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DANH MUC CAC TU VIET TAT

C Khu truyén théng

PBSH Pdng bang sdng Hong

DBSCL Ddng bang séng Cau Long

fl Lua giai doan hdi xanh dé nhanh

2 Lua giai doan cudi dé nhanh

f3 Lua giai doan hinh thanh béng

f4 Lua giai doan 1am dong - tré bong

f5 Lua giai doan ngam sira va chac xanh

6 Lua giai doan chin - thu hoach

KNK Khi nha kinh

pn 1 nanogram (ng) =1000 picograms (pg; 10 g)
ppb Pon vi do mat d6: 1 ppm =1ml/1000 m®
ppm Pon vi do mat do: 1 ppm =1ml/m®

S Khu kho kiét

w Khu kho vira



LOI CAM DOAN

Tac gia xin cam doan day la cong trinh nghién ctru cua ban than tac gia.
Cac két qua nghién cau va cac két luan trong luan an nay la trung thuc, va
khong sao chép tir bat ky mot ngudn nao va dudi bat ky hinh thuc nao. Viéc
tham khao c4c ngudn tai lieu (néu co) da dugc thuc hién trich dan va ghi
ngudn tai liéu tham khao ding quy dinh.
Tac gia

e

Nguyén Ping Ha

Xi



LOI CAM ON

Trudc hét tac gia luan an xin chan thanh cam on PGS.TS. Poan Doin
Tuan - Vién Khoa hoc Thay lgi Viét Nam; PGS.TSKH. Nguyén Xuan Hai -
Tong cuc Méi trudng - Bo Tai nguyén va Mbi trudng da tan tinh hudng dan
khoa hoc dé tac gia hoan thanh luan &n nay.

Tac gia luan an xin chan thanh cam on Vién Nudc, Tudi ti€u va Moi
truong - Vién Khoa hoc Thuy lgi Viét Nam va PGS.TS. Lé Xuan Quang - da
déng y cho va tao diéu kién dé tac gia duoc tham gia thuc hién chinh dé tai va
st dung sb liéu, tai liéu cua dé tai cip nha nudc hop tac qudc té theo nghi
dinh thu véi Nhat Ban “Nghién cau tng dung cong nghé cia Nhat Ban trong
hé théng thay loi ndi dong nham nang cao hiéu qua sir dung nudc, giam phat
thai KNK trong san xuit lGa ving DBSH” vao lam luan an nay.

Tac gia xin chan thanh cam on co s¢ dao tao Vién Khoa hoc Thuy loi
Viét Nam da tao moi diéu kién thuan loi ¢& NCS hoan thanh luan an nay.

Téc gia xin chan thanh cam on Téng cuc Thay lgi - noi tac gia cong tac
d4 tao moi diéu kién d& NCS hoan thanh luan an nay.

Tac gia luan &n xin chan thanh cam on sy dong vién gitip do cua gia
dinh va ban bé vé ca vat chat va tinh than tao moi diéu kién giup d& NCS

hoan thanh luan an nay.

Tac gia

—Fudoe

Nguyén Ping Ha

Xii



MO PAU
1. Tinh cap thiét ciia dé tai luin 4n

Thiéu ngudn nudc va bién doi khi hau 13 hai van dé rat 16n trén pham vi
toan cau ciing nhu ¢ Viét Nam. Nhiéu qudc gia va nhiéu nha khoa hoc rét
quan tam dén hai van dé ndy. Hai vin dé nay cd mdi lién hé véi nhau. Bién
d6i khi hau, nuéc bién dang, sy xdm nhap man 1am suy giam ngudn nudc
ngot, nhu cau nudc ngay cang tang, V... Vi vay bao dam an ninh nudc duoc
cac quoc gia dac biét quan tam, do tam quan trong quyét dinh sinh ké va on
dinh cudc sbng cua ngudi dan, gop phan phat trién bén viing caa dat nudc.

Théng ké cua Ngan hang Thé gigi cho thy lugng nude binh quan dau
nguoi cua thé gidi dang suy giam nghiém trong tai nhiéu quoc gia, néu vao
nam 1962, luong nudce binh quan dau nguoi cua thé gisi & mac 14.000 m®, da
giam xudng 6.000 m® vao nam 2017 [24].

Théach thuc vé ngudn nude caa Viét Nam 1a phan b nguon nudc khong
déu theo khéng gian va thoi gian, nuéc phu thuéc vao qudc gia thuong ngudn,
suy giam tham thuc vat, 6 nhiém suy thoai nguén nudc, nhu cau nuéc gia
tang, vv... Nguon nudc mit san sinh trong lanh thd Viét Nam chi chiém 37%
tong lwong nudc mat cia quoc gia. Ngudn nudc san sinh tir bén ngoai l1anh
tho chay vao Viét Nam chiém téi 63%. Lugng nudc binh quan dau ngudi Viét
Nam dat 32.000 m*/nguoi (dong chay noi sinh chi dat 3.500 m*/ngudi) [24].

O nudc ta, ndng nghiép 1a nganh sir dung nudc nhiéu nhat. Theo thong
ké, lugng nuéc sir dung hang nim cho san xuat ndéng nghiép vao khoang 93 ty
m?, cho cdng nghiép khoang 17,3 ty m*, cho sinh hoat la 3,09 ty m® va cho
nganh dich vy 1a 2,0 ty m®. Trong twong lai dén nim 2030, co cu dung nudc
gitta c4c nganh s& thay d6i theo xu hudng ndng nghiép 75%, cdng nghiép
16% va nganh dich vy, tiéu dung 1a 9% [17]. Trong san xuat ndng nghiép thi
nuéc dung cho canh tac l0a la chi yéu; tap quan canh tac lua nudc truyén

théng cua nguoi dan hién nay thuong sir dung rat nhiéu nudc. Lugng nudc



tudi mat rudng tiéu toén tir 4.500 =+ 5.500 m*/ha vu mua va 5.500 + 6.500
m*/ha vu chiém xuan [23], chua ké luong nudéc 13ng phi do quan Iy nude tudi
khong hiéu qua. Theo thong ké nam 2017, tong dién tich dat trong lua duoc
tudi dat trén 7,72 triéu ha (vu dong xuan 3,077 triéu ha, hé thu 2,06 triéu ha,
mua 1,76 triéu ha, thu déng 0,769 triéu ha), tap trung chi yéu tai ving PBSH,
ven bién mién Trung va PBSCL. Lugng nudc tiéu tén hang nam it nhét ciing
khoang 46,8 ty m® nuéc, mot con s6 khdng hé nho.

Pé dam bao an ninh nuéc, Viét Nam dé ra muc tiéu dén 2030: 70% cay
trong can duoc tudi tiét kiém nudc; 60% dién tich lGa ap dung tudi tiét kiém
nudc [18].

Viét Nam c6 nhiéu song ngoi, luong mua 16n, thuong dugc danh gia 1a
qudc gia giau vé tai nguyén nudc. Tuy nhién, do bién do6i khi hau lam muc
nudc bién dang, nudc sdong va nudc ngam ving ven bién bi nhiém man. Hién
tuong nay 1am giam ngudn nude twdi. Do d6 bién phap tiét kiém nude tudi 1a
van dé cap thiét dat ra. Theo Wassmann R. (2010) [92] cac KNK gay nén bién
ddi khi hau, néng d6 KNK (CO,, CHy, N,O va Halocarbons) da tang 1én ké tir
trudéc cach mang cong nghiép do hoat dong cua con ngudi. Nong d6 CO,
trong khi quyén ting tir 280 ppm vao niam 1750 1én 379 ppm vao nam 2005
va néng nd N,O ting tir 270 ppb dén 319 ppb trong cung thoi gian trén. Khi
CH, trong nam 2005 rat cao, vao khoang 1774 ppb. Theo Wassmann R.
(2010) [92] cac chat khi nay hap thu anh sang trong ving hong ngoai, giir btc
xa nhiét dan dén tinh trang hdm néng khong khi toan cau. Tiém niang ham
néng toan cau 1a thude do hitu ich cho viée so sanh tac dong caa su phat thai
cac KNK khac nhau nhu CH, va N,O quy vé tuong duong CO,. Theo Forster
(2007) [41], Denman K.L (2007) [39], Mai Van Trinh (2016) [22], tiém ning
ham ndéng toan cau caa N,O 1a 298 lan, trong khi caa CH, 12 25 lan so véi kha
nang cua CO, sinh ra trong 100 ndm. Nhu vay khi N,O c¢6 tac dong ham ndng

toan cau manh nht.



O Viét Nam, két qua kiém ké phat thai KNK niam 2010, cong bd nim
2014, luong phat thai khu vuc san xuat néng nghiép 1a 88,35 triéu tan CO,
chiém 35,8% tong lwong phat thai KNK Quéc gia, trong nganh néng nghiép
lugng phét thai cao nhat 14 tai khu vuc trong l0a 44,6 triéu tin CO, (chiém
50,5 %) [26]. Hién nay, Bo Nong nghiép va Phat trién nong thon da thyuc hién
nhiéu giai phap dong b dé phat trién nong nghiép mang lai ning suét cao,
phét thai thap va bao vé maéi trudng, nham giam phat thai KNK. Song két qua
tinh toan du kién cho thay, téng phat thai KNK dén nim 2030 1én t6i 96,7
triéu tan. Nhu vay, néu khong c6 cac giai phap giam phat thai KNK, thi nganh
ndng nghiép van tiép tuc 12 nganh phat thai KNK chiém ty trong cao.

Cac nghién ctu chi ra rang, bang cac bién phap thay loi, rat nuéc trong
mot so giai doan cua viéc trong lta cé thé giam tir 20 + 44% luong phat thai
khi CH,4 so véi ki thuat tudi truyén théng (Nguyén Viét Anh, nim 2010) [1].

Cac nghién cuu ciing chi ra rang, hoat dong trong lta nudc, ngoai phét
thai khi CH, con phat thai mot lugng khi CO, va N,O vao khong khi. Pén nay
c6 nhiéu nghién cau vé ché do tudi nudc cho lda, giam phét thai khi CH,,
nhung cac nghién cttu vé phat thai khi N,O tir hoat dong trong laa nudc con it
duoc nghién cuu.

Trong laa nudc tao diéu kién thuan loi cho sy hinh thanh cac KNK nhu
CH, va N,O. Khi dat ngap nudc, thé oxy hoa khir thap, thuan lgi cho qua trinh
phan ni to rat hoa dé hinh thanh N,O va N,. O nhiéu ving trong laa nudc
khong thé kiém soat duge muc nudc ngap, c6 hién tuong ngap Ung, ngap sau
cang tao diéu kién hinh thanh cdc KNK nhu CH,, N,O. Tuy nhién mdt sb tac
gia Cai et al. 1997) [36] cho rang: ¢ dat ltia ngap nude lién tuc khong han 1a
cac diéu kién thuan loi dé hinh thanh va phét thai khi N,O. Béi vi, ngap nudc
lién tuc s& han ché qué trinh ni to rat hoa hinh thanh NO3". Do vay, can c6 giai
doan héo khi thi méi hinh thanh nhiéu NO;™ va khi NO5™ bi khir s& hinh thanh
nén N,O va N,. AEA Technology Environment [28] luong phat thai N,O quy



d6i (COe) bang 70% ctua CH, quy (COse) va bang 10% phat thai CO,. Trong
linh vuc noéng nghiép luong phat thai N,O chiém trung binh 30%; cao nhat 14
Irelan 86%; thap nhat 13 Sweden 3%.

Theo ban tém tat cua IPCC (tir Denman et al. 2007) [39] dat canh tac
phat thai ra khoang 2,8 TgN khi N,O mdi nam, chiém khoang 42% lugng
N,O do con ngudi gy ra hoic khoang 16% lugng khi thai toan cau. Nhung &
day luong phét thai tir ruong laa nudc chua duoc tach riéng khoi cay trong
can. Gan day, nhiéu nghién ctiu cho rang: trong lta nudc 1a mot nguon phat
thai vao khi quyén CH, va N,O. N,O & rudng lta nudc chua that rd rang trén
binh dién quéc té va ¢ Viét Nam cac nghién ctu chuyén sau vé phat thai N,O
tai cac vung dat trong lta dic thu 1a dat phu sa khong dugc boi lién quan dén
quan ly nudc mat ruong chua dugc nghién ctu. Bén canh dé luong phat thai
KNK (CH,va N,0) thi phat thai CH, twrong tng 25 lan va N,O twong tng 298
lan so véi kha nang CO, sinh ra. Viét Nam cd khoang 7,72 triéu ha dat lGa
duogc gieo trong hang nam, luong phat thai KNK (CH,4 va N,O) ra méi truong
la khong hé nho. Theo Nguyén Tung Phong [9] dinh huéng nghién ciu giam
phat thai khi N,O ddi véi cac khu vuc canh tac 10a & Viét Nam la rat can thiét.

Tai Hoi nghi quéc té vé BDKH ngay 01 + 12/11/2021 tai Glassgow,
Anh Quéc, Thi tudng Chinh Phit Pham Minh Chinh cam két Viét Nam hudng
dén trung hoa phat thai carbon vao nam 2050 [27].

Xuat phat tir nhitng van dé cap thiét dugc néu o trén nhu ngudn nudc
tudi ngay cang khan hiém can phai tiét kiém, tim giai phap giam thiéu su phét
thai KNK khi trdng lta nudc, dic biét phét thai khi N,O con it dugc nghién
ciru v hau nhu chua duoc khao sat thuc té ¢ diéu kién Viét Nam, dé tai:
Nghién céu anh hwéng cia quan 1y nwéc mit ruong dén phat thai khi
N,O trén dait phu sa sdng Hong khéng dwoc bdi hang nim tréng lla &
tinh Hung Yén duogc dit ra trong diéu kién d6 c6 y nghia khoa hoc va thuc

tién cao.



2. Y nghia khoa hoc va thue tién ciia luin 4n

(1) V& mat khoa hoc, luan &n gdp phan 1am rd anh huéng cta moi
truong dat, nudc trén nén phu sa sdng Hong khong dwgc bdi hang nam tréng
lGa thuoc tinh Hung Yén dén sy hinh thanh va phat thai khi N,O.

(2) Vé thuc tién, luan 4n ciing cho thay do dat c6 tinh khir manh ché do
nudc ngap thudng xuyén hay kho udt xen k& khéng anh huang khéc biét dén
lugng phat thai khi N,O. Do vay c6 thé lua chon ché do tudi mit rudng sao
cho tiét kiém nudc, dam bao niang suét cdy trong.

3. Muc tiéu nghién ciru

- X4c dinh méi quan hé gitta Eh, pH va phét thai khi N,O trén ruong
laa nudc ung véi cac ché do quan 1y nude mat rudng khac nhau.

- Xé4c dinh anh huong cua ché d6 quan 1y nuwéc mat rudng laa dén sy
phat thai khi N,O trén nén dat phu sa séng Hong dé dé xuat quan 1y nudc mit
ruong nham giam phat thai KNK, tiét kiém nudc va biao dam ning suat lGa
khong giam.

4. P6i twong nghién ciru

- bong thai caa Eh va pH khi ruong ngap nudc theo thoi gian sinh
truong caa cay lua.

- Luong phét thai khi N,O trén ruong lia ¢ dat phu sa séng Hong
khong duoc bdi hang nam c6 ché d6 quan 1y nudc mat ruong khac nhau theo
céc giai doan sinh trudng va phat trién cua cay lua.

5. Pham vi nghién ciru

Sy phat thai khi N,O & dat phu sa séng Hong khong duoc bdi hang nam
trong lta & tinh Hung Yén véi cac ché do quan 1y nudc miat ruong khac nhau
trong diéu kién céc yéu té khac nhu: k¥ thuat canh tac l0a, gidng lda, nén
phan boén 1a giéng nhau va tuan tha huéng dan cua co quan chuyén mon dia

phuong.



6. Noi dung nghién ctru

- Nghién cttu anh huong caa ché d6 quan 1y nudc mat rudéng dén tinh
chat cia moi trudong dat (Eh va pH) cua dat phu sa séng Hong khong dugc boi
hang nam tréng I0a ¢ tinh Hung Yén.

- Nghién ctru xac dinh quan hé giira Eh va pH & dat nghién cau cd ché
d6 nude khac nhau anh huong dén su hinh thanh va phat thai khi N,O trén dat
phu sa sdng Hong khong dugc bdi hang nam trong IGa ¢ tinh Hung Yén theo
cac giai doan sinh trudng va phat trién cua cay lua.

- Xac dinh ché d6 quan 1y nuéc mat ruong hop ly, giam thiéu phat thai
khi N,O, tiét kiém nudc va bao dam ning suat lta trén dat phd sa séng Hong
khong duoc boi hang nam trong lGa & tinh Hung Yén.

7. Phwong phap nghién ciru

- Phuong phép diéu tra, khao sét thuc dia ving nghién ctu va ké thua
két qua nghién cuu.

- Phuong phap thi nghiém ddng ruong.

- Phuong phap thi nghiém trong phong.

- Phuong phap xu ly s6 liéu bang thong ké sinh hoc.

- Phuong phép xt ly s6 liéu bang kiém dinh thong ké theo tiéu chuan
Z test.

8. Nhirng dong gop méi cia luin an

- Pat phu sa séng Hong khong duoc bdi hang nam trong lda ¢ tinh
Hung Yén ¢ cac ché do quan 1y nuéc mat ruong khac nhau déu cé tinh khi
manh va I1a diéu kién thuan loi cho su hinh thanh va phat thai khi N,O.

- Tong lugng phét thai khi N,O & cac ché do tudi theo cong thire tudi
ngap thuong xuyén va kho uét xen k& déu rat thap (0,3 + 0,4 ppm) va khong
c6 su khac biét vé luong giira cac cdng thic. Giai doan tir ciy dén dé nhanh

c6 luong phéat thai 14 16n nhat do anh hudng cua viéc bon phan.



9. Ciu triic luin an

Luan an gém cac phan:

M¢ dau

Chuong 1: Tong quan ché do tudi, sy hinh thanh va phat thai khi N,O trén dat
trong lda.

Chuong 2: Phuong phap nghién ctiu.

Chuong 3: Két qua nghién ctu anh huong cua quan 1y nudc mat ruong dén
phat thai khi N,O.

Két luan va kién nghi

Danh muc céac cong trinh di cong bd

Tai liéu tham khao

Phu luc



CHUONG 1: TONG QUAN VE CHE PQ TUOI, SU HINH THANH VA
PHAT THAI KHI N,O TREN PAT TRONG LUA

1.1. Ché @9 twéi cho lia va co s& khoa hoc clia ky thuat twdi tiét kiém
nudc cho lua
1.1.1. Nhu cdu vé nwéc va dic diém cia cay lla

Cay lua (Oryza sativa) 1a cdy trong nudc, cd ngudn goc & vung nhiét
d6i. Cay lda Ia cay trong st dung nhiéu nudc nhéat va yéu cau tudi cao hon
cac cay trong khac. Theo Smith (L& Thi Nguyén, 2002) [7], hé s6 thoat hoi
nudc cua lda la 7120 mm-vy, lda mi la 513 mm-vu va ngo la 368 mm-vu.

Tuy la cay trong nuéc, can nhiéu nude, nhung su phét trién cia cay va
ré laa cling phy thudc nhiéu vao oxy trong dat. Cay lua cé kha ning hap thu
0, khong khi qua 14, vao than va ra ré. Tuy nhién luong O, duoc hap thu qua
14 nay ciing khong du. Dé ré lGa phat trién tét, su trao do6i khi gitra méi truong
dat va moi truong khi 12 rét can thiét dé dat co du oxy cho sy phat trién cua ré
lGa, cho su phét trién cua nhitng vi khuan cé logi & ving ré nhu vi khuan
Azotobacter song tu do c6 kha niang cb dinh nito phan tr vao dat, 1am ting
ngudn thu nito cho dat, qua d6 lam tiang kha ning sinh trudng cua la.

Nhu trén da néu do c6 kha nang hap thy O, qua 14, cay lta ciing nhu
mét s6 cay trong nude khac, di moi truong thiéu O, ré IGa van phét trién binh
thuong. Tuy nhién dé ting luong khong khi (d6ng nghia véi tang luong O,
cho dat, ngudi ndng dan Viét Nam da co kinh nghiém l1am ai nudc khi ngap
nuéc cay lia véi cau noéi ndém na: "hon dat ai hon tai phan®. Cing véi bién
phap lam ai, bién phap rat nude phoi ruong dinh ky lam tang lugng khong khi
xam nhap vao dat, 1am tiang sy phat trién cua ré. Qua do, 1am ting su phét
trién cta cdy va nang suat lda [7].

1.1.2. Cac ky thugt twéi cho lUa
Cac ky thuat tudi cho l0a tir trude dén nay cé thé phan 1am hai: k§ thuat

tudi ngap thuong xuyén va nhom ky thuat tudi tiét kiém nudéc.


https://vi.wikipedia.org/wiki/Oryza_sativa

1.1.2.1. Ky thuat tudi ngap thuong xuyén

Tuédi ngap thuong xuyén [23]: la ky thuat tudi duy tri 16p nudc mat
ruong tir 5 + 10 cm sudt qué trinh tir khi cay dén trude khi thu hoach.

+ Cay dén bén ré (30 ngay): cong thie twdi 5 + 10 cm

+ Dé nhanh (40 ngay): cobng thire twdi 5 + 10 cm

+ DPung céi - lam dong (25 ngay): cobng thire twdi 5 + 10 cm

+ Tr6 - Phoi mao (9 ngay): cong thirc tudi 5 + 10 cm

+ Ngam sira chac xanh (15 ngay): cong thie tudi 5 + 10 cm

+ Chin: Théao can

Téng luong nude tudi vu chiém xuan khoang tir 5500 + 6500 m*/ha; vu
mua khoang 4500 + 5500 m*/ha. Pay la k¥ thuat tudi truyén théng ma ong
cha ta ciing nhu ¢ nhiéu nudc trén thé giéi da s dung. K¥ thuat nay hay ap
dung & vung triing, kho tiéu nudc. Ky thuat nay c6 wu diém khi ap dung &
ving dat nhiém man, chua phén. Bai vi, ngap nudc lién tuc 1am giam ¢6 man,
han ché sy chuyén ho tir dat chua phén tiém tang thanh dat chua phén hoat
tinh, dat c6 do pH thap, xuat hién nhiéu doc té nhu: Fe, Al va ké ca Mn. Boi
Vi cac nguyén t6 nay d& hoa tan & dang cation nhu Fe**, AI**, Mn* ¢ diéu
kién pH thap. Fe va Mn 14 nhiing nguyén té dinh dudng vi luong dé tiéu dbi
Véi lua ciing nhu cac cay trong khac. Nhung khi nhitng nguy@n té nay & nong
d6 cao trong dung dich dat thi lai tré thanh nhimg doc chat.

K§ thuat tudi ngap két hop voi rat nude phoi rudng co tac dung tot va
c6 thé xem 1a mot bién phap bon phan thuc dong cho lua vi tao diéu kién hao
khi c6 lgi cho viéc giai phong chat dinh dudng [7].

K§ thuat tudi ngap thudng xuyén ap dung ¢ vung thap, triing kho tiéu
nudc va cd anh huong tot & ving dat chua phén, dat nhiém man. Lda bi do 14
(IRRI, 1983) [50] day 1a co s& khoa hoc dé ly giai cach noi cia ngudi ndng
dan Viét Nam khi cho dat ngap nuéc thuong xuyén dé “ém phén”, chdng
“bbc phén, boc man”.
1.1.2.2. Nhom ky thuat tuéi tiét kiem nudc



Khéc voi tudi ngap thuong xuyén theo ky thuat truyén thong, tudi tiét
kiém nude dudi nhiéu hinh thirc va tén goi khac nhau ciing da duoc ap dung
trong qua khr, dac biét duoc phat trién mé rong trong nhitng nam gan day. Co
nhiéu tén goi khac nhau nhung c6 thé noi tudi tiét kiém nudéc 1a k§ thuat tugi
ngap khong lién tuc (khong thuong xuyén) va ciing da dwoc Tran Viét On
(2016) [8] danh gia tong két. K§ thuat tudi kho udi xen k&; ki thuat tudi ndng
16 phoi; k¥ thuat tudi kho kiét, khd vira; k§y thuat tudi tiét kiém nuéc, giam
phat thai KNK da dugc L& Xuéan Quang va céac cong su [6], [14], [15], [17],
[21] tong két va dé xuat.

Theo L& Thi Nguyén [7] thi ngoai k¥ thuat tudi ngap thuong xuyén con
c6 mot sd Ky thuat tudi sau day:

- Tudi ngap két hop véi thao nude ruong: thao can phoi rudng ¢ nhiing
thoi ky thich hop s& 1am ting nang suat, khéng &p dung cho dat chua man,
phén. Di véi céc loai dat lay, triing, dat sét, giau man thi bién phap tudi nay
dem lai hiéu qua tét.

- Tudi ngap gian doan. Khi nudc trong ruong giam xudng dudi do am
bdo hoa thi bat dau tudi dén khi c6 mét I6p nudc ndng trong rudng. Trong
thoi gian khdng c6 16p nuéc ngap, dat cling phai bdo hoa nude. Tudi ngap
gian doan tiét kiém duoc nude tudi vi khdng xay ra hién tuong nude chay tran
lan va nudc tham, déng thoi stir dung nudc mua hiéu qua hon.

-Tudi ngap trong giai doan lam dong trd bong: dat duoc gitt & do am
b&o hoa hoac mot 16p nudc nbng, chi trir thoi gian tudi lam dong 25 ngay va
sau lam dong 10 ngay, ruong laa dugc tudi mot 16p nuac sédu 10 cm.

- Tudi tiét kiém nuéc: chi tudi sau khi 1am dat va sau ciy. Dat duoc gitr
& 6 am khong nho hon 75% do am b&o hoa. Trong thoi gian 30 ngay keé tir
khi cay IGa lam dong dén tré bong, 1am hat thi 4p dung tudi ngap trung binh.
Dbi véi nhitng dat c6 toc do tham Ion, dp dung hinh thac tudi ndy co thé tiét

Kiém dugc 50% luong nudce tudi.
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Theo Tran Viét On [8] thi tudi ngap tdi thiéu 1a dat thuong xuyén duy
tri trang thai nhdo, ky thuat nay Bui Huy Pap [4] da ap dung ¢ Viét Nam va
cho thay khong 1am giam ning suat. Bouman L.V.T (2007) [34] khi &p dung
ki thuat tudi toi thiéu (muc nuéc mat rudng khong qua 1em) thi lwong nudc
hao giam 23% va ning suat l0a giam 6%. Nhu vay, ky thuat nay tiét kiem
duoc nhiéu nudc nhung 1am giam it nhidu nang suét lGa.

K§ thuat tudi tiét kiém nudc cho laa ving DBSH, tiét kiém nudc, giam
phat thai KNK duoc Lé Xuan Quang va cac cong su [ 6], [14], [16], [17];
Nguyén Vin Tinh va cong su [20], [21] nghién ctu dé xuat, dén nam 2018
dugc Tong cuc Thay loi [25] ban hanh ap dung nhu bang 1.1 va bang 1.2 sau:

Theo Onishi, T., K. Nakamura [65], k¥ thuat tudi cho lda & Nhat Ban
duy tri 16p nudc mat rudng trong mot sé gia doan chi tir 1 = 2 cm; luong nudc
vao ruong duogc kiém soét kha tét; tong luong nudc toan vu khoang 2.000 +
2.200 m*/vy, trong khi thoi gian sinh truéng cua cdy lua Nhat Ban va Viét
Nam kha twong dong, trong khi lugng nudc tudi cia trong nudc dao dong tir
4500 + 6.500 m*/ha-vu [23], diém mau chét 1a viéc rat nudc trong céc giai
doan sinh truong caa cay dé han ché dé nhanh, kiém soat luong nudc miat
ruong kha tét bang cac céng nghé quan 1y nudc mat ruong kha téi vu nhu cam
bién do muc nuwdc mat rudng, rudng duoc san ui kha bang phang; luong nudc
vao rudng duoc kiém soat bang dong hd, wv...

Lé Xuan Quang va cong su [6], [12], [13], [17] da nghién ctru thuc nghiém
vai cac cong thire tudi kho kiét va kho vira tai tinh Hung Yén. Cong thirc tudi kho
kiét khéng ché muc nudc mat ruong tir -15 + 2 cm. Cong thac tudi khd vira
khong ché myuc nudc mat ruong -5 + 3 cm. Tong luong nude tudi cong thic
kho kiét vu chiém xuan khoang 2500 m®ha; cong thac tudi khd vira khoang
2.900 m*/ha. Luong nudc tiét kiém tir 20 + 50% so véi cong thic tudi ngap

thuong xuyén.
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Bang 1.1: Quy trinh twéi Ida vu chiém xuin ving DPBSH

Giai doan f(t) Ghi chu Lwong nwéc twdi
(ngay)
Thoi ky Duy tri 16p nudc mat Lugng nude lam
do ai rudng 3 + 5cm dat tir 1.200 =
1.500 m*/ha trong 3
+ 5 ngay vo1 mac
nude cap 300 = 500
m*/ha/ngay.
Luahoi | Ngaytha 0+30| Duy trilép nudc mit | Giai doan nay tudi
xanh dé sau cy ruong 2 + 3 cm trong thoi | khoang 2 + 3 dot,
nhanh (30 ngay) gian 30 ngay sau cdy | mdi dot 300 m*/ha,
(thoi diém dé nhanh), néu
gdp mua thao nudc gitt &
muc 2 + 3 cm (phai ti€u
thoat nudce trong thoi gian
01 ngay)
Cudidé | Ngaytha 31+ | Thao can, phoi kho mait
nhanh 42 sau cay rudng
(12 ngay)
Giai doan |Ngay thir 43 + 49| Tuéi gitr am 16p nudc Trong giai doan
Ita hinh sau cay mat ruéng 1 + 2 cm, khi | nay tuéi 1 dot 300
thanh bong (7 ngay) muc nudce rit xuéng thap m*/ha

hon mat rudng 5 cm thi
tudi lai

Giai doan |Ngay thit 50 + 77| Tudi giir am 16p nudc Trong giai doan
lUa lam sau cay mat ruong 1 +2 cm nay tudi khoang 2
dong va trd (28 ngay) dot 300 m*/ha.
bong
Giai doan | Ngay thu 78 + Tuéi gitr am 16p nudc Trong giai doan
lta ngam 100 sau cay mat ruong 1 + 2 cm, khi | nay tudi khoang 2
stra va chic (23 ngay) muc nudce rat xuéng thap | dot, mdi dot tir 200
xanh hon mat ruong 5 cm thi + 300 m*/ha.
tudi lai
Giai doan | Ngay tha 101 + | Dé kho rudng dén khi thu
IGa chin — 110 hoach.

Tong lwong nude twéi mit rudng vu chiém xuén tir (3.100 + 3.900)

m3/ha/v1_1

12




Bang 1.2: Quy trinh twéi Ida vu mua vung PBSH

thu hoach

ngay)

Giai doan f(?) Ghi chu Lwong nwéc twdi
‘ (ngay)
Thot ky Duy tri 16p nude mat Luong nudc lam
lam dét ruong 3 +5 cm dat 600 = 1.000
m*/ha trong 2 + 3
ngay v6i mirc cip
300 m*/ha/ngay
Giai doan | Ngay thit 0+ | Duy tri 2 + 3 cmnéu gip | Luong nude tudi
laahdi |20 sau cdy (20 | mua thao nude gitt 6 mirc | khoang 2 + 3 dot,
xanh d¢é ngay) 2 + 3 cm (chu y phai ti€u mdi dot 300
nhanh thoat nudc trong thoi gian m*/ha.
01 ngay)
Giai doan | Ngay thtt 21 +| Théo can, phoi khd mat
cubi dé 30 sau cdy | rudng, Néu gip mua phai
nhanh (10 ngay) thao kiét ngay trong ngay
Giai doan | Ngay thir 31 + | Tuéi gitt 4m 16p nudc mit | Luong nudc tudi
lGa hinh | 37 saucdy (7 | ruong 1 +2 cm, khi muc | khoang 1 dot 300
thanh bong ngay) nudc m*/ha.
Giai doan | Ngay thtr 38 + | Ludn gitr 16p nwéc mat | Lugng nudc tudi
IUa lam 57 sau cdy ruéng 1 +2 cm khoang 2 dot 300
dbl’lg va tl'é) (20 ngé_y) m3/ha.
bdng
Giai doan | Ngay thir 58 + | Tuéi gitt am 16p nudc mat | Luong nudc tudi
laangdm | 85 saucdy | rudng 1+ 2 cm, khi muc | khoang 2 dot, mdi
sira va chéc (28 ngay) nudc rat xudng thap hon | dot tir 200 + 300
xanh mat rudéng 5 cm thi tudi m3/ha.
lai, néu gap mua phai thao
nude trén rudng xudng
con 1 + 2 cm trong ngay
Giai doan | Ngay th 86 +| Thao can, phoi kho mat
lGa chin - | 95 sau cay (10

ruong

Téng lwong nwéc twéi mit rudng vu mua tir (2.500 + 3.400) m*/ha/vu
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1.1.2.3. biéu kién &p dung tuai l0a tiét kiem

Nhiéu két qua nghién cau [45], [46], [47], [48], [51], [52], [57], [58],
[60], [62], [69], [72], [79], [80], [87], [82], [91], [94] V& k¥ thuat, cong nghé
tudi tiét kiem nudc cho lGa cho thay diéu kiém ap dung tuéi tiét kiém nudc
can:

- Hé théng cbng trinh thuy loi twong ddi hoan chinh, cha dong tudi
tiéu.

- Mit rudng tuong d6i bang phang.

- Khong ap dung cho ving dat tréng l0a anh huong bai chua phén hoat
tinh va nudc tudi nhiém man.

- Khong khuyén khich ap dung cho ving dét triing va lua vu 3 (vu thu
dong) vi chi phi bom tiéu 16n.

Ngoai ra cac nghién ctru ciing chi ra viéc khdng ché muc nudc ngam
trén rudng ciing lam giam dang ké luong nudc tudi.

1.1.3. Co sé khoa hoc ciia kjj thugt tueéi tiét kiém nuwéc cho lGa

Co s& khoa hoc cua ki thuat tudi tiét kiém nuéc dua trén 3 van dé
chinh: tiét kiém nudc, nhu tén goi cua ky thuat da chi rd; anh huong dén su
chuyén hoa (Transformation) cua cac nguyén té dinh dudng; anh huéng dén
su phét trién caa cay lda.

Pat trong lua sau khi duoc cay bira 1am ai, dugc ngap nudc dé ciy; cac
ky thuat tudi tiét kiém nudc duoc ap dung thuong co thoi ky dé khd mat
ruong, luong nude cho vao rudng mdi dot & muac thap va duoc kiém soét. Nhu
viy, dat dugc, chuyén tir trang thai khd sang ngap nudc roi lai chuyén tir trang
thai kho (muc d6 kho khac voi mic do kho trude khi ngap nudce dé cay). Khi
dat khd ngap nudc hay dat ngap nude dé khd thi hang loat tinh chat Iy, hoa,
sinh hoc va dang ton tai caa hang loat nguyén té dinh dudng da vi luong s&
thay do6i. Su thay doi nay c6 nhitng huéng co loi va ciing c6 nhimg huéng co

hai cho d6 phi nhiéu cua dat va su phat trién cua cdy trong. Van dé nay da
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dugc Ponnamperuma F.N (1985) [70] Neue H.E va Mamaril C.P (1985) [61]
va nhiéu tac gia khac nghién ciru twong ddi chi tiét va cé thé tom lugc nhitng
su thay ddi quan trong sau day:

a. Khi dat kho ngap nuéc va khi ap dung bién phap tudi tiét kiém nuoc,
c4c tinh chat (Eh, pH) thay d6i manh. Eh giam manh trong nhiing ngay dau
ngap nudc va giam xudng khoang -200 + -300mV, dat khir manh. Nguyén
nhan cua hién tuong nay 1a do nuéc chiém chd khong khi dat, dat thiéu oxy
va do hoat dong cua vi khuan khi moi truong dat thay doi pH cua dat khi
duoc ngap nudce s& ting néu d6 pH ban dau cua dat nho hon 7.

Néu d6 pH ban dau cua dat 16n hon 7 thi khi dat ngap nudc, d6 pH cua
dat giam. Khi do pH ban dau cua dat bang 7 thi khi dat ngap nuéc, d6 pH
khong thay doi.

Khi Eh va pH thay doi do dat khd ngap nudc s& kéo theo su chuyén hoa
cua hang loat cac nguyén té dinh dudng tir dang nay sang dang khac, dién
hinh la:

* Poi véi N dé tiéu: luong NOs'N giam va lugng NH,*-N tang, do qua
trinh phan ni to rat hoa va su linh dong cia NH," xay ra.

* Poi voi P d tiéu: P d tiéu sé ting vi & moi trudng khir, Fe** chuyén
thanh Fe?* nén hop chét Fes(PO,), khé hoa tan chuyén thanh FePO, dé hoa
tan. Mat khac khi @6 pH tang Ién thi su linh dong cua PO,* cling tang 1én.

