiép hoic td hop chira chét trc ché nitrat héa theo sang ché, ching han
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nhu dugc xac dinh trén ddy trong ban md ta nay, [én vat liéu nhan giéng thue vat theo
cach duge nham ti, bao gém dinh vi cc thanh phan trong t& hop 1én toan bg vit ligu
nhan gidéng thwe vat hodic chi dinh vi 1én cac phén cta nd, bao gdm chi 1én mot mat
hoic mdt phan ctia mot mat. Chuyén gia trong linh vuc s& hiéu 18 cac phwong phéap

g dung nay tir phan mo ta dwoc dua ra trong EP954213B1 va WO006/112700.

Ché pham, ching han ché phim ndng nghiép hoic t6 hop gdm chit wc ché
nitrat hoa theo sang ché, ching han nhu dugc x4c dinh trén ddy trong ban mo ta nay,
cling c6 thé duoc su dung ¢ dang "vién" hodc “vién két” hodc chit nén thich hop va
dat, hoac gieo, hat hoac chit nén d3 xu ly canh vat li€u nhan giéng thuc vat. Céac k¥
thuat nhu vay 13 d4 biét, cu thé 12 trong EP1124414, WO07/67042, va WO07/67044.
Viée 4p dung ché phim, ching han ché phim néng nghiép, hodc 8 hop gdm chit tc
ché nitrat hoa theo sang ché, ching han nhu dugc x4c dinh trén day trong ban mo ta
nay, 1&€n vat liéu nhan giéng thuc vét cling bao gdm viéc bao vé vit liéu nhan gidng
thuc vat da duoc xit Iy bang t6 hop theo sang ché béng cach dit mot hodc nhiéu hat
ché phdm chtra thudc trir dich hai va chét @c ché nitrat héa (NI) canh hat gidng da
dwoc xir 1y bang thube trir dich hai va NI, trong d6 luong thudc trir dich hai nay 1a
lwong sao cho hat giéng da duge xir Iy bang thude trir dich hai va hat ché phdm chira
thude trir dich hai ciing chira lidu hitu hiéu thube trir dich hai va lidu lwong thudc trix
dich hai chtra trong hat giéng duoc xir Iy bang thude trir dich hai nhé hon hodc bing
lidu t6i da khong gy hai cho thuc vét cua thude trir dich hai. Cac k¥ thuat nay 1a da
biét, cu thé 13 trong W02005/120226.

Viée 4p dung t& hop 1én hat gidng ciing bao gdm viéc bao hat theo cach giai
phéng c¢6 kiém soat, trong d6 cac thanh phin ciia td hop duoc két hop vao cac vét lidu
ma giai phong cac thanh phan nay theo thoi gian. Vi du vé& cong nghé xu 1y hat giai
phéng c6 kiém soat thuong di biét va bao gdm cac mang polyme, sap, hodc cac 16p
bao hat gidng khéc, trong d6 céc thanh phin c6 thé duoc két hop vao vat lidu giai

phéng c6 kiém soat hodc duoc ap dung gitta cac 16p vt liéu, hodc ddng thoi ca hai.

Hat giéng c¢6 thé duoc xir Iy bang cach dwa hop chit ¢6 mit trong hdn hop theo

sang ché 1én d6 theo trinh tw mong mudn bét ky hoic cing lic.

Viée xir Iy hat xay ra d6i v6i hat gidng chua dugc gieo, va thuat ngit "hat gidng
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chua dugc gieo" c6 nghia bao ham ca hat gidng & giai doan bt ky giita thoi diém thu
hoach hat gidng va gieo hat gidng vao trong d4t nhim muc dich ndy mam va sinh

trudng thanh thuc vat.

Viée xit Iy hat gidng chua duoc gieo khdng ¢ nghia bao gbm nhitng cach thirc
ma trong d6 thanh phan hoat tinh dugc ding cho d4t hodc nguyén liéu thay thé d4t ma

s& bao gdm céch thirc 4p dung bét ky ma s& nhim dén hat gidng trong qua trinh trdng.