* Poi voi S dé tiéu:

Khi dat ngap nuéc, SO,* bi khir nhu sau:

SO~ + 10H" + 8" — H,S + 4H,0 (1-1)

Hop chat luu huynh ¢ dang khir nhu: H,S, HS', S* lién két voi céc ion
kim loai hda tri 2 tao thanh cac két tua sunfua kho tan nhu: FeS, MnS, ZnS,
CuS,... Thuc vat chi hap thu dugc luu huynh ¢ dang SO,%. Do do, khi dat
ngap nudc luu huynh dé tiéu giam. Mat khac, sy xuat hién caa H,S, mot doc

t6 manh 1am thdi ré lua ciing nhu ré cua c4c cdy trong khac. Pay 1a nhuoc
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diém cua bién phap tudi ngap thuong xuyén va 1a wu diém cua bién phap tudi
tiét kiém nuGe nhu tudi ndng 16 phoi.

Nhung nhu dd dé cap ¢ trén, bién phap tudi ndng 16 phoi khong ap
dung cho dat chua phén. Bai vi, khi ngap nudc chuyén sang trang thai kho thi
dat chuyén hda tir dat chua phén tiém tang tré thanh dat chua phén hoat tinh

theo so do sau:

FeS, + 7/2 O, + H,0 — Fe** + 250,% + 2H* (1-2)
(Pyrite)
Fe?* +S0O,% + 1/40, + 5/2 H,0 — Fe(OH); + 2H" + SO,* (1-3)

Fe2* +SO.2 + 1/30, + 3/2 H,0 + 1/3H' — 1/3[KFes(SO,), (OH)g] + 1/350, +

H* (Jarosite, mau vang rom) (1-4)

Fe?* gy doc (trong hop chat pirit) nhung khi chuyén thanh Fe** it gay
doc. Nhung cung véi su chuyén hoa d6 1a su chuyén hda caa S, tir dang khu
(S) sang dang oxy hda (SO,%). SO,* 1a dang cay hap thu dugc va rat can thiét
cho dinh dudng cuia cdy, nhung & mac qua cao (trong dat chua phén hoat tinh
c6 mau vang rom) lai 1am cho pH cua dat giam manh, dt chua manh, vi SO,*
la gbc cua a xit manh (H,SO,). Khi pH giam manh 1am keo Fe(OH); hoa tan
lam Fe** trong dung dich dat ting, dan dén lGa bi doc hai do sit.

Déi vai Fe d2 tiéu: thuc vat hip thu Fe dé tiéu & dang cation Fe®* va
Fe**. Nhung khi ndng d6 Fe®* c6 nhiéu trong dung dich dat va phuc hé hip
phu cua dat thi Fe** lai tré thanh doc t6. Thuc vat hip thu nhiéu Fe s& 1am rdi
loan qua trinh chuyén hoa vat chat trong cdy. Hon nita, néu dat c6 nhiéu Fe®*
(6 diéu kién ngap nudc lién tuc) thi xay ra qué trinh sau: oxy qua I4, than va
ra ré, oxy gap Fe” trén bé mat rdng s& oxy héa Fe** thanh Fe**, tao thanh
mang Fe(OH); bao boc ré IGa, 1am han ché sy hap thy nudc, chat dinh dudng
cua ré la.

Khi tudi tiét kiém nude, nhu tudi ndng 16 phoi, ¢ giai doan chuyén

moi truong dat tir ngap nudc sang khd rdo, mit dat nat né chan chim. O diéu
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kién nay Fe®" s& bj oxy héa thanh Fe**, ndng d6 Fe** giam va hién twong trén
it xay ra hon. Py ciing 1a mét tac dung c6 loi caa bién phap tudi tiét kiem
nuéc. Nguyén Thi Bich Nguyét (2014) [5] da nghién ctu va khang dinh: tudi
ndng 16 phoi c6 tac dung giam luong sat dé tiéu trong dat va trong cay lda va
qua d6 lua phat trién tot va nang cao ning suat lGa. Tac dung c6 loi caa bién
phap tudi ndng 16 phoi vé mat ndy chi xay ra & nhitng loai dat gidu sit nhu dat
phU sa trong lda ving chau thd séng Hang.
* Poi voi Zn dé tiéu:
Khi dat c6 d6 pH nho hon 7, hién tugng thuong gap ¢ hau hét cac loai
dat trong ¢ Chau tho séng Hong cua Viét Nam (Fritland V.M 1973) [42],
duoc ngap nudc, pH sé tang nhu da dé cap ¢ trén. Tudi tiét kiém nudc c6 giai
doan dé dat can nudc khd rdo, pH lai giam. Khi pH giam sé& thuan loi cho sy
hoa tan caa kdm Zn®*". Quan hé nay dugc Neue H.E va Manmaril C.P (1985)
[61] bang so d6 va phuong trinh thyc nghiém sau:
pat: Zn®* + 2H" —» Zn** (1-5)
Log Zn** = 5,80 — 2 pH (1-6)
O diéu kién oxy hda, k&m sun fua bi oxy hoa va kation kém duogc giai
phong theo so do sau:
27Zn +30, + H,0 — 2 Z** + 250,% + 4H" (1-7)
Nhu vay d6 pH cang cao thi lwong Zn®* dé tiéu cang thap. Noi céach
khac tudi tiét kiém nude 1am giam pH cua dat s& ning cao luong kém dé tiéu.
b. Tudi tiét kiem nudc lam thay d6i manh méi truong khi va cac tinh
chat sinh hoc dét, 1am ting lugng O, cho dét, ting su hd hap cua dét, ting cac
tinh chat sinh hoc c6 loi, ting hoat do cua vi khuan héo khi & ving ré nhu
tang hoat dong cua vi khuan Azotobacter hao khi, séng tu do c6 kha niang cd
dinh nito phan tu, ting hoat dong cua dong vat dat lam dat toi, x4p.
c. Tudi tiét kiém nudc 1am ting kha nang phat trién cua ré lda, cung

cay, han ché d¢ nhanh vé hiéu, han ché lGa bi nga, dé.
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d. Tudi tiét kiém nudc han ché duoc cac doc td cha yéu ddi véi lta
nhw: Fe** va H,S va han ché phét thai khi CH, 1am ting ning suét l0a
(Nguyan Viét Anh, 2010 [1] va Nguyén Thi Bich Nguyat, 2014 [5]).

TOm lai, co s khoa hoc dé mé rong bién phép tudi tiét kiem nudce 1a:

+ Nang cao Eh cua dat, giam tinh khtr, han ché sy hinh thanh cac doc t6
Fe”" va H,S.

+ Lam tang luong S dé tiéu qua qué trinh oxy héa H,S, HS', S* thanh SO,*.

+ Lam ting luong Zn dé tiéu trong dat do moi truong hao khi va do pH ting.

+ Lam tang hoat do sinh hoc viing ré, ting hoat d6 cia vi khuan ¢ dinh
nito séng tu do (Azotobacter), ting Su trao ddi khi va hd hap cua dat.

+ Lam tang kha nang phat trién cua ré lia, cing cdy, han ché sy dé
nhanh lta vo hiéu, han ché lda bi nga, do.

+ Han ché su phét thai cdc KNK nhu CH, va N,O gdp phan bao vé moi
truong va chéng bién doi khi hau.

Mt khac bién phap tudi tiét kiém nude ciing co nhitng han ché sau:

+ Lam giam lugng phdt pho dé tiéu do PO,>* ¢6 thé két hop vai Fe*
thanh phdt phat sat kho hoa tan.

+ Lam giam luong NH,".

+ Thuan lgi cho nhitng hoat dong cta dong vat co hai nhu chudt.

C6 thé khang dinh nhitng yéu t6 co loi cua bién phéap tudi tiét kiem
nudc chiém wu thé va 1a chu yéu. Do d6 bién phép tudi tiét kiém nuéc cho lta
da, dang va s& duoc tiép tuc ap dung trén dién rong.

Tuy nhién, ciing con nhiéu van dé vé anh hudng caa bién phap tudi tiét
kiém nudc dén d6 phi nhiéu cua dat, sy chuyén hda caa mot sé nguyén tb
dinh dudng nhu Kali, dén phét thai cac KNK nhu khi N,O con it duoc chl y
nghién ciru, dac biét 1a ¢ diéu kién Viét Nam. Day ciing 13 co so dé dé tai

nghién ctru néu trén dugc tién hanh nham hoan thién co s khoa hoc cua bién
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phap tudi nong 16 phoi, trén co sd d6 c6 do tin cay viing chic dé mé rong
bién phap tudi ndy trong thuc tién san xuét lda.

1.2. Sw hinh thanh va phat thai khi N,O trong dat

1.2.1. Chu trinh, nguén thu va madt nito trong dat

1.2.1.1. Chu trinh nito trong dat

Ngudn cua toan bo hop chat nito 1 nito phan tir ty do trong khdng khi
(N,) va nd chiém 4/5 thanh phan khong khi. Thuc vat bac cao khéng thé si
dung duoc nguon nito ndy. Chi c6 mot s6 vi sinh vat nhu: vi khuan, tao lam,
mot vai lodi xa khuan va nam c6 kha ning sir dung nito khi quyén. Tir nguén
nito khi quyén hau nhu vo6 tan chi c6 mot luong rat nho, khong dang ké lién
két vai thé gidi su song.

Nito lién két, nguoc lai voi N, khéng khi, chi ton tai & mic do vét (vi
lwong, & dang NH;, NO va NO,). Nhitng hop chét nito nay hinh thanh qua qué
trinh dién hoa, quang hoa hodc dét chay cac chat hitu co. Luong cia nhiing hop
chat nito nay chi nhé hon 1% so véi luong nito ton tai va theo nudc mua vao
dat. Tuong tu nhu khi quyén, thach quyén (toan bo vat thé da ciia vo trai dat) chi
chira lwgng nito hoic hop chét nito & dang vét (rat it). Luong nito ndy qua qué
trinh phong hoa chuyén sang dang hoa tan tu do va chuyén vao méi trudng thuy
quyén (Schmalfuss K. 1958) [81]. Ciing theo tac gia nay, cac da tram tich cd tich
lity Iwong nho chét hitu co. Thanh phan chat hitu co ndy xuat hién tir thoi hinh
thanh d4 tram tich. Luong déng ké vé mudi nito & dang khoang c6 & viing kho
han cua trai dat (thi dy: Chilesalpeter).

Ngoai qué trinh hoa - Iy trong khi quyén, mot s6 vi sinh vat c¢6 kha ning
sur dung N, khong khi va dong vai tro quan trong trong chu trinh nito. Nhing vi
sinh vat c6 kha ning cb dinh nito phan tir tily theo cach séng cua chung dugc
phan biét thanh vi sinh vat séng tu do (Azotobacter (héo khi), Amylobakter

(Clostridium - yém khi), tao...) va vi sinh vat séng cong sinh vai cay ho dau va
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mot sd loai cay khac, dién hinh Ia loai Rhizobium. Mot s6 10di ndm ciing c6
kha nang cong sinh véi vi khuan nét san, thi du nAm Mykorrhiza.

Thuc vat va dong vat cling dong vai tro 16n trong chu trinh nito. Thuc
vat hap thu NH," vd NO3 tao nén hop chit nito hitu co thanh chét dinh dudng
cho dong vat. Vi sinh vat phan hay thuc dong vat chét lai tra lai NH; va NO;
cho dat. Tuy nhién mét luong 16n nito hiru co cua thuc vat ton tai trong doi
lau ¢ dang mun trong dat. Theo danh gia cua Jenny H. (1965) [53] thi dat
viing nhiét déi - xich dao ¢ nhiéu nito va carbon hon dat ving on doi.

Chu trinh nito trong dat la chu trinh phac tap va duoc rat nhiéu tac gia
nghién cau tir 1au. Tuy nhién qua trinh chuyén hda cac hop chét nito trong

chu trinh dén nay cling con mot s6 mat xich chua duoc ching minh rd rang.
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Hinh 1.1. Chu trinh nito trong dat (Theo Beck T. 1968) [35]
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Theo Beck T. (1968) [35], chu trinh nito trong dat duoc thé hién nhu sau
(hinh 1.1). Theo so dd 1, su hinh thanh N, tir dat bay vao khéng khi xuat phat
tir qua trinh ni to rat hoa va NOs™ tir nwéc mua roi xudng. O diéu kién yém khi,
quéa trinh phan ni to rat xay ra. CAc chét trung gian s& hinh thanh nhu: NO;,
NO, N,O va san pham cudi cing la N, bay vao khong khi. Trong d6, khi N,O
ciing ¢ thé bay vao khong khi néu khdng bi khtr thanh N,.

Theo Alexander M. (1977), [30] chu trinh nito trong dat lién quan dén
nhitng qua trinh sau (hinh 1.1). Sy hinh thanh N,O xay ra & qué trinh phan ni
to rat hoa (Denitrification) va s& duoc dé cap chi tiét & phan sau.

Nhu vay c6 thé néi sy hinh thanh N,O trong chu trinh chuyén héa nito
la san pham trung gian cta qua trinh phan ni to rat hoa. Hop chét nay c6 thé

phat thai hoic tiép tuc chuyén hoa thanh N, bay vao khong khi.

Mun, té bao vi sinh

7 ) ) )
G Dong vit
A
E B
H n
N, Thuye vat
F
D,E
NOy NH;
C

Hinh 1.2. Chu trinh nito trong dat theo Alexander M. (1977) [30]

A. Amon héa. E. C6 dinh, khong linh dong.

B. Khoang hoa. F. Phan ni to rat hoa.

C. ni to rat hoa. G. C dinh N, khong cong sinh.
D. Khtr ni to rat. H. C6 dinh N, cong sinh.

Theo Patrick W.H.Jr va Reddy C.N. (1978) [67] chu trinh chuyén hoa

nito & dt lta nudce c6 thé hinh dung nhu sau (hinh 1.2).
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Theo hinh trén, nito tir phan bon phan giai thanh NH," hoic NOj.
NH," qua qua trinh ni to rat hoa, trong d6 c6 sy tham gia cua vi khuan
Nitrobacter & ting 6xy hda (16p nudc mat ruong va bun nhio), chuyén thanh
NO;". NO3 bi rira troi xubng tang khir va nudc ngam. O day qua trinh phan
ni to rat hoa xay ra, tao thanh NO, va N,O. Néu N,O khéng phat thai s& tiép
tuc bi khir thanh N, va thoéat 1én khéng khi.

ﬁwm Lop nudce
hhhhhh P i g g i it

’ S NH, — NO; m > mat va bun
"""""" nhéo

7 /
/ >Tﬁng khu
f"/

e T T T T T T T T T

§ N0 NOy « NOy, 555 » Nude ngam

B e e e e e e e e e e e e e e e

Tang oxy hoa

Hinh 1.3. Sw chuyén hda nito & dat lia nwéc [67]
1.2.1.2. Nguon thu nito trong dat

a. Nguon thu nito qua vi khuan séng tu do

C6 rat nhiéu céng trinh nghién ciru vé su ¢b dinh nito khi quyén qua vi
sinh vat. Bang phuong phap nito danh dau cac nghién ctu vé van dé nay ngay
cang nhiéu. Tuy nhién, su phan nhom va y nghia ctia c&c vi sinh vat cling con
nhiéu van dé ma céc tac gia nghién ctru chua thong nhat. i voi mot sé vi
khuan c6 kha nang c¢d dinh N, yéu, thi d6i voi thuc té hau nhu khong cé ¥
nghia.

Nhitng vi khuan séng ty do c6 kha niang cd dinh nito phan ta, quan
trong nhat phai ké dén nhém sau: Azotobacter (héo khi), Clostridium (yém

khi) [43]. Ngoai ra tao lam va tao xanh ngay cang co y nghia trong ¢ dinh
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nito phan tir. Cac vi sinh vat nay c6 y nghia 16n ¢ vung nhiét doi, dac biét la
viing tréng laa nudc va kha niang cb dinh nito cia chdng phu thudc nhiéu vao
ché do nudc cua ruong lda. Céac vi khuan cé dinh N, séng tu do quan trong
duoc tap hop ¢ bang 1.3.
Co ché sinh hoa vé ¢6 dinh nito phan tr do vi khuan séng ty do dwoc
nhiéu tac gia dua ra tir 1au nhung c6 nhiéu gia thuyét.
Gia thuyét thi nhat con goi 1a gia thuyét amoniac cua Vinogradsky (tir
Kas 1966). San pham cua qua trinh chuyén hoa nay la NH; theo so do sau:
N, +—2H 5 2NH—2" ;oNH, 2%, NH, (1-8)
Trong d6, c6 su tham gia cia enzym hoat hoa nito va men nitrogenase
Bang 1.3: Vi khuan c6 dinh N song tw do
(Téng hop tir Staka 1968 [76], Schmid 1968 [77] va El-Ayouty 1966 [38]).

Hao khi Yém khi
Di dwdng Tw duwdng Di dwdng Tw duwdng quang
Azotobacter spp. | Anabaena Clostridium
Pseudomenas spp. | Nostoo Acrob. acrogenes Chromatiom
Nocardia Rivulariiacess Bac. Polymyxa Rhodosp. rubrum
Pullularia Scytonema Desulforibrio Rhodomicrobium
(Hyphemyoetales) | Stygonema Desulfurican Vannielii
Achromobacter spp. | Rhodosp. spp.
Methanbacterium Chlorobium

Gia thuyét thtr 2 1a gia thuyét Hydroxylamin cua Virtanen (1953) [89]
(d6i vai vi khuan not san). San pham cudi ciing cua qua trinh chuyén héa nay
la axit Hydroxamic. Gia thuyét tha 3 1a gia thuyét Hydrazin, cia Fedorow.
(1960) san pham cudi cuing 1a caa qua trinh chuyén hda nay 1a Hydrazin.

Pay 1 qua trinh phic tap. San pham cudi cung cua quéa trinh nay trong
khoang thoi gian dai van chua dugc giai thich rd rang. Tuy nhién theo
Mortenson (1961); tir Starka (1968) [76] c6 thé hinh dung (hinh 1.4).
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Vén dé dugc nhiéu tac gia quan tdm 1 nhoém vi sinh vat ndo va ¢ diéu
kién nao thi kha ning cb dinh N, c6 ¥ nghia 16n d6i voi d6 phi nhiéu cua dat
va cay trong va mie d6 ¢b dinh N, cua ching. Tir 1au, nhiéu tac gia Nhat Ban
va mot s6 noi khac di chi y nghién ctu qué trinh ¢é dinh nito caa vi sinh vat
& rudng lua nuoc (Okuda, Azuma et al. 1961 [64], Katayama, Tadashi et al.
1965 [55]) da di dén danh gia rang 3 nhém vi khuan Azotobacter, Clostridium
va tao 1a nhitng nhém vi khuan quan trong nhét trong viéc ¢ dinh nito phan

tor & ruong lua nudc.

__ > He thong cd dinh N,

—_—

P/
He thong hoat hoa N, Hé thong cung cp Hydrd
f==——
Nitrogenase hoat tinh T~ - < N, - Pyruvat
A N
N=N A
E[-N :_N*]/— [H]+~ PO,
HH,
E[-N >N -] Hydrogenase
y
E + NH, H,

Hinh 1.4. Quéa trinh c6 dinh N
Nhom vi khuan Azotobacter séng héo khi nén né hoat dong manh khi

rat nuée phoi rudng. Trong khi d6 nhom vi khuan Clostridium va tao hoat
dong manh & méi trudng ngap nudce nén co ¥ nghia quan trong nhat trong qua
trinh ¢ dinh nito phan tir ¢ rudng laa nudc.

C4c tac gia trén ciing khang dinh rang: diéu kién moéi truong dat thuan
loi dé cac nhom vi khuan trén phat huy duoc kha nang ¢ dinh nito phan tir 1a
dat c¢6 phan tng trung tinh, da cac nguyén té vi luwong Mo, Co, Fe va

vanadium.
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Luong nito ¢d dinh cua céc vi khuan song tu do theo cac tac gia danh
gia co su khac nhau.

Theo Roemer Th. va Scheff F. (1959) [73] & mac 30 + 40 kgN/nam. S
liéu nay cho thay ngudn thu nito nay 16n, rat co y nghia dbi voi ngudn dinh
dudng nito ciing nhu sy chuyén hda nito trong dit, dic biét & dat lua nudc.

Ngudn thu nito qua vi khuan sbng cong sinh (Rhizobium) ciing rat quan
trong. Song dé tai nghién ciru quan tdm dén nito & dat lta nude nén khong dé

cap.

b. Ngudn nito tir nudc mua

Sy hinh thanh hop chat nito qua qué trinh dién héa va quang héa da
dugc con nguoi biét tir 1au (qua hién tugng sim sét). Qua qua trinh nay nito
phan tir bi tach thanh nguyén tir va két hop vai hydrd thanh amoniac hozc két
hop véi oxy thanh axit ni to rit va theo nudc mua roi xudng dat. Luong nito

thu qua nuéc mua thé hién ¢ bang 1.4.

Bang 1.4: Lwgng nito tir nwéc mua ¢ cac vung khac nhau (kg/ha/nam)

Lwong Pja diém T4c gia

57,6 | Bac Nigeria Jones (1962) [54]
17 =25 | Indochina Pagel H. va Can L.V. (1961) [66]
20+ 25 | buc Roemer va Scheffer (1959) [73]

Pay ciing 1a ngudn thu nito rat dang ké, 6 loi cho do phi nhiéu cua dat, ché
d6 dinh dudng nito ciing nhu tham gia vao qua trinh chuyén héa nito trong dat.

¢. Ngudn nito tir cac bién phap bon phan

B6n phan vo - hitu co 1a ngudn thu nito rat quan trong trong dat dé ting
nang suat cay trong. Boi vi lwong N vén c6 trong dat chi bao dam cho cay
trong c6 nang sudt & mac nhat dinh. Mudn thadm canh ting ning sudt budc
phai bon thém chat dinh dudng, trong d6 cé nito. Nguon nito tir phan bon do
con ngudi dua vao dat thuong 12 16n nhét. Tuy nhién, nhiéu tac gia ciing nhu

cac sb lidu & trén cho thdy: ngudn thu nito qua con duong tu nhién tuwong
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duong ngudn thu nito nhan tao cua dat. Tham chi mot sé tac gia con danh gia
ngudn thu nito nhan tao rat thap so voi ngudn thu nito qua con duong tu
nhién.
1.2.1.3. Mt nito trong dat

C6 nhiéu kha ning mat nito trong dat. Dién hinh 1a c4c hién tuong sau:

a. Hién tuong rua trdi va x6i mon

Mat nito qua su ria tréi xuat hién khi luong nudc trong dat vuot qua
kha ning gilt nudc cua dat tao nén lwong nudc tham xudng tang sau va nudc
ngam. Nudc thidm dem theo ca N hoa tan, dic biét 1a NO5". Bai vi NO; ™ ¢6 luc
hap phu véi phac hé hap phu yéu, d& hoa tan trong dung dich dat. Trong khi
d6, NH," ¢6 lyc hap phu véi phac hé hap phu cia dat Ion, kho bi ria troi
(Pagel H. 1981 [68]). NH," mat di néu qué trinh ni to rat hoa xay ra, NH,"
chuyén thanh NO3". O nhiing diéu kién nhat dinh NH," ciing bi rua troi.

Cudng d6 cua raa tréi N phu thudc trude hét vao lugng mua va cudng
d6 mua. Luong mua va cuong do mua cang 16n thi sy rira tréi N cang tang.
Tién dé dé N va cling nhu nhitng nguyén té khac bi ria troi nhiéu, theo
Vomel A. (1966) [88] la:

1) C6 mat cia N & dang hoa tan hoic trao doi.

2) Thiéu tham thuc vat va qua d6 thiéu sy hap thy cua cay trong.

Ngoai luong mua, tham thyc vat thi tinh chat dat, dac biét 1a thanh
phan co gidi ciia dat co anh huong 16n dén sy raa trdi N. O dat cat N dé bj ria
trdi vi nudc tham nhanh va dung tich hap phu Anion cling nhu cation thap.
Nguoc lai, dat thit, dit sét khé tham nude va thuong c6 dung tich hap phu
anion hoic kation cao, giit duoc phan nao NO; va NH,".

Nhu vay, ngoai thanh phan co gidi thi dung tich hap phu ion cua dét c6
anh hudng quan trong dén sy rira tréi N. Dat ¢ dung tich hap phu ion cao thi

N it bi rira troi.
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Ngoai ra thanh phan khoang sét trong dat ciing c6 anh huong dén su
rica troi N. Dat c6 thanh phan khoang sét 1a Montmorilonit va Illit thi su ria
trdi NH," thap vi cac khoang sét nay c6 dung tich hap phu cation cao. Ngugc
lai, dat c6 nhiéu khoang sét 1a Kaolinit thi NH," d& bj rira trdi vi dung tich hap
phu cation cua khodng sét nay thap (Pagel H.1981 [68]).

b. Mat N do cay hap thu

Mat N do thyc vat hap thu 12 mot van dé quen thudce dang ké. Thuc vat
hap thu N (¢ dang NOs™ va NH,"), sau d6 khong duoc tra lai cho dat (qua thu
hoach).

c. Mat N ¢ dang khi

* Nito bi mat ¢ dang khi do qua trinh phan ni to rat hoa sinh hoc (s&

duoc trinh bay chi tiét & phan sau).
* Nito bi mat do qué trinh phan ni to rat hoa, sinh hda hoc (budc dau la
phan ung hoa hoc, sau d6 co sy tham gia cua vi sinh vat) dién ra nhu sau:
3HNO; —» 2NO + HNO; + H,0 (1-9)
Phan @ng nay xay ra ¢ dat chua (pH < 5,5) (Beck, T.1968) [35]; Khi
amoniac hoac Amino axit két hop véi axit ni to rit thi ciing din dén mat N
theo phuong trinh sau:
RNH, + HNO, — N, + NOH + H,0 (1-10)
Mat N dang ké khi dat kiém tinh va xay ra theo phuong trinh sau:
[D4t] NH," + OH KT NH, + H,0 (1-11)
Nhu vay, mat N chi yéu do hién tuong ria troi, X6i mon, phan ni to rat
hoa sinh va phan ni to rat hoa hoc (hay con goi 1a khir ni to rat). Khi dat c6
phan tng kiém tinh thi nito ciing bi mat ¢ dang khi NHs. Bac biét lugng nito
méat do thyc vat hap thy, sau d6 khong tra lai cho dét (qua thu hoach) 1a lugng
méat dang ké. Nito mat trong nhitng truong hop trén & dang: NOs™, N, va NHs.
T6m lai, nito trong dat so véi nito khong khi 1a luong v ciing nho (vét)

va duoc tich lily qua sy ¢b dinh nito phan tir tir khéng khi caa vi khuan séng
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tu do va cong sinh trong dat, qua xac thuc vat dé lai, qua nudc mua. Cac dang
nito trong dat luén lubn bién ddi chuyén hda tir dang nay sang dang khac va
nguoc lai va goi 12 chu trinh chuyén hoa nito. Trong chu trinh chuyén hoa dé
c6 nhirng qua trinh quan trong sau:

a. Amon hdéa (Ammonification).

b. Khoang hda (Mineralization).

c. Ni to rat hoa (Nitrification).

d. Khir ni to rat (Nitrate reduction).

¢. Khong linh dong (Immobilization).

f. Phan ni to rat hoa (Denitrification).

g. Co dinh N, khdng cong sinh (Fixation Nonsymbiotic).

h. Cb dinh N, cong sinh (Symbiotic).

Trong céc qué trinh trén, qua trinh phan ni to rat hoa bao gdm phan ni to
rat hoa sinh hoc va phan ni to rat hoéa sinh hdéa hoc (hay con goi la a sinh hoc)
lam mat nito & san pham cudi ciing 14 N,. Nhung san pham trung gian 1a N,O
cling bi phat thai (bi mat).

1.2.2. Co ché hinh thanh va phat thdi khi N,O va cac yéu té anh huwéng
1.2.2.1. Co ché hinh thanh khi N,O

a. Qua trinh phan ni to rat hda (Denitrification)

O céc phan trén da dé cap dén chu trinh chuyén hoa cua nito trong khi
quyén va trong dat. Trong d6 co dé cap dén qua trinh phan ni to rat hoa 1a mot
qué trinh bién d6i NO3 thanh NO,’, NO, N,O va cudi cing la thanh N, bay
vao khong khi, néu qué trinh phan ni to rat dién ra dén san pham cudi cing.

(1) Thuc chdt cua qua trinh phdn ni to rdt héa

Qua trinh phan ni to rat hoa that sy 1a qua trinh do tac dong cua vi sinh
vat phan huy ni to rat tao thanh nito phan ta. Céc vi khuan tham gia vao qué
trinh phan ni to rat, tly theo loai chat ma ching sir dung lam chat cho hydro

duoc phan chia thanh cac nhém c6 chirc nang sinh 1y khac nhau:
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Cac nhom vi khuan quen thudc tham gia vao qué trinh phan ni to rat,
theo Alexander M. (1977) [30], dién hinh 1& nito va luu huynh vi khuan
(Thiobacillus denitrificans). N6 sir dung luu huynh nguyén té hodc hop chat
lwu huynh v6 co nhu 1a chit cho H. Chat nhan H ngoai 6xy tu do con c6 NOy,
NO,  ciing nhu NO va N,O. Céac qué trinh cua kiéu phan ni to rat ndy co thé
biéu dién theo phuong trinh:

5S + 6KNO; + 2H,0 — 3N, + K,SO,4 + KH,SO, (1-12)
5K,S,0;3 + 8KNO3 + H,O — 4N, + 9K,SO,4 + H,SO, (1-13)

Ngoai ra cac nhém vi khuan: Paracoccus denitrificans, Pseudomonas
denitrificans, Pseudomonas aeruginosa va Bacillus lichenifomis la nhing
nhém vi khuan tham gia manh vao qué trinh phan ni to rat hoa.

(2) Cac qua trinh sinh héa hoc cua qud trinh ni to rdt hba

V& qua trinh sinh hoa hoc caa qué trinh phan ni to rat hoa, cac nha
nghién cau chi ¢ thé théng nhat véi nhau dugc rang: qua trinh phan ni to rat
hoa 1a qua trinh bién ddi ni to rat thanh nito phan tir hodc N,O ludn lubn phai
qua sy hinh thanh ni to rit. Budc dau tién 1a mot trong hai nguyén tir Oxy nodi
d6i vai nito can pha v (theo Kluyver va Verhosrven, tir Beck 1968 [35]). Cac
budéc tiép theo chi la gia thuyét. Qua trinh chuyén héa ni to rat thanh N,O c6
thé hinh dung qua hinh.

O
N—-OH (axit nitric)
O +2H
0 4
I 0=N—-OH (axit nitrit
(I)H QH N=0 ( )
H=N \ +2H
_ =N_ H +2H
N=N ‘éo ‘ R%=N—OH%I|\|I OH 0= O_%NEN=O>NEN
+2H,0 N \N / (Nitroxyl) N-OH N H,0 Nitey
|
H-OH H N-H

' H M N—0H (Hydroxylamin)
N=N €¥N=N=0 \ ) \?

|:I:N—H (Ammoniac)
Theo Allen va Van Niel Theo Kluyver va Verhoeven
Hinh 1.5. Cac qua trinh sinh hoa caa qua trinh phan ni to rat hoa
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Hinh 1.5 cho thay qua trinh phan ni to rat hoa bao gom nhiéu qué trinh
sinh héa phac tap. Tir HNO; bién doi thanh HNO, va thanh nitroxyl. Sau dé
san pham nay bién d6i thanh hydroxylamin va thanh NHj. St hinh thanh N,O
la san pham trung gian caa qué trinh bién d6i NOs.

Khi hinh thanh Nitroxyl n6 cé thé bién doi theo hai huéng dé hinh thanh
N, ma cac tac gia con chua théng nhit. Mot hudng theo céc tac gia Allen va
Van Niel. Mot hudng theo Kluyer va Verhoeven (theo Beck 1968) [35].

Theo Alexander M. (1977) [30] thi co ché sinh hoa caa qua trinh phan

ung ni to rat hoa Xay ra nhu sau:
+2H +2H

—> =
+4H +2H/ s 2NO -H,0 NzO -H,0 N (1-14)
2HNO; —> 2HNO, )

-2H,0
’ > [2NH,0H] —2NH5
Céc qué trinh sinh hoa nay c6 su tham gia cua cac vi khuan da néu

trén. N,O dugc hinh thanh trong cac qué trinh nay 1a san pham trung gian.
San pham cua qué trinh phan ni to rat theo tac gia nay 1a N, hoic NH;.
Theo céc tac gia néu trén thi NO ciing nhu N,O [ san pham trung gian
ctia qua trinh bién doi sinh hda ni to rat, trong d6 c6 sy tham gia cua nhiéu
lodi vi khuan, dic biét 1a T. Denitrificans.
Nhu vay ct 2 phan tir NO; hay NO,, qua qua trinh bién doi hinh thanh
mot phan tar N, va co thé viét gon thanh cac phuong trinh sau:

2NO3 + 10H —» N, + 4H,0 + 20H" (1-15)
2NO, + 6H — N, + 2H,0 + 20H" (1-16)
NZO +2H —> N2 + HZO (1-17)

Theo cac nha khi twong - quang hda thi cac yéu té sinh thai ciing co
tham gia vao sy hinh thanh va bién do6i N,O (tir Alexander, M. 1977 [30]) va
c6 thé hinh dung qua so d6 sau:

20, + 20— 205 (ozone). (1-18)
N,O + O 222 2NO. (1-19)
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NO + O3— 2NO, + O, (1-20)

0; %9 0, +0 (1-21)
NO, + O —> NO + O, (1-22)

Qua trinh hinh thanh N,O phu thudc vao hang loat yéu tb sinh thai moi
truong con duge dé cap dén & nhirng phan sau.

b. Su bién dbi vé luong cua chudi san pham trong qué trinh phan ni to rat hoa

Nhu trén da dé& cap, khi qué trinh phan ni to rat hoa xay ra, cac san
pham nhu NO,", NO, N,O va N, s& hinh thanh. Su bién déi vé lugng cua cac
hop chat ndy xay ra trong dat theo thoi gian cling da duoc nhiéu tac gia
nghién ctu. Cady F.B. va Bartholomew W.V. (1960) (tir Alexander M. 1977
[30]) 43 khao nghiém su bién d6i nay va thu duoc két qua nhu sau:

Hinh 1.6 ta c6 thé nhan thay: lwong NO so véi luong N,O ciing nhur N,
rat thap, khong dang ké NO hinh thanh va d& chuyén hda thanh N,O. N,O
hinh thanh va c6 thé phét thai. Néu khong phét thai s& chuyén thanh N, va
phat thai vao khéng khi.

i 1 I 1 |
rﬂ,d
60— -
7 b q —
&) i~ N,0
20 =
NO ?
0
5 10 15 20 25 30
Ngay

Hinh 1.6. Chudi san pham trong quéa trinh phan ni to rat héa ¢ dat cat
pha tai Norfolk

(Theo Cady F.B. va Bartholomew W.V.1960 - tir Alexander M. 1977) [30]
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Khi ¢ lwogng ni to rat nhiéu trong dat thi chudi san pham cuaa qua trinh

phan ni to rat hoa bién doi vé luong nhu sau:

mg N

0

Mitrite

0

10 5 I 40
Hinh 1.7. San pham hinh thanh trong qua trinh phan ni to rat héa & dat
thit, pH = 7.8
Sao chép da duoc sy chap nhan cua Hoi Khoa hoc dat Hoa Ky.

(Theo Cooper G.S. va Schmidt R.L. 1963 - tir Alexander M. 1977) [30]

Theo tac gia trén, khi qua trinh phan ni to rat hoa xay ra, sy bién doi ni
to rat thanh ni to rit, N,O va N, xay ra nhanh chong. NO,™ hinh thanh va
nhanh chéng chuyén thanh N,O va N,O c6 thé phat thai vao khi quyén, néu
khdng sé& bi khtr thanh N, va phat thai vao khi quyén.

c. Thé oxy hda khir va su hinh thanh N,O

O cac phan trén da néu, qua trinh phan ni to rat va hinh thanh N,O ciing
nhu N, khéng don thuan 1a qué trinh hda hoc ma can c6 su tham gia cua vi
sinh vat. Tuy nhién, theo nhiéu tac gia thi su chuyén hda cua cac nguyén td
héa hoc, trong d6 c6 nito, phu thudc nghiém ngat vao cac tinh chat dién hoa
cua dat (Eh, pH).

Theo Yutianren (1985) [93] thi c4c hé oxy hoa khtr xay ra ¢ cac thé oxy

hoa - khtr cua dat nhu sau.
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* Ghi ch(: Eo la thé tiéu chuan cua hé.
Eh Ia thé 6xy hoa - khir caia hé can bang.