Tét hon 13, viée xir 1y xdy ra truée khi gieo hat gidng sao cho hat gidng duogc
gieo duoc xtr Iy trude bang td hop nay. Cu thé 13, viéc bao hat gidng hoic tao vién hat
giéng dugc wu tién trong viée xir 1y bing t6 hop theo sang ché. Két qua cua vide xit Iy,
céc thanh phan trong mdi td hop dwoc bam dinh 1én hat gibng va vi vat ¢6 kha ning
phong trir loai gdy hai.

Hat d4 xir 1y c6 thé duoc tang trit, van chuyén budn ban, gieo va trong trot theo
céch tuong tw nhur d6i véi hat giéng da duoc xu 1y bang cac thanh phin hoat tinh bét
ky khac.

Dung dich dé xi Iy hat (LS), nhii twong-huyén phu (SE), dich c6 dic c6 thé
chay dugc (FS), bot dé xi Iy kho (DS), bot ¢6 thé phén tan trong nude dé xt Iy & dang
huyén phi dic (WS), bot hoa tan trong nude (SS), nhil twong (ES), dich ¢b dic c6 thé
nhil héa (EC) va gel (GF) thudng dugc sit dung nhim muc dich xt 1y vat lidu nhan
gidng thuc vat, dic biét 1a hat. Cac vi du duoc wu tién vé viéc st dung cac loai ché
pham xir 1y hat hodc dit cho ché pham trdn trude 1a loai WS, LS, ES, FS, WG hoic
CS.

Céc ché phidm néi trén tao ra, sau hai dén mudi 1an pha loing, ndng d6 hop
phan c6 hoat tinh tir 0,01 dén 60% trong luong, t6t hon 12 tir 0,1 dén 40%, trong ché
pham ding ngay. Viéc tmg dung c¢6 thé dugc thuc hién trude hoic trong khi gieo hat.
Phuong phép dé ap dung hoic xir Iy ché phim hoic t4 hop chira chét e ché nitrat hoa
theo sdng ché, chang han nhu dugc x4c dinh trén ddy trong ban mé ta nay lén vat liéu
nhan gidng thuc vat, cu thé 12 hat bao gdm phwong phép tao 40, bao, tao vién, phu bui,
ngim va ding trong ludng ddi véi vat liéu nhan giéng. Tt hon 13, ché phidm hoic td
hop chita chat e ché nitrat hoa theo sang ché, ching han nhuw dwoc x4ac dinh trén day

trong ban mo ta nay dugc dua 1én vat liéu nhan giéng thuc vat bing phuong phép sao
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cho khong géy ra su ndy mam, chang han bang cach tao 4o hat, tao vién, bao va phu

bui.

Pién hinh, ché phim tron trude dé xir 1y hat bao gdm 0,5 dén 99,9 phin tram,
dic biét 1a 1 dén 95 phﬁn trim, cac thanh phan mong mudn, va 99,5 dén 0,1 phﬁn
tram, dic biét 1a 99 dén 5 phén trim, t4 dwoc rin hodc 16ng (bao gdm, vi du, dung moi
nhu nude), trong d6 cac chit bd trg c6 thé 1a chit hoat dong bé mit voi luong tir 0 dén
50 phén tram, dic biét [a 0,5 dén 40 phén tram, tinh trén ché phém tron trudce. Trong
khi cac san phdm thuong mai t6t hon 13 s& dugc bao ché & dang dich c6 dic (ching
han, ché phim (hdn hop) tron trude, ngudi st dung cudi s& thudng sir dung cc ché

phim pha loéng (ching han ché phim tron trong thung).

Khi dugc ding dé bao vé thuc vat, lwong hop phin c6 hoat tinh duoc dung tuy
thudc vao loai tdc dung mong mudn, nim trong khoang tir 0,001 dén 10 kg trén mot
hecta, t6t hon 14 tir 0,005 dén 2 kg trén mot hecta, Tét hon nita 1a tir 0,05 dén 0,9 kg
trén mot hecta, cu thé 1a tir 0,1 dén 0,75 kg trén mot hecta. Ty 1& str dung c6 thé thay
di tir khoang 1 x 10° dén 5 x 105 (hozc 16n hon) CFU/ha. Tét hon 13, ndng do bao tir
1a khoang 1 x 107 &n khoang 1 x 10" CFU/ha. Trong trudng hop giun tron (gdy bénh
trén con tring) 1am thude trir dich hai ¢6 ngudn gbc vi sinh (ching han Steinernema
feltiae), ty 1¢ sir dung tot hon 1a trong khoang tir 1 x 10° dén 1 x 102 (ho#c 16n hon),
t5t hon nita 1a tir 1 x 108 dén 1 x 10!, con tét hon nita 1a tr 5 x 108 dén 1 x 100 ¢4 thé
(ching han & dang trimg, 4u tring hodc giai doan song bit ky khac, tét hon 1a & giai

doan gin 4u tring) trén mot hecta.