Bang 1.5: Thé 6xy hoéa - khir cia mot sé hé dxy héa - khir
(Ngudn: Yutianren 1985) [93]

L i Eo tai pH7 Eh (mV)
Hé oxy hoa - khir (rﬁVF; Tlg;@;ng Do dugc

0, + 4H + 4e < 2H,0 820 650 300

NO; + 2H" + 2e < NO, + H,0 540 500 200

MnO, + 4H" + 2e < Mn*" + 2H,0 430 400 200
Hé chat hitu co -30 + -200 0 -200

SO, + 9H" + 6e < HS + 4H,0 -160 0 -150

2H" +2e < H, -414 -150 -300
Tao thanh CH, -200 -300

4H,R + CO, < 4R + CH, + 2H,0

Bang trén cho thdy NO; bi khtr thanh NO, & Eh twong ddi cao (200
mV). Néu Eh cua dét cang thap thi NO; cang dé bi khir va NO, s& bi khir
thanh NO va N,O (khi Eh nhé hon 200 mV). Nhu vay c6 thé néi, N,O hinh
thanh khi Eh cua dat dang & muc twong d6i cao néu so véi sy hinh thanh CH,
(6 muc -200 mV + -300 mV).

Theo Ponnamperuma F.N (tir Russel E.W. 1978) [70] thi phan tng Oxy
hoa - khir ctia cac hé xay ra con phu thuoc vao do pH. Vé&i NOs™ bi khir thanh
NO, tai 530 mV néu pH cua dat bang 5 va tai 420 mV néu pH cua dat bang 7
va méi quan hé nay duoc biéu dién bang phuong trinh:

Eh = 0,83 - 0,0295 log NO,/NO; - 0,059 pH (1-23)

Patrick W.H. Jr va Reddy C.N. 1978 [67] cling d4 nghién ctu chi tiét
mbi quan hé gitta Eh, pH va qué trinh khir NO5". Céc tac gia cho rang: NOg
chi bén khi Eh > 0,35 V va khong bén khi Eh < 0,35 V. Néu Eh cuaa dat nho
hon 0,35 V thi NOj3™ bi khir thanh N2 theo phuong trinh:
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2NO; + 12H* + 10— N, + 6H,0 (1-24)

2
Eh = 1,248 + 0,0059 |og(NO3 | 0,079 pH (1-25)
PN,

Ciing theo céc tac gia trén, cap NO, - N, lién quan dén Eh va pH duoc

biéu dién nhu sau:

2NO, + 6H+ + 6e- —> N, + 4H,0 (1-26)
Eh = 1,519 + 0,00985 log(N°2 ) - 0,0788 pH (1-27)
PN,

Pic biét NO, khong bén trong diéu Kién héo khi ciing nhu yém khi. N6
t6n tai trong qué trinh ni to rat hoa va khi ni to rat.

Nhu vay, qua trinh phan ni to rat hoa lién quan mat thiét dén Eh va pH.
Eh cang thap thi qua trinh phan ni to rat héa xay ra cang manh va NOy', sau
d6 1a NO, dé bién d6i thanh NO va N,O. N6i cach khac sy hinh thanh N,O ¢6
lien quan mat thiét dén Eh caa dat va da duoc biéu dién bing cac phuong
trinh & trén.

Patrick W. H. Jr va Reddy C. N. (1978) [67] ciing tién hanh nghién cau
su bién ddi cia NOg', NO, va sy gia ting NH, va thu duoc két qua nhu sau.

Ham lugng

N(ppm) Ni to rit -
800 T
600 T
400+ o ‘\\\KNltrlt -N

7 \
2001 /// \\ KNHA N
//___,,, ....... \ o - —|  Thoi gian ngap nude
2 4 6 8 10

Hinh 1.8. Sw bién ddi lwong ni to rat-N; ni to rit-N va NH,-N theo thoi
gian ngap nwoéc

(Ngudn: Patrick W. H. Jr va Reddy C. N. 1978) [67]
Hinh 1.8 cho thay: khi s6 ngay ngap nudc ting Ién, Eh cua dat giam
manh 1am NO;™ bi khir manh, luong ni to rat-N giam va chuyén sang ni to rit-
N. Nhung NO, 1a hop chat khong bén va bién dbi thanh NO, NO, va NHs.
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NH; thuy phéan thanh NH," va luong NH,4-N ting 1én. Néi cach khac, lugng N
khdng mat di ma chi chuyén tir dang nay sang dang khéc.
1.2.2.2. Co ché phat thai khi N,O

Vé phuong dién dinh dudng, thuc vat khdng thé hap thu N,O ma chi
hap thu NH," vd NO3 dé chuyén hoa thanh c4c hop chat chia nito hiru co
trong cdy. Do d6, su phat thai khi N,O qua cay trong, cu thé ¢ day 1a cay laa,
chua dugc nghién ctu rd rang.

Mot s6 tac gia Nhat Ban (Nouchi I. et al 1990) [63] da tién hanh nghién
ctru vai trd cua cdy I0a va sy phét thai CH,. CAc tac gia trén nhan dinh rang:
CH, khuéch tan vao biéu bi r& lta, qua than, qua mit dudi cua 14 va thoat vao
khong khi. Tuy nhién céc tac gia cling két luan rang day ciing chi la gia
thuyét. N,O c6 phat thai theo cach d6 khong con 1a cau hoi chua c6 10 giai
dap cu thé.

Tuong tu nhu trudng hop CH., N,O sau khi duoc hinh thanh, néu
khong tiép tuc chuyén hda thanh N, s& phét thai nhu thé nao la cau hoi quan
trong can thao luan.

T t T T
50 Co cay .

—o Khong trong cay
0 P 2

8-16 12-20 16—24 20--28 24-32 28--35

mg N phét thai cua dat
o
I

Ham luong nuéce cua dat (%)

Hinh 1.9. Qua trinh phan ni to rat héa trong dat v6i ham lugng nuéc
khac nhau cua dat trong cay va khéng trong cay

(Stefanson R.C. 1972, tir Alxander M. 1977) [30]

Trudc hét c6 thé khang dinh rang: sy trao doi khi gitta méi trudong dat,
nudc va khi ¢o v nghia quan trong. Cac khi trong moi truong khi (nhu O,) xam
nhap vao dat va cac khi nhu N,O, CH, vv... co thé thoét ra tir dat vao khong
khi qua hé théng mao quan dit. Nhu vay, néu dat xop, hé théng mao quan
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nhiéu thi cac chat khi, trong d6 c6 N,O dé dang thoét ra. Hay noi cach khéc,
qué trinh trao d6i khi thuan loi.

Stefanson R.C. (1972) (tu Alexander M. 1977) [30] da nghién cuu Su
phat thai khi N,O trong qua trinh phan ni to rat hoa khi ¢6 mat cua cay lda mi
va khong c6 cay lia mi cho thiy két qua nhu trén.

Tir d6 cho thay: khi c6 cay thi sy phat thai khi ni to 16n. O day, tac gia
giai thich do hoat dong cua bo ré lam ting sy hoat dong cua vi sinh vat va lam
ting luong N,O va N, dé bay hoi. Mit khéc, ré cdy trong qua trinh sinh
truong co bai tiét chat hitu co (qua trinh Exudation) lam ting hoat do cua vi
sinh vat ving ré, trong d6 c¢6 vi khuan tham gia vao qué trinh khir ni to rat,
lam tang kha nang hinh thanh va phat thai khi N,O va N.,.

Trong khi d6 Takuji Sawamoto. et al. (2001) [84] khi nghién cuu su
phat thai CO,, N,O vd CH, & dat ving Siberrian-Taiga da két luan rang: su
hd hap caa dat ¢ rimg tai sinh twong tu nhu ¢ ring nguyén sinh va cao hon &
viing cay la nho, it cdy. O day, du 1a rimg nguyén sinh hay tai sinh, dat déu
phat thai CH,4, nhung su phat thai khi N,O con chua kham pha rd rang. Tuy
nhién, két qua nghién ctu trén cua tac gia ciing cho thay: su ho hap cua ré cay
I6n hon su hd hap cua dat va c6 tac dong manh dén phat thai cac khi, trong do
co N,0.
1.2.2.3. C4c yéu t6 anh huong dén su hinh thanh va phat thai khi N,O

a. Anh huong cua ché @6 nuéc va nhiét do

O cac phan trén da dé cap, sy hinh thanh va phét thai khi N,O xay ra
khi qué trinh phan ni to rat hoa xay ra. Qua trinh nay xay ra & méi truong yém
khi. Do d6, ham lwgng nudc trong dat, ché do tudi nude, dac biét 1a ¢ dat lta
nuwéc, ¢6 anh hwong manh dén hinh thanh va phat thai khi N,O.
Ponnamperuma F. N. (1985) [70] da khao sat dong thai caa NOj3 theo thoi
gian ngap nudc ¢ cac loai dat va nhiét do khac nhau cho két qua nhu sau:
(hinh 1.10).

36



Hinh 1.10 cho thay: dat giau man (Silt loam) chira nhiéu NO;™ nhét va
dat sét c6 mun (Clay loam) ciing nhu dat sét pha cat (Sandy clay) c6 it NOg.
Theo thoi gian ngap nudce luong NO;™ giam va & mot s6 loai dat, sau 6 dén 12
ngay ngap nudc, luong NO; gan nhu bing khong. Piéu d6 cho thiy, khi dat
ngap nudc va thoi gian ngap nudc cang lau thi NO3™ giam cang manh. NOi
cach khéc, qué trinh phan ni to rat hoa xay ra cang manh va duong nhién su

hinh thanh va phat thai khi N,O cang lon.

800 »
9 ——0 Keelung silt foam ‘
~—% Tungshan silt loam
=== Luisiona ciay
) ---# Mochas ciay B
= —¥ Casiguran sondy clay
E —e Pila cloy loam 5°C
z
N - :
16’ ) "'-.\.‘.
Z = e
-\.\ "--4--.__~_‘-- |5°C
~ ."‘.-\.“. '
200 — T~
Tre—.s25%C
S~
—_ 35°
o | —=—4a5

o 2 4 & 8 10 120 _2 _ 4 _ 6

Thei gian ngap nwéc (ngay)

Hinh 1.10. a) Pong thai cia qua trinh phan ni to rat héa caa 6 loai dat
ngap nwéc tai 350C

b) Pong thai ciia qua trinh phan ni to rat hoa & dat sét ngap
nwéc ¢ 5 nhiét do khac nhau.
(Ponnamperuma F.N. 1985) [70]

Hinh trén ciing cho thay (b): nhiét d6 cang cao thi qua trinh phan ni to
rat hoa dién ra cang manh va manh nhat ¢ 45°C. Trong khi d6 ¢ diéu kién 50°C
qua trinh phan ni to rat hoa hau nhu khong xay ra. Nguyén nhan cua hién tuong

nay c6 thé giai thich do nhiét d cao, cac vi khuan tham gia vao qué trinh phan
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ni to rat hda cang hoat dong manh va két qua 1a qué trinh ndy xay ra cang
manh.

Bremner J. M. va Schaw K. (1958) (tir Alexander M. 1977) [30] ciing
d3 khao sat anh hudéng caa d6 am va nhiét d6 dén qua trinh phan ni to rat hoa
va thu duoc két qua nhu sau (hinh 1.11).

Hinh 1.11 cho thay: khi kha ning giir nude ting 1én thi qua trinh phan
ni to rat héa xay ra manh va lugng N & dang khi thoat ra khoi dat cang 16n.
Hinh trén con cho thay: nhiét do cang cao thi lugng N phét thai & dang khi
cang Ion. Két qua nghién ctru nay ciing twong tu nhu két qua nghién cau caa
Ponnamperuma F.N. (1985) [70] da néu & trén.

100 m
450% WHC | ‘ 30°C |
S 3 75 —~=="7350% WHC—— < 1-10°C
o 4
r§ O\O
s =
o= 50 '
ce / 100% WHG —T~
O 'O. ]
Z / "
[ @) R
=2 1]/
B3 25 / / -
509 WHC, I _—T2°C |
%% 12 18 24 12 18- 24 20
Ngay Ngay

Hinh 1.11. Anh hmrng ciia d9 Am dwoc biéu thi bang kha ning giir nudc
cia dat (WHC) va nhiét do dén qua trinh phan ni to rat héa & dat dwoc
bon Glucoza

(Bremner J. M. va Schaw K. 1958; tir Alexander M. 1977) [30].
Do am cla dat cao hay dat duoc ngap nudc va thoi gian ngap nudc lau
ngay thi qua trinh phan ni to rat hdéa xay ra manh va lugng N ¢ dang khi phat

thai nhiéu c6 thé giai thich do Eh caa dat giam va moi truong yém khi tao
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diéu kién dé vi khuan yém khi tham gia vao qua trinh phan ni to rat hoa hoat
dong manh.

b. Anh huéng cua k¥ thuat tudi & rudng laa nudc

Khi trong lua nudc, theo Ky thuat tudi truyén théng, nudc thuong duoc
tudi ngap thuong xuyén. Trong nhitg nim gan day, ¢ trong nudc ciing nhu
trén thé gigi, nhiéu tac gia da nghién ciru bién phap, tudi ngap kho xen k& dé
giam thiéu phat thai cac loai KNK nhu CH, N,O.

Két qua nghién cau caa nhiéu tac gia & khu vuc chau A (Lu W.F. et al.
2000 [56], Corton T. M. et al. 2000 [38], Setyanto P. et al. 2000 [78]...) cho
thay: tudi ngap khod xen k& da giam dang ké lwong CH, phét thai. O trong
nuéc, tac gia Nguyén Mong Cuong, Nguyén Vin Tinh va NNK (2000) [2]
nghién cuu k¥ thuat tudi rat nude dinh ky cho l0a c6 kha nang giam phat thai
CH, & mtc 10%. Nghién ctu cua Tiago Zschornack [85] cho thay viéc quan
ly giong, ty |é phan bon, tudi tiéu da anh hudng dén luong phat thai khi nha
kinh (CH, va N,O) nam trong khoang tir 7,547 dén 17,711 kg CO,eq ha-1-
nam. Trong d6 Phat thai CH, trong dat chiém 98% pGWP trong mua lta ngap
nuéc, trong khi N,O chiém wu thé trong mua khong laa thoat nudce (= 65%).
Nghién ctu cua Alexander H. Krichels [29] va cac d¢ong nghiép tai ving dat
kho han & nam California trong thang 8 nam 2018, thi nghiém duoc lay mau
do dac trong 24h, trung binh 30 phat 1dy mot mau; két qua ni to rat bi khu
thanh N,O trong vong 15 phut ké tir khi 1am wét, véi lugng phat thai vuot qué
1000 ng N - N,O m?/s va quay tré lai mac tré lai mat dat trong vong 04h,
nhung cuong dd ni to xung khong tang tuong ung véi luong thém amoni hoac
ni to rat. Nguoc lai vai N,O, NO duoc thai ra trong 24h va tang ty ¢ tuong
duong vai viéc bd sung amoni, viot qua 600 ng N - NO m?/s.

Tuy nhién, anh huong caa ky thuat twdi dbi vai phat thai khi N,O con it
dugc nghién ctu. Boi vi, trude day mot sd tac gia cho rang, luong phat thai

khi N,O & ruéng lta nudce rat thap khong dang ké.
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Nhitng ndm gan day ciing c6 mot sé tac gia nghién ctu va nhan dinh:
trong laa nude khdng chi 1am phét thai khi CH, ma ciing con ¢6 ca N,O (Cai
et al.1997) [36]. Tuy nhién, Cai et al. (1997) ciing chi ra rang: khéac véi diéu
kién hinh thanh CH,, & dat lia ngap nudc lién tuc, can co giai doan héo khi
thi lam tang su hinh thanh N,O. Bai vi cé giai doan hdo khi thi qua trinh ni to
rat hoa hinh thanh NO5” méi xay ra. Day 1a hop chat dau tién, khi bi khir méi
xuat hién N,O. Nhu vay, dé hinh thanh nhiéu N,O can ca quéa trinh yém khi
va héo khi.

Azeem Tarig et al. (2017) [31] nghién ctu vé su phat thai khi N,O &
hai hé thong quan 1y nudc: hé thong quan 1y nude hiéu qua (efficient field
water management system - EWM) va hé thong quan 1y nudc khong hiéu qua
(inefficient field water management - IWM) & mién bac Viét Nam, céc tac gia
trén dd co nhan xét: sy phét thai khi N,O ¢ hé thdng quan 1y nuéc hiéu qua
cao hon & hé théng quan 1y nuéc khéng hiéu qua trong vu chiém xuéan. O vu
mua, cac tac gia khong phéat hién dugc su khac biét. Tuy nhién nghién ciu
nay ciing chua khang dinh rd anh huong cta ché do tudi dén phat thai khi
N,O.

V& Thanh Phong [11], téc do phat thai N,O ¢ mic thap tir 0,01 + 0,47
mg/m*.h. Tong luong N,O phét thai ¢ ché d6 tudi kho ngap luan phién (1,77
kg/ha) dat cao hon & ché do tudi theo nong dan (1,69 kg/ha) nhung khac biét
thong ké khong ¥ nghia.

Le Xuan Quang [71], lwong phat thai khi N,O trén ruong lta kha thap,
khéng c6 mbi quan hé giita myc nude trong rudong hay khi c6 mua.

c. Anh hudng cua tinh chét Iy héa hoc dit

Cac tinh chat 1y héa hoc dat ciing nhu cac yéu té khi hau va hoat dong
san xuat ndng nghiép c6 anh huong manh dén su phat thai khi N,O (Granli T.
va Bockman, O. C. 1994) [44].
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Trong sé cac tinh chat 1y hda hoc dat c6 anh huong dén su phat thai khi
N,O ciing nhu CH, dugc nhiéu tac gia chi y 1a Eh va pH. Hai tinh chat nay
lai thay ddi nhanh chong khi dat khé dwoc ngap nudc trong IGa. N6i cach
khac hai tinh chat nay lién quan mat thiét dén ché d6 nudc cua dat. Theo
Ponnamperuma F.N. (1985) [70], khi dat khé ngap nudc Eh giam rat nhanh.
NO; chi ton tai & 16p nuwdc bé mit va tang bun nhio (tang hao khi). Khi xam
nhap xubng tang khir thi NO5™ nhanh chéng bi khir thanh N,O va N,. C6 thé
noi, Eh cua dat cang thap thi qua trinh phan ni to rat hoa xay ra cang manh.

Tuy nhién, nhu & phan trén da dé cap, dé cd NO; lai can co diéu kién
héo khi dé qué trinh ni to rat hoa xay ra. N6i cach khac, Eh thap chi thuan loi
cho qué trinh phan ni to rat héa, nhung han ché qua trinh ni to rat hoa tao
thanh NO5". Do vay dat c6 tinh khir manh, Eh thap khong han 12 noi c¢6 luong
phat thai khi N,O 16n, thi du nhu & dat lta ngap nudc lién tuc.

Nhu & cac phan trén di néu, qué trinh phan ni to rat hoa trong dat la
qué trinh sinh hda hoc, c6 su tham gia cua nhiéu loai vi khuan. Hau hét cac
loai vi khuan phat trién thuan loi & méi truong trung tinh (pH = 7). Do d6 d6
pH cua dét ciing c6 anh hudng 16n dén su hinh thanh va phat thai khi N,O.
Pat c6 d6 pH thap hoidc qua cao, néi cach khac, dat chua hay dat kiém tinh thi
su hinh thanh va phéat thai khi N,O thap. Anh huéng cua d6 pH dén qua trinh
phan ni to rat hoa sinh hoc ¢d thé thay qua bang sau.

Bang 1.6 cho thay: sy phat thai khi nito do hoat dong cua vi khuan phu
thuoc nghiém ngat vao do pH. D6 pH thuan lgi cho qua trinh nay trong pham
vi 6 dén 8 va tot nhat 1a 7. Pat chua, pH ¢ muc 4 + 5, hoat do cua vi khuan
tham gia vao qua trinh phan ni to rat hoa yéu. Do d6 sy phat thai khi nito rat
thap, gan nhu bang 0. O dat kiém manh (pH = 9), ciing do hoat dong cua cac

vi khuan yéu va su phat thai khi nito cling rat thap.
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Bang 1.6: Anh hwéng ciia pH dén qua trinh phan ni to rat héa sinh hoc

pH
4,0 50 | 60 | 70 | 80 | 9,0
Paracoccus denitrificans 0 64 105 | 168 | 214 | 116
Pseudomonas denitrificans 0 15 196 | 138 | 92 0
Pseudomonas aeruginosa 0 12 | 218 | 246 | 251 | 13
Bacillus licheniformis 4 4 108 | 125 | 102 | 60

(Theo Valera C.L va Alexander M. 1961 tzr Alexander M. 1977) [30]

Bén canh hai tinh chit héa hoc trén, ham luwong chat hitu co cua dat
cling c6 anh huong 16n dén su phat thai khi nito. Béi vi chat hitu co sau khi
khoang hda sé hinh thanh CH4;, CO,.NOs’, NO3 hinh thanh sau qua trinh
khoéng hoa s& bi khir khi dat ngap nude dé trong lda va hinh thanh N,O sau
d6 1a N,. Khi nghién ciu sy phét thai khi N,O ¢ dat rung Taiga (Siberian),
Takuji Sawamoto et al. (2001) [83] phat hién sy hinh thanh va phét thai cac
khi trén xay ra manh & tang A (0 + 20 cm). Nguyén nhan caa hién tugng nay
la do ting A cua dat ¢ nhiéu chét hitu co.

Ngoai nhitng tinh chat hda hoc trén c6 anh huong manh dén su phéat
thai khi N,O, thanh phan co gi6i dat cling c6 nhitng anh huéng dén qué trinh
nay. Dat c6 thanh phan co gidi nhe (thi du dat cat pha), thi N,O ciing nhu
nhiéu khi khac dé phat thai. Boi vi ¢ diéu kién nay qua trinh trao doi khi
thuan loi, dat khong chit bi.

d. Anh huong caa bién phap bon phan

Anh huong cua bién phap bon phan dén sy phat thai KNK, trong d6 co
N,O, trong ndng nghiép, rudng laa duoc rat nhiéu tac gia quan tam nghién
ctru, dac biét la bon phan hda hoc va sy phat thai khi N,O.

Do dat thuong khong du nhu cau vé N ciing nhu cac chat dinh dudng
khéc, khi trong cdy nguoi ta thudng phai bo sung cac chat nay cho dat. Phan
khoéng nito ¢4 nhiéu dang: phan bon ni to rat, phan bén amonium, phan bén

amid. Trong thuc tién san xuét, dic biét 1a & Viét Nam nguoi ta hay ding
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phan uré (thudc nhém phan bén amid). Khi phan bon uré khi dwa vao dat bién
d6i thanh amoni va ni to rat theo con duong sau:

+ Thuy phan uré duéi tac dong caa vi khuan

CO(NH,); + 2H,0 —> (NH,),CO5 (1-28)
(NH,),CO; khdng bén va nhanh chéng bién doi thanh amoniac.
(NH,),CO; = 2NH; + CO, + H,0 (1-29)

NH; dé& bay hoi, khi ¢6 nudc thiy phan thanh NH,*. O méi truong hao
khi, NH, qua qué trinh ni to rat héa chuyén thanh NO; trong dét lta nudc,
qua trinh nay xay ra ¢ 1op bun nhao bé mat va da dé cap ¢ cac phan trén. NO5
Xam nhap vao tang kht thi qua trinh phan ni to rat hoa xay ra va bién doi
thanh NO,", NO, N,O cuéi cing la N..

Theo ban tom tat méi cua IPCC (tir Denman et al. 2007) [39], dat canh
tac thai ra khoang khong 2,8 TgN khi N,O méi nim. Khoang 42% luong N,O
do con nguoi gay ra. O day chu yéu do bon phan nito hoa hoc. Luong N, thoi
gian bon va cach bon ¢ anh huong dén phat thai khi N,O.

+ Luong phan bon

Cerrato va Blackmer (1991) [37] chi ra rang, can bon dung luong N
cho tung thira ruong dé giam thiéu phét thai khi N,O. Boi vi ham lwong N
trong dat & mdi thira ruong mot khac. Tuong tu nhu vay, Buresti. R [32],
Matson et al. (1998) [59] va IFA/FAO (2001) [49] ciing cho rang, lwong khi
thai khi N,O lién quan chit ch& dén luong N bon du thira. Bai vi, khi bon qué
muc can thiét cua cay thi luong N khoang du thira bién d6i thanh N,O va phat
thai vao khong khi. Tuy nhién trong mot sé diéu kién, giam lugng phan bon
va chia ra bon nhiéu lan khdng giam truc tiép luong khi thai khi N,O (Snyder
et al. 2007) [75].

+ Loai phan bon

Snyder. et al. (2007) [75] khi danh gia cac tai liéu vé su giam thiéu phét
thai khi N,O, da quan sat loai phan bén phdng thich cham va dac biét quan
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tam tGi loai phan bon phong thich c6 kiém soat ciing nhu loai phan bon 6n
dinh da tri hodn tinh trang sin sang ban dau hoac kéo dai thoi gian san sang
va phéng thich cé kiém soét cua céc loai phan bon théng qua mot loat co ché
khac nhau. Ho phét hién ra nhiéu két qua quan trong va khang dinh rang: loai
phan bon phong thich dinh dudng c6 kiém soat rat hitu dung trong viéc giam
thiéu su phéat thai khi N,O.

+ Bén phan can d6i va thoi diém bon phan.

Pé giam luong phan N va qua d6 giam phat thai khi N,O can bon phan
can d6i, con goi 1a quan 1y dinh dudng theo ving dic thi (SSNM). B6n phan
can ddi hay bon hop Iy cé thé giam luong phan bén N va ting hiéu qua caa
lugng phan bon. Can bon N theo nhu cau cia cay & cac giai doan sinh truong
quan trong (Buresh, 2007) [33].

A B

—00 X — i
£ O N+ MCP E a N+MCP

£ | ® MCP = e MCP

-~ 1 aN+MC z. A N+MC

S & awmc ‘ep 4 MC .

S+ B | % Control (ne nitrogen = * Control (no nitrogen)
5 . 5

= =

= =

= =

S =3

=2 =2

Z 0 . 4

-10 G 10 20 33 40 50 60 70 20 S0

Ngay sau khi bon Ngay sau khi bon

Hinh 1.12. Sy phét thai khi N,O & cac cong thikc thi nghiém bén phan.
A. Két qua thi nghiém muoa thu 2008; B. Két qua thi nghiém moa hé 2009
(Tsuyoshi Yamane et al. 2010) [86]

Ghi chi: N + MCP: phan chudng + dat + N & dang vién
MCP  :phén chudng + dét & dang vién
N +MC :phan chuong +dat + N
MC : phan chuong + dat
Control (no nitrogen): doi ching, khéng bon N

Tsuyoshi Yamane et al. (2010) [86] da nghién ctru su phat thai khi N,O

cua dat khi da duogc xir Iy cac loai phan bon cho két qua nhu trén (hinh 1.12).
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Qua hinh 1.12 va theo tinh toan cua tac gia, lugng phat thai khi N,O &
cong thac MCP cao nhét (2,519 kgN/ha). Tiép d6 1a cong thic N + MCP
(0,755 kgN/ha), MC (0,441 kgN/ha), N + MC 0,287 kgN/ha va cong thirc ddi
chirng (Control) la 0,150 kgN/ha.

Gan day, mot sb tac gia da thuc nghiém bon phan nito két hop vai bon
chat wc ché qué trinh ni to rat hoa. Két qua cho thiy bién phap bon phan nay
lam giam phat thai khi N,O (S.C.Maris et al.2015) [74]. Boi vi han ché qua
trinh hinh thanh NO3 tic giam ngudn NO3™ bi khir thanh N,O nén luong phét
thai khi N,O giam.

[6], [71], [19] B6n phan uré va uré - nBTPT c¢6 tdc d6 phét thai cao tap
trung ¢ 1 - 7 ngay sau khi bon cia cac dgt bon phan. Nghiém thic bon uré co
tong luong phat thai khi N,O cao hon cac dang phan dam khéc. Két qua nay
cho thay cac dang phan dam (uré - nBTPT, NPK vién nén va NPK IBDU) c6
hiéu qua trong viéc giam phat thai khi N,O, gop phan giam luong khi gay
hiéu trng nha kinh phat thai tur ruong lua.

Nghién ctu cua V6 Thanh Phong [10], [11] cho thay viéc bon phan
dam méi nhu ure - nBTPT, NPK vién nén, IBDU da lam giam phat thai
khi N,O so vai bon uré thuong.

e. Anh huong cua hé sinh théi ruong lua nudc va vai trd cua cay lia

Watanabe 1. va Roger P.A. (1985) [90] khi md ta mit nito do qué trinh

phan ni to rat hoa, tc gia da dé cap dén nhiing dic trung cua rudng la nudc
va c6 thé hinh dung nhu sau:

1) Su khac biét gitra I6p bi oxy hoa va khir.

2) Trong thoi ky trong mau do qua trinh 1am ai va cay bura, sy khac biét
nay bi pha va.

3) Su 1am giau hop chat carbon va nito trén bé mat dat do céc cay tu

dudng trong khi bi ngap va su bién d6i hda hoc cua céc cay nay.
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4) Oxy hoa NH; trong 6p dét bi oxy hoa va khir tiép t6i nito khi, dan
dén mat nito do khtr ni to rat.

Trong cac dic diém trén, diém tha 4 dugc cac nha nghién cau chl y
nhiéu hon ca. Gan day di c6 mot s6 nghién ctu vé su bién dbi N trong nuéc
ngap, d6 1a noi mat N khi str dung phan bon nay trén bé mat.

Theo Watanabe I. va Roger P.A. (1985) [90] thi tang nudc ngap 12 moi
truong oxy hoéa. Su chuyén tiép giira tang nudc ngap va dat khir 1a tang oxy
hoa dat - nudc. Tang nudc ngap va tang oxy hoa hinh thanh nén mot hé sinh
thai lién tuc. O d6 xay ra 4 co ché lién quan dén do phi nhiéu cua dat nhu sau:

1) C6 dinh nito sinh hoc.

2) Mét nito do su bay hoi NH5™ lién quan dén hoat dong quang hop cua
thuc vat va qua trinh khir ni to rat va ni to rat hoa.

3) Bay bat va quay vong vat chat hitu co (C) do quang hop va cac loai
mubi khoang duoc giai phong tir dat va phan bon.

4) Su luu chuyén céc chat dinh dudng tir dat dén nudc nho thuc vat phu
du va sinh vat tiéu thu so cap.

Cuong d6 cua nhitng phan tng trén lién quan truc tiép dén cac dic tinh
cua tAng nuwdc ngap va vai hoat dong caa thuc vat.

Nhu vay, ¢ ting nudc ngap va tang oxy hoa cia dat lta nude da xay ra
nhitng qué trinh chuyén héa nito quan trong: ¢6 dinh nito sinh hoc, mat nito
do bay hoi NH;, mat N,O do qué trinh phan ni to rat hoa. O dat khir, qué trinh
phan ni to rat hoa xay ra manh hon va N,O mat sé& nhiéu hon.

Cay lGa c6 anh huong 16n dén sy trao doi khi trong dat. Nhu da biét,
cdy lta trong qua trinh sinh truong va phét trién caa bo ré co qua trinh bai tiét
chat hitu co (Exudation) lam ting hoat do cua vi khuan ving ré, trong d6 c6
cac loai vi khuan tham gia vao qué trinh phan ni to rat hoa va qua d6 lam ting

qué trinh hinh thanh va phat thai khi N,O. Mat khac, su phat trién cua ré lua
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lam tang hé théng mao quan trong dat thuan loi cho sy phét thai khi N,O ciing
nhu cac loai khi khac.

Nhu vay, nhilng dic diém cua ruéng lta nudc va cay laa cé lién quan dén
chu trinh chuyén hda nito, thu va mat nito ciing nhu su hinh thanh va phéat thai
khi N,O va No.

T6m lai, mac du con c6 nhiing diém khéc biét cua céc tac gia da nghién
ctru V& qué trinh phan ni to rat hoa (Denitrification) ciing nhu mot sé san
pham cta qua trinh nay chua rd rang, nhung N,O l& san pham trung gian
trong qua trinh chuyén hda ni to rat thanh san pham cudi cling 1a nito phan ti.
N,O hinh thanh, néu khdng phat thai s& bi chuyén hoa thanh N,.

Piéu kién dé qua trinh phan ni to rat hoa xay ra 1a moi truong yém khi,
Eh ¢ mirc 200mV trd xudng, phan ¢ng caa dat chua yéu dén trung tinh, cé su
tham gia cua céc vi khuan, dic biét 12 Thiobacillus Denitrificans.

N,O dugc hinh thanh trong dét s& phét thai vao khong khi. Tuy co ché
phat thai khi N,O tir méi truong dat, qua thuc vat (cu thé 1a cay 1a) vao moi
truong khi cling con nhiéu gia thuyét, nhung co thé khang dinh rang: kha
nang trao doi khi ctia dat (kha niang ho hap cua dat), hoat dong sdng cua cay
(su hd hap cua ré cay va tac dung tao nhiéu mao quan dit) 1a co s¢ dé N,O
cling nhu cac loai khi khac trong dat phat thai vao khi quyén.

Sy hinh thanh va phét thai khi N,O phu thudc vao nhiéu yéu té nhu: ché
d6 nuéc, nhiét do, ki thuat tuai, tinh chat Iy hda hoc dat, bién phap bon phan,
dic diém sinh thai hoc ruong lua nudc. Tuy nhién, theo nhitng nghién cau
méi day thi anh huong cua ché d6 nude dén su hinh thanh va phat thai khi

N,O con mét s6 van dé chua that rd rang.
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1.3. Két luan chwong 1
1.3.1. Nhéng két qud chinh qua nghién ceu tai ligu

Tur két qua nghién ctu tai liéu vé ché do tudi cho laa va co sé khoa hoc
cua ky thuat tudi tiét Kiém nudc, sy hinh thanh va phat thai khi N,O trong dat
cling nhu cac yéu té anh hudng dén cac qué trinh nay co thé thay:

- Tudi tiét kiém nudc cho lua dd dugc nhiéu tac gia trong nudc va trén
thé gigi day cong nghién ciru va thu duoc nhiéu két qua quan trong va dugc
ap dung trong thyc tién san xuat lta & nhiéu nudc, nham ting nang suat l0a va
giam phat thai KNK. Dic biét ki thuat tudi tiét kiém nudc nhu nong 16 phoi
hay ngap kho xen k& da duoc cac nha khoa hoc chitng minh ¢6 nhiéu két qua
va dang duoc ap dung trong thyc tién.

- Qua trinh hinh thanh va phat thai khi N,O ¢ cac loai dat khac nhau
cling nhu cac yéu té anh hudng dén cac qua trinh nay da duoc nhiéu nha khoa
hoc trén thé gisi nghién cau tir 1au. Qua nghién ctu tai liéu co thé thay day 1a
nhitng qué trinh phtc tap. Chinh vi vay, trong chu trinh chuyén hoa nito, cu
thé qua trinh phan ni to rat hoa dé hinh thanh nito phan tir dién ra cu thé nhu
thé nao con mot sé khau nghi van. Chi biét rang N,O 1a mot san pham trung
gian trong qué trinh ndy c6 thé tiép tuc chuyén hoa thanh nito phan ta (N,)
hoac phat thai vao khi quyén, tiy thudc vao diéu kién mdi truong dat, trong
d6 quan trong nhat I thé 6xy hoa - khir cua dat.

Ché d6 nudc cu thé 1a d6 am dat, diéu kién ngap nudc va qua do thé
Oxy hoa - khir thay doi anh huong dén quéa trinh hinh thanh va phat thai N,O
cling da duoc nghién ctu tir 1au & mot sé loai dat. Tuy nhién van dé nay &
nhiéu loai dat chua duoc nghién ciu, dac biét 1a ¢ dat lua khi thay d6i ché do
tuai.

1.3.2. Nhéing vén dé ton tai can gidai quyét

- Ché d6 tudi tiét kiém nudc cho lta nhu ngap kho xen ké da co hiéu
qua tot nhu d& dé cap ¢ trén. Tuy nhién trong nhiing nam gan day, ky thuat
tuai kho Kkiét va khd vira cling da dugc thu nghiém ¢ mot vai nudc va cho
thay tac dung tot d6i véi nang suat l0a va tiét kiém nudc. Ky thuat tudi nay
chua duoc nghién ciu &p dung rong rai & diéu kién trong lta cua nudc ta.
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- Ché @6 tudi tiét kiém nude cho lua nhu ngap khd xen k& anh huong
dén hinh thanh va phét thai KNK CH, d& duoc nghién ciu nhiéu va cd két
qua cu thé. Bbi véi sy hinh thanh va phat thai khi N,O thi anh huéng cua tudi
tiét kiém nudc nhu kho vira, khd kiét va ké ca tudi ngap thuong xuyén theo
truyén théng con chua dugc lam sang té. O ché d6 nudc nao, thuan loi hay
han ché su hinh thanh va phét thai khi N,O 1a nhitng cau hoi con dé ngo.

Tt nhitng van dé ton tai néu trén, dé tai dit ra va hudng nghién ctu la:

- Nghién ctu anh hudéng cua ché do nudc dén thé oxy hoa - khir, mot
tinh chat dat lién quan mat thiét dén sy hinh thanh va phat thai khi N,O.

- Nghién cttu anh huong cia ché do tudi truyén théng, kho kiét va kho
vira cho laa dén phat thai khi N,O.

- Nghién cttu anh huong cia ché do tudi truyén théng, kho kiét va kho
vira dén nang suat l0a va kha nang tiét kiém nudc.

Két qua cta ba hudng nghién ctru chinh néu trén duge dy kién 1a déng
gOp mai cua luén an.