Khi duge ding dé bao vé thuc vét bing cach xir Iy hat gibng, lugng ché phim
hoic td hop chita chét trc ché nitrat hda theo sang ché, chang han nhu duoc x4c dinh
trén day trong ban mo ta niy (tinh theo tong trong lugng ciia cic hop phan c¢6 hoat
tinh) ndm trong khoang tir 0,01-10 kg, t&t hon 1a tir 0,1-1000 g, tot hon nita 13 tir 1-
100 g trén 100 kilogram vét liéu nhan gidng thuc vét (t5t hon 13 hat). Ty 18 si dung
@b véi vat liéu nhan gidng thuc vat t6t hon 13 c6 thé thay ddi tir khoang 1 x 10° dén 1
x 10'? (hoic 16n hon) CFU/hat gidng. Tét hon 13, ndng do nay 1a khoang 1 x 106 dén
khoang 1 x 10'! CFU/hat gidng. Thao céch khac, ty 1& st dung ddi véi vat liéu nhan
gibng thuc vat c6 thé thay dbi tir khoang 1 x 107 dén 1 x 10'* (hodc 16n hon) CFU trén

-103-



31333

100 kg hat, tt hon 1a tir 1 x 10° dén khoang 1 x 10! CFU trén 100 kg hat.

Céc vi du sau ddy dwoc dua ra nhim muc dich minh hoa. Vi véy, can hidu ring
vi du ndy khong nhim gi6i han sang ché. Chuyén gia trong linh vuc s& dé dang c6 thé
du tinh dugc cdc phuong 4n cai bién khac cta cc nguyén tac duge dua ra trong ban
mo ta nay.
Vi du thwe hién sang ché
Vidul:

Hop chét theo sang ché duoc thu nghiém nhu sau d6i véi su tre ché nitrat héa:

Dit 1a dat sach duoc 14y mAu tir canh ddng (ching han Limburgerhof), lam kho
va rdy qua sang 500 um. X4p xi 200 mg d4t duoc dit vao mdi 15 cia dia 48 15. Céc
hop chat, hodc chi DMSO, duge bd sung & nong d6 10 ppm, dwoc hoa tan trong 1%
DMSO. 6 pmol amoni sulfat dwoc bd sung vao mdi 15 ciing nhu 13 4,8 mg NaClO:s.

Tiép theo, cac miu dugc 0 & nhiét do phong trong khoang thoi gian 1én téi 72
gio. Sau khoang thoi gian 1, 64 mg KCI duogc bd sung va duoc tron. 25 pl dich ndi
duoc dat vao trong mot dia sach va 260 pul dung dich phéan rng tao mau (tir Merck Nr
1.11799.0100) duoc bd sung.

Tién hanh do véi thiét bi doc dia Tecan plate Reader & bude séng 540 nm.

Két qua cta phép do (véi lidu luong 10 phn triéu) 1a tit ca céc hop chét 1-1
dén 1-22 nhu duge chi ra trong bang 1 néu trén, da thé hién sy tc ché > 10 % so véi
miu ddi chimg (chi xtt 1y bing DMSO). Ngoai ra, cic hop chit 1-23 dén 1-33 nhu
duoc chi ra trong bang 1 néu trén (voi lidu luong 5+1 phﬁn triéu), da thé hién su uc
ché > 15 % so v6i miu ddi chimg (chi xu 1y bing DMSO).

Mic @c ché dugc tinh be“mg X = % hoat tinh so v6i mau d6i chimg, va duoc
chuyén thanh 100-x dé tao ra gié tri tc ché ma khong phai 1a hoat tinh.