Pé thuc hién dugc cac hudng nghién ctru trén, s& ap dung dugc cac
phuong phap thi nghiém trong phong va ngoai déng rudng. Viéc xac dinh khi
N,O phat thai can thiét bi hién dai va dugc xac dinh & nudc ngoai (Nhat Ban).
Céc phuong phéap nghién ctru nay duoc trinh bay chi tiét & phan phuwong phap
nghién ctru.

1.3.3. Két lugn

1) Nham tiét kiém nudc, han ché sy phét thai KNK va bao dam ning
suat l0a, trong thoi gian gan day da c6 nhiéu bién phap tuéi tiét kiém nudc da
duoc ap dung, dang chu y 1a k¥ thuat tudi ndng 16 phoi. Nhin chung, cac ky
thuat tudi tiét kiém nudc dua trén co sé khoa hoc sau:

Giam tinh khir cia dat, han ché sy hinh thanh cac doc t6 Fe?* va H,S,
tang luong S (¢ dang SO,*) va Zn dé tiéu.

Lam tang qua trinh trao doi khi, ting sy hd hap cua dat va ré la, ting
hoat d6 cua vi khuan c6 lgi ¢ ving ré nhu vi khuan héo khi séng tu do
Azotobacter.
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Lam ting kha nang phat trién caa ré I0a, cay cting, han ché dé nhanh
lGa vd hiéu, han ché su nga, d6 cua lda.

Han ché sy phat thai KNK nhu CH, va N,O.

2) Mic du c6 nhiing khéc biét cua cac tac gia da nghién ctu vé qué
trinh phan ni to rat hoa va mot sé san pham cua qua trinh nay chua rd rang,
nhung N,O 14 san pham trung gian, néu khong phat thai s& chuyén thanh N,.
Diéu kién dé qua trinh phan ni to rat hoa xay ra 1a méi trudng dat yém khi, Eh
& muc 200mV tro xudng, dat co phan tng caa dat chua yéu dén trung tinh va
c6 sy tham gia cua cac vi khuan, dic biét 1a nito va luu huynh vi khuan
(Thiobacillus denitrificans) ciing nhu nhiéu loai khi khac. N,O dugc hinh
thanh sé& phat thai qua su trao d6i khi cua dat, hoat dong song, su hd hap cua
ré cay. Su phat trién cua ré cay tao nhiéu hé théng mao quan, thuan lgi cho
qué trinh phét thai khi N,O ciing nhu CH, va cc khi khéc.

Sy hinh thanh va phat thai khi N,O phu thudc vao nhiéu yéu té nhu:
ché do nudc, nhiét do, bién phap bon phan, dic diém sinh thai ruong lua
nuée. Trong d6, quan trong nhat 1a ché ¢ nudc c6 anh hudng dén thé 6xi hoa
_ khit (Eh).

3) P c6 nhiéu nghién ciru vé anh huong caa ky thuat tudi dén sy hinh
thanh va phét thai KNK nhu CH,, CO,, dén ning suit lda va tiét kiém nudc,
nhu tudi ngap kho xen k&. Tuy nhién cac ky thuat tudi tiét kiém nudc nhu kho
vira, khd Kiét va ca tudi ngap nuéc lién tuc theo truyén thdng anh hudéng nhu
thé nao dén sy hinh thanh va phat thai khi N,O con 1a cau hoi chua c6 10i giai
dap tron ven. Gan ddy mot s tac gia da chi ra rang, tudi ngap nudc lién tuc
khong phai 1a diéu kién 1am tang lwong phat thai N,O. Can phai c6 diéu kién
héo khi dé qua trinh ni to rat hoa xay ra tao thanh NOj. NO;™ bi khir hinh
thanh nén N,O.

Nhu vay, anh huong cta ché do tudi, Eh va pH dén hinh thanh va phat
thai khi N,O ciing nhu dén ning suat lGa va tiét kiém nudc 1a nhiing van dé
con ton tai ma dé tai nghién ctu can lam sang to.
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CHUONG 2: PHUONG PHAP NGHIEN CUU

2.1. Phwong phap nghién ctru thi nghiém dong rudng
2.1.1. Muc dich nghién ciru thi nghiém dong ruéng

- Xac dinh méi quan hé giita Eh, pH, EC voi phat thai khi N,O trén
ruong ltia nude (ng voi cac ché do nudc khac nhau.

- Xé4c dinh anh huong cua ché do tudi trén nén dat phu sa séng Hong
dén su phat thai khi N,O dé dé xuat ché do tudi nham giam phat thai KNK,
tiét kiém nudc va bao dam nang suét lda.

- Lya chon ché do tudi hop ly cho lua trén nén dat phi sa séng Hong.
2.1.2. Co so khoa hgc chen vung nghién ciu

Vung PBSH la mot trong hai vua lda I6n nhat nudc. Theo s6 lidu thong
ké nam 2017, ca nudc c¢o 7,72 triéu ha lta san lugng dat 44,1 triéu tan. Trong
do6, DPBSH ¢6 1,13 triéu ha dat san luong 7,0 triéu tAn (chiém 16%). Ngoai ra,
PBSH 1a trung tdm chinh tri, vin hoa 16n nhat nuéc, dan sé chiém khoang
20% dan s6 ca nudc.

Tinh Hung Yén nam & trung tam dong bang Bic Bo, gan thu d6 Ha
Noi, 12 mot trong 8 tinh, thanh phé thudc ving kinh té trong diém, nam trén 2
hanh lang kinh té Cén Minh - Lao Cai - Ha Noi - Hai Phong va Nam Ninh -
Lang Son - Ha Nbi - Hai Phong, c6 diéu kién kha thuan loi cho phét trién
KTXH.

Pat dai khu vyc huyén Kim Dong, tinh Hung Yén thudc dat phu sa
khong bdi lang hang nam. Loai nay c6 tang phu sa day, thanh phan co gidi tir
dat thit trung binh dén dat thit niang, dat trung tinh, it chua; dic trung cta dat
viing séng Hong.

Vi nhitng ly do néu trén khu thi nghiém duogc chon tai x& Pha Thinh,
huyén Kim DBong, tinh Hung Yén thuoc vung PBSH lam vung nghién ctu

cho dé tai luan an.
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2.1.2.1. Vitridialy

Pha Thinh 1a mot x& truc thudc va nim vé phia Tay cua huyén Kim
bong tinh Hung Yén, cach trung tdm huyén khoang 8 km. Phd Thinh la xa
néng nghiép thuan tdy, theo ranh gidi hanh chinh, xa bao gém 3 thon, véi
tong dién tich 1a 485,65 ha.

X& Phi Thinh ¢6 vi tri dia Iy twong ddi thuan loi véi tuyén duong huyén
16 208 di qua, 1a diéu kién tot dé phat trién kinh té, giao luu budn ban, trao doi
hang hoa véi thi truong bén ngoai. Vi tri khu thi nghiém trén nén ban do mién
bac Viét Nam trén hinh 2.1.

X& Phéi Thinh, H. ™"
Kim Dong dwoc b
Iwa chondé NC thi [\ ...
diém

Hinh 2.1. Vi tri khu thi nghiém
2.1.2.2. bia hinh
X& Pht Thinh thudc ving déng bang séng Hong, cé dia hinh tu nhién
tuong ddi bang phang, co tuyén dé séng Hong chay qua. Nhin chung dia hinh
c¢6 hudng thap dan vé phia Pong Nam.
2.1.2.3. Tai nguyén dat dai
Tong dién tich dat ty nhién 485,65 ha, trong do:
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+ D4t néng nghiép: 266,39 ha

+ Pat phi ndng nghiép: 218,11 ha
2.1.2.4. Biéu kién khi hau, nhiét d6 trung binh nhiéu nim

+ Lugng mua trung binh hang nam: (1.450 + 1.650) mm;

+ Nhiét do trung binh: 23,2°C

+ Sb gio nang trong nam: 1.519 gid

+Po am twong dbi trung binh: (85 + 87) %

2.1.3. Bé tri thi nghiém déng rugng
2.1.3.1. Thiét lap khu vuc thi nghiém

Khu vuc thi nghiém dugc thuc hién trén quy mo co dién tich 50,2 ha;
khu vuc thi nghiém duoc bé tri tai xa Pha Thinh, dugc thuc hién véi 3 cong
thire tudi sau:

+ Tudi kho Kiét: 9,10 ha.

+ Tudi kho vira: 8,11 ha.

+ Khu truyén théng: 32,79 ha.

Trén co so cac 6 ruong hién cd, trong mdi khu lya chon 2 6 rudng dé
nghién ctru dién hinh: 6 kho kiét 2 ho, ki hiéu S; va S,, dién tich 1690,3 m%; 6
kho vira, 2 ho, ky hiéu Wy, W,, dién tich 1591,3 m*; 6 truyén théng 2 ho, ky
higu Cy, Cy, dién tich 2304 m?,

Bing 2.1: Dién tich cac 6 rudng dién hinh

Khu Ky hiéu D'§;§)'Ch
Kho kiét 22 32;;
Kho vira wz 31;2
Truyén théng gi ﬂg;

2.1.3.2. Hé thong tudi tiéu
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Ngudn nude tudi cho toan bd khu vuce thude hé théng thuy nong Bic
Hung Hai, qua song Tan Giang. Nudc cip cho khu vuc thi nghiém bang tram
bom 2 may 1.400 m*h va 1.000 m*/h, hién tram bom hoat dong tt va do hop
tac xa nong nghi€p Phu Thinh quan ly van hanh.

Hé thong kénh tudi, tiéu trong ving 1a kénh dat, hang nim duoc nao
vét, tu bod thuong xuyén, dam bao tudi tiéu chi dong.
2.1.3.3. Cac cong trinh diéu tiét trong hé théng

Pé tai hop tac nghién ctru gitra Vién Nudc, Tudi tidu va Moi truong -
Vién khoa hoc Thuy lgi1 Viét Nam véi Truong Pai hoc Kyoto va Cong ty
Kitai Seikei, Nhat Ban d3 dau tu xdy dung 15 cong diéu tiét nudc trong khu
vuc thi nghiém; cac céng duogc xay béng gach, c6 phai dong md; thuan ti¢n
cho viéc diéu tiét phan phdi nude cho cac khu vuc thi nghiém (xem anh phu

luc).

SO DO HE THONG KENH KHU THI NGHIEM

XA PHU THINH - HUYEN KIM DONG - TINH HUNG YEN

CANH BONG BOI 10

GHI CHU: - Gii don 1 3 sby dyng 11 cdog 13 1 gén 11

- Gioi dogn 2 + Xdy dyng 3 cOng ity nubde (s5 12, 13, 14)
+ Xay dung 1 cBng didu 1Y (s6 15)
+ Xty Ging 3 mng do W lgng (M1, M2, M3)

Hinh 2.2. So @6 khu thi nghiém
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Hinh 2.3. Tram bom twéi khu thi nghiém
2.1.3.4. Cong trinh chéng that thoat nudc mat ruong
Bao quanh cic 6 thi nghiém dién hinh bang céc bao tai cat va dé chong
tham nhép nudc ngoai lai cho cac 6 rudng lip cac tAm nhuya plastic co chiéu
cao 40 cm trong d6 20 cm chon ngam dudi mit rudng va dé chu dong lay

nudc va xac dinh lugng nudce lay, ting 6 rudng lap dat cac ong PVC c6 nap.

» T RN
Y -

Hinh 2.4. Thi cong bo bao 6 thi nghiém
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2.1.3.5. Thiét bi do nudc mat ruong va kénh

pé giam sat va quan ly nudc tai mat ruong da bd tri cac thiét bi do tu
dong va céc thiét bi do van hanh bé‘mg tay dé xac dinh diéu tiét nudc mat
rudng va do am dong rudng.

Trong mdi 6 rudng thi nghiém di duoc ngin cach bang bd bao tai cat
va tim plastic lép dat 03 thiét bi do muc nudc tu dong, vi tri dat & dau, gifra
va cudi rudng, dit sdu 25 cm; 6ng quan tric bang nhua D200 mm dai 50 cm,
xung quanh khoan 16 D10 mm, chon sau dudi mét rudng 30 cm, phia trong c6
thude quan tric muc nudc;

Dbi véi cac khu thi nghiém S;, Wy, C; mbi khu lap 02 cam bién do am,
02 cam bién vé dién phan chat hiru co trong dat (do chiéu sdu so voi mit
rudng 5 cm, 15 cm); ddi voi cac khu thi nghiém S,, W,, C, mdi khu lép 01
cam bién d6 4m, 01 cam bién vé dién phan chit hitu co trong dat (do chiéu
sau so v&i mat ruong 5 cm) dugc ndi vao ta dé ghi ty dong dat & bén canh 6
thi nghiém. Cac thiét bi ghi ty dong 10 phit/lan, hang thang ldy sb liéu dé
nghién cuu; 01 cdm bién do do Eh tuy dong dit tai mat rudng va do béng thiét

bi cam tay; cac dau cong cua kénh, bo tri cac thiét bi dé xac dinh lugng nudc

vao cac khu thi nghiém.
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Hinh 2.5. Thiét bi do ty dgng mue nwréc, quan triic mye nwéc trén rugng,
thiét bi do cam bién d§ am, cam bién dién phan chat hiru co trong dat, ta
ghi so liéu va thiet bi do Eh cam tay

2.1.3.6. Thiét bi do mua, khi twong

Hinh 2.6. Thiét bi do mwa va khi tweng tai khu thi nghiém
Thiét bi do tu dong khi tugng dugc Truong Pai hoc Kyoto - Nhat Ban
trang bi, thiét bi do tu dong cac chi $0: luong mua, nhi¢t do, do am, buc xa
anh sang, bdc thoat hoi nude, tbe do g16. Cac dir li¢u dugc ghi tu dong 10
phut ghi 1 1an va luu vao 6 ctng. Trung binh 01 thang sé& trat dir liéu vao may

tinh dé xu 1y.
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2.1.3.7. Thiét bi ldy mau KNK

a. Phan hop lay mau khi
Hop lay mau 1a kiéu hinh hop chit nhat, kich thudc LxBxH = 60x60x100

cm, dugc ché tao bang vat liéu mica day 5 mm. Mot mat ho 4 canh dat trén

chan dé c6 ranh hinh chit U (3x3x3 cm), dugc d6 nudc s& ngan khong cho

khong khi Iuu thong di vao va ra, tao nén 1 hop kin.

Hinh 2.7. Hop ldy miu khi tai ddng rugng
b. Phén chan dé

- Phan chan dé 1a kiéu hinh hop chit nhat, bang thép khong ri, day 5
mm, kich thuéc LxBxH = 60x60x30 cm.

- Trén miéng chan dé c6 tao rdnh hinh chit U (3x3x3 cm) bing thép
khong ri chira nudc dé dat hop lay khi. Trong qua trinh do, rinh ludn chta
nudc dé khi dat hop lay khi Ién, nudc s& ngan khong cho khong khi luu thong
di vao va ra, tao nén 1 hop Kin;

- Hai mat bén chan dé c6 dit dng PVC D21 luu théng nude (dat cach mat
dat khoang 7 + 15 cm) giita canh chan dé (binh thuong dé ma dén khi lay mau

chung dugc dong lai bang ndt cao su khi khéng bi ngap nudc).
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Hinh 2.8. Chan dé hgp lay miu khi N,O
c. Cac thiét bi lip dit kém theo bén trong hop Idy mau khi

Phia trong hdp lay mau khi:
- 1 nhiét ké: dung dé do nhiét do trong hop 1y mau khi & mdi 1an lay mau;
- 2 quat gi6: dé tron déu khong khi trong hop 1dy mau khi trong sudt qué trinh
ldy mau.
Phia ngoai hop lay mau khi gém:
- Ac quy ndi vai quat gio;
- Van diéu 4p dé diéu chinh can bang &p suat trong va ngoai hop lay mau khi;
- Van lay mau khi;
- Ong lay mau khi duoc gin véi van 3 chiéu va ndi vai xi lanh hat mau;
- Van 3 chiéu;
- Xi lanh 1dy mau loai 50 ml, dau gin kim tiém loai nho 2,5 pm:;
- Lo dung mau khi: lo dung miu chuyén dung kin, c6 nat day bang cao su, thé
tich 3 - 60 ml, lo duoc hat chan khéng (s dung mat 1an);

- bong hé dung dé xac dinh thoi gian khi 1ay mau khi.
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Hinh 2.9. Thiét bj lay miu khi nha kinh
d. Cac trang thiét bi, dung cu phuc vu cong tac 1y miu

- Nhiét ké: do nhiét d6 tai thoi diém lay mau khi;

- So dd cac vi tri lay mau;

- Nhan ghi ki hiéu mau;

- Hop dung mau dé van chuyén va bao quan mau tranh bi va dap;

- Dung cu ghi chép: bt cac loai (bt chi, but viét kinh khdng nhoe), tdi PE
cac loai, bang, s6 nhat ky;

- May dinh vi (GPS) cam tay;

- Thude dé do muc nudc;

- May chup anh, may quay phim;

- Céc dung cu bao ho: mii, 40 mua, ung cao su, gang tay, khau trang, kinh;

- Keo silicon dé xtr Iy nhanh céc tinh huéng bi he hop lay mau khi.

2.1.3.8. Cac cong thac thi nghiém
a. Cong thirc 1 - tudi kho kiét (AWDs)

AWDs =VH*f(t) (2-1)

Trong do :
VH : Myc nudce trong rudng (cm), tir -15 + 3 cm.

f(t) : Thoi gian sinh trudng cla cay trong (ngay).
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Giai doan

sinh trwdng
g Twoi kho kiét
Hinh 2.10. So' @ quy trinh twéi vu chiém xuan - 6 kho kiét (S)
Thing 7 B - T‘h:z‘ngzs s Tl?:in9: ?héng:IO
Giai doan :;:
sinh trwdng i 3 :
g Twdi kho kiét
Hinh 2.11. So' d6 quy trinh twéi vu mua - 6 kho kiét (S)
b. Cong thac 2- tudi kho via (AWDy)
AWDy, =VH*f(t) (2-2)

Trong do :
VH : Muc nuéc trong rudng (cm), tir -5 + 3 cm.
f(t) : Thoi gian sinh truéng cia cdy trong (ngay).

Theng 6

Tuiﬁ l Tuan 1‘3.
Thu
Giai doan hoach
sinh trudng (Ga)

Tudi kho viba

1143 249A Ny

Hinh 2.12. So' @6 quy trinh twdi vu chiém xuan - 6 khd vira (W)
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il doan
sinh ruong

bRty Hiehute dégihim :hod&t

1143 odA ny>»q

Hinh 2.13. So 6 quy trinh twéi vu mia - 6 kho vira (W)
c. Cong thirc 3 - Cong thie tudi truyén thdng (AWDc)

AWD, =VH*f(t) (2-3)

Trong do :
VH : Muc nudc trong rudng (cm), tir 0 + 10 cm.

f(t) : Thoi gian sinh trudng cia cay trong (ngay).

Thang 3 Thang Théng 5 Théng §
R
Tuan6 | Tuan7 | Tuan8 | Tuan9 | Tuanl0 | Twanll | Tvan12 | Tvan13 | Tuanl4 | Tuan 15 | Tuanl6 | Tuanl7 | Tuan18
l s [l i
ll doan | I Llia
N it 16 Thy
Giai doan thih dong hoach
sinh truomg b“/'ﬂglgﬁ % Sngy 3 (6
Tobibenphuorg i luwiltﬂwnnwm iaptiyeh i‘)“ muonuaesTem
ohép fuyén g H

Hinh 2.14. So' @0 quy trinh twdi vu chiém xuan - 6 truyén théng (W)
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Thang7 Théng 8 Théng 9 Thang 10
T AR e

in5 | Tuin6 | Tudn7 | Tuin8 | Twn | Twan 0 | Tuan 11 | Tudn12 | Tuin13 | Tudnld | Tudn15 | Tuin16 | Twan17

o 1111 e

dong (6

j=

Giai doan
sinh frudng

Hngy Sngay

y

Tui e phoong Tieoi theq ;lHuamph}Jt uLnthong(mwrnwm o

phép uyén g

Hinh 2.15. So' dd quy trinh twéi vu mua - 6 truyén thong (W)

Muc nuée trong rudng duoc gitt trong sudt qué trinh sinh truéng va
phat trién cta cdy lta tir 5 = 10 cm, khi lta chin thi thio can nudc dé thu
hoach.

M

¥ cong 1.2,3,5,6,7
Déng cone 4.8.9

Hinh 2.16. So' d6 lAy nwéc cho cac khu thi nghiém
Tong thoi gian sinh trudng ciia cay laa tir khi cdy dén khi thu hoach
phu thudc vao cac loai giéng lta va thoi tiét, nhin chung tong thoi gian sinh
trudng cay lha vy chiém xuan 112 ngay, vu mua 100 ngay.

d. Quan Iy nudc mat ruong

Nudc trong cac 6 ruong duoc quan sat hang ngay qua cac dng quan tric
muc nudc ngam trén 6 rudng, bang cac thiét bi do ty dong muc nuéc. Theo
quy trinh tudi; thoi ky rat nude, dbi véi khu kho kiét, muc nudc trong ong

khdng ché -15 cm thi tuéi; khu khd vira, muc nudc trong dng xudng tudi -5
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cm thi tudi. Két qua quan 1y nudc trong céc 6 rudng khu thi nghiém nhu sau:

(bservat ion pipe f rom FYG pipe Label for showing water
management standard
[ ] - Corwanl ioral o Wedie B-dry
Thoi gian twdi o T paon "\ —
. T == T ]
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Hinh 2.17. Ong quan tric mwe nwéc ngam trong cac 6 rugng thi nghiém
2.1.3.9. biéu kién thi nghiém

Cac cong thac thi nghiém chi khac nhau vé ché do tudi, cac yéu té khac
nhu giong lda, thoi vy, ky thuat canh tac, ché d6 bon phan va cham soc dugc
thuc hién nhu nhau, cho tirng vu trén toan b khu vuc thi nghiém.

+ Thoi gian theo d6i thi nghiém 6 vu trong 3 nam nghién cuu (2015 +
2017). Céc yéu t6 duoc theo ddi, do dac gom: Muc nudc ruong va kénh,
luong nude tudi, tiéu ; chat luong nudc, Eh, pH, nhiét do dat, EC, d6 am dat,
nang suit cdy tréng, cac chi sé vé sinh truang va phat trién cua cay lda, cac
yéu t vé khi tuong, thiy van,vv. ..

+ Gidng: Nam 2015, vu chiém xuan lia Bac thom, vu mua IGa Thién
wu 8. Nam 2016, vu chiém xuan lda TBR225, vu mua lGa thuian N25. Nam
2017, toan khu cdy lua Thién uu 8.

+ Thoi vu gieo trong va mat do cay duoc thuc hién theo chi dao chung
Cta co quan chuyén moén cua dia phuong, xem bang phu luc bang P.3.

+ Nén Phan bon:

Luong phéan bon cho khu vuc nghién ctu thuc hién theo quy trinh
huéng dan chung toan khu vyc:

Bon Iot: Phan NPK (16-16-8)*3: 140 kg/ha; phan lan P: 416 kg/ha.

Bén thic: (sau cdy 7 ngay): phan NPK (16-16-8)*3: 280 kg/ha; phan
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dam uré 110 kg/ha.

Bon giai doan dé nhanh: khoang 25 ngay sau ciy.

Bon giai doan don dong: KCL 3*5: 110 kg/ha; NPK (16-16-8)*3: 190
kg/ha.

+ Panh gia ning suat, cac chi tiéu sinh trudng cua cay l0a trong cac vu
theo cac chi s6 xem phu luc bang P2.4.
2.2. Phwong phap phén tich tinh chat dat, khi N,O va danh gia theo déi
sinh truéng, yéu to cau thanh ning suit va ning suat lia
2.2.1. Phwong phdp phan tich tinh chat dit
2.2.1.1. Phuong phap do Eh va pH

a. Eh duoc do tryc tiép bang dién cuc ORP/pH cam tay cua hang
Toledo, cim dién cuc ngap xubng do6 sau 5, 15, 30 cm so véi mat dat.

b. pH (H,0) duoc do bang may do pH Horiba Laqua.
2.2.1.2. Pat thi nghiém

a. Vi tri ldy miu dat thi nghiém

Pit thi nghiém duoc lay tai thon Phu Cuong, X& Pha Thinh, huyén Kim
Pong, tinh Hung Yén. Vi tri phau dién dat thé hién ¢ so do dudi day (hinh
2.18).

Lang Trung Hoa

A

ona

W 00€

Y 30m

ONO.L 39 ON

Vi tri
phau dién dat nghién ciu
Canh dong Puong Cam, thon Pha Cudng - x4 Phu Thinh
Hinh 2.18. Vi tri phiu dién dat nghién ciu
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b. Dac diém hinh théi phiu dién dat
Ngay quan sat: 19/10/2016.

- Phiu dién dat quan sat & vi tri néu trén.

- Hién trang sir dung dat: trong laa, da thu hoach.

- Lich str sir dung dat: dat trong l0a 2 vu, 1 vu mau. Vu mau thudng
trong dau tuong, ngd. Phau dién dat co dic diém hinh thai nhu sau:

* Po sau phau dién: 100 cm, sau d6 gip nudc ri.

* Pic diém cac tang dat:

+ 0 + 15 cm: mau nau, ¢ nhiéu ré laa, hoi chit, am, c6 nhiéu vét ri
mau vang cua Fe(OH)s. C6 hién tuong glay (mau cua hop chat sat Il -
Fe(OH),). Thanh phan co gidi dat thit nang dén sét, chuyén 16p khdng rd.

+ 15 + 55 cm: mau nau xam, co it r& lGa ¢ ving chuyén 16p, hoi chit,
c6 hién tuong glay, ¢ nhiéu vét den (hién tuong két taa cia MnO,), biéu hién
cua dat c6 phan ung chua yéu dén trung tinh, thanh phan co gidi: dat sét trung

binh, 4m uét.

Hinh 2.19. Miit cit phau dién dat tai khu thi nghiém
+ 55 + 100 cm: mau xam xanh, dat bi glay nang (mau xam xanh la cha
yéu), van c6 Vvét ri vang cia Fe(OH),, nhung it, khong c6 ré cdy, thanh phan
co gidi dat sét trung binh, dat wot 6 vang vang, co it vét den cia MnOs.
Danh gia vé d6 phi nhiéu cua dat: dat c6 do phi nhiéu trung binh.
Tén dat xac dinh ngoai dong: dat phl sa thudc hé théng séng Hong

khéng dugc bdi hang nam.
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Pat 1am thi nghiém mé hinh va dé phan tich nhiing tinh chat co ban
dugc lay ¢ d6 sau 0 + 30 cm, tai diém dao phau dién va 4 diém khac & khu
vuc nghién ciru sau d6 tron déu.
2.2.1.3. Thi nghiém xac dinh Eh dat viing nghién ciu trong phong thi nghiém

a. Thi nghiém mo hinh

Thi nghiém mé hinh duogc tién hanh trong chau nhya c6 dung tich 10
lit. M3i chau chira 6 kg dét va duoc ngap nudc theo cac cong thic khac nhau.

b. Cac cong thac thi nghiém

Thi nghiém mé hinh gém 2 céng thtc.
Cong thac 1: cac chau thi nghiém duoc ngap nudc 3 cm. Ky hi¢u CT1.
Cong thirc 2: cac chau thi nghiém dugc ngap nuéc 4 = 5 cm, dén khi Eh on
dinh, rat nudc chd dat nat né chan chim, sau d6 ngap nudc 4 = 5 cm tro lai.
Ky hiéu CT2.

Cac cong thirc thi nghiém dugce lap lai 3 1an.
2.2.1.4. Cac chi tiéu theo doi va thoi gian thi nghiém mé hinh trong phong

Tat ca cac chau thi nghiém dugc do Eh va pH sau 1, 2, 3 ngay ngap
nudc sau d6 do 1 tuan 1 1an. Tong thoi gian thi nghiém 46 ngay (ngay bat dau
ngap nudc 7/12/2016, ngay bat dau do 8/12/2016 va két thuc giai doan ngap
nudc dau tién 21/01/2017).

Thi nghiém trong phong duoc tién hanh tai Phong thi nghiém khoa Ky
thuat tai nguyén nudc - Truong Pai hoc Thay Loi - Ha Noi.
2.2.2. Phwong phdp do dac, |dy mdu va phan tich N,O
2.2.2.1. Phuong phép kiém soat va do dac KNK

Phuong phap do dac lay mau va phan tich thuc hién theo s tay hudng
dan do phat thai KNK trong canh tac IGa cia Mai Vin Trinh (nim 2016) [22].

a. Vi tri, sd 1an va thoi gian l1ay mau

- Biém dit chan dé cua thiét bi ldy mau can phan anh duoc tinh dai dién

cho hé théng canh tac lta va duoc dat cach bo ruong it nhat 2 m;
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- Chan dé duoc dat sau dudi mat dat tir 7 = 10 cm;

- Chan dé dat trude khi ldy mau lan dau tién 1 ngay, sau d6 dit cd dinh
trén ruong I0a trong sudt qua trinh lay mau (ca vu 10a);

- Pat cau tre ndi tir bo rudng dén vi tri 1dy miu sao cho vi tri cau tre
cach vj tri dat chan dé khoang 20 cm dé thuan lgi cho qué trinh thao tac lay
mau va tranh 1am xé&o tron tang dat dudi chan dé, dan t6i anh huong dén két
qua phét thai CH4 va N,O;

Pong hop ldy mau Mau khi Mau khi
Mau khi
0 phiit 10 phut 20 phat

Hinh 2.20. So d6 lay mau KNK

- Thoi gian bat dau 1ay mau 10 gio sang.

- Trong mdi lan lay mau, cho mdi mét cdng thirc thi nghiém, 3 mau lién
tuc s& duoc ldy tai cac thoi diém t,, t, (10 pht), t, (20 phat), thoi gian lay
mau cach nhau 10 phat; thoi gian thu mau mdi lan < 1 phdt.

b. LAy miu khi N,O

KNK duoc 1ay mau 1 tuan 1 lan dong thoi tai 6 6 quan tric thi diém

(mdi 6 1y 3 méu). Cac miu khi dugc phén tich tai phong thi nghiém cua

Hinh 2.21. So @0 cac bwéc thuc hién qua trinh lay mau KNK

Truong Pai hoc Kyoto - Nhat Ban.
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Budc 1:

Khoa voi thong nude, do ddy nude vao ranh nudc phia trén cua chan
dé;

Hop 1y mau khi duoc dat san ngay gan vi tri ldy mau clng vai cac phu
kién kém theo bao gdm (ac quy, van 3 chiéu, xi lanh, lo dung mau, but viét, sé ghi
chép, dong hd).

Buwéc 2:

Dung dtng hop lay mau khi trén bd gan véi tri ldy mau khi;

Lip dc quy dé quat chay dao khi trong thung;

Dit hop 1y mau khi vao ranh cua chan dé, chd y tranh bi kénh 1am cho
khong khi lot vao hop trong thai gian 1y mau;

Bat quat chay dé dao khi ngay sau khi dat hop ldy mau khi 1én chan dé;

Hinh 2.22. Cau tric van 3 chiéu
Khoa van diéu ap va van cia day lay mau khi;

Lip xi lanh Idy mau vao van 3 chiéu;

Lip kim vao van 3 chiéu.

Bwéc 3: Tién hanh lay mau khi

L4y mau t, (ngay sau khi dat hop lay mau khi 1én chan dé va khoa van
diéu 4p): Mé van ba chiéu theo chiéu kim dong hd va hut khi day xi lanh, sau
d6 khoa van ba chiéu theo chiéu ngugc kim dong ho va day hét khi ra ngoai.
Tiép tuc md van ba chiéu tién hanh rat va day xi lanh 5 lan, dén lan tha 6, lay

50 ml khi réi khda van ba chiéu nguoc chiéu kim déng hd. Sau d6 bom khi
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vao lo dung mau dén khi cing tay, gitr nguyén trang thai cing tay rat lo dung
mau ra khoi kim ddng thoi day hét khi con du ra ngoai;

L4y mau ty, t, tai cac thoi diém 10, 20 phut: Céch iy miu twong ty nhu
MAu t,;

Sau mdi lan 1dy mau can ghi chép cac thdng sé theo ddi vao phiéu theo
doi;

Mai lo dung mau can c6 ky hiéu nhan biét riéng:

Két thdic mdi diém lay mau khi can thao nap bit cao su khoi chan dé.

Buwérc 4:

Sau khi thu mau, bao quan mau trong thung dung mau chuyén dung;

Mau dé noi thoang mat va van chuyén mau vé phong bao quan.
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Hinh 2.23. Hép dung va bio quan mau khi
2.2.2.2. Phuong phap phan tich trong phong thi nghi¢m

Cac mau khi 1ay vé duoc phan tich bang may GC - 14BP c6 trang bi
FID va cot cacboxen - 1000. May GC - 14BP dugc kiém dinh trudc va sau
mdi lan phan tich, st dung khi methane c¢6 néng do 9,37 ppmV lam chuan.
Két qua phan tich dugc xir Iy va in qua may ghi Chromatopac CR-6A.

Hé théng may phan tich methane bao gom:

+ May sic ky khi (GC-14BP) véi Ditector ion hoa ngon lira sir dung
trong phan tich mau khi da thu thap. C6 cung cap khi mang Ia nito théng qua
mot may sinh khi NITROX do tinh khiét 99,999% va téc do dong dat 550
cc/phut,
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+ Sir dung khi Hydro DHG 125 ¢6 d6 tinh khiét 99,999%, téc do dong
125 cc/phat. Nudce ion hda cung cap cho may sinh khi ¢ chat luong ti thiéu
1a 0,5 méga Om/cm.

+ Loai ¢t nhdi s dung trong hé thong sac ky khi 1a cot mao quan
phim mong Cacboxen - 1000 c6 duong kinh 0,3125 cm.

+ Khi chuan su dung so sanh cac mau la CH,, CO,, N,O dung trong
binh sét véi ham luong 9,37 ppmV khong khi.

+ Hé thong phan tich két qua dugc xur ly va in qua may Chromatopac
CR-6A.
2.2.2.3. Phuong phap tinh toan Iugng N,O phat thai trén ruong lua

Cuong do thai trén rudng lta dugce tinh toan theo Iuwgng tang tam thoi

cua chi s6 hdn hop CH,, CO,, N,O trong budng kin theo cong thirc sau:

_de, 273 1V
S dt 22.4273+T A

(2-4)

Trong do:

f : Cuong d6 phat thai KNK (mg/m?/h),

c: Nong do khi (ppm),

t: Thoi gian (h),

M : Khéi lugng phan tir (g mol-1) (N,O = 44),

T : Nhiét d6 khdng khi trong budng (°C),

V: Khéi luong cua khong khi trong budng (m®),

A: Dién tich mat cit ngang cua budng (m?).
(Mdu khi dwoc phan tich tai phong thi nghiém - Truong Pai hoc Kyoto Nhdt
Ban. Mdu nuée dwoc phan tich tai phong thi nghiém cua Vién Nude, Tudi
tiéu va Moi truong).
2.3. Phwong phap xir 1y so liéu thi nghiém

Véi sé lugng mau 16n (n>30), phuong phap kiém dinh Hy @ iy = wo

bang tiéu chuan z-Test.
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Kich thuéc miu n; va n, déu phai 1én hon 30. Theo luat sé 16n, mau
I6n c6 phan phdi xac suat caa trung binh mau X xap xi luat chuan voi ky

vong:
2

M X =p va phuong sai DX = S (2-5)
n

, - . 2 2
Gia thiét Ho= - W, (Xl—Xz)~N(,ul—,uz,i—l+—2) (2-6)

1 2
Pugc kiém dinh bang tiéu chuan Z cia phan phdi tiéu chuan véi mic y nghia
7 | X1—X2 |

S5 oF
O, 9%
n, n,

o nhu sau: (2-7)

Néu phuong sai cua 2 tong thé khong biét trude va kich thudc mau du
I6n thi viéc kiém dinh gia thiét sy bang nhau cta dai lugng trung binh cua hai
téng thé (dua vao uodc lugng diém 1a trung binh mau) dugc thyc hién theo

cong thure sau:

5 _|X1—X2| 2.8
Stat — > > (')
Sy, S
nn n2

Két qua kiém dinh:

Néu |Z4,| > Z Critical two-tail, thi giita X: V& X, c6 sai khac rd rét.
Ciing c6 nghia 1 2 s6 trung binh p; VA p, cta hai tong thé 1a khac nhau. Hai
két qua nghién ctru khong thé xem 1a nhu nhau.

Truong hop |Z, | < Z Critical two-tail, ta xem nhu hai két qua nghién
ctru nao d6 1a chua khac nhau mot cach ¢ ¥ nghia vé mit thong ké. Trong
truong hop ndy co thé ting kich thudc mau 1én dé kiém tra lai hodc kiém tra

thém mot vai ti€u chuan khéac dé cé két luan da do tin cay hon.
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2.4. Két luan chwong 2

Pia diém nghién cau duoc lya chon tai xd Phi Thinh, huyén Kim
Pong, tinh Hung Yén. Pay 13 khu vuc dién hinh cho viing PBSH, ¢6 hé théng
tudi tiéu cho l0a thuan loi, c6 thé chi dong tudi tiéu trén quy mé cap xa. Can
bo va nhan dan c6 trinh d6 va nhan thirc tét vé nhing tién bo trong khoa hoc
va ki thuat ndng nghiép. Dt trong lda ¢ day dién hinh cho dat phu sa séng
Hong khong dugc bdi hang nam. Dét c6 lugng Fe dé hoa tan nhiéu, dic biét Ia
F#* (gay nén hién tuong mau xam xanh Fe(OH),, nhiéu Mn nhung dé két tua
(xuat hién vét den cia MnO,). Pt c6 tinh khir manh, pH & mac chua yéu dén
trung tinh (do hién twong két tua cua dioxit mangan).

Cac thiét bi thi nghiém hién truong dugc bd tri theo dbi trong 6 vu da
x4c dinh dugc kha chinh xac cac yéu té vé muc nudc ruong lda, mue nudc
kénh tudi tidu, muc nudc tram bom; chi sé Eh, pH, Ec; céc yéu td khi tuong
(lwong mua, nhiét do, 46 am khong khi, cudng d6 anh sang, wv...), dugc bd
tri trén dién tich 50,2 ha. Ngoai ra cac cong trinh ha tang nhu céng iy nudc,
cong diéu tiét trén kénh, kénh tudi tiéu ndi dong dugce dau tu kha hoan chinh
gitp cho céng tac quan Iy van hanh hé thdng thay loi theo cac cong thic tudi
thuan loi.

Cac s6 lieu mau khi N,O duoc thi nghiém tai Phong thi nghiém cua
Truong Pai hoc Kyoto - Nhat Ban c6 d6 tin cay cao. Sb liéu thu thap duoc xur

ly bang kiém dinh théng ké theo tiéu chuan Z.test.
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CHUONG 3: KET QUA NGHIEN CUU ANH HUONG CUA QUAN LY
NUOC MAT RUQONG PEN PHAT THAI KHIi N,0

3.1. Pic diém co ban, dong thai Eh ciia dat viing nghién ciru
3.1.1. Pic diém co ban ciia dit

Pat nghién ciu 1a dat phu sa séng Hong khong dugc bdi hang nim,
trong l0a 2 vu va 01 vu mau mua déng (thuong trong dau twong) tai x4 Phl
Thinh - huyén Kim Dong - tinh Hung Yén c6 nhitng dic diém co ban cua
ving dat phi sa séng Hong. Céng tac khao sat dia chat dugc tién hanh vao
mua kho, ddo 3 hd phiu dién dat tai khu mé hinh: khu thi nghiém duy kién bd
tri 6 kho kiét; khu bd tri 6 kho vira va khu bé tri 6 truyén thong. Kich thuéc
hé phau dién: 2m x 1,5m sau 0,8 + 1m, két qua:
+ Lép 1: tang dét canh tac, chiéu sau (0 + 0,25 m), dat mau nau xam, 1an rd
cdy, toi xop, loai dat sét pha thit.
+ Lop 2: (0,25 + 0,8) m dat sét pha, mau nau xam, két cau chat dén chat vira.
+ Lop dat 3: (0,8 = 1,5) m dét sét pha mau nau d6, két cau chat.
3.1.1.1. Tinh chat ly hoc cua dat

Bang 3.1: Tinh chit vat Iy ciia dat nghién ciru

, Thanh phan cap hat (%)
Dung Y | pgxép, _ <02+ | <002+
trgn% trgngs, (%) 20+0,2 0.02 0.002 <0,002
(g/cm?®) | (g/lcm”) (mm) (mm) (mm) (mm)
1,10 2,50 56,0 6,60 45,75 27,75 19,90

Két qua bang 3.1 cho thdy dat ving nghién ctu c6 thanh phan co gidi

thit trung binh, hoi chat.
3.1.1.2. Tinh chat hoa hoc
* Phan tng cua dat:

Pat ¢6 pH (H,0) & mic 6,9. Theo TCVN 8886:2011 chat lugng dat —
xac dinh do chua trao ddi trong phan chiét bari clorua va thang danh gia cta
Pagel H (1981) [68] thi: pH (H,0) ¢ muc 6,2 + 6,9 duoc danh gia 1a chua yéu.
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T 6,9 + 7,6 duoc danh gid 1a trung tinh. V&i do pH caa dat néu trén, co thé
danh gia dat ¢ phan (ng chua yéu dén trung tinh. Pay 13 hién tuong phd bién
cua dat phu sa sdng Hong. Bai vi, theo Fritland V.M (1973) [42] sbng sudi
phia bac Viét Nam c6 d6 xam thuc sau dén da gbc twoi nén nudc séng Hong

c6 phan tng trung tinh va dat phi sa sébng Hong ciing thuong c6 phan Gng

trung tinh.

Bang 3.2: Tinh ho4 hoc ciia dat nghién ctru

Fe
Hém 1qqng ocC 2,06 (mg/100q) 0,27
téng sb N 0,20 H KCL 6
(%) P,O, 01 |F H,0 6,9
K,0 1,32 Ca"* 15,27

Dé tiéu P,Os 8,6 Cation trao | Mg" 5,18
(mg/100g) K,0 3,70 | dbi K* 0,15
Do chua Trao doi 0,18 (mgdl/100g) Na* 3,70
(mgdl/100g) | Tiém tang 5,31 Tong 24,3
Trao doi Al 0,12 CEC £
(medl/100g) | H 006 | (mgdlio0g) | Pat 24,48

* C4c cation trao doi va dung tich trao ddi cation (CEC).

Céc Cation trao d6i & mirc trung binh dén cao, dic biét 1a Ca™ va Mg®*
trao doi cao két qua la dung tich hap thu cation cua dét ciing & mac trung binh
dén cao (ciing theo thang danh gia ctia Pagel H. 1981 [68]). Ham luong chét
hitu co cta dat (OC) & mic trung binh (0,26%).
3.1.1.3. Ham lugng c4c chat dinh dudng

- Ham luong nito tong s6 & muc cao (2,20%). Thong thudng dat trong
lGa 2 vy thudng c6 ham luong nito tong s6 khong cao. Nhung ¢ dy trén co
s dat c6 ham luong chat hitu co trung binh, lai duoc trong dau tuong trong
vu déng nén lam ting nguon thu nito cho dat, két qua nito tong s6 & mic cao.
Bdi vi cdy dau tuong, ciing nhu cac cay dau, lac khac co kha ning cd dinh
nito phan tir (N,) tir khdng khi khi cong sinh véi vi khuan RhiZobium tao nét

san ¢ ré thanh nguén bo sung nito cho dat.
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- Photpho téng sé & mirc trung binh 0,1%.

- Kali tong s6 & mirc trung binh 1,32%.

-Kali dé tiéu & mirc thap.

- Photpho dé tiéu & muc twong ddi cao.

P4t c6 phan ung chua yéu dén trung tinh, dung tich hip phu cation,
ham luong chat hitu co va nito téng s6 twong ddi cao, giau Ca, Mg trao doi
va luong P dé tiéu cao.

3.1.2. Két qud phan tich Eh, pH ciia dét trong phong thi nghigm
3.1.2.1. Pong thai Eh cua dat

a. Dong thai Eh cua dit khd ngap nudc

0
-50

Eh (mv)

-100
-150
-200
-250

-300
8/12 9/12 10/12 15/12 22/12 29/12 6/1 13/01 20/01

CT1 -113 -125.67 -144.33 -176.67 -198.33 -255.67 -256.33 -262.67 -265.67
CT2  -130.67 -135.67 -184 -222.23 -256.66 -262.33 -271.67 -272.67 -276.67

Hinh 3.1. Pong thai Eh caa dit kho ngap nwéc

Hinh 3.1 dong thai Eh cua dat khé ngap nudc duoc phan tich trong
phong thi nghiém, thoi diém tir 8/12/2016 - 21/01/2017. Két qua cho thay su
khac nhau vé muc nudc ngap: CT1 ngap 3 cm; CT2 ngap 4 = 5 cm ¢6 anh
huong dén Eh cua dat. CT2 c6 muc nuéc ngap sau hon CT1 nén Eh thap hon,
nhung su khéc biét khéng Ion. Nhin chung Eh ca 2 cdng thie déu thap dao
dong trong khoang tir -113 + - 276,7 mV.
b. DBong théi Eh & giai doan rat nudce phoi dat

Hinh 3.2 dong thai Eh & giai doan rat nuéc phoi dat dugc phan tich
trong phong thi nghiém, thoi diém tir 25/01 + 26/02/2017. Két qua cho thay
khi rat nuéc phoi dat dén trang thai mat dat nat né dang chan chim, Eh ting
lién tuc tir -228 mV (ngay 25/01/2017) dén + 26mV (ngay 26/02/2017), muc
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d6 ting manh. Nguyén nhan cua hién tuong nay 1a do khi dat dugc rat nudc,
dat dugc tiép xdc véi moi truong khi, qué trinh trao ddi khi caa dat dién ra,
oxy tir khéng khi x&m nhap vao dit lam ting ndng do chit oxy hoa va Eh
tang.

50
0
-50
-100
-150
-200
-250

Eh (mv)

25/01 5/2 14/02 20/02 26/02
Eh (mV) -228 -160 -129 -86 26

Hinh 3.2. Pong thai Eh ciia dit sau khi rit nwéc phoi dat
c. Bong théi Eh cua dat ngap nudc tré lai

Sau giai doan rat nudc phoi dat dén trang thai bé mat dat nat né dang
chan chim, dat duoc ngap nudc tro lai (19/3/2017 va ngay bat dau do
20/3/2017). Két qua cho thay Eh cua dat giam va giam nhanh trong nhing
ngay dau ngap nudc, tir -113 mV xudng -219 mV; Eh cua dat giam va dat gia
tri 6n dinh (-195 + -219 mV) & tuan tha 5 va 6 ngap nudc (ngay 24/3 va
01/4/2017).

0
-50

-100

Eh (mV)

-150
-200

-250
20/3 21/3 22/3 23/3 24/3 1/4

Eh(my) 113 133 148 186 195 218
Hinh 3.3. Pong thai Eh ciia dat ngap nuéc tré lai

3.1.2.2. Bong thai cua pH

a. Pong thai cua pH khi dat khd ngap nudc

Hinh 3.4 d6ng thai pH ¢ giai doan dat khd ngap nudc duoc do dac
trong phong thi nghiém, thoi diém tir 8/12/2016 + 21/01/2017. Két qua cho
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thiy pH cua dit dao dong trong khoang 6,7 (ngay bét dau do 08/12/2016) va
5,7 (ngay 21/1/2017) va c6 xu hudng giam nhe trong qua trinh ngap nudc va
dao dong trong khoang tir (0+15%).

6.8
6.6
6.4
6.2

6
5.8
5.6
5.4
5.2

I
o

8/12/2016 = 9/12/2016 | 10/12/2016 | 15/12/2016 22/12/2016 29/12/2016 6/01/2017 13/01/2017 21/01/2017
CT1 6.7 6.7 6.6 6.3 6.2 59 5.7 5.7 5.7
CT2 6.7 6.7 6.6 6.2 6.1 5.8 5.6 5.6 5.6

Hinh 3.4. Pong thai cia pH khi dat khd ngap nwéc
3.1.2.3. Nhan xét chung

Eh cua dat nghién ciu chuyén tir trang thai kho sang ngap nuéc & pham
vi khir manh dén rat manh tir -113 mV xuéng -276,6 mV. Khi rat nude phoi
dat, Eh ting nhanh 1én +26 mV. Sau khi ngap nudéc tro lai Eh caa dat lai giam
xuéng -219 mV. Gia tri Eh cua dat & trang thai khd hay ngap nuéc déu &
pham vi cta qué trinh phan ni to rat ho xay ra dé hinh thanh NO,". Khi ngap
nudc, Eh giam manh s& thuan loi @& NO,™ tiép tuc bi khir thanh N,O hay N,
bay vao khong khi. Hién twong dat co tinh khir manh dén rat manh khi ngap
nuéc ciing duoc phan anh qua dic diém hinh thai phau dién dat, dat bi glay.
Khi trong l0a ¢ loai dat ndy va c6 bon phan nito thi kha nang hinh thanh va
phat thai khi N,O, N, s& lon.

Pat ¢6 phan ung chua yéu dén trung tinh pH cua dat it thay doi & trang
thai khd hay ngap nuéc. Phan ng cta dat nhu trén thuan loi cho sy chuyén
hoa cua nhiéu nguyén té dinh dudng tir dang kho tiéu sang dé tiéu, dac biét 1a
phdt phat. Ciing & pham vi pH nady, nhiéu vi sinh vat dat, trong d6 c6 vi sinh

vat tham gia vao qué trinh phan ni to rat hoa phat trién thuan loi.
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3.2. Lwgng mwa va nhiét d¢ khu thi nghiém

mm/ngay ()
o | T ‘T 1
20 =0
30
40

20
S50
s0
70 10
- 3 — T W | - = -

80 1
o0 o

1/3  15/3  29/3 12/4  26/4 10/5 24/5  07/6

Hinh 3.5. Biéu d6 lwong muwra va nhiét do vu chiém xuan 2015

mm/ngay =

A e s BN s B s = = B el E 40

10

20 =0

30

40
20
50

S0

70 10

< A D D e

20
Q0

26/6 08/7 20/7 01/8 13/8 25/8 06/9 18/9

Hinh 3.6. Biéu d6 lwong muwa va nhiét @6 vu mia 2015

Hinh 3.5 va hinh 3.6 cho thay lugng mua hang ngay va nhiét do khong
khi trung binh hang ngay & ca hai vu nam 2015. Tong lwong mua vu chiém
xuan 1a 244,6 mm va vu mia la 634,8 mm. Méi vu duoc chia thanh ba giai
doan, thoi doan ciy bén ré dén dé nhanh (vu chiém xuan: tir 6/02 + 19/3/2015,
vu mla: tir 26/6 + 25/7/2015), giai doan sau dé nhanh dén dén dong (vu
chiém xuan: tur 20/3 + 23/4/2015, vu mua: tir ngay 26/7 + 21/8/2015), va giai
doan sau dén dong dén thu hoach (vu chiém xuan: tir 24/4 + 04/6/2015, vu
mua: tir 22/8 + 22/9/2015). Tong luong mua trong ba giai doan lan luot 13 68;
5,4 va 171,2 mm vao vu chiém xuan va 44,2; 85,6 va 505 mm vao vu mua.
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Tuong Gng véi khong khi, nhiét 6 1a 25°C vao vu chiém xuan va 29,3°C
trong vu mua.

Hinh 3.7 va 3.8 thé hién luong mua hang ngay va nhiét do khong khi
trung binh hang ngay ¢ ca hai vu nam 2016. Nam 2016, luong mua toan vu
chiém xuén (19/02 + 15/6/2016) la 586,2 mm; vu mua (20/6 + 25/9/2016) la
1192,8 mm. C6 thé thay luong mua vu mua nim 2016 Ién hon nim 2015, do
trong dot bdo d6 bd vao ving PBSH dién ra trong nim 2016 s6 1 ngay
28/7/2016 va sé 2 ngay 19/8/2016 gay mua trén dién rong, ngap lut nhiéu noi.

— mminEdy - - Nhigt do
2 -~ '| | 1 oL
L] ] I - 35
40 7= | =30
50 -t e -
o [ A A i [
20
100 P U B | . _
120 . AR b 1s
140 Y o
160 5
180 a
Hinh 3.7. Biéu do lwgng mwa va nhiét do vu chiém xuan 2016
0 I g™ .I'l | L] L L NIL "I'-'l'l I-Il I II 40
50
100 33
150 [— —_— - —— -
F 30
200 H—F——~=JF —— 4+t ——t—
250 a3
300
350 20
16/6  23/6 IWE 0T 147 217 287 048 118 18/8 2s5/3  0OLe 08B 159

Hinh 3.8. Biéu d0 lweng muwa va nhiét d6 vu moa 2016
Nam 2017, Iwong mua toan vu chiém xuan (26/02 + 11/6/2017) la
397,0 mm; vu mua (01/6 + 21/9/2017) la 1012,2 mm. Vu chiém xuan co 48
ngdy mua, ngay mua lén nhat (28/4/2017) 1a 103 mm. Vu mua c6 73 ngay
mua, trung binh 1,5 ngay/trdn mua, ngay 17/7/2017 c6 lugng mua 114 mm
I6n nhat. Tong luong mua trong nam 2017, lugng mwa vu mla nhiéu hon
nam 2015 va it hon 2016.
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Hinh 3.9. Biéu dd lwong mwa va nhiét d§ vu chiém xuan 2017
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Hinh 3.10. Biéu d6 giira lwgng mwa va nhiét d§ vu mua 2017
3.3. Lwong nwéc twéi va chit lwong nwéc & cac cong thire thi nghiém
dong rudng
3.3.1 Luong nudc twoi nam 2015
3.3.1.1 Vu chiém xuén 2015
Téng hop luong nudce tudi vu chiém xuan 2015 (phu luc bang P3.1) &
toan khu thi nghiém cho thay giai doan lam dat trudc khi cay da phai do ai
(dot 1) trong 2 ngay 20 + 21/01/2015 véi téng lwong nudc 1a 28.482 m?
(trung binh 567 m%ha) va bom nudc 1am ai dat 1an 2 tir 28/01 + 02/02/2015
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1a 67.081 m® (trung binh 1336.2 m*/ha), tong luong dd ai chiém t&i 54%
tong lwong nudc bom tudi ca vu.
Trong thoi doan thang 4 vi c6 it mua nén phai bom tudi dudng lan 1
(dot bom tudi 3 ngay) va cac ngay tir 13 + 15/4/2015 véi téng luong nudce
tudi hiéu qua 12 25.975 m® va tuéi don dong va cubi thang 4 (dot bom tudi
dot 4) voi tong lugng nude tudi 1a 55.100 m®. Téng lugng nudc bom tudi
(tinh dén mit ruong) 1a 176.639 m®. Luogng nude do ai cho ting canh dong va
cac khu thi nghiém trung binh 13 bang 1.903 m*ha. Trong d6, khu kho kiét va
kho vira nhu nhau va bang 1794 m*/ha. Luong nuéc tudi dudng dot 3 gom 14
ngay tir 16/4 + 29/4/2015 b sung véi nudce tudi dao dong tir 318 m*/ha dén
600 m*/ha; dot 4 gom 5 ngay tir ngay 25/4 + 29/4/2015; luong nudc tudi tir
384 m*/ha + 1426 m*/ha; tong luong nudc tudi dot 4 12 55.100 m®,

m3/ha so00
4000

3000

2000

1000

0

DO ai Lan 3 Lan 4 B

Khu kho kiét (S) Khu khé vira (W) Khu truyén théng (C)

Hinh 3.11. Lwgng nwéc twéi vu chiém xuan 2015

Nhin chung, trong vu chiém xuan nam 2015, nguén nudc song Tan
Giang can kiét, nén khong c6 nudc dé bom, va van hanh nuéc theo ding quy
trinh dé xuat. Vi vay luong nudc tudi cho khu dbi chimg ciing it so vai trung
binh nhiéu nam.
3.3.1.2. Vu mua 2015

Tong hop luong nudce tudi vu mia nam 2015 (phu luc bang P3.2) ¢6 4
dot bom, Véi tong lwong nudc bom 1a 186.712 m®; may bom cong suat 1000
m>/h ¢6 s6 gio bom tuéi 12 102 h; may bom cong suit 1400 m*/h c6 sé gio
bom tudi 14 76 h, hiéu suat may bom tinh trung binh 1a 75% so v&i céng suat
thiét ke.
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Hinh 3.12. Lwgng nwéc twéi vu mua 2015
Khi lam dit c6 mua nén luong bom lam dat vu khoang 46.295 m®,

trung binh 922 m%ha, so véi vu chiém xuan luong nude 1am dat vu mia chi
bang %. Vu mua c¢6 3 dot tudi dudng; lugng nude dot 2 ¢6 mic tudi tir 665 +
1.107 m*ha. Két qua thi nghiém cho thiy téng lugng nudc tudi khu truyén
théng 1a 4.178 m*/ha; khu kho vira 1a 3.047 m*/ha va khu kho kiét la 2.713
m*/ha; khu kho kiét va kho vira c6 muc tudi lan luot bang 65% va 73% so véi
muc nude tudi khu truyén théng.
3.3.2 Luwong nudc twoi nam 2016
3.3.2.1. Vu chiém xuan 2016

Tong hop luong nude tudi vu chiém xuan 2016 (phu luc bang P3.3)
theo timg giai doan cho thay: giai doan lam dat truéc khi cdy da phai do ai
(dot 1) trong 3 ngay 25 + 27/01/2016 véi tong luong nudc 1a 38.666 m®, tong
luong d6 ai chiém toi 25% tong lugng nude bom tudi ca vu.

4000
3000
2000
1000

, HN S — ]|
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Hinh 3.13. Lwgng nwéc twdi vu chiém xuan 2016
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Luong nude db ai cho toan bo canh dong va cac khu thi nghiém trung
binh bing 770 m*ha. Lugng nudc tudi dudng dot 1 (ngay 23/3/2016) bo sung
v6i mirc tudi dao dong tir 248 m*/ha dén 860 m*/ha; dot 2 tudi 5 ngay tir ngay
15/4 + 19/4/2016; lugng nudc tudi tir 258 m*/ha dén 979 m*/ha; téng luong
nuée tudi dot 2 1a 38.252 m®, toan khu thi nghiém 1a 154.390 m®; lugng nuéc
cho khu truyén théng 3.559 m®/ha; khu kho vira 2.260 m*/ha va khu kho kiét
2.098 m*/ha. Nhin chung, vu chiém xuan 2016, lugng mua kha nhiéu, roi vao
cac dot can tudi vi vay luong nude tudi cho lda thap so véi cac vu chiém

xuan va mua 2015.

3.3.2.2. Vu mua 2016

Tong hop luong nude tudi vy vy mua nam 2016 (phu luc bang P3.4),
theo timg giai doan cho thiy: giai doan 1am dat bom 4 ngay lién tuc, tong
lwong nudce db ai 88.904 m®, trung binh 1771 m*ha. Trong vu mua 2016 ¢c6 3
dot tuéi dudng, dot 1: tudi 5 ngay tir 22/6 + 26/6/2016, tong lugng nudc tudi
la 77.961 m®; luong nudc cho khu khd kiét 670 m*/ha, khd vira 906 m*/ha va
truyén théng 1.979 m*/ha. Dot 2: tudi tir ngay 14/7 + 20/7/2016, tong luong
nuée tudi 1a 14.104 m*; trong d6 luong nude tudi trung binh cho céc 6 thi
nhiém kho kiét, kho vira va truyén thdng lan luot 1a 160 m*/ha; 247 m*/ha va
324 m*/ha. Dot 3: tudi tir ngay 12/8 + 13/8/2016, téng lwong nude tudi cho
toan khu 12.159 m® trong d6 luong nudc tudi trung binh cho céc 6 thi
nghiém kho kiét 298 m*/ha, kho vira 444 m*/ha va truyén théng 176 m*/ha.

Tong lwong nudc tudi vu miia ndm 2016 cho toan khu 1 193.128 m®;
trong d6 luong nudc tudi khu truyén thég 4.239 m/ha; khu khd vira 3.368
m*/ha va khu khd kiét 2.899 m*/ha.
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Hinh 3.14. Lwgng nwéc twéi vu mua 2016

3.3.3 Lwong nwdc twoi nam 2017
3.3.3.1. Vu chiém xuan nam 2017

Téng hop luong nudc tudi vu chiém xuan nam 2017 (phu luc bang
P3.5) cho thay, giai doan d6 ai bom 5 ngay lién tuc tir ngay 10 + 14/01/2017;
téng lugng nudc dd ai 1a 69.440 m®, trung binh 1383 m*/ha. Trong vu chiém
Xuan 2017 c6 mot dot tudi dudng tir ngdy 14/4 + 17/4/2017, tong luong nudc
twdi 53.594 m>; luong nudce tudi trung binh cho cac 0 kho kiét 1a 477 m*/ha,
kho vira 917 m%ha va truyén théng 1.275 m*/ha. Téng luong nudc tudi cho
toan khu 123.034 m®, trong d6 luong nuée tudi khu dbi ching 1a 2.795 m*/ha;
khu kho vira 1a 2.045 m*/ha va khu kiét 1a 1.605 m*/ha.
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Hinh 3.15. Lwgng nwéc twdi vu chiém xuan 2017
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3.3.3.2. Vu mua 2017

Tong hop lugng nude tudi vu mia nam 2017 (phu luc bang P3.6) cho
thdy may bom hoat dong mdi giai doan 1a dat tir ngay 11/6 + 19/6/2017 voi
téng luong bom tudi 74.020 m®; trung binh 1.480 m*/ha.

Niam 2017 mua nhiéu, tong sé ngay mua vu mia (01/6 + 21/9/2017) la
1012,2 mm, 73 ngay mua, trung binh 1,5 ngay/tran mua. Do d6 lugng bom

tudi vu mua nim 2017 it nhat so véi cac vu thi nghiém trong 3 nam.

3.3.4 Tong lwong nwéc twdi trong 3 nim (2015 - 2017)

Luong nudc tudi trong cac nam phu thudc vao lugng mua va vao thoi
diém mua. Thoi diém nhu cu tudi va ngudn géc cap tir séng Tan Giang. Vu
chiém xuan nam 2015, lugng nudc tudi cia 3 khu thi nghiém déu thap, trong
khi lwong mua vu chiém xuan 2015 chi bang 42% luong muwa vu chiém xuan
2016. Luong nude tudi vu chiém xuan 2015 cao hon vu chiém xuan nam
2016 ¢ c4c cong thic tudi lan luot 1a 118%, 125% va 112.3% nguyén nhan
lGc can tudi trong vu chiém xuan 2015 luong nudc ngodi kénh Tan Giang can
kiét, vi vay c6 lic muc nudc trong dng quan tric trong ruong ha sau dén 25
cm van chua c6 nude dé tudi, trong khi theo qua trinh, muc nudce trong dng

quan trac ha thap 15 cm (kho kiét) va 5 cm (kho vira) thi tui.

Bang 3.3: Lwgng nwéc twdi cho 6 vu ctia 3 nam thi nghiém (2015 + 2017)

Nim 2015 Nim 2016 Nim 2017
i | o | | S e

(mha) (m*/ha) (m¥iha) (m®/ha) (mlha) (m*/ha)
Kho kiét 2496 | 2713 | 2098 | 2899 | 1605 | 1480
Kho vira 2825 | 3037 | 2260 | 3368 | 2045 | 1480
Truyén thong 3985 | 4178 | 3559 | 4239 | 2795 | 1480

86




ﬂﬁ/ha5ooo

4000
3000
2000
1000

0
Xuan (m3/ha) Mua (m3/ha) Xuan (m3/ha) Mua (m3/ha) Xuan (m3/ha) Mua (m3/ha)

Kho kiet mKhovira mTruyén théng
Hinh 3.16. Biéu d6 so sanh lwong nwée twdi cia cac khu thi nghiém trong
3 niam (2015 + 2017)

Niam 2017, luong nude tudi thap nhat so véi cac ndm 2015 va 2016; do
lwvong nudc mua nam 2017 kha 16n va c6 sd ngay mua nhiéu va déu; vu
chiém xuan c6 48 ngay mua, vu mua c6 73 ngay mua, do d6 khong phai tudi
trong suét vu moa; vi vay luong nude chi s dung cho 1am dat trong ca 3 khu
thi nghiém déu nhu nhau 1a 1480 m*/ha. Tai 3 khu thi nghiém, luong nudc
tudi trung binh cua kho kiét bang 65,7% va kho vira bang 74,2% so véi khu
dbi chitng. Nhin chung ca 3 khu thi nghiém déu c6 muc nude tudi tiét kiém so
voi huong dan tudi cia Viét Nam.

3.3.5 Chdt lwong nwéc twéi

Cac thong sé quan tric dé danh gia chat luong nuéc tai khu vuc nghién
ctru dugc so sanh véi QCVN 08-MT-2015/BTNMT quy chuan vé chat luong
nuéc mat phuc vu cho tudi tidu. Két qua phan tich cho thay cac thong sé quan
trac nhu pH tir 6,1 + 6,84 va NO5™ tir 0,01 + 1,4 mg/l déu nam trong ngudng
cho phép caa QCVN 08-MT-2015/BTNMT. C6 mot sé chi tiéu NH," tir 0,22
+ 10,81 mg/l. va PO,* tir 0,04 mg/l = 0,76 mg/l vuot ngudng cho phép. Con
cac thong s6 dinh dudng khac nhu tong nito tir 5,71 mg/l + 41,552 mg/I, tong
photpho tr 0,18 mg/l + 1,04 mg/l, EC khoéng c6 quy dinh vai gigi han cho
phép nhung dua trén két qua nghién ciru tuong tu thi cac chi tiéu ndy van nim

dam bao duoc vé chat luong nude tudi.

87



Thuc té kénh tiéu st dung nhu kénh tuéi, khong co tiéu rat nudc ra
kénh, tiéu tu nhién. Luong nudc tudi khong bi that thoat. Chat luong nudc
trén kénh, trong rudng chua c6 dau hiéu & nhidm, chi danh gia duoc véi mot
s6 chi tiéu c6 quy dinh trong quy chuan.

Nhu vay, nhin chung chét luong nuéc trong khu vic nghién ctu dam
bao duoc muc dich tudi tiéu.

3.4. Anh hwéng ciia ché @9 twéi dén ning suit lua
3.4.1. Vu chiém xudn nam 2015

Vu chiém xuan nim 2015 dugc cdy bang giéng Bac thom, mat do cay
van con cao tir 35 dén 38 khém/m?. Khu khé vira c6 sé hat trén bong 16n nhét
dat 113 hat/bong; nang suat khu khé vira cao nhat dat 4,61 tin/ha; khu kho
kiét 12 4,25 tan/ha; thap nhat 1a khu truyén théng dat 3,7 tan/ha. Giéng Bac
thom 1 giéng truyén thdng co nang suat khong cao nhung cho chat luong hat
gao rat ngon; mat khac vu chiém xuan 2015 do khoé khan vé ngudn nudc nén
lwong nuéc cap cho khu thi nghiém khong dat dugc theo quy trinh tudi dé

Xuat, do vat ciing da anh huéng dén ning suét cay trong.

Bang 3.4: Cac chi tiéu cAu thanh ning suit [Ga vu chiém xuan 2015 [3], [6]

Chiéu | Chiéu | _« £ 1000 | Trong | Nang| Nang
A , £ . So So X X
St| Tén thi So cao dai R trong | lwgng | suat | suat
. 2| R bon | hat/ 5| 14k I
t | nghiém |bo/m°| cay | bdng b6 | ban lwong | hat/m~ | (tan/ | (tan/
(cm) | (cm) |® 9 |nat(g)| (q) |sao) | ha)

1 |Péichang | 37.0 | 96.5 | 20.6 | 8.4 [100.5| 17.7 | 370.0 | 1.33| 3,7

2 |Kho vua 353 | 873 | 209 | 99 |113.3| 17.0 | 446.7 |1.61 | 4,61

3 |Kho kiét 380|873 | 20.7 | 84| 981 | 16.3 |426.7 | 1.53 | 4,25

CV% 158 | 260 | 3.20 | 7.9 |10.00| 9.60 | 10.90 | 10.9

LSD5% 116 | 470 | 1.34 | 1.4 |2081| 3.26 | 90.54 | 3.25

3.4.2. Vu miia nim 2015
Vu mua nam 2015 duoc cdy bang giong thién wu 8, mat do cay tir 36

dén 40 khém/m?. Sb hat chic kha cao hon so vé&i vu chiém xuan, dat 149
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hat/bdng; ning suit cao nhat & khu khé vira 12 6,6 tan/ha, cao hon vu chiém
Xuan téi 30,2%, do vu mua thoi tiét va ngudn nudc thuan loi hon; luong mua
vu mua nam 2015 la 634,8 mm, trong khi lugng mua vu chiém xuén chi co
244.6 mm. Ngudn nuéc tir sdng Tan Giang (cap ngudn nude tudi cho xa Pha
Thinh) vu chiém xuan khéa thuan loi, trong khi vu mua khé kiét, nén da tac

dong dén niang suit l0a & 2 vy nam 2015.

Bang 3.5: Cac chi tiéu cAu thanh ning suit lia vu mua 2015 [3], [6]

Ay an | OO0 Hat N:iing suat| Niing suat

TT| Céng thic (Mé‘;fr‘r‘;’z) bong/ | chac/ l\r/llafzg;) ly ’Fr%uyé't thl,l’% thu
khém | bong : (tan/ha) (tan/ha)
1 |D6i chirng 39,25 6,1 139,1 17,5 5,83 59
2 |Kho vira 36,00 7,0 149,5 17,8 6,71 6,6
3 |Kho kiét 40,00 58 | 137,0 17,6 5,59 55
CV% 4.4
LSD 005 1,13

3.4.3. Vu chiém xudn nam 2016

Giéng lta TBR 225 dugc dua vao thi nghi€ém vu chiém xuan nam 2016.
Két qua nghién ctru & bang 3.6 cho thay ché do nudc tudi sau khi két thuc dé
nhanh c6 anh hudng téi sinh trudng, phat trién va ning suat giéng lua
TBR225. Ché d6 tudi tiét kiém (kho vira) 13 ché d6 tudi nudc cho ning suit
laa cao nhat dat 5,7 tan/ha.

Bang 3.6: Cac chi tiéu cAu thanh ning suit lia TBR225 vu chiém xuén
2016 [3], [6]

sy an | OO Hat Ning suat| Ning suat

TT| Congthic | 349 | bong/ | chacr | 100 1y thuyét | thye the
khom | boéng : (tan/ha) (tan/ha)
1 |Péi ching 38,7 7,0 1534 | 234 9,72 5,2
2 |Kho vura 37,5 7,0 170,0 23,4 10,43 5,7
Kho kiét 38,2 6,6 166,1 23,5 9,83 5,0
CV% 6,8
LSD 005 0,4
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3.4.4. Vu mua nam 2016

Giéng lta N25 dugc dua vao thi nghi€ém vy mua nam 2016, két qua

nghién ctru ning sut ¢ bang 3.7 cho thay & cong thirc kho vira (W) cho ning

suat laa cao nhat dat 4,22 tin/ha, tiép theo 1a cong thuac kho kiét (S) 4,19

tan/ha va cudi cung coéng thirc dbi ching (C) ning suat laa thap nhat 4,14

tan/ha. két qua cho théy viéc tudi nuée theo ché do tudi kho vira tiét kiém

dugc lugng nudce st dung trén dong rudéng ma van dam bao nang suat lua.

Bing 3.7: Cac chi tiéu ciu thanh ning suit lia vu mua 2016 [3], [6]

nt aA S6 Hat Ning suat| Ning suat

TT| Céng thirc (kl\ff('?r:]?n(.’:z) bong/ | chac/ I\rfa%(zog) ly thuyét | thuc thu

khém | bong | 29| (tin/ha) | (tin/ha)
1 |Péi ching 36.8 79 | 1242 | 199 7,19 4,14
Kho vira 419 | 83 | 1277 | 21,0 9,33 4,22
3 |Kho kiét 393 | 83 | 1279 | 211 8,80 4,19
CV% 6,1
LSD o5 0,39

3.4.5. Vu chiém xudn nam 2017

Vu chiém xuan nim 2017 duogc cay bang gidng thién vu 8, mat do gieo
cdy khoang 36 khom/m® S& luong hat chic dat kha cao tir 185 hat dén 202

hat/bong, s6 hat cao nhat & khu kho vira (202 hat). Nang suat lta vu xuan

2017 kha cao dat tir 6,4 tin/ha dén 7,26 tin/ha; cao nhét van 1a khu khé vira.

Bang 3.8: Cac chi tiéu cau thanh ning suit lta vu chiém xuan 2017 [3], [6]

o oan S6 Hat Nang suat Nang suat

TT| Cong thirc (kl\rféar;;jrﬁz) bong/ | chéc/ “rf'a%((’(’? ly thuyét | thyc thu
khém | bong | 2 9| TtAn/ha) | (tan/ha)

1 |Péi ching 36,8 70 | 1849 | 190 9,05 6,40
2 |Kho vira 36,5 71 | 2005 | 192 | 10,03 7,26
3 |Kho kiét 35,8 59 | 2009 | 19,0 8,06 5,86
CV% 0,1
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3.4.6. Vu mua nam 2017

Vu mua nim 2017 dugc cdy bang gidng thién uu 8, mat do gieo ciy
khoang tir (31 + 40) khém/m?. Sé lwong hat chéc dat kha cao tir 170 hat dén
183 hat/bong, s6 hat cao nhét & khu kho vira (183 hat). Nang suat laa vu mua
2017 dat tir 4,45 tin/ha dén 5,59 tAn/ha; cao nhat van 1a khu kho vira. So sanh
nang suit voi vu chiém xuan 2017 thi ning suat lda vu mua thap hon 30%
(kho vira), 24% (dbi chung) va 32% (kho kiét). Luong mua vy mua 1012,2
mm, 73 ngay mua; trong khi luogng mua vu chiém xuén la 397 mm trong 48
ngay. Vu mua khong can phai tudi ma chi phai cap nudc lam dat, do luong
mua nhiéu va dai trong 73 ngdy mua. Luong mua nhiéu d3 anh hudng dén

quy trinh tudi ti€u va phan nao cling da anh huong dén nang suat cay trong.