Vidul.l:

Két qua ddi v6i cac hop chit duge thi nghiém véi liéu lwong 10 phin triéu

duge dua ra trong bang 1.1 sau day. Trong mdi truong hop, gia tri e ché 16n nhit

(IN) thu dugc dbi véi hop chit duge chi ra.
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Viduso sanh 1.2:

Pé so sanh, phenylaxetylen dugc thir nghiém trong cing diéu kién nhu duoge

chi ra trén day véi lidu lwong 10 ppm. Thu dugc gié tri trc ché sau day.

Bang 1.2
Viduso sanh 1.2 Cong thiic cdu tao IN
Phenylaxetylen 7
Z
Vidu1.3:

Vi du vé cac hop chét duogc thir nghiém véi lidu lwong 5+1 phin triéu duoc dua
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ra trong bang 1.3 sau day. Trong mdi trudng hop, gié tri e ché 16n nhat (IN) thu duoc

61 v6i hop chit dwoc chi ra.

Bang 1.3
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Yéu cau bao ho

1. Hon hop hoa nong chira (i) it nhit mot phan bén; va (ii) it nhat mdt chét e ché

nitrat hdéa c6 cong thirc I:

R! R?

X
A0 O
hbéc chat ddng phén 1ap thé, mubi hoic N-oxit cta no,
trong do:

R! va R? doc 1ap véi nhau dwoc chon tir nhém gdm H, C1-Cs-alkyl, Ca-Ce-
alkenyl, C;-Cs-alkynyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy-Ci-Cs-alkyl C;-Cs-alkoxy, Ca-
Cs-alkenyloxy, C2-Ce-alkynyloxy, trong d6 trong mdi trudng hop cac nguyén tir C ¢o
thé khong duoc thé hodc c6 thé mang 1, 2 hogic 3 phan tir thé R® giéng nhau hodc khac
nhau; Cs3-Cs-xycloalkyl, Cs;-Cg-xycloalkenyl, heteroxyclyl, aryl, hetaryl, Cs3-Cs-
xycloalkyl-Ci-Cs-alkyl, Cs3-Cs-xycloalkenyl-Ci-Cg-alkyl, heteroxyclyl-Ci-Ce-alkyl,
aryl-Ci-Cg-alkyl, va hetaryl-C;-Cs-alkyl, phenoxy va benzyloxy, trong d6 cac phin
gbc vong trong mdi truong hop cé thé khong duoc thé hodc ¢6 thé mang 1, 2, 3, 4,

hoic 5 phan tir thé R? gidng nhau hoic khac nhau;

Ala phenyl, trong d6 vong phenyl nay c6 thé khong dugc thé hodc c6 thé
mang 1, 2, 3, 4, hodc 5 phén tir thé R” gidng nhau hodc khac nhau;

trong do:

RA dugc chon tir nhém gébm CN, halogen, NO2, OR®, NR°RY, C(Y)RY,
C(Y)OR®, C(Y)NRRY, S(Y)mR®, S(Y)mORP®, Ci-Ce-alkyl, C,-Ce-alkenyl, C-Cs-
alkynyl, Ci-Ce-haloalkyl, C;-Cg-alkoxy, Ci-Cs-alkylthio, trong d6 trong mdi trudng
hop cac nguyén tir C c6 thé khdng duoc thé hodc c6 thé mang 1, 2 hodc 3 phan tir thé
R® giéng nhau hoic khic nhau; C3-Cs-xycloalkyl, C3-Cs-xycloalkenyl, heteroxyclyl,
aryl, hetaryl, C;-Cs-xycloalkyl-Ci-Cs-alkyl,  Cs3-Cs-xycloalkenyl-Ci-Ce-alkyl,
heteroxyclyl-Ci-Cs-alkyl, aryl-Ci-Ce-alkyl, va hetaryl-Ci-Cg-alkyl, phenoxy va

benzyloxy, trong d6 cic phan gbc vong c¢6 thé khong duoc thé hoic ¢6 thé mang 1, 2,

-108-



31333

3, 4, hoic 5 phin tir thé R® giéng nhau hoac khac nhau;
va trong d6:

R? dugc chon tir CN, halogen, NOa, Ci-Cs-alkyl, Ci-Cs-haloalkyl va C;-Cs-
alkoxy;

hodc hai phan tir thé R? trén cac nguyén tir C lién k& c6 thé tao thanh ciu néi
duoc chon tu CH>CH,CH.CH,, OCH.CH,CH,, CH,OCH,CH,, OCHCHO,
OCH20CH,, CH.CH:CH., CH:CH.0O, CH;OCH;, O(CH»)O, SCH,CH>CHa,
CH2SCH,CHz, SCH2CH:S, SCH2SCH>, CH2CH,S, CH2SCHa, S(CH»)S, va cung véi
céc nguyén tir C ma hai R® ndy duoc gin vao tao thanh nhin vong cacbon hodc nhan

di vong bdo hoa c6 5 hoic 6 canh;

R® dugc chon tr H, Ci-Ce-alkyl, Cs-Cs-alkenyl, Ci-Cs-alkynyl, Ci-Cs-
haloalkyl, phenyl va benzyl,

Reva R¢ doc 14p véi nhau dugc chon tir nhém gdm H, C1-Cy-alkyl, va Ci-Cy-
haloalkyl; hodc

R¢va R¢ cing véi nguyén tit N ma chiing gin vao tao thanh di vong bio hoa
hodc chua bdo hoa c¢6 5 hodc 6 canh, ma c6 thé mang mdt nguyén tir khac loai khac
duge chon tir O, S va N 1am nguyén ti thudc thanh phan vong va trong d6 di vong nay
c6 thé khong duoc thé hoic c¢6 thé mang 1, 2, 3, 4, hoic 5 phén ti thé doc lap véi

nhau dugc chon tir halogen;

R® duogc chon tir CN, halogen, C;1-Cs-alkyl, Ci-Cs-haloalkyl, Ci-Cs-alkoxy, va
Ci-Cs-haloalkoxy;

Y 1a Ohoidc S; va

m bang 0, 1 hoic 2.
2. Phuong phép khtr nitrat héa, bao gdm budc xi Iy thuc vt dang sinh truong trén dit
hodc nguyén liéu thay thé dit va/hodc dia diém hodc dit hoic nguyén licu thay thé dat
ma & d6 thuc vat dang sinh truéng hoiic dugc du dinh sinh truong bing it nhit mot
chat tic ché nitrat héa c6 cong thirc (I) nhu duge xac dinh trong didm 1, hodc hén hop

héa ndng theo diém 1.
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3. Phuong phép theo diém 2, trong d6 thuc vét va/hoic dia diém hoic dit hodc nguyén
liéu thay thé @it noi ma thuc vat dang sinh truong hodc dugce du dinh sinh trudng con

duoc bd sung phan bon.

4. Phuong phap theo diém 2 hoic 3, trong d6 viéc sir dung chit (e ché nitrat hoa da
néu va st dung phan bén da néu dwoc thyuc hién ddng thoi hodc véi do tré thoi gian,

t6t hon 1 khoang cach thoi gian 13 1 ngay, 2 ngdy, 3 ngay, 1 tuin, 2 tudn hoic 3 tuin.

5. Phuong phap xtr Iy phan bén, bao gdm buéc sir dung chét tc ché nitrat héa nhu

duoc x4c dinh trong diém 1.

6. Hon hop hoéa nong theo diém 1 hoic phuwong phép theo diém bit ky trong sb céc
diém tir 2 dén 5, trong d6 phan bén nay 1a phan bén vo co rén hodc 1ong chira amoni
nhu phan bén NPK, amoni nitrat, canxi amoni nitrat, amoni sulfat nitrat, amoni sulfat
hodc amoni phosphat; phan bén hitu co rén hozc 1ong nhu phan xanh 16ng, phan xanh
ban 16ng, phén tir hé thdng khi sinh hoc, phin chudng \}é phan tir rom, phan trin qué,
phan trén, rong bién hodc phan chim, hodc phin bén chira ure nhu ure, formaldehyt
ure, dung dich ure amoni nitrat (UAN), ure sulphur, ure di dwoc lam 6n dinh, phan

bén NPK trén co so ure, hodc ure amoni sulfat.
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