Bang 3.9: Cic chi tiéu cAu thanh ning suit lia vu mua 2017 [3], [6]

nt an So Hat Ning suét | Niing suit
TT | Cong thirc (kl\rfc'?r;?rgz) bong/ | chac/ '\rfa%‘zgg’ Iy ;Euyét thg% thu
khém | bbng : (tan/ha) | (tan/ha)
1 [Péiching | 393 | 57 | 1696 | 187 | 7.10 5,13
Kho vira 407 | 53 | 1826 | 193 | 7.60 5,59
3 |KNo kict 313 | 61 | 1745 | 185 | 617 4,45
CV% 0,5
LSD o5 0,57

3.4.7. Tong hop nding sudt 10a cia 6 vu trong 3 nim (2015-2017)

Két qua thi nghiém vé niang suét cua cac khu thi nghiém quan 1y nuéc
tiét kiém tir nam 2015 dén 2017 duoc thé hién trong bang 5.10. Mat d6 gieo
cdy trong céc 6 thi nghiém trung binh 36 khdm/m?. Két qua ning suét 6 vu
ctia ndm 2015 =+ 2017 cho thiy ning suét cua cac vu cy bang giéng IGa thuan
viét (Bic thom, N25) chét lwong gao ngon nhung ning suat khong cao. Trong
cac cong thac thi nghiém, khu khd vira cho ning suét cao nhat. Trong 6 vu
nghién ctu c6 3 vu dugc tréng bang gidng Thién wu 8, day 1a loai gidng lia
phd bién trong ving va trong duoc ca 2 vy, nhin chung giéng lda Thién vu 8
cho ning suat cao hon gidng lua truyén thong nhu Bac thom.
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Céc diéu kién canh tac vé giéng, phan bon, mat do cay,... giira cac cong
thire tudi trong cac vu 1a nhu nhau; vi vay ché do nudc mit rudng ciing da anh
huong dén ning sudt 10a, viéc cip nude va tiéu nudc trong cac vu chiém xuan
2015, mua 2017 bi anh huéng boi nhu han han (chiém xuan 2015), mua nhiéu
(mua 2017).

Bang 3.10: Ning suit thue thu theo cac cong thire twdi tir nim 2015 + 2017

Nim 2015 Nim 2016 Nim 2017
Khu thi chiém chiém chiém
nghiém/giong UAN mua UAN mua UAN mua
Gibng tﬁgﬁl -I;J:T%n TBR225 | N25 Th“’én uu Th“’én uu
Kho kiét 3,7 5,5 5,2 4,14 6,40 5,13
Kho vira 4,61 6,6 5,7 4,22 7,26 5,59
Truyén thong 4,25 5,9 5,0 4,19 5,86 4,45

3.5. Mwe nuwéce trong cac 6 thi nghiém

Hinh 3.17 va 3.18 cho thiy muc nuéc lGa trong mdi 6 rudng thi
nghiém. Vu chiém xuan 16p nuéc mat rudng trén 5 cm trong giai doan tir cdy
bén ré dén két thiic dé nhanh. Giai doan két thiic dé nhanh dén giai doan dén
dong, sb liéu vé muc nuéc ruong va muc nude kénh c6 tir 3 dén 5 lan tudi,
ngoai trir 6 S,, va chi hai lan tudi duoc thuc hién tai 6 S,. Trong qua trinh thi
nghiém, chu ho caa 6 S, di ¢ gang bom nudc bd sung khi myuc nudc trong
6ng quan trac xuong kho kiét, ké hoach quan 1y nudc lan dau o 16 Wi, W, va
S; da khong duoc thuc hién dung quy trinh. Sau ngay 9/5, muc nudc ruong
tang 1én do lwong mua, quéan 1y trong giai doan nay gap nhiéu kho khan.
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Hinh 3.17. Mwc nwoc trén cac 6 rugng thi nghiém vu chiém xuan 2015
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Hinh 3.18. Mwc nwéc trén cac 6 rugng thi nghiém vu mua 2015
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Hinh 3.20. Mwc nwoéc trong cac 6 rugng thi nghiém vu mua 2016

Vu chiém xuan 2016 muc nudc trong ruong lubn & mac cao, do mua

nhiéu hon nim 2015, myc nudc trong rudong thap nhat vao 20/5/2016, tai cac

ving thi nghiém khd kiét va mot khu khd vira xudng 20 cm, trong toan vu
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chiém xuan, viéc rut nudc dugc thuc hién 4 dot. Vu mua ¢6 sau dot muc nude
trong ruong thap hon mac 0.0 cm. Mc sau nhat vao dot 13/8 1a 22 cm ¢ khu
khd kiét. Nhin chung nim 2016 do hién twong mua nhiéu nén ciing giy kho

khin trong viéc quan 1y diéu hanh rat nuéc theo quy trinh.
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Hinh 3.21. Muc nwoc trén cac 6 ruong thi nghiém vu chiém xuan 2017

Vu mua 2017
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Hinh 3.22. Mwe nwéc trén cac 6 rugng thi nghiém vu mua 2017

Hinh 3.21 va hinh 3.22 thé hién myuc nudc trong cac dng quan trac
trong cé4c & thi nghiém. Nam 2017 1a nim c6 lugng mua kha 16n va rai déu;
vu chiém xuan c6 48 ngay mua, trung binh 2,29 ngay/lan mua; vu mia c6 73

ngdy mua, trung binh 1,3 ngdy/lan mua. Viéc mua nhiéu va rai déu da anh
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hudong khéng nho dén quan ly nudc tai mat ruong. Muc nuéc mat ruong vu
chiém xuan nam 2017 ¢6 sy chénh léch giira 6 khd kiét voi truyén théng dot
gitra thang 4 va trung tuan thang 5/2017. Vu mua viéc rat nude dugc thuc
hién giai doan 28/7 + 4/8 va dot 11/8 + 18/8/2017 c6 su chénh 1én, muc nudc
trong rudng ¢ thoi dién rat xudng téi -25 cm.

3.6. Anh hwéng ciia ché do twéi dén lwong phat thai khi N,O trong 3 nim
thi nghiém

3.6.1. Vu chiém xuan 2015

3.6.1.1. Luong phat thai khi N,O cua cac cong thuc & vu chiém xuan 2015

Luong phét thai khi N,O cua céc cong thuc va cac lan lap lai & vu
chiém xuan 2015 duoc trinh bay & bang 3.11 va phu luc bang P3.9. V& gia tri
lwgng phét thai khi N,O cua céc cong thic & vu chiém xuan 2015, tai hau hét
cac lan xac dinh dao dong trong khoang tir 0,3 + 0,4 ppm. Sy khac biét vé
luong phét thai khi N,O gitra cac cong thuc & vu chiém xuén 2015 rat thap,
khong dang ké. Cé4c gia tri mau ciing khong khac biét nhiéu & cac lan xac dinh
theo thoi gian sinh truéng caa cay la, va sap xép theo: W>C > S,

Bang 3.11: Gia tri trung binh miu véi hai 1an Lip lai vé hrong phat thai
khi N,O ciia cac cong thirc ¢ vu chiém xuan 2015

don vi tinh ppm

. K Cong thirc
Chi so c W S
S6 mau (n) 80 80 80
Luong N,O trung binh (tb) 0,3405 0,3413 0,3372
Phuong sai mau (psm) 0,0003 0,0003 3,8876E-05
Phuong sai tong thé (pstt) 0,0003 0,0003 3,8390E-05

V& biéu dd quan hé gitra cuong d6 phat thai N,O véi myuc nudc mat
ruong theo thoi ky sinh truong va phat trién cua cay lda theo cac hinh 3.23,
hinh 3.24 va hinh 3.25 cho thdy cudng do phét thai khi N,O rat thap tir
0,000014 + 0,0133 mg/m?-phdt, ¢é su chénh Iéch khé 16n gitra s6 16n nhat va
bé nhat. Khi muc nudc trong ruong dao dong tir -17 + +7 cm thi cuong do
phat thai khéng c6 mdi twong quan trong ca 3 khu thi nghiém. Hinh 3.23,
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cudng do phét thai N,O 16n nhit trong giai doan cdy lua cudi d¢é nhanh dén
hinh thanh bong; hinh 3.24, cuong d6 phét thai 16n nhat nim trong giai doan
cay lua hoi xanh dén dé nhanh; hinh 3.25, cuong do phét thai 16n nhat nam
trong giai doan f3 (Ida hinh thanh bong).
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f1 , f2 I f3 | f4 I f5 | f6

Hinh 3.23. Biéu d6 dién bién N,O va mwe nwéc rupng khu S theo thoi
gian sinh truéng caa lda - vu chiém xuén 2015

Muyc nudc rudng (cm)
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Hinh 3.24. Biéu d6 dién bién N,O va mwe nwéc rudpng khu W theo thoi
gian sinh trwéng caa la- vu chiém xuan 2015
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Hinh 3.25. Biéu d6 dién bién N,O va mwe nuwéc rudng khu C theo thoi
gian sinh trwéng- vu chiém xuan 2015
~ B

N,O - chiém xuan 2015
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Hinh 3.26. Biéu d6 cwdong dd phat thai khi N,O & cac cong thire twéi vu
chiém xuan 2015

Hinh 3.26, thé hién quan hé giita cudng d6 phat thai khi N,O trong nim
2015 cho thay khi N,O rat nho, dao dong tir 0,00027 mg/m?- phit dén 0,0037
mg/m® - phit. Cudng d6 phat thai khi trung binh vu chiém xuén (0,00081
mg/m? - phit). Trong 3 cdng thuc tudi, cuong do phat thai khi khi N,O khu
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kho kiét thiap nhat bang 33% cua khu kho vira va bang 23% cua khu tudi
truyén thng.

3.6.1.2. So sanh lwong phat thai khi N,O giita cac cong thirc ¢ vu chiém Xuén
2015

(1) So s&nh lwong phat thdi khi N,O giita cdc cong thire ¢ tirng ldn ldp lai

Két qua so sanh luong phat thai khi N,O giita cac cong thirc cta ting
lan l3p lai & vu chiém xuan 2015 bang tiéu chuan Z.Test duoc trinh bay &
phu lyc bang P3.8 va P3.10 cho thdy hau hét cac cip so sanh khong co su
khac biét vé kiém dinh thong ké véi P < 0,05. Nhu vdy qua kiém dinh thong
ké cac sb lidu cua tung lan lap lai, khong phat hién dugc su khac biét vé
lugng phat thai khi N,O giira cac cong thirc ¢ vu chiém xuan 2015.

(2) So sanh lwong phdt thdi khi N,O giita cdc CT khi két hop 2 lan lap lai

Tir két qua so sanh luong phat thai khi N,O gitta cac cong thire khi két
hop s6 lidu cua hai lan 1ap lai béng tiéu chuin xét Z.test & vu chiém Xuan
2015 (phu luc bang P3.9), c6 thé khang dinh khong c6 su khac biét vé lugng
phat thai khi N,O so sanh gitra cac cong thuc C va W; Cva S; W va S déu co
P <0,05.

- Khi so sanh lugng phat thai khi N,O gitra cac cong thic cia ting lan
13p lai o trén cling da phat hién sy khac biét nay & mot lan lap lai (W, > Sy).

- T nhiing két qua trén co thé khang dinh: trong vu chiém xuén 2015,
chi phat hién dugc lugng phat thai khi N,O cta cong thire kho vira 16n hon
cong thue kho ki€t vai P < 0,05. Nhu vay, so sanh theo gia tri trung binh mau
clia cac cong thirc & muc trén chi cé két qua so sanh: luong phat thai khi N,O
cta cong thirc kho vira 16n hon ctia cong thirc kho kiét & mae 0,0041 ppm va
c¢6 ¥ nghia vé mit thong ke.

- Tuy nhién vé ham luong cling can nhian manh mdt 1an nira réng, Vo1

ham luong rat thap thi su khac biét nay ciing khong c6 nhiéu y nghia.
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(3) Anh hwéng ciia ché do twdi dén hwong phat thdi khi NyO & vu chiém xuén
2015

Qua so sanh gi trj trung binh mau va qua kiém dinh thdng ké vé luong

phat thai khi N,O cuta cac cong thirc & vu chiém xuan 2015 & trén, c6 nhiing
nhan xét va khang dinh lwong phat thai khi N,O & cac cong thire rat thap va
dao dong trong pham vi hep: 0,3 + 0.4 ppm. Piéu d6 di néi 1én sy khac biét
vé luong N,O gifta cac cong thirc ciing rat thap. Kiém dinh théng ké theo tiéu
chuin Z.test cling chi phat hi¢én dugc sy khac biét vé lugng phat thai khi N,O
gitra cong thirc thuc kho vira va kho kiét. Trong d6 lugng phat thai khi N,O
cua cong thuc kho vira 16n hon cua cong thuc kho kiét & mic 0,0041 ppm,
nghia 1a rat thap, khong c6 nhiéu ¥ nghia.

3.6.2. Vu mua nam 2015

3.6.2.1. Luong phat thai khi N,O cua cac cong thirc ¢ vu mua 2015

Luong phét thai khi N,O cua cac cong thire va cac 1an lip lai ¢ vu mua
2015 duogc trinh bay ¢ bang 3.12 va phu luc bang P3.12.

Bang 3.12: Gia tri trung binh miu véi hai 1an Lip lai vé lwong phat thai
khi N,O cua cac cong thirc 6 vu mua 2015

Don vi tinh: ppm

. X Cong thirc
Chi so c W S
S6 mau (n) 72 72 72
Luong N,O trung binh (tb) 0,3971 0,3710 0,3460
Phuong sai mau (psm) 0,0127 0,0063 0,0004
Phuong sai tong thé (pstt) 0,0125 0,0061 0,0004

Luong phéat thai khi N,O cua cac cong thuc truyén thdng (C) khd vira
(W) va kho kiét (S) trong vu mua 2015, & hau hét cac lan xac dinh dao dong
cha yéu trong khoang 0,3 + 0,4 ppm. C4c gia tri miu ciing khong khac biét
nhiéu ¢ cac lan xac dinh theo thoi gian sinh truong caa cay IUa, va sap xép
theo thu ty: C>W > S.

V& biéu dd quan hé gitra cuong d6 phat thai N,O véi myuc nudc mat
ruong theo thoi ky sinh truong va phét trién caa cdy lia vu mua nam 2015
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theo céc hinh 3.27, hinh 3.27 va hinh 3.28 cho thay cuong d6 phat thai khi
N,O rat thap tir 0,00000112 mg/m? - phit dén 0,04466 mg/m? - pht, c6 su
chénh léch kha I6n giita s6 16n nhat va bé nhat. Khi myuc nuéc trong ruong
dao dong tir -10 cm + + 17,5 cm thi cudng d6 phét thai khéng c6 méi tuong
quan trong ca 3 khu thi nghiém. Hinh 3.27, cuong do phat thai N,O 16n nhat
trong giai doan f4 (cay lta lam dong dén tr6 bong); Hinh 3.28 va hinh 3.29,
cudng do phét thai 16n nhat nam trong giai doan 2 (cay lGa cudi dé nhéanh).
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Hinh 3.27. Biéu d6 dién bién N,O va mwe nwéc rudng khu S theo thoi
gian sinh trwéng cay l0a - vu mua 2015
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Hinh 3.28. Biéu do dié&n bién N,O va mue nwéc rudng khu W theo thoi
gian sinh trwéng cay l0a - vu mua 2015
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Hinh 3.29. Biéu d6 dién bién N,O va mwe nuéc rudng khu C theo thoi
gian sinh trwéng cay l0a - vu mua 2015

N,O - vu mua 2015

go.os c
= A 1
£0.04 c
5 /a\ :
£0.03 S
S I/ \ 1
Z0.02 //

0.01 /

-0.01

6/30 7/7 7/14 7/21 7/28 8/4 8/11 8/18 8/25 9/1  9/8  9/15
f1 f2 f3 f4 f5 f6

Hinh 3.30. Biéu d6 cwdong dd phat thai khi N,O tai vu mua 2015
Hinh 3.30, thé hién cudng d6 phat thai khi N,O trong nim 2015 cho
thdy khi N,O rit nho, trung binh tir 0,0000011 + 0,044 mg/m? - phut. Cudng
d6 phat thai khi trung binh vu mua (0,0026 mg/m? - phit). Trong 3 cong thuc
tudi, cuong do phét thai khi khi N,O khu khé kiét thap nhét bang 34% cua
khu kh vira va bang 27% cua khu tudi truyén thong.
3.6.2.2. So sanh lugng phét thai khi N,O gitra cac cong thuc ¢ vu mua 2015

(1) So sanh lwong phét thdi khi N,O giiza cac cong thirc cua ting lan lap lai

Két qua So sanh luong phat thai khi N,O giita cac cong thirc cua tirng

lan 13p lai & vu mia 2015 bang tiéu chuan Z.test duoc trinh bay ¢ phu luc

101



bang P3.11 va P3.13 cho thay lugng phat thai khi N,O cua cong thic truyén
théng o ca hai 1an lap lai (C; va C,) déu khac biét véi cong thuc khd kiét ciing
& ca hai lan 13p lai (S; va S,). Luong phét thai khi N,O cua C; va C, déu 16n
hon S; va S, véi P <0,01. (Riéng C; > S; khéac biét vai P < 0,05).

Luong phat thai khi N,O cuaa cong thic khd vira & ca hai lan Iap lai
(W, va W5) khac biét véi cong thac kho Kist & hai 1an lap lai thi 2 (S,).
Luong phat thai khi N,O cua Wy va W, Ién hon S, véi P < 0,05.
Két qua so sanh trén co thé khang dinh luong phét thai khi N,O cua cong thac
truyén thng (C) 16n hon cong thic khd kiét (S).

-Khong ¢6 su khac nhau vé lugng phat thai khi N,O giita cong thuc

truyén thong (C) va cong thirc kho vira (W) voi P < 0,05.
(2) So sanh lwong phét thdi khi N,O giiza cac CT khi két hop 2 lan lap lgi

Két qua so sanh luwong phéat thai khi N,O gitta cac cong thic khi két

hop 2 1an lap lai bang tiéu chuan Z.test va dua theo trung binh mau & bang
phu luc P 3.12 c6 thé khang dinh.

- C6 sy khac nhau vé luong phét thai khi N,O giita cong thuc truyén
théng va cong thirc kho kiét. Trong do, luong phat thai khi N,O cua cong thire
truyén thong 16n hon cong thire kho kiét, véi P < 0,0001.

- C6 su khac nhau vé luong phat thai khi N,O gitra cong thirc kho vira
va cong thuc kho kiét. Trong do, lugng phat thai khi N,O cua cong thirc kho
vua I6n hon cia cong thure kho kiét véi P < 0,01.

Theo két qua trén, dé khang dinh luong phét thai khi N,O cua cong
thirc kho vira (W) 16n hon cong thuc khd kiét (S) can két hop sb liéu caa hai
lan 13p lai. Trong khi d6, luong phat thai caa céng thac truyén thong (C) 16n
hon cong thirc kho kiét (S) da duoc phat hién khi so sanh vai sé liéu cua tirng
lan 13p lai & trén.

3.6.3. Vu chiém xuan 2016
3.6.3.1. Luong N,O phat thai cua cac cong thirc ¢ vu chiém xuan 2016

Luong phét thai khi N,O cua cac cong thic va cac lan lap lai & vu
chiém xuén 2016 duoc trinh bay ¢ bang 3.13 va phu luc bang P3.15.
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Bang 3.13: Gia tri trung binh miu véi hai 1an Lip lai vé lwong phat thai

khi N,O ciia cac cong thirc ¢ vu chiém xuan 2016

Pon vi tinh: ppm

. X Cong thirc
Chi so C W S
S6 mau (n) 78 78 78
Luong N,O trung binh (tb) 0,3408 0,3425 0,3776
Phuong sai mau (psm) 0,0002 0,0012 0,0176
Phuong sai tong thé (pstt) 0,0002 0,0012 0,0174

Luong phét thai khi N,O cua c4c cong thac truyén théng,

kho vira va

khd kiét & vu chiém xuan 2016, hau hét cac lan xac dinh dao dong chi yéu &

khoang 0,3 + 0,4 ppm (phu luc bang P3.15). Cac gia tri mau ciing khong khac

biét nhiéu ¢ cac lan xac dinh theo thoi gian sinh treéng cua cy l0a, va sap

xép theo thir ty: S>W > C.
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Hinh 3.31. Biéu do dié&n bién N,O va mue nwéc rudng khu S theo thoi

gian sinh trwéng cay l0a - vu chiém xuan 2016

0.012 10
= =0—N20.W =0—H.W Muc nudc rudng (cm) 8
2 o001
5 6
o
£ 0.008 4
> 2
£ 0.006
~ O
e}

i 0.004 -2
= 4

0.002 6

0 -8
O O© ©W © W W W O O O O W © O©W O© © © O W © O © © O O O ©O© © © © O W W O© © © © O © O
=== = = = = = = = = = = = = = = = T = = = = = == = = = = = = = = = = = =}
O O O O O O O O O O O O O O O O O O O O O O O O O O O O 0O O O O O O O O O O O O
SES8S§SSS8S8SJS88S8JS8S8JIS88SS88SJS88S8SS8 888888888
SNQL5853IsgsSIgaggggeggsiggssigasy 83225
\\\\\\\ B T s L L T [ I T R ) P T I (= I (e B (e B (e ]

Hinh 3.32. Biéu d6 dién bién N,O va mwe nwéc rudng khu W theo thoi

gian sinh trwéng cay l0a - vu chiém xuan 2016
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Hinh 3.33. Biéu d6 dién bién N,O va mwe nuéc rung khu C theo thoi
gian sinh trwéng cay l0a - vu chiém xuan 2016

V& biéu d6 quan hé gitta cuong do phat thai N,O véi myuc nudc mit
ruong theo thoi ky sinh treong va phét trién caa cay lGa vu chiém xuan 2016
theo cac hinh 3.31, hinh 3.32 va hinh 3.33 cho thay cuong d6 phat thai khi
N,O rat thap tir 0,0000316 + 0,0710 mg/m? - pht, ¢ su chénh léch kha I6n
gitra s6 16n nhat va bé nhat. Khi muc nuéc trong ruong dao dong tir -13 + +
10 cm thi cuong d6 phat thai khéng c6 méi tuong quan trong ca 3 khu thi
nghiém. Hinh 3.31, cuong do phat thai N,O l6n nhat trong giai doan f2 - 3
(cAy lda cudi dé nhanh dén hinh thanh bong); hinh 3.32 cuong do phat thai
I6n nhat nam trong giai doan f2 (cay lua cubi dé nhanh); hinh 3.33 cudng do

phat thai 16n nhat nam trong giai doan f1 (cdy l0a hdi xanh dén dé nhanh).
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Hinh 3.34. Biéu d6 cwdng dd phat thai khi N,O vu chiém xuan 2016
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Hinh 3.34, cho thay cuong do phét thai khi trung binh vu chiém xuan
(0,003 mg/m® - phat). Trong 3 cong thuc tudi, cudong do phét thai khi khi
N,O khu tuéi truyén théng thap nhit bang 23% cua khu khd vira va bang 8%
cua khu tudi kho Kiét, trong qua trinh do dac 1dy mau va phan tich, vao thoi

diém dan bon phan vo co (dam uré) sé liéu vé phat thai khi N,O cao dot bién.

3.6.3.2. So sanh lugng phat thai khi N,O giira cac cong thirc trong vu chiém
xuan 2016
(1) So sanh lwong phét thdi khi N,O gizza cac cong thirc cua ting lan lap lai

Két qua so sanh lugng phat thai khi N,O gitta cac cdng thic caa ting
lan 13p lai ¢ vu chiém xuan 2016 bang tiéu chuan Z.test duoc trinh bay phu
luc bang P3.14 va P3.16.

- Luong phat thai khi N,O ciia cong thuc truyén thong tai hai lan 1p lai
(C1 va C,) khac nhau véi cong thirc kho kiét tai 1an lap lai th@ nhéat (Sy).
Luong phat thai khi N,O cua S; 16n hon ctia C; va C, véi P < 0,05.

- Lugng phat thai khi N,O cua cong thirc kho vira tai hai lan lap lai (W,
va W,) khac nhau véi cong thirc kho kiét tai 1an ldp lai thir nhat (S;). Luong
phat thai khi N,O cua S; 16n hon cia W, va W,, véi P < 0,05 (W1 so sanh vai
S1) vavoi P <0,01 (W, so sanh véi S;).

-Mdéc du c6 nhitng khac biét trén, nhung qua so sanh lugng phat thai
khi N,O ctia cac cong thirc theo timg 1an 13p lai ciing chua hoan toan c6 thé
khang dinh: lugng phat thai khi N,O cta cong thic kho kiét (S) 16n hon cong
thirc truyén thong (C) va cong thirc kho vira (W). Nhu vay c6 thé noi: khi so
sanh sb liéu cua cac cong thuc theo ting lan 1ap lai khong phat hién duoc su
khac biét vé lugng N,O giira cac cong thirc & vu chiém xun 2016.

(2) So sanh Lwong phat thai khi N,O giira cac cong thire khi két hop 2 ldn lap
lai

Tir két qua so sanh bang kiém dinh theo tiéu chuan Z.test c6 thé khang
dinh vé su khac biét cua lugng phét thai khi N,O giira cac cong thac & vu
chiém xuan 2016 (phu luc bang P3.15) nhu sau:
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-Co sy khac biét vé& luong phat thai khi N,O giita cong thirc truyén
théng (C) va cong thirc kho kién (S). Luong phat thai khi N,O cua cong thirc
kho kiét 1on hon cong thirc truyén thong véi P < 0,05.

-C6 su khac biét vé luong phat thai khi N,O giita cong thirc kho vira
(W) va cong thirc kho kiét (S). Luong phat thai ctia cong thirc kho kiét (S) 1on
hon cua cong thue khu vira (W) véi P <0,05.

Tém lai ¢ vu chiém xuan 2016 qua so sanh sé liéu cua cac cong thuc
khi két hop hai lan lap lai c6 thé khang dinh: ¢ vu chiém xuan 2016 lugng
phat thai khi N,O cta cac cong thuc kho kiét (S) 1on hon cong thirc khd vira
(W) va cong thuc truyén thdng (C) véi P < 0,05. Theo gi4 tri trung binh mau
& bang trén thi lugng phat thai khi N,O cua céng thic kho Kiét 16n hon cong
thac truyén théng 1a 0,0296 ppm. Luong khéc biét nay rat thap, khong co
nhiéu y nghia.

3.6.4. Vu mua nam 2016
3.6.4.1. Luong phat thai khi N,O cua cac cong thirc ¢ vu mua 2016

Luong phét thai khi N,O cua cac cong thirc va céc lan lap lai ¢ vu mia
2016 duoc trinh bay ¢ bang 3.14 va phu luc bang P3.18.

Bang 3.14: Gia tri trung binh miu véi hai 1an Lip lai vé lwong phat thai
khi N,O ciia cac cong thirc 6 vu mua 2016

Don vi tinh: ppm

. Cong thirc
Chi so
C W S
S6 mau (n) 48 48 48
Luong N,O trung binh (tb) 0,3213 0,3292 0,3351
Phuong sai mau (psm) 0,0002 0,0004 0,0022
Phuong sai tong thé (pstt) 0,0002 0,0004 0,0022

Luong phat thai khi N,O cua cac cong thic ¢ vy mia 2016, tai hau hét
c4c lan xac dinh, cling chi dao dong trong khoang 0,3 + 0,4 ppm. C4c gia tri
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V& biéu dd quan hé gitra cuong d6 phat thai N,O véi myuc nudc mat
ruong theo thoi ky sinh truong va phét trién cua cay IGa vu moa 2016 theo cac
hinh 3.35, hinh 3.36 va hinh 3.37 cho thiy cudong d6 phat thai khi N,O rat
thap tir 0,000067 + 0,01666 mg/m? - phut, c6 su chénh léch kha I6n gitta sb
I6n nhat va bé nhat. Khi myc nudc trong ruong dao dong tir -5 + + 16 cm thi
cuong do phat thai khdng c6 mdi twong quan trong ca 3 khu thi nghiém. Hinh
3.35, cuong do phat thai N,O 16n nhat trong giai doan f2 (cay lua cudi dé
nhanh); hinh 3.36 cuong do phat thai 16n nhat nam trong giai doan f3 (cay lua
hinh thanh bdng); hinh 3.37 cudng do phat thai 16n nhat nam trong giai doan
f4 (cay laa lam dong tr6 bong).

Hinh 3.38, cudng d6 phat thai khi N,O vu mua 2016 cho thiy cuong do
phat thai khi trung binh vu mua (0,0011 mg/m?-pht). Trong 3 cong thuc tudi,
Cuong do phat thai khi khi N,O khu tudi truyén théng thap nhat bang 23%
cua khu kho vira va bang 8% cua khu tudi kho kiét, trong qua trinh do dac lay
mau va phan tich, vao thoi diém dan bon phan vo co (dam uré) sé lidu vé phat
thai khi N,O cao dot bién.

N,O - mua 2016
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Hinh 3.38. Biéu d6 cwong dd phat thai khi N,O vu mua 2016
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3.6.4.2. So sénh luong phét thai khi N,O gitra cac céng thac ¢ vu mua 2016

(1) So sanh lwong phét thdi khi N,O gizza cac cong thirc cua ting lan lap lai

Két qua so sénh luong phat thai khi N,O giira cac cong thirc cua tirng
lan 13p lai & vu mba 2016 bang tiéu chuan Z.test duoc trinh bay & phu luc
bang P3.17 va P3.19 cho thay:

- C6 su khac biét vé luong phat thai khi N,O & ca hai 1an lp lai cta
cong thirc truyén thdng (C; va C,) voi cong thirc kho vira & 1an lip lai thir 1
(W) mét lugng phat thai khi N,O ctia Wy 16n hon ctia C; va C, véi P < 0,01.

- C6 su khac biét vé lugng phat thai khi N,O gitta cong thtrc kho vira ¢
lan 1ap lai thir 1 (Wy) va cong thire khé kiét & 1an lap lai tha 1( S;). Luong
phat thai khi N,O cta S; 16n hon Wy véi P <0,05.

- Mac du c6 nhiing khac bi¢t trén, nhung qua so sanh lugng phat thai
khi N,O ctia cac cong thirc theo timg 1an 13p lai ciing chua hoan toan c6 thé
khang dinh: lugng phat thai khi N,O cuta céc cong thirc kho vira (W) 16n hon
cong thic truyén thong (C). Twong tu nhu vy, cling chua cé thé khang dinh
duoc lugng phat thai khi N,O ctia cong thirc kho kiét (S) 16n hon ctia cong
thure kho vira (W).

(2) So sanh lwong phét thdi khi N,O giiza cac cong thirc khi két hop 2 lan lap

Tur két qua so sanh bang kiém dinh theo tiéu chuan Z.test c6 thé khing
dinh vé su khac biét lugng phat thai khi N,O giita cac cong thuc & vu mua
nam 2016 (phu luc P3.18):

-Khong ¢6 su khac biét gitra cac cong thirc truyén théng (C) va kho
kiét (S) voi P < 0,05.

- Khong c6 sy khéc biét gitra cong thure kho vira (W) va kho kiét (S) voi
P <0,05.

- C6 sy khac biét giira cong thuc truyén thong (C) va kho vira (W) véi P
< 0,05. Theo gia tri trung binh mau cua cic cong thirc & bang trén thi lwong

phat thai cia W 16n hon C.
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Tur két qua trén co thé khang dinh ¢ vu mua 2016 theo so sanh vé gia tri
trung binh mau cua cac cong thic & trén thi chi co lugng phat thai khi N,O &
cong thic khd vira (W) lén hon cong thuc truyén théng (C) ¢ mac 0,0079
ppm 1a c6 y vé mat théng ké, véi P < 0,05.

Tuy nhién, sy khac biét vé luong phat thai khi N,O gitta cong thirc khd
vira va cong thac truyén thdng véi ham luong rat thip nhu trén ciing khong c6
y nghia.

3.6.5. Vu chiém xudn nam 2017

3.6.5.1. Luong phat thai khi N,O cua cac cong thuc ¢ vu chiém xuan 2017

Luong phat thai khi N,O cua céc cong thuc va cac lan lap lai & vu
chiém xuén 2017 duoc trinh bay ¢ bang 3.15 va phu luc bang P3.21.

Luong phat thai khi N,O cua cac cong thic ¢ vu chiém xuan 2017, tai
hau hét c4c lan xac dinh, ciing chi dao dong trong khoang 0,3 + 0,4 ppm. Céc
gia tri mau ciing khong khac biét nhiéu ¢ c4c lan xac dinh theo thoi gian sinh
truong caa cay lua.

Bang 3.15: Gia tri trung binh miu véi hai 1an Lip lai vé lwong phat thai
khi N,O cuia cac cong thirc 6 vu chiém xuan 2017

Pon vi tinh ppm

. X Cong thic
Chi so C W S
S6 mau (n) 132 132 132
Luong N,O trung binh (tb) 0,3531 0,3502 0,3546
Phuong sai mau (psm) 0,0009 0,0011 0,0012
Phuong sai tong thé (pstt) 0,0009 0,0011 0,0012

Luong phat thai khi N,O cuaa cac cong thic truyén théng, kho vira va
kho Kkiét & vu chiém xuan 2017, hau hét c4c lan xac dinh dao dong chu yéu &
khoang 0,3 + 0,4 ppm. C4c gia tri miu ciing khong khac biét nhiéu ¢ cac lan
xéac dinh theo thoi gian sinh truéng cua cay IGa, va sip xép theo tha ty: S > C
>W.
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Hinh 3.39. Biéu db dién bién N,O va mwe nwéc rupng khu S theo thoi
gian sinh trwéng cay l0a - vu chiém xuan 2017
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Hinh 3.40. Biéu d6 dién bién N,O va mwe nwéc rudng khu W theo thoi
gian sinh trwéng cay l0a - vu chiém xuan 2017
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Hinh 3.41. Biéu d6 dién bién N,O va mwe nuwéc rung khu C theo thoi
gian sinh trwéng cay l0a - vu chiém xuan 2017
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V& biéu d6 quan hé giira cuong d6 phat thai N,O véi muc nuéc mat
ruong theo thoi ky sinh truong va phét trién caa cay lGa vu chiém xuan 2017
theo cac hinh 3.39, hinh 3.40 va hinh 3.41 cho thiy cuong d6 phat thai khi
N,O rét thip tir 0,0000796 + 0,02244 mg/m? - phdt, c¢6 su chénh léch kha 16n
gitra s6 1on nhat va bé nhat. Khi muc nuéc trong ruong dao dong tir -21,9 cm
dén + 18,3 cm thi cudng do phat thai khéng cd méi twong quan trong ca 3 khu
thi nghiém. Hinh 3.39, cudng do phat thai N,O 16n nhat trong giai doan f1
(cay IGa hdi xanh dé nhanh); hinh 3.40 cudng d6 phat thai I6n nhat nam trong
giai doan f1 - f2 (cy lta hoi xanh dé nhanh - cudi dé nhanh); hinh 3.41 cuong
d6 phat thai Ion nhat nam trong giai doan f1 (cdy lta hoi xanh dé nhanh).

Hinh 3.42 cho thdy cuong d6 phat thai khi N,O vu chiém xuan 2017
trung binh tai 6 kho kiét vu chiém xuan tir 0,00149 mg/m?-phdt; tai 6 kho vira
vu chiém xuan 1a 0,00166 mg/m? - phat; 6 truyén théng 1a 0,00129 mg/m? -

phut.
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Hinh 3.42. Biéu d6 cwong do phat thai khi N,O vu chiém xuan 2017
3.6.5.2. So sanh luong phét thai khi N,O giira cac cong thiac ¢ vu chiém xuan
2017
(1) So s&nh lwong phét thdi khi N,O giiza cac cdng thirc cua ting lan lap lai

Két qua so sanh luong phét thai khi N,O giita cac cong thic cua ting

1an 13p lai & vu chiém xuan 2017 bang tiéu chuan Z.test dugc trinh bay ¢ phu
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luc bang P3.20 va P3.22 cho thay luong phét thai khi N,O cua céng thuc
truyén théng tai ca hai 1an lap lai (C; va C,) déu khac biét véi cong thirc khd
kiét & 1an 1ap lai tht 1 (S,). Luong phét thai khi N,O caa S; 1én hon C; va C,
vai P <0,05.

Luong phat thai khi N,O cuaa cdng thic khd vira tai ca hai 1an lip lai
(W, va W,) déu khac biét véi cong thic kho kiét ¢ l1an lap lai thir 1 (Sy).
Luong phét thai khi N,O cua S; 16n hon W, va W, vai P < 0,05 (W, so sanh
V6i S;) va véi P < 0,01 (W, so sanh véi S)).

Mic di cé nhiing khac biét trén, nhung ciing chua thé khang dinh
lugng phat thai khi N,O cua cong thirc kho kién (S) 16n hon cong thic kho
vira (W) va cdng thac truyén thong (C).

Nhu vay cd thé khang dinh: bang kiém dinh thdng ké sé liéu cua cac
cong thie theo tung 1an 13p lai, khdng phat hién dugc su khac biét vé luong
phat thai khi N,O cua cac cong thirc ¢ vu chiém xuén 2017.

(2) So sanh lrong phét thai khi N,O ciia cac cdng thic khi két hop 2 lan lap
i

Sau khi kiém dinh bang tiéu chuan Z.test, két qua so sanh luong phét
thai khi N,O & cac cdng thirc tudi cua hai l1an 13p lai trong vu chi@ém xuan
2017 (phu luc bang P3.21) nhu sau:

- Khong ¢6 su khac nhau gitra C va W, so sanh vdi P < 0,05.

- Khong c6 su khic nhau gitta C va S so sdnh véi P <0,05.

- Khong c6 su khac nhau gitta W va S so sanh véi P < 0,05.

T6m lai, qua so sanh sd liéu cua cac cong thic theo tung lan lap lai ¢
trén va dac biét 1a khi két hop hai lan 13p lai c6 thé khang dinh: & vu chiém
xuan 2017 khéng c6 su khac biét vé luong phat thai khi N,O giira cac cong
thae véi P < 0,05.
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3.6.6. Vu mua 2017

3.6.6.1. Lwong phat thdi khi N,O cua cac cong thurc ¢ vu mua 2017

Luong phéat thai khi N,O cua céc cong thirc va céc lan 1p lai ¢ vu mua
2017 duogc trinh bay ¢ bang 3.16 va phu luc bang P3.24.

Bang 3.16: Gia tri trung binh mau véi hai 1an Lip lai vé lwong phat thai
khi N,O cua cac cong thirc 6 vu mua 2017

Don vi tinh ppm

. Cong thurc
Chi so
C W S
S6 mau (n) 96 96 96
Luong N,O trung binh (tb) 0,3602 0,3684 0,3696
Phuong sai mau (psm) 0,0012 0,0008 0,0014
Phuong sai tong thé (pstt) 0,0011 0,0008 0,0014

Luong phét thai khi N,O cua cac cong thic & vu mia 2017, tai hau hét

cac lan xac dinh ciing chi dao dong trong khoang 0,3 + 0,4 ppm. C4c gia tri

mau ciing khong khac biét nhiéu ¢ cac lan xac dinh theo thoi gian sinh truong

cua cay Ila, va sap xép theo thur tuy: S > W > C.
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Hinh 3.43. Biéu d6 dién bién N,O va mue nwéc rudng khu S theo thoi
gian sinh trwéng cay l0a - vu mua 2017
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Nhiing két qua nhan xét vé luong phat thai khi N,O cua céc cong thuc
& vu mia 2017 khong c6 su khéc biét dang ké so véi cac két qua va nhiing

nhan xét cia cac vu nam 2016 va 2015.
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Hinh 3.44. Biéu d6 dién bién N,O va mwe nwéc rudng khu W theo thoi
gian sinh trwéng cay l0a - va mua 2017
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Hinh 3.45. Biéu d6 dién bién N,O va mwe nwéc rupng khu C theo thoi
gian sinh trwéng cay l0a - va mua 2017

V& biéu d6 quan hé giita cuong do phat thai N,O voi muc nuéc mat

ruong theo thoi ky sinh trueéng va phét trién cua cay 10a vu moa 2017 theo céc
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hinh 3.43, hinh 3.44 va hinh 3.45 cho thiy cudong d6 phat thai khi N,O rat
thap tir 0,0000157 + 0,0104 mg/m? - phut, c6 su chénh léch kha I6n gitta sb
I6n nhat va bé nhat. Khi muc nude trong rudng dao dong tir -25 + + 10 cm thi
cuong do phat thai khdng c6 mdi twong quan trong ca 3 khu thi nghiém. Hinh
3.43, cuong do phét thai N,O 16n nhét trong giai doan f3 + f4 (cdy IGa hinh
thanh bong dén lam dong tré bdng); hinh 3.44 cudong do phat thai 16n nhat
nam trong giai doan f3 (cdy lda hinh thanh béng); hinh 3.45 cuong do phat
thai I16n nhat nam trong giai doan f4 (cay lua lam dong tré bong).

Hinh 3.46 cho thay cudng d6 phat thai trung binh khi N,O vu mua 2017
tai 6 kho kiét 12 0,002758 mg/m? - phut; & khd vira 1a 0,002649 mg/m? - phut;
6 truyén thong 1a 0,002157 mg/m?- phit.

N,O - mua 2017 —e—ocit
— 0.03 —e—CI1-R
>

= |

S 0.025 2

© —e—C2-R

\g 0.02 WI-L

= —e— WI1-R

Q, 0.015 wi

= |

0.01 —— W2-R

0.005 —0— S1-L

0 —e—5SI1-R

——S2-L

-0.005 —8— S2-R
-0.01
-0.015

7114 7124 8/3 8/13 8/23 9/2 9/12 9/22

f1 f2 f3 f4 5 f6

Hinh 3.46. Biéu d6 cwong d phat thai khi N,O vu mua 2017

3.6.6.2. So sanh Iugng phét thai khi N,O gitra cac cong thuc ¢ vu mua 2017

(1) So sanh lwong phét thdi khi N,O giiza cac cong thirc cua ting lan lap lai

Két qua so sanh luong phét thai khi N,O giita cac cong thic cua ting
lan 13p lai & vu mba 2017 bang tiéu chuan Z.test duoc trinh bay ¢ phu luc
bang P3.23 va P3.25 cho thay:

116



- Luong phét thai khi N,O cua cong thirc truyén thong & 1an 1ap lai tha
1 (Sy) c6 su khéc biét vai cong thirc kho vira ¢ 1an 1ap lai tha hai (W,). Luong
phat thai khi N,O cua W, 16n hon C;.

- Mic di c6 sy khéc biét trén, nhung cling chua thé khang dinh: cong
thire khd vira (W) c6 luong phét thai khi N,O 16n hon cong thtc truyén théng
(C). Nhu vy, c6 thé khang dinh: trong vu chiém xuan 2017, bang kiém dinh
théng ke sd liéu cua cac cong thirc theo ting 1an 13p lai, khdng phét hién duoc

su khac biét vé lugng phat thai khi N,O ¢ vu mua 2017.

(2) So sénh lirong phét thai khi N,O ¢ cac cong thire khi két hop 2 lan lp lai

Sau khi kiém dinh bang tiéu chuan Z.test, da thu duoc két qua so sénh
lugng phét thai khi N,O giita cac cong thic tudi cua hai lan lap lai trong vu
mua 2017 (phu luc bang P3.24) nhu sau:

- Khong ¢6 su khac nhau gitra C va W, so sanh v61 P < 0,05

- Khong c6 su khac nhau gitra C va S, so sanh voi P < 0,05

- Khong ¢6 su khac nhau gitta W va S, so sanh véi P < 0,05

TOm lai, qua so sanh so liéu cua cac cong thic theo tung lan lap lai ¢
trén va dic biét 1a khi két hop sé liéu cua hai 1an lap lai ¢ thé khang dinh: ¢
vu mua 2017 khong c6 su khac biét vé luong phat thai khi N,O gitra cac cong
thtrc vai P < 0,05.
3.6.7. Tong hep, danh gia danh hweng ciia ché d¢ twdi dén lwong phat thdi
khi N,O trong 3 nam thi nghi¢m
3.6.7.1. So sanh lugng phat thai khi N,O cua cac cong thuc gitra vu chiém
Xuan va vy mua trong 3 nam thi nghiém

So sanh giéa tri trung binh mau cua cac céng thuc giira vy chiém xuan

va vu mua.

Gia tri trung binh mau cua cac cong thuc & cac vu thi nghiém da duoc
trinh bay & céac phan trén. Bang 3.17 va phu luc bang P3.26, P3.27, P3.28 tap
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hop lai cac gié tri trung binh mau, cua cac cong thic ¢ cac vu nham muc dich
so sanh cho thay céc gié tri trung binh mau cua cac cong thac vé lugng phat
thai khi N,O cua cac cdng thirc ¢ cac vu chiém va vu mua trong 3 nam thi
nghiém chi dao dong trong khoang 0,3 + 0,4 ppm.

Véi ham lugng va sy khéc biét rat nho nhu Bang 3.17 thi ¢6 thé noi:
Luong phét thai khi N,O cua cac cong thic gitra vu chiém xuan va vu mua
trong 3 nam thi nghiém c6 sy khac biét rat thap, khong dang ké.
Bang 3.17: Gia tri trung binh miu vé lwgng N,O ciia cac cdng thire & cac

vu trong 3 nam thi nghiém

Pon vi tinh ppm

Vu va nam thi Cong thirc
nghiém C W S
Chiém xuén 2015 0,3405 0,3413 0,3372
Mua 2015 0,3971 0,3710 0,3460
Chiém xuén 2016 0,3408 0,3425 0,3776
Mua 2016 0,3213 0,3292 0,3351
Chiém xuan 2017 0,3531 0,3503 0,3546
Mua 2017 0,3602 0,3684 0,3696

3.6.7.2. So sanh lugng phat thai khi N,O cua cac cong thuc gitra vu chiém
Xuan va vu mia qua kiém dinh thong ké

Két qua kiém dinh bang tiéu chuan Z.test vé lugng phat thai khi N,O
cua cac cong thic ¢ cac vu chiém xuén va vu mua trong 3 nam thi nghiém
duoc trinh bay & bang 3.18 va phu luc bang P3.26, P3.27, P3.28 cho thay
trong nam 2015 va 2016 co su khac biét vé luong phat thai khi N,O cua cac
cong thirc gitra vu chiém xuén va vu mua.

Trong nam 2015 lugng phét thai khi N,O cua céc cong thirc ¢ vu mua Ion
hon vu chiém xuan. Nhung trong nam 2016 c6 két qua nguoc lai, lugng phét
thai khi N,O cua céac cong thirc ¢ vu chiém xuan 1én hon vu mua.

Trong nam 2017 cac cong thiurc tudi khé vira ra va khd kiét co luong

phat thai khi N,O & vu mua Ién hon vu chiém xuan. Két hop véi két qua kiém
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dinh thong ké trong nim 2015 ¢6 thé néi lwgng phat thai khi N,O & vu mua c6
xu hudng lé6n hon vu chiém xuan. Hién tuong nay cé thé giai thich do anh
huong cua nhiét dd dén hoat dong cua céc vi khuan tham gia trong qué trinh
ni to rat hoa ciling nhu phan ni to rat. Nhiét d6 ¢ vu mua cao hon vu chiém
xuan 1am ting hoat dong caa cac nhdm vi khuan nai trén.

Bang 3.18: Két qua so sanh lweng phat thai khi N,O ciia cic cong thic
gitra vu chiém Xuan va vu mua trong 3 nam thi nghiém

Niim thi nghiém Két qua so sanh So sanh véi P
C chiém < C mua P < 0,001
2015 W chiém < W mua P < 0,001
S chiém < S mua P < 0,001
C chiém > C mua P < 0,001
2016 W chiém > W mua P < 0,001
S chiém > S mua P < 0,001
C (khong khac nhau) P < 0,005
2017 W chiém < W mua P < 0,001
S chiém < S mua P <0,001

Mac du vu mua cé lwong mua 16n, nhung giai thich hién tuong trén
theo anh hudng cua ché d6 nude khdng thuyét phuc. Béi vi, cac két qua & cac
phan trén da khang dinh ché d6 nuéc khong anh huong rd rét dén luong N,O
phat thai.

Tuy kiém dinh théng ké cho thay c6 su khéac biét vé luong phét thai khi
N,O gitta vu chiém xuan va mia & mot vai nim riéng 1é. Nhung tong hop
trong ba nam va két hop voi gia tri trung binh miu cta cac vu thi ¢ thé
khing dinh: khéng cd sy khac biét dang ké vé luong phat thai khi N,O cua
cac cong thac gitra vy chiém xuén va vy mua trong 3 nam thi nghiém.

Két qua so sanh luong phat thai khi N,O cua cac cong thuc giira vu chiém
XUAN VA vu mua trong 3 nam thi nghiém mat lan nita khang dinh rang: Ché do

nuéc khong anh huang rd rét dén lugng N,O phét thai. Boi vi, & vu mia c6
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lwgng mua nhiéu hon, nhung ciing khéng c6 su khac biét rd rét vé lugng N,O

S0 VGi vu chiém xuan & tat ca cac cong thac thi nghiém.

3.6.7.3. Luong phat thai khi N,O cua cac cong thirc

Bang 3.19: Két qua vé hrong phat thai khi N,O gitra cic cong thire

ciia cac vu trong 3 nam thi nghiém (quy doi ra tan/ha)

N,O
Khi phat Nam 2015 _}\I{lm 2016 _ltlﬁm 2017
thai chiém . Ch'Aem . chlfzm \
SUAN-WS mua-SA | xuan- | mua-SA | xuan- | mua-SA
WS WS

S6 ngay 108 95 106 95 115 86

Kho kiét
Cuong do
phat thai khi| 0,0047 | 0,0887 | 0,2535 | 0,0622 | 0,0678 | 0,0169
mg/mZ.h)
Luong phat
thai (tan/ha) 0,0001 | 0,0020 | 0,0064 | 0,0014 | 0,0019 | 0,0003
Luong theo
CO,e 0,0363 | 0,6029 | 1,9219 | 04224 | 0,5576 | 0,1040
(tin/ha)

Khé vira
Cuong do
phat thai khi| 0,0175 | 0,2069 | 0,0820 | 0,0905 | 0,0840 | 0,0167
mg/m?.h)
Luong phét
thai (tan/ha) 0,0005 | 0,0047 | 0,0021 0,0021 | 0,0023 | 0,0003
Luong theo
CO,e 0,1349 | 1,4056 | 0,6219 0,6146 | 0,6907 | 0,1025
(tin/ha)

Truyén thong
Cuong  do
phat thai khi | 0,0431 | 0,2807 | 0,0217 0,0165 | 0,0584 | 0,0456
mg/m®.h)
Luong phéat
thai (tan/ha) 0,0011 | 0,0064 | 0,0006 | 0,0004 | 0,0016 | 0,0009
Luong theo
CO,e 0,3328 | 1,9072 | 0,1647 0,1120 | 0,4804 | 0,2803
(tin/ha)

Gia trj trung binh mau vé lugng phat thai khi N,O cua céc cong thic thi

nghiém: Truyén thong, khd vira va kho kiét chi dao dong trong khoang 0,3 +
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0,4 ppm & tat ca cac vu. Nhu vay, luong phat thai khi N,O cua cac cong thic
& tat ca cac vu nghién cau déu gidng nhau ¢ dic diém 14 rat thap. Su khac biét
vé luong phét thai khi N,O xay ra giita cac cdng thirc hay gitra cac mua vu
clia cac nam nghién ctu ciing chi xay ra trong khoang rat nho, tir 0,3 + 0,4
ppm thi ¢d thé néi nhiing su khéc biét trén rat thap va khong c6 nhiéu y nghia.
N6i cach khac, dat nghién ciu co lugng phét thai khi N,O rat thap. Trong
diéu kién do, su thay d6i ciia ché do tudi khong lam thay doi rd rét vé luong
N,O phét thai.
Nguyén nhan cia dat nghién cau, di ¢ ché do tuéi nao ciing c6 luong

phat thai khi N,O rat thap, mot 1an nita c6 thé tdm tat nhu sau:

N,O L& san pham trung gian trong qua trinh phan ni to rat hoa. Néu
N,O khdng phat thai s& tiép tuc chuyén hda thanh N, va phét thai vao khong
khi. Biéu kién dé N,O ciing nhu cac khi khac phat thai 1a su thay d6i khi cua
dat thuan loi. Pat lua nudc thudng cé diéu kién nay khéng thuan loi.

Luong phét thai khi N,O qua 3 nim (2015 + 2017) ¢6 xu thé Ién tir giai
doan cay lGa cdy dén hét giai doan dé nhanh, thap nhat vao thoi diém cay lua

chic xanh va chuén bi thu hoach.

Trong khi dién bién cua phat thai khi N,O 1a khac nhau giita cic nim,
muc phat thai quy doi cua N,O c6 xu huéng giam dan ¢ khu kho vira va kho
kiét nam 2015 va ting dan tir khu kho kiét, khd vira dat gia tri I6n nhat do
duoc tai khu canh tac truyén théng. Nam 2017 c6 su thay doi rd rét vé tong
muc khi N,O quy ddi, khu khd vira c6 gia tri 16n nhat (0,63 g/m?*-ngay) mic
du khdng cé su chénh léch qua 16n giita cac khu rudng S dat 0,5 g/m?/ngay; C
dat 0,43 g/m*-ngay.
3.6.7.4. Anh huong cua ché do tudi dén luogng phat thai khi N,O qua 3 nim
thi nghiém

Nhu & cic phan trén da trinh bay, gia tri trung binh mau vé lugng phat

thai khi N,O cua céac céng thac trong 6 vu qua 3 nam thi nghiém chi dao dong
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trong khoang 0,3 = 0,4 ppm. Nhu viy, so sanh vé gid tri trung binh mau cua
cac cdng thire trong ba niam thi su khéc biét rat thip khdng c6 nhiéu y nghia.

Téng hop két qua so sanh vé luong phat thai khi N,O caa cac cong thic
theo tiéu chuan Z.test qua 3 nam thi nghiém dugc trinh bay & bang 3.20.

Bang 3.20: Tong hop két qua so sanh vé lwgng phat thai khi N,O giira cac
cong thirc cia cac vu trong 3 nam thi nghiém

Két qua so sanh

Vu Tirng lan lap lai Két hop 2 lan lip
cua cac cong thirc cua cac cong thirc
Chiém xuan 2015 W2 > Sl S<W
Ci>S; C>S

Mua 2015 Ci>S, W>S
C,>S;
W, >S,
W, >S5,
Chiém xuan 2016 C;<$S; C<S
C,<S; W<S
W, <S;
Mua 2016 Ci<W, C<W
Chiém xuan 2017 C,<W;
Chiém xuén 2017 C1 < Sl
Mua 2017 Ci<W,

Mic du két qua kiém dinh théng ké cho thay c6 khéc biét vé lugng phét
thai khi N,O & mot s6 cong thirc. Nhung mot s6 khac biét d¢6 khong thng
nhét gita cac nam nghién ctu ndam 2015 va nim 2016. Riéng ndm 2017 hoan
toan khdng phat hién duoc sy khéc biét vé luong phét thai khi N,O gitta cac
cong thic ¢ vu chiém xuan ciing nhu vy mua.

Nhu vay, qua kiém dinh thdng ké theo tiéu chuan Z.test di dén khang
dinh: gitra cac ché do tudi truyén théng, kho vira va kho kiét khdng co su
khé&c biét vé luong phat thai khi N,O tir dat nghién ctu.

Nguyén nhan cua két qua trén cé thé giai thich nhu sau:
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- Qua trinh phan ni to rat hda xay ra & diéu kién yém khi véi thé oxi hoa
khtr thip; NO5™ bi khtr ¢ Eh tir +200 mV tro xudng, trong khi d6, Eh cta dét
nghién ctru ludn nhoé hon 26 mV. O diéu kién tudi ngdp thuong xuyén (truyén
théng, kho vira hay kho kiét), dat déu c6 Eh thuén loi cho qua trinh khir NO3.
Pay 1a nguyén nhan khi ché d6 tuéi khac nhau khong co sy khac biét vé su
hinh thanh va phat thai N,0.

-Mic du diéu kién yém khi tao diéu kién thuan loi cho qua trinh phan
ni to rat hoa va hinh thanh san pham trung gian la N,O. Hién tuong nay c6 thé
giai thich: dé c6 qua trinh phan ni to rat hda can c6 qua trinh ni to rat héa hinh
thanh NO5™. Qua trinh ni to rat héa dugc hinh thanh ¢ diéu kién héo khi, nhu &
trén cling da dé cap. Noi cach khac su hinh thanh N,O vira phu thudc diéu
kién yém khi va héo khi.

Nhitng nguyén nhén trén 1a co s¢ khoa hoc dé giai thich kndng phat
hién duoc sy khéac biét vé luong phat thai khi N,O giita céng thuc truyén
théng vai cong thirc kho vira va khd kiét ciing nhu giira céng thirc khé vira va
kho Kiét.

Bang 3.21: Tong hop két qua so sanh vé lwong phat thai khi N,O vu
chiém xuan cia 3 nadm

Niam S W C

2015 0,3372 0,3413 0,3405
2016 0,3377 0,3425 0,3408
2017 0,3546 0,3502 0,3531

Két qua phan tich s liéu (bang 3.21, phu luc P3.29) cho thiy luong khi

N,O vu chiém xuéan phat thai gitta cac nam khdng c6 su khac biét thong ké

giita cac cong thirc thi nghiém khong c6 su khac biét thong ké. Két luan voi

murc tin cdy thong ké p = 0.01.

Theo két qua phan tich (bang 3.22 va phu luc P3.30), cho thay luong khi

N,O vu mua phat thai giira cac nim khong c6 su khac biét thong ké. Giita cac
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cong thirc thi nghiém khong c6 su khac biét thong ké. Két luan véi mire tin

cdy théng ké p = 0.01.

Bang 3.22: Tong hop két qua so sanh vé lwong phat thai khi N,O vu mua

cua 3 nam
Niam S W C
2015 0,345986 0,371000 0,397086
2016 0,335124 0,329191 0,321322
2017 0,369594 0,368371 0,360219

3.6.8. Thé 6 xy hoa khir va phat thai khi N,O
3.6.8.1. Vu chiém xuan nam 2015

Hinh 3.47 va hinh 3.48 cho thdy quan hé giita lwong phat thai N,O véi
Eh, pH ¢ do sau 5cm trong vy chiém xuan nam 2015 cho thay viéc phét thai
I6n nhét tap trung khi pH dat tir 5,5 + 8; Eh tap trung trong khoang tir -50 =+ -
200 mV; cuong d6 phat thai khi N,O phan Ién trong khoang tir 0 + 0,002
mg/m>-pht. Nhiét d6 thich hop cho phat thai N,O dao dong tir 20 + 35°C.

N,O, Eh - vu chiém xuan 2015
0.008
0.007
7S .
0.006
5
£ 0.005
E 0.004
(=]
= 0.003
c .
z * 0.002
2 g ** ¢
¢ 0001
X 2 . *
L 2P *® ¢ L‘ V'S ® ‘ ‘e’
-600 -500 -400 -300 -200 -100 0
Eh (mv) dat ¢ d6 sdu Scm

Hinh 3.47. Twong quan cia khi N,O véi Eh dat & d6 sau 5 cm vu chiém
xuan 2015
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N,O, pH - vu chiém xuan 2015
0.008
= 0.007 *
=
S 0.006
£
< 0.005
£
3, 0.004
Z  0.003
0.002 3
&
0 § %o ®
0 1 2 3 4 5 6 7 8
pH dét d6 sau 5cm

Hinh 3.48. Twong quan cia khi N,O véi pH dat & dé sdu 5 cm vu chiém
xuén 2015

3.6.8.2. Vu mua nam 2015

Hinh 3.49 va hinh 3.50 cho thdy quan hé giita lwong phat thai N,O véi
Eh, pH & d6 sdu 5cm trong vu muia nam 2015 cho thay viéc phat thai Ion nhat
tap trung khi pH dat tir 6 + 8; Eh tap trung trong khoang tur -50 + -200 mV;
cuong do phét thai khi N,O phan 16n trong khoang tir 0 + 0,005 mg/m?-phdt.
Nhiét do thich hop cho phét thai N,O dao dong tir 20 + 35°C.

N,O, Eh - vu mua nam 2015
— 0-05
::_; J.uo
< 2 g
o 0-04
E U.US
£ %e 0.03
Q,
= 0.02
0—‘—91317
<®
L 4 ¢
. L S0 o8 S anutronalle toq; |
-450 -400 -350 -300 -250 -200 -150 -100 -50 0
Eh (mV) cta dit & do sau Scm

Hinh 3.49. Twong quan cia khi N,O véi Eh dat & d9 sau 5cm va moa
2015
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N,O, pH - vu mua 2015
0.05
2 .
2004
E *
£ 0.03 *
Q
Z 0.02
0.01 - 0"
0 F ¥V
0 1 2 3 4 5 6 7 8
pH dét 6 d6 sau 5 cm

Hinh 3.50. Twong quan cia khi N,O véi pH dat & dé sdu 5cm vu muoa
2015

3.6.8.3. Vu chiém xuan nam 2016

Hinh 3.51 va hinh 3.52 cho thay quan hé giita lwong phat thai N,O véi
Eh, pH ¢ do sau 5cm trong vy chiém xuan nam 2016 cho thay viéc phét thai
I6n nhét tap trung khi pH dat tir 6,0 + 7,5; Eh tap trung trong khoang tir -50 +
-130 mV; cudong do phat thai khi N,O phan Ion trong khoang tir 0 + 0,01
mg/m? - phat. Nhiét d6 thich hop cho phat thai N,O dao dong tir 20 + 35°C.

N,O, Eh vu chiém xuin 2016
0-0R
g * 0.07
<
£ * 0.06
£ .
£ 0.05
Q, . 0.04
= .
0.03
* 0.02
- 0.01
* *
X e WS WoMy ¢ o
-250 -200 -150 -100 -50 0
Eh dit & do sau 5 cm (mV)

Hinh 3.51. Twong quan cia khi N,O véi Eh dat & dd sdu 5cm vu chiém
xuén 2016
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N,O, pH vu chiém xuén 2016
0.08
0.07 *
0.06 *
0.05
0.04
0.03
0.02 *
0.01 *

N,O (mg/m?-pht)

pH dét & d6 sau 5 cm

Hinh 3.52. Twong quan cia khi N,O véi pH dat & dé sdu 5cm vu chiém
xuén 2016

3.6.8.4. Vu mua nam 2016

Hinh 3.53 va hinh 3.54, quan h¢ gitra luong phat thai N,O vai Eh, pH &
d6 sau 5cm trong vu muia nam 2016 cho thay viéc phat thai 16n nhat tap trung
khi pH dat tir 5,8 + 6,8; Eh tap trung trong khoang tur -80 + -150 mV; cuong
d6 phat thai khi N,O phan 16n trong khoang tir 0 + 0,004 mg/m? - phuit.

N,O, Eh vu mua 2016
0.018
g * 0.016
=
& 0.014
?in 0.012
o 0.01
z 0:008
0.006
¢  0.004
<
Py R 2
N g o ¢ '
TS *s @ ¢ 0
-350 -300 -250 -200 -150 -100 -50 0
Eh dit ¢ do sdu 5 cm (mV)

Hinh 3.53. Twong quan cia khi N,O véi Eh dat & d6 sau 5 cm vu mia
2016
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So sanh v&i vu chiém xuén thi vu mua cuong dé phét thai N,O it co
bién dong hon, trong khi viia chiém xuan nhiéu thoi diém c6 cuong do phat

thai bién dong lon téi 0,07 mg/m? - phit.

- 002 ———NO,pHVvUMUa 2016
S
° .
€ 0.015
>
S
Q, 0.01
Pz
0.005
2/
* oA’
0
0 1 2 3 4 5 6 7 8
pH dat 6 6 sdu 5 cm

Hinh 3.54. Twong quan caa khi N,O véi pH dat & dé sdu 5cm vu muoa
2016

3.6.8.5. Vu chiém xuan nam 2017

Hinh 3.55 va hinh 3.56 cho thdy quan hé gitta luong phat thai N,O véi
Eh, pH ¢ do sau 5cm trong vy chiém xuan nam 2017 cho thay viéc phét thai
I6n nhét tap trung khi pH dat tir 5,5 + 7,0; Eh tap trung trong khoang tir -50 +
-200 mV; cuong do phét thai khi N,O phan I6n trong khoang tir 0 < 0,004
mg/m? - phat. Nhiét d6 thich hop cho phat thai N,O dao dong tir 20 + 31°C.

N,O, Eh vu chiém xuén 2017
0.016
g .
< 0.014
t * 0.012
£ .
£ 0.01
% * 0.008
0.006
A4 ¢ s 0004
* ® * 0.002
{. . QM@.&A—%
-300 -250 -200 -150 -100 -50 0
Eh dit ¢ do sdu 5 cm (mV)

Hinh 3.55. Twong quan cia khi N,O véi Eh dat & do sdu 5cm vu chiém
xuan 2017
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N,O, pH vu chiém xuén 2017
£ 0.016
2 .
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£
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0.004 e %o
¢
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M VYL
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pH dit & do sau 5 cm

Hinh 3.56. Twong quan cia khi N,O véi pH dat & dé sdu 5cm vu chiém
xuan 2017

3.6.8.6. Vu mua nam 2017

Hinh 3.57 va hinh 3.58 cho thdy quan hé gitta luong phat thai N,O véi
Eh, pH ¢ do sau 5cm trong vy chiém xuan nam 2017 cho thay viéc phét thai
I6n nhét tap trung khi pH dat tir 5,6 + 7,5; Eh tap trung trong khoang tir -80 +
-200 mV; cuong do phét thai khi N,O phan I16n trong khoang tir 0 + 0,006
mg/m* - phat. Nhiét do dat trong thoi diém ldy mau dao dong tir 26,2 +
40,8°C.

N,O, Eh vu mia 2017
k= * 0.01
(=)}
E 0.008
Q,
pd TN ¢ .
. P .
. O v . 0.004
* A& SR Y 71 0.002
© wh ot o o 0
-300 -250 200 -150 -100 50 0
Eh dit ¢ d6 sdu 5 cm (mV)

Hinh 3.57. Twong quan caa khi N,O véi Eh dat & d9 siu 5cm vu mua
2017
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N,O, pH vu mua 2017
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Hinh 3.58. Twong quan cia khi N,O véi pH dat & dd sdu 5cm va mua
2017

3.7. Két luan chwong 3
3.7.1. Anh hwéng ciia ché dé twdi dén lwong phét thdi khi N,O trong 3 nam
thi nghigm

Luong phét thai khi N,O trung binh cua céc cong thirc tudi truyén
théng kho vira va kho kiét ciia 6 vy ctia 3 ndm thi nghiém chi dao dong trong
khoang 0,3 + 0,4 ppm. Nhu vay, luong phat thai khi N,O ¢ cac cong thuc trén
déu rat thap. Su khéc biét vé lugng phat thai khi N,O giita cac cong thuc, gitra
cac mua vu cua cac nam trong pham vi 0,1 ppm.

Trong cé4c vu, luong phat thai khi N,O c6 xu thé Ion tir giai doan cay
lGa cay dén hét giai doan dé nhanh, thap nhat vao thoi diém cay lGa chac xanh
va chuan bj thu hoach.

Vi nhiing gié trj trén co6 thé khang dinh: lugng phét thai khi N,O cua
cac cong thue, dac biét la sy khac biét gitra chiing ciing nhu gitta C&¢ mua vu
rat thap, khéng cd nhiéu y nghia.

Két qua kiém dinh théng ké theo tiéu chuan Z.test di dén khang dinh:
qua 3 ndm thi nghiém khéng phét hién duoc sy khéc biét vé luong phat thai

khi N,O gitra cac cong thirc cling nhur gitta cAC mua vu.
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Nguyén nguyén nhan thu duoc cac két qua trén ciing di duoc dé cap o
cac phan trugc. Tong hop chung lai ¢é thé giai thich nhu sau:

Cac hop chat nito sau khi phan giai thanh NH,* hoic NOg, tuy diéu
kién moi truong dat sé tiép tuc chuyén hda. NH," qua qué trinh ni to rat hoa,
s& chuyén thanh NOy". Khi Eh cua dat & mac 200 mV thi qua trinh phan ni to
rat hoa xay ra. NOs™ bi khir thanh NO, N,O va san pham cudi ciing 1a N, phéat
thai vao khong khi. Nhu vay, N,O Ia san pham trung gian trong qué trinh
chuyén hoa nay, néu khong phat thai sé chuyén hoa thanh N..

Pé c6 NO; thi dat can co diéu kién hao khi dé qua trinh ni to rat hoa
Xay ra nhu trén ciing da dé cap. Nhu vay c6 thé néi, diéu kién héo khi cua dét
cling 13 yéu t6 gian tiép ¢é N,O hinh thanh. N6i cach khac dat c6 nhiéu NO3
bi khtt thi méi cé nhiéu N,O hinh thanh.

Két qua khao sat dong thai Eh cua dat nghién cau trong phong thi
nghiém: sau 1 ngay ngap nudc, dat da c6 Eh nhoé hon -100 mV, sau 1 thang
rit nude phoi dat, Eh cua dat van nho hon 26 mV. Nhu vay Eh cua dat thap,
dat cd tinh khtr manh.

Pat co tinh khir manh, Eh thap nhu trén anh hudéng dén cac qua trinh
sau:

- Han ché qua trinh ni to rat hoa dan dén luong NO3 trong dat thap.

- Thuan lgi cho qué trinh phan ni to rat héa. Boi vi, NO3” ¢ mirc 200
mV da bi khtr. Logic cua cac van dé ¢ day 1a:

+ Qua trinh ni to rat hda bi han ché thi lugng NO3 trong dét thap, dong
nghia véi lugng phét thai khi N,O thap, nhu cac két qua nghién ciu ¢ trén da
chuang minh.

+ Eh cta dat & mac 200 mV thi NOg™ da bi khtr. Trong khi d6 Eh cua
dat nghién ctu & ché d6 tudi nao ciing c6 Eh thap hon gid tri trén nhiéu. Két
qua nghién cau khong phét hién duoc su khac biét vé luong phat thai khi N,O

gitra cac cong thuc 1a do dic diém trén.
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- Lwong mua cuia Cac Vu ¢ cac nam nghién ciru nhu sau:

Nam 2015: vu chiém xuan: 244,6 mm; vu mua: 634,8 mm.
Nam 2016: vu chiém xuan: 586,2 mm; vu mua: 1192,8 mm.
Nam 2017: vu chiém xuan: 397,0 mm; vu mua: 1012,2 mm.

S6 liu trén cho thay: luong mua & vu mia so Véi ¢ vu chiém xuan 1on
hon nhiéu lan. Nhung lugng phéat thai khi N,O gitra vu chiém xuan va vu mua
cua cac cong thace cling khong c6 su khac biét.

Két qua nay ciing duoc giai thich boi cac nguyén nhan néu & trén. Nhu
vay, & dat nghién ctu, yéu t6 vé thoi tiét (lugng mua) cling khong anh huong
dén luong N,O phét thai.

3.7.2. Anh hwéng ciia ché dé twéi dén sw phét trién va nang sudt 10a

Sy phét trién cua cdy lua va ning suat tét nhat ¢ cong thic tudi kho
vira, sau d6 1a cong thic khd kiét va thap nhat 1a cng thuc truyén théng va
duoc sap xép nhu sau:

Luong nude tudi Voi nang sut cdy trong tai 3 khu thi nghiém cho thay:
nam 2015 luong nude tudi cua khu khé kiét 16n nhat nhung nang suat cia cay
trong khu khd vira cho cao nhat trong ca 3 cong thic thi nghiém. Luong nuéc
tudi/san pham nhé nhat vao khu khé vira vu mua nam 2015 dat 544 m*/tan
lGa; 16n nhat khu truyén théng cua vu chiém xuan dat 1077 m*/tan lda.

Nam 2016 lugng nudce tudi vu chiém xuan 2016 khu kho kiét cé Iuong
nude tudi thap nhat cho ning suat cao nhat; vu mia 2016 khu khod vira cho
nang suat cao nhat, trong khi lugng nuéc tuéi khéng phai Ién nhat. Luong
nudc tudi/san pham nho nhat vao khu khd kiét vu mia nam 2016 dat 313
m>/tan IGa; 16n nhat khu truyén thdng caa vu chiém xuén dat 564,9 m*/tan la.

Viéc so sanh luong nude tudi chi mang tinh chat tuong dbi, luong nudc

tudi cho lGa con phu thudc nhiéu vao lugng bbc hoi, va lugng mua trong vu.
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Nam 2017, lwong nude tudi vu chiém xuan 2017 khu kho vira cho nang
suit cao nhét; hiéu qua tudi 281 m*/tan; khu truyén théng 1a 477 m*/tan. Vu
mua mua nhiéu, hiu nhu khong phai tuéi.

Nguyén nhan cua cong thie tudi khd vira cho ning suét lda cao nhat
duoc giai thich 1a do lugng nudc vira du, dat co diéu Kién trao d6i khdng khi
t6t hon cong thirc tudi theo truyén thdng, oxy xdm nhap vao dat nhiéu tao

diéu kién cho ré l0a phat trién.

133



KET LUAN VA KIEN NGHI
1. Két luan

1) Pia diém nghién cau thuc nghiém tai x& Pha Thinh, huyén Kim
Pong, tinh Hung Yén. Pay 1a khu vuc dién hinh cho déng bing séng Hong,
c6 hé thdng tudi tiéu cho lGa thuan loi. Can bd va nhan dan co6 trinh d6 va
nhan thuc tét vé nhitng tién bo trong khoa hoc va ki thuat néng nghiép. Dt
trong lia & day dién hinh cho dat phu sa séng Hong khong dugc bdi hang
nam. Céc thiét bi thi nghiém hién truong dugc bé tri nham khéng ché va xéc
dinh duogc kha chinh xac duoc cac yéu té vé muc nudc ruong lda, muc nudc
kénh tudi tiéu, muc nuéc tram bom; chi s6 Eh, EC; céc yéu té khi tuwong
(lwgng mua, nhiét do, d6 am khong khi, cuong do anh sang,vv...). Cac s6 liéu
mau khi N,O dugc thi nghiém tai Phong thi nghiém cua Truong Pai hoc
Kyoto - Nhat Ban c6 d9 tin cay cao.

2) bat phi sa séng Hong khong duoc boi hang nam trong lda & tinh
Hung Yén c6 Eh dao dong trong khoang tur -10 + -350 mV va pH tr 6 + 8
thuan loi cho qua trinh phan ni to rat héa dé hinh thanh san pham trung gian
1a N,O (khdng thuan lgi cho qué trinh ni to rat hda tao thanh NOy).

3) Gia tri trung binh miu vé lugng phét thai khi N,O cua cac cong thic
truyén thong, kho vira va khd Kiét & 6 vu trong 3 nam thi nghiém déu rét thap,
chi dao dong trong khoang 0,3 =+ 0,4 ppm. Sy khac biét vé luong phét thai khi
N,O giita cac cong thirc tudi khac nhau ciing nhu gitta ca&c mua vu rat thap,
khéng c6 y nghia thong ke.

4) Trong cac giai doan sinh truang va phét trién cua cay laa, luong N,O
phét thai Ion nhat trong giai doan cay Ila tir khi cay dén hét giai doan dé
nhanh, do giai doan nay dat ngap nudc (Eh thap) va cé bon nhiéu dam uré;
lugng N,O phat thai thap nhat vao thoi diém cy lda chac xanh va chuan bi

thu hoach, do ¢6 nudc rut mat rugng.
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5) Két qua nghién ciu tinh todn qua 3 nam (2015 + 2017) tong luong
phat thai khi N,O ddi véi cong thuc tudi kho kiét tir 0,0003 + 0,0064 tan/ha-
vy, trong duong tir 0,1 + 1,9 tin/ha-vu (theo CO.e); cong thirc tudi khd vira
0,0003 + 0,0047 (tan/ha-vy), twong dwong tir 0,1 + 1,4 tan/ha-vu (theo CO.e);
cong thie tudi truyén théng 0,0009 + 0,0064 tan/ha-vuy, trong duong tir 0,3 +
1,9 tin/ha-vu (theo CO.e).

6) COng thirc tudi kho vira cd tac dung tét nhat, cho nang suat cao nhat,
tiét kiem nudc tudi tir 20,5 + 36,5%, luong phat thai khi N,O khong khac biét
nhiéu so vai cac cong thie tudi khac, tuy nhién tong lugng phat thai KNK
(CH,4 va N,O) giam tir 20,5 + 29,1%.

2. Kién nghi

1) Ché d6 tudi khd vira nén dugc ap dung trong canh tac lGa trén dién
rong ddi voi nén dat trong lda cd gia tri Eh thap hon -10 mV, gia tri pH
khoang 6 + 8.

2) Can cd nhitng nghién ciu vé anh huong cua ché do tudi dén lugng

phat thai khi N,O trén ruong lta & nhiing loai dat c6 gia tri Eh cao hon.
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PHU LUC: ANH HOAT PONG NGHIEN CUU
HINH ANH TRIEN KHAI LAP PAT THIET BI NGHIEN CUU




LAY MAU KHI, NUOC, PAT VA MAU PO NANG SUAT LUA




THEO DOI CAC CHI SO NONG NGHIEP, THAM PHONG THi NGHIEM MAU
KHI, CHAT LUQNG THOC TAI TRUONG PAI HQC KYOTO-NHAT BAN




PHU LUC CHUONG 2
Bang P2.1: Quy trinh twdi Khu Kho Kiét

Vu chiém xuin

. . f(t) Lo
Glal‘dOi.lIl VH (cm) (ngay) Ghi chu
Lua hoi xanh 2+3 Ngay thor | Duy tri 16p nuéc mat rugng 2 + 3 cm
dé nhanh 0+30 sau cay trong thoi gian 30 ngay sau cdy (thoi
(30 ngay) |diém dé nhanh), néu gip mua thio
nudc gitt ® muc 2 + 3 cm (phai ti€u
thoat nudc trong thoi gian 01 ngay)
Cudi dé nhanh | 0 + (-15) |Ngay thtr 31 +| Thao can, phoi kh6 mét rudng
42 sau cay
(12 ngay)
Giaidoan lta| 1+2 Ngay tht  |Tudi git am 16p nudc mat rudng
hinh thanh 43+49 sau ciy | 1,0+-2cm, khi myc nudc rat xudng thap
bong (7 ngay) hon mat ruéng 15 cm thi tudi lai
Giaidoan lta| 1+2 Ngay thu Tuéi giit am 16p nudc mat rudng 1+2
lam dong va 50+77 sau ciy cm
trd bong (28 ngay)
Giai doan lta | 0 + (-15) Ngay tht Tudi gitr am 16p nude mit rudng 12
ngam sira va 78+100 sau | cm, khi muc nuéc rat xudng thap hon
chic xanh céy mat rudng 15 cm thi tudi lai
(23 ngay)
Giai doan lua | 0 + (-15) | Ngay tha 101 |D¢ kho rudng dén khi thu hoach.
chin —thu +110
hoach
Vu mua
Giaidoanlta | 2+3 | Ngaytht 0+ |Duy tri 2+3 cm néu gip mua thio nudc
hodi xanh dé 20 sau ciy (20 |giit & mic 2+3 cm (cha ¥ phai tiéu
nhanh ngay) thoat nudc trong thdi gian 01 ngay)
Giai doan cudi | 0 (-15) | Ngay thr 21 +|Thao can, phoi khdé mat rudng, Néu
dé nhanh 30saucdy |gdp mua phai thao ki¢t ngay trong
(10 ngay)  |ngay
Giai doan Ia | 1+2 |Ngay tha 31+ |Tudi giit am 16p nudc mat rudng 1 + 2
hinh thanh 37 sau cdy (7 |cm, khi myuc nuée
bbng ngay)
Giaidoanlla | 1+2 |Ngaytht 38 + |Ludn giir 16p nudc mat ruong 1 +2 cm
lam dong va 57 sau cay
trd bong (20 ngay)
Giai doan lua | 2 + (-15) Ngay thir | Tudi giit am 16p nudc mit ruong 1 = 2
ngam sira va 58+85 sau céy cm, khi muc nudc rat Xuéng thép hon
chéc xanh (28 ngdy) |mit rudng 15 cm thi tudi lai, néu gip
mua phai thio nudc trén rudng xudng
con 1+2 cm trong ngay
Giai doan lia | 0 + (-15) | Ngay thir 86 |Théo can, phoi kho mat ruong
chin — thu +95 sau ciy
hoach (10 ngay)




Bang P2.2: Quy trinh twéi khu kho vira

Vu chiém xuan

. . f(t) o
Glal‘dOi.lIl VH (cm) (Ngay) Ghi chu
Lta hoi xanh 2+3 | Ngay thor 030 |Duy tri 16p nudc mat ruong 2 + 3 cm
dé nhanh sau cay trong thoi gian 30 ngdy sau cay (thoi
(30 ngay) diém dé nhanh), néu gip mua tho
nudc gitt 6 mic 2 + 3 cm (phai tiéu
thoat nude trong thoi gian 01 ngay)
Cuoi dé nhanh | 0+ (-5) | Ngdy thr 31 +
42 sau cay |Thao can, phoi khd mét ruong
(12 ngay)
Giai doan lna| 1+2 |Ngaytht43+49|Tudi gitt am 16p nuéc mit rudng
hinh thanh sau cdy 1+2cm, khi myc nude rit xudng thap
bbng (7 ngay) hon mat ruéng 5 cm thi tudi lai
Giai doan lta | 1+2 |Ngay thi 50+77 e i A 12 T .
\ \ \ P Tudi gitt am 16p nudc mat rudng 1+2
lam dong va sau cay cm
tr0 bong (28 ngay)
Giai doan lta | 0 + (-5) Ngay thtr Tudi gitr am 16p nude mit rudng 12
ngam sira va 78+100 sau cdy | cm, khi muc nuéc rat xudng thap hon
chic xanh (23 ngay) mat ruéng 5 cm thi tudi lai
Giai doan lta | 0+ (-5) | Ngay tha 101 |Dé kho ruong dén khi thu hoach.
chin — +110
Vu mua
Giaidoanlioa | 2+3 Ngay thd 0+ |Duy tri 2+3 cm néu gip mua thio
hoi xanh dé 20 sau cdy (20 [nuéc gitt & mic 2+3 cm (cha y phai
nhanh ngay) tiéu thoat nudc trong thoi gian 01
, ngay) ,
Giai doan cudi| 0+ (-5) | Ngay thir 21 + | Thao can, phoi khé mét rung, Néu
dé nhanh 30saucdy |gdp mua phai thdo ki¢t ngay trong
(10 ngay)  |ngay
Giaidoan lua| 1+2 Ngay tha 31 = |[Tuéi giit am 16p nudc mit rudng 1 +
hinh thanh 37 sau cdy (7 |2 cm, khi myc nude
bong ngay)
Giaidoanlta | 12 Ngay the 38 + |Ludn gilt 16p nudec mat ruong 1 + 2
lam dong va 57 saucdy |cm
trd bong (20 ngay)
Giai doan ltia | 2 + (-5) |Ngdy thir 58+85 | Tudi gitt m 16p nuéc mit ruong 1 +
ngam sira va sau cay 2 cm, khi myc nudc rat xudng thap
chic xanh (28 ngay)  |hon mat rudng 5 cm thi tudi lai, néu
gdp mua phai thdo nudc trén rudng
xudng con 1+2 cm trong ngay
Giaidoan lGa | 0+ (-5) | Ngay tht 86 |Thdo can, phoi kho mat rudng
chin — thu +95 sau cdy (10
hoach ngay)




Bang P2.3: Gidng, mat dj gieo ciy trong toan khu thi nghiém

Nam 2015 Nam 2016 Nam 2017
Giai doan | chiém . chiém . chiém .
Xuan mua Xuan mua Xuén mua
Ngay cay | 6/2/2015 |26/6/2015 | 22/2/2016 | 2/7/2016 | 17/2/2017 | 5/7/2017
f1 (IGa hoi| 6/2-7/3 | 26/6-15/7 | 22/2-23/3 | 2/7-21/7 | 17/2-18/3 | 6/7-25/7
xanh dé| (30 ngay) | (20 ngay) | (30 ngay) | (20 ngay) | (30 ngay) (20
nhanh) ngay)
f2 (cudi deé| 8/3-19/3 | 16/7-25/7 | 24/3-4/4 | 22/7-31/7 | 19/3-30/3 | 26/7-4/8
nhanh) (12 ngay) | (10 ngay) | (12 ngay) | (10 ngay) | (12 ngay) (10
ngay)
f3 (lba hinh| 20/3-26/3 | 26/7-1/8 | 5/4-11/4 | 1/8-7/8 | 31/3-6/4 |5/8-11/8
thanh bong | (7 ngay) | (7 ngay) | (7 ngay) | (7 ngay) | (7 ngay) | (7 ngay)
f4 (l0a lam| 27/3-23/4 | 2/8-21/8 | 12/4-9/5 | 8/8-27/8 | 7/4-4/5 12/8-
dong — tro| (28 ngay) | (20 ngay) | (28 ngay) | (20 ngay) | (28 ngay) | 31/8
bong (20
ngay)
f5 (I0a| 24/4-18/5 | 22/8-12/9 | 10/5-1/6 | 28/8-10/9 | 5/5-29/5 | 1/9-15/9
ngam sira| (25 ngay) | (21 ngay) | (23 ngay) | (14 ngay) | (25 ngay) (15
va  chéc ngay)
xanh
f6 (l0a chin| 19/5-3/6 | 13/9-22/9 | 2/6-15/6 | 11/9-20/9 | 30/5-20/6 | 16/9-
—thu hoach | (16 ngay) | (10 ngay) | (14 ngay) | (10 ngay) | (22 ngay) | 25/9
(10
ngay)
Ngay thu| 4/6/2015 22/9 15/6 20/9 20/6 25/9
hoach
Giong lta | Béac thom | Thién uu | TBR225 N25 Thién wu | Thién uu
8 8 8
Mat do cay 36 36 36 36 36 36
(khém / m?)




Bang P2.4: Phuong phap danh gia cac chi tiéu sinh trwéng, phat trién

TT | Tén chi tiéu Phuong phap theo doi, danh gia (don vi do)
e Trung binh sé nhanh hitu hiéu cua 10 khoém/o
1 | Kha nang dé nhanh (nhanh/khém) - do & thai gian sau trd.
‘ Trung binh chiéu cao cua 10 cy/6: do chiéu cao
2 | Chicu cao cay tr mat dat den dinh la cao nhat hoac dinh bong
cao nhat (cm) - do & thoi gian sau trd 2 tuan
£ oa . Trung binh sé bdng cua 10 khém/d ( bdng ) - dén
3 | SO bong/khom khi thu hoach
A a A Trung binh chiéu dai 10 bdng/6 (cm) - do tir ¢o
4 | Chicu dai bong bong dén diu bong - do khi thu hoach
5 | S hat/ bong Trung binh s6 hat cua 10 bong/6 - dém sau khi
thu hoach
< ¢ Trung binh s6 hat chac caa 10 béng/é - d&ém sau
6 | S0 hat chac/ bong khi bong lua dugc phoi kho
7 | Trong Iwong 1000 hat | Trong lugng 1000 hat/6 (g)
8 | Nane sudt IV thuvét S6 khom/m* X sb bong/khom X s6 hat chéc/
g suat Ty thtly bong X trong lugng 1000 hat/100000 (tin/ha)
9 | Nang suat thyc thu Ning suét & thi nghiém (tan/ha)




Bang P3.5: Thoi diém bon phan va hwgng phan bon

Bdn phan . . Nam 2015 Nam 2016 Nam 2017
Giai — — —
doan Chl?m mua Chl?m mua Chl?m mua
xuan xuan xuan
Bon lot 4/2 24/6 20/2 30/6 15/2 6/7
NPK (16-16-8)*3: 140kg/ ha. Phan lan P: 416 kg/ha.
Ngay cay | 6/2/2015 | 26/6/201 | 22/2/2016 | 2/7/2016 | 17/2/201 |5/7/201
5 7 7
. 6/2-7/3 |26/6-15/7| 22/2-23/3 | 2/7-21/7 |17/2-18/3| 6/7-
é = (30 ngay) | (20 ngay) | (30 ngay) | (20 ngay) | (30 ngay) | 25/7
P (20
Bon thic = € ngay)
28| 1312 14/6 173 9/7 2412 | 1377
= NPK (16-16-8)*3: 280 kg/ha; Uré: 110 kg/ha
f2 (cu6i dé nhanh) | 8/3-19/3 |16/7-25/7| 24/3-4/4 |22/7-31/7|19/3-30/3| 26/7-
(12 ngay) | (10 ngay) | (12 ngay) | (10 ngay) | (12 ngay)| 4/8
(10
ngay)
f3 |20/3-26/3 | 26/7-1/8 | 5/4-11/4 | 1/8-7/8 | 31/3-6/4 | 5/8-
(lva | (7 ngay) | (7 ngay) | (7 ngay) | (7 ngay) | (7 ngay) | 11/8
hinh (7
Bén dén dong | thanh ngay)
bong 24/3 2/8 8/4 4/8 4/4 8/8
KCL 3*5: 110 kg/ha; NPK (16-16-8)*3: 190 kg/ha




PHU LUC CHUONG 3

Bang P3.1: Luwgng bom twéi mit rugng tirng khu thi nghiém vu chiém xuan
2015
Dién| Péaidotl | Péaidot2 | Twéidet3 | Tuwdidot 4
tich
o4 A Trung
Khu thi| ¢ | q q q Tong |'T
i | k| Téng | T8 Tang |T18| ring | TIUNO) 7y | Tung) 2| bin
ghi¢ (hay | md) binh ) binh m) binh ) binh | (M) | m3ha
m®ha m®ha m®ha m®ha
Khu
kho kiét| 9,4 | 4719 | 502 |12.145|1.292| 2.993 [318,4| 3.610 | 384 | 23.467 | 2.496
S)
Khu
kho vira| 8,11 | 4.071 | 502 |10.478|1.292 | 3.482 [429,3| 4.880 | 602 | 22.911 | 2.825
(W)
Khu
tt';‘g’neg 32,69|19.692 | 602,4 |44.458 | 1.360 | 19.500| 596,5 | 46.610 | 1.426 | 130.261| 3.985
©
Cong | 50,2 |28.482 67.081 25.975 55.100 176.639

Bang P3.2: Lwong bom twdi mat rugng tirng khu thi nghiém vu mua 2015

[t)l’icer? Péaidot1 | Pbaidet2 | Tuéidet3 | Tuéidot4
e Téng Trung
Cac khu , , , , binh
Tong Trung Tong Trung Tong Trung Tong Trung (m?) 3h
khu (m3) binh (m3) binh (mg) binh (mg) binh m-/ha
m°/ha m°/ha m°/ha m°/ha
(ha)
'ﬁ‘e‘ig’ 9.4 | 8669 | 922 | 6.965| 741 | 940 | 100 | 8930 | 950 | 25504 | 2.713
Khukho| o 1117479 | 922 | 5303 | 665 | 2.433 | 300 | 9.327 | 1.150 | 24.632 | 3.037
vua (W)
Khu
ttfg’rfg 32.69(30.147| 922 |36.179|1.107 |24.844| 760 |45.406 |1.389 | 136.576 | 4.178
©)
cong | 50,2 |46.295 48,537 28.217 63.663 186.712




Bang P3.3: Lwong bom twéi méit ruong tirng khu thi nghiém vu chiém xuan 2016

n Z a:op Twéi duwéng Twéi dot 2 Twéi dot 3
Dign | PO &I 25271 | 4 i 5a 5 (15-19/4) | (18-19/5.5/6)
tich 2 Trung
hu | ca Tong | ik
Khu | cac 2 Trung | _; Trung | - » Trung | _; Trung | (m3) In
khu | Tong | . ong | - Tong | . ong | . m*/ha
3 binh 3 binh 3 binh 3 binh
ha) | M) e | ™) e | ™) | maha | ™) | mima
Khu
:zihé(?[ 94 | 7240 | 770 | 2336 | 249 | 2429 | 258 | 7.717 | 821 | 19.723 | 2.098
(S)
Khu
tﬂg 8,11 | 6.247 | 770 | 2.015 | 248 | 4.019 | 496 | 6.049 | 746 | 18.330 | 2.260
(W)
Khu
truyén
théng 32,69 125179 | 770 |28.113| 860 |31.989| 979 |31.056| 950 |116.337| 3.559
(©)
Cong | 50,2 |38.666 32.464 38.437 44,822 154.390

Bang P3.4: Lwong bom tw¢i mat rugng tirng khu thi nghiém vu mua 2016

Dien | Bé i 1610/ |TW0i dubng dgt| Tusidet2 | Tusidgt3 | Téng Tbri‘;?]g

tich 22-26/6 (14-20/7) (12-13/8) | (m®) méha
Khu | cac

khu | Tong 'Ig\ung Tong Tr\ung Tong Tr\ung Tong Tr\ung

3 inh 3 binh 3 binh 3 binh

(ha) | (M) m°/ha (m°) m°/ha (m°) m3/ha (m°) m°/ha
Khu
tlhe‘i 94 |16.647 | 1.771 | 6.300 | 670 | 1.500 | 160 | 2.800 | 298 |27.247| 2.899
S)
Khu
522 8,11 |14.363 | 1.771 | 7.350 | 906 | 2.000 | 247 | 3.600 | 444 |27.313| 3.368
(W)
Khu
tt?gfg 32,69 | 57.894 | 1.771 | 64.311 | 1.967 | 10.604 | 324 | 5.759 | 176 [138.568| 4.239
©)
Céng | 50,2 | 88.904 77.961 14.104 12.159 193.128




Bang P3.5: Lwong bom nwéc mat rugng tirng khu thi nghiém vu chiém xuén 2017

Dién Po ai Twéi dudng dot
tich = T = T Tén Trung
Khu cac "2‘,9 br\ur;]g 02‘9 t;ur;]g (mS;g binh
khu | (™) M (M7 N m*/ha
m*/ha m-“/ha

(ha)
Khu kho kiét (S) 9,4 |10.603| 1.128 | 4.480 | 477 | 15.083 | 1.605
Khu kh vira (W) 8,11 | 9.148 | 1.128 | 7.440 | 917 | 16.588 | 2.045
Khu truyén théng (C) | 32,69 |49.689| 1.520 |41.674| 1.275 | 91.363 | 2.795
Cong 50,2 |69.440 53.594 123.034

Bang P3.6: Lwong bom twéi mat ruéng tirng khu thi nghiém vu mua 2017

) ) < | Lweng Dién | Miic
H t| % . .
Ngay | Khu tuéi '1\?)8% mg% Ig(lc.)l/s)ua nwécbom | tich | tuoi
0 (m twei | (m*/ha)
7h-8h40
11/06/2017 |Khu W, C
1,66 | 75.00% 1,970 50 39,4
11/06/2017- 16h-7h
KhuW, C
12/06/2017 1,66 | 75.00% | 17,801 50 356,0
12/06/2017- 7h-7h
KhuW, C
13/06/2017 24 75.00% | 20,344 50 406,9
13/06/2017- |, o 7h-7h
14/06/2017 24 75.00% | 20,344 50 406,9
7h-18h
14/06/2017 |Khu W, C
11 75.00% 9,324 50 186,5
7h-8h45
19/06/2017 |Khu W, C
5 75.00% 4,238 50 84,8
Tong cong 74,020 1480,4




Bang P3.7: Bang tong hop hrong nrée va niing suit ciy trong trong 3 nim

2015+2017
Khu thi nghiém
Hang muc DPon vi — - 3 z
Kho kiét Kho vira | Truyén thong
Nim 2015
Vu chiém xuan 2015 (giéng Bic thom)
Luong nudc tudi (m*/ha) 2.496 2.825 3.985
Ning suét (tin/ha) 4,26 4,61 3,7
Luong nude tudi/san pham (m*/tin) 585,9 612,8 1077,0
Vu mua 2015 (giéng Thién wu 8)

Luong nude tudi (m*/ha) 2.713 3.037 4.178
Ning suat (tin/ha) 55 6,6 5,9
Lwong nude tudi/san pham (m*/tin) 493,3 460,2 708,1

Nim 2016

Vu chiém xuan 2016 (giong TBR225)
Luong nude tudi (m*/ha) 2.098 2.260 3.559
Ning suat (tin/ha) 5,0 5,7 5,2
Lwong nude tudi/san pham (m*/tén) 311,7 341,9 558,7
Vu mua 2016 giong N25)

Luong nude tudi (m*/ha) 2.899 3.368 4.239
Ning suat (tin/ha) 4,19 4,22 4,14
Luong nude tudi/san pham (m3/tan) 441,2 501,9 635,5

Nim 2017

Vu chiém xuan 2017 (giéng Thién vu 8)
Luong nudce tudi (m3/ha) 1.605 2.045 2.795
Ning suat (tan/ha) 5,86 7,26 6,4
Luong nudc tudi/san pham (m3/tan) 273,9 281,7 436,7
Vu mlia 2017 (gidéng Thién wu 8)

Luong nudce tudi (m3/ha) 1.480 1.480 1.480
Ning suat (tan/ha) 4,45 5,59 5,13
Luong nude tudi/san pham (m3/tan) 239,9 194,7 208,5




Biang P3.8: Két qua so sanh hrong phat thai khi N,O giira cic cong thirc ciia

tirng lan lap lai trong vu chiém 2015

Cip so sanh Két qua so sanh So sanh véi P
Clvawl Khéng khéc nhau P<0,05
ClvaWwz2 Khéng khéc nhau P<0,05
ClvasSl Khéng khac nhau P<0,05
ClvaS2 Khéng khac nhau P<0,05
C2vaWwl Khéng khéc nhau P<0,05
C2va W2 Khéng khac nhau P<0,05
C2vaSl Khéng khac nhau P < 0,05
C2vaS2 Khéng khéc nhau P <0,05
W1va Sl Khéng khéc nhau P<0,05
W1 va S2 Khéng khac nhau P < 0,05
W2 va S2 Khéng khéc nhau P<0,05
W2 va Sl W2 > S1 P <0,05

Bang P3.9 : Két hop cac CT riéng 1é ciia vu chiém xuan 2015

(Don vi: ppm)

n C wW S

1 0.3417963 0.3447972 0.3404334
2 0.3526699 0.3764727 0.3426756
3 0.3576744 0.4113229 0.3424998
4 0.3641989 0.4456292 0.3444784
5 0.3419563 0.3338511 0.3310128
6 0.3439067 0.3329370 0.3330123
7 0.3460737 0.3359701 0.3328940
8 0.3294977 0.3273280 0.3303573
9 0.3327112 0.3310451 0.3379933
10 0.3313998 0.3279938 0.3420317
11 0.3331843 0.3396083 0.3353354
12 0.3356689 0.3390053 0.3367449
13 0.3339156 0.3392206 0.3371861
14 0.3311525 0.3311633 0.3301746
15 0.3328725 0.3309376 0.3320017
16 0.3327650 0.3323242 0.3372830
17 0.3292613 0.3295192 0.3292721
18 0.3303788 0.3291324 0.3261469
19 0.3305830 0.3279831 0.3251056
20 0.3326037 0.3374982 0.3358625




n C W S

21 0.3336145 0.3370570 0.3384670
22 0.3409114 0.3376059 0.3366911
23 0.3305721 0.3269605 0.3323498
24 0.3300907 0.3277634 0.3293954
25 0.3293419 0.3309999 0.3332584
26 0.3345140 0.3314945 0.3345674
27 0.3391854 0.3368371 0.3359027
28 0.3373709 0.3366903 0.3334187
29 0.3375044 0.3408390 0.3391988
30 0.3344873 0.3365701 0.3388920
31 0.3336191 0.3383850 0.3367704
32 0.3455025 0.3450098 0.3423453
33 0.3440907 0.3450763 0.3348879
34 0.3450897 0.3413056 0.3438243
35 0.3402657 0.3416789 0.3397989
36 0.3438509 0.3455957 0.3383317
37 0.3410790 0.3427584 0.3429716
38 0.3461549 0.3460883 0.3497211
39 0.3494152 0.3491093 0.3508116
40 0.3528454 0.3525796 0.3506786
41 0.3391366 0.3413567 0.3408621
42 0.3405873 0.3473367 0.3414226
43 0.3445443 0.3552105 0.3420271
44 0.3454348 0.3595336 0.3464792
45 0.3357442 0.3345179 0.3335499
46 0.3333886 0.3395113 0.3349051
47 0.3350772 0.3437127 0.3366157
48 0.3297233 0.3314105 0.3288101
49 0.3302713 0.3377673 0.3290572
50 0.3310451 0.3482093 0.3280475
51 0.3468178 0.3354752 0.3367449
52 0.4025280 0.3384132 0.3362499
53 0.4647427 0.3373153 0.3363898
54 0.3310666 0.3310988 0.3303250
55 0.3321307 0.3317975 0.3326037
56 0.3325930 0.3313460 0.3300779
57 0.3285416 0.3291002 0.3273817
58 0.3290894 0.3323565 0.3320340
59 0.3308086 0.3222836 0.3308839
60 0.3288424 0.3364651 0.3361100
61 0.3335930 0.3355721 0.3359271
62 0.3368310 0.3346362 0.3358841
63 0.3251669 0.3306657 0.3339130
64 0.3338328 0.3342736 0.3312004
65 0.3294756 0.3314677 0.3294489
66 0.3376645 0.3366102 0.3345407
67 0.3374777 0.3385451 0.3332317
68 0.3335256 0.3391587 0.3363432
69 0.3373442 0.3462348 0.3417988




n C W S
70 0.3400256 0.3446768 0.3372642
71 0.3370640 0.3484973 0.3380248
72 0.3410790 0.3463679 0.3422787
73 0.3460484 0.3456622 0.3420787
74 0.3429716 0.3490161 0.3430649
75 0.3480715 0.3483775 0.3440374
76 0.3439442 0.3424919 0.3465143
77 0.3405724 0.3429716 0.3452228
78 0.3447034 0.3460750 0.3485239
79 0.3498142 0.3485239 0.3505457
80 0.3520347 0.3526726 0.3516891
n 80 80 80
th 0.3404641 0.3412607 0.3372112
psm 0.00030736 0.00027806 3.88761E-05
ps tt 0.000303518 0.000274584 3.83902E-05

Bang P3.10: So sanh cac cong thirc thi nghiém lwong N,O thu dwoc ciia vu chiém

xuan 2015
(Don vi: ppm)
Ngay lay

n miu C1 C2 w1 W2 S1 S2

1 0.3417963 | 0.3391366 | 0.3447972 | 0.3413567 | 0.3404334 | 0.3408621
2 4312015 0.3526699 | 0.3405873 | 0.3764727 | 0.3473367 | 0.3426756 | 0.3414226
3 0.3576744 | 0.3445443 | 0.4113229 | 0.3552105 | 0.3424998 | 0.3420271
4 0.3641989 | 0.3454348 | 0.4456292 | 0.3595336 | 0.3444784 | 0.3464792
5 0.3419563 | 0.3357442 | 0.3338511 | 0.3345179 | 0.3310128 | 0.3335499
6 | 11/3/2015 | 0.3439067 | 0.3333886 | 0.3329370 | 0.3395113 | 0.3330123 | 0.3349051
7 0.3460737 | 0.3350772 | 0.3359701 | 0.3437127 | 0.3328940 | 0.3366157
8 0.3294977 | 0.3297233 | 0.3273280 | 0.3314105 | 0.3303573 | 0.3288101
9 | 18/3/2015 | 0.3327112 | 0.3302713 | 0.3310451 | 0.3377673 | 0.3379933 | 0.3290572
10 0.3313998 | 0.3310451 | 0.3279938 | 0.3482093 | 0.3420317 | 0.3280475
11 0.3331843 | 0.3468178 | 0.3396083 | 0.3354752 | 0.3353354 | 0.3367449
12 | 25/3/2015 | 0.3356689 | 0.4025280 | 0.3390053 | 0.3384132 | 0.3367449 | 0.3362499
13 0.3339156 | 0.4647427 | 0.3392206 | 0.3373153 | 0.3371861 | 0.3363898
14 0.3311525 | 0.3310666 | 0.3311633 | 0.3310988 | 0.3301746 | 0.3303250
15 | 01/4/2015 | 0.3328725 | 0.3321307 | 0.3309376 | 0.3317975 | 0.3320017 | 0.3326037
16 0.3327650 | 0.3325930 | 0.3323242 | 0.3313460 | 0.3372830 | 0.3300779
17 0.3292613 | 0.3285416 | 0.3295192 | 0.3291002 | 0.3292721 | 0.3273817
18 | 08/4/2015 | 0.3303788 | 0.3290894 | 0.3291324 | 0.3323565 | 0.3261469 | 0.3320340
19 0.3305830 | 0.3308086 | 0.3279831 | 0.3222836 | 0.3251056 | 0.3308839
20 0.3326037 | 0.3288424 | 0.3374982 | 0.3364651 | 0.3358625 | 0.3361100
21 | 15/4/2015 | 0.3336145 | 0.3335930 | 0.3370570 | 0.3355721 | 0.3384670 | 0.3359271
22 0.3409114 | 0.3368310 | 0.3376059 | 0.3346362 | 0.3366911 | 0.3358841
23 281412015 0.3305721 | 0.3251669 | 0.3269605 | 0.3306657 | 0.3323498 | 0.3339130
24 0.3300907 | 0.3338328 | 0.3277634 | 0.3342736 | 0.3293954 | 0.3312004




Ngay liy
n miu C1 Cc2 w1 W2 S1 S2
25 0.3293419 0.3294756 0.3309999 0.3314677 0.3332584 0.3294489
26 0.3345140 0.3376645 0.3314945 0.3366102 0.3345674 0.3345407
27 | 05/5/2015 | 0.3391854 0.3374777 0.3368371 0.3385451 0.3359027 0.3332317
28 0.3373709 0.3335256 0.3366903 0.3391587 0.3334187 0.3363432
29 0.3375044 0.3373442 0.3408390 0.3462348 0.3391988 0.3417988
30 | 12/5/2015 | 0.3344873 0.3400256 0.3365701 0.3446768 0.3388920 0.3372642
31 0.3336191 0.3370640 0.3383850 0.3484973 0.3367704 0.3380248
32 0.3455025 0.3410790 0.3450098 0.3463679 0.3423453 0.3422787
33 | 19/5/2015 | 0.3440907 0.3460484 0.3450763 0.3456622 0.3348879 0.3420787
34 0.3450897 0.3429716 0.3413056 0.3490161 0.3438243 0.3430649
35 0.3402657 0.3480715 0.3416789 0.3483775 0.3397989 0.3440374
36 | 26/5/2015 | 0.3438509 0.3439442 0.3455957 0.3424919 0.3383317 0.3465143
37 0.3410790 0.3405724 0.3427584 0.3429716 0.3429716 0.3452228
38 0.3461549 0.3447034 0.3460883 0.3460750 0.3497211 0.3485239
39 | 02/6/2016 | 0.3494152 0.3498142 0.3491093 0.3485239 0.3508116 0.3505457
40 0.3528454 0.3520347 0.3525796 0.3526726 0.3506786 0.3516891
n 40 40 40 40 40 40
th 0.3388444 0.3420838 0.3423536 0.3401679 0.3371196 0.3373027
psm 7.114E-05 0.0005461 0.0004964 6.437E-05 3.723E-05 4.15E-05
ps tt 6.936E-05 0.0005324 0.000484 6.276E-05 3.63E-05 4.046E-05

Bang P3.11: Két qua So sanh hrong phat thai khi N,O giira cac cong thire clia
tirng lan 1ap lai & vu mua 2015

Cap so sanh Két qua so sanh So sanh véi P
CyvaW; Khéng khac nhau P < 0,05
C,vaW, Khéng khéc nhau P <0,05
W; vaS; Khéng khac nhau P < 0,05
W, va S; Khéng khac nhau P < 0,05
Civas; Ci>S; P <0,05
Civas, C:>S, P<0,01
C,vas; C,>S; P<0,01
C,vas, C,>S, P<0,01
W;.vas, W; > S, P<0,05
W,vas, W, > S, P <0,05




Bang P3.12: Bang s6 liéu cia ca vu mla 2015 theo cong thirc thi nghiém

(Don vi: ppm)

n C W S

1 0.3517615 0.3476566 0.3496676
2 0.3520425 0.3521267 0.3486553
3 0.3515649 0.3511574 0.3508342
4 0.3505953 0.3442498 0.3440104
5 0.3495130 0.3488381 0.3435736
6 0.3565616 0.3507921 0.3439822
7 0.3495833 0.3496958 0.3478676
8 0.3490771 0.3504688 0.3479520
9 0.3503564 0.3521127 0.3503002
10 0.4381745 0.3954316 0.3484443
11 0.6180712 0.6261351 0.3528008
12 0.8071197 0.8689372 0.3589164
13 0.3527728 0.3472345 0.3509326
14 0.3624168 0.3505391 0.3507078
15 0.3641513 0.3534327 0.3491615
16 0.3275493 0.3353307 0.3377829
17 0.3325635 0.3458655 0.3361032
18 0.3396779 0.3528024 0.3380944
19 0.5578276 0.3550605 0.3551679
20 0.5959332 0.5378578 0.3977535
21 0.6374710 0.4688398 0.4731301
22 0.3514168 0.3644572 0.3293035
23 0.3705477 0.3830082 0.3406653
24 0.4065691 0.3892969 0.3511476
25 0.3438274 0.3362794 0.3341510
26 0.3469580 0.3399484 0.3331063
27 0.3536091 0.3293715 0.3356966
28 0.3615795 0.3537570 0.3253852
29 0.3574772 0.3453798 0.3228782
30 0.3727739 0.3673444 0.3465670
31 0.3257937 0.3261612 0.3271956
32 0.3238459 0.3233826 0.3103283
33 0.3236824 0.3260387 0.3277533
34 0.3432197 0.3375527 0.3350324
35 0.3475782 0.3448805 0.3336626
36 0.3538242 0.3559201 0.3348426
37 0.3502299 0.3476003 0.3455032
38 0.3492037 0.3462634 0.3494146
39 0.3507218 0.3489928 0.3483036
40 0.3476847 0.3456722 0.3439118
41 0.3482474 0.3457707 0.3430804




n C W S
42 0.3478957 0.3454891 0.3443766
43 0.3514806 0.3631863 0.3494005
44 0.3537836 0.3819495 0.3491756
45 0.3564914 0.3802681 0.3493302
46 0.3952519 0.3517334 0.3551028
47 0.5546823 0.3527868 0.3589304
48 0.7336014 0.3577252 0.3606951
49 0.3529974 0.3522953 0.3505391
50 0.3598409 0.3529132 0.3495833
51 0.3554816 0.3528149 0.3513401
52 0.3399349 0.3368755 0.3298879
53 0.3546305 0.3383110 0.3372683
54 0.3585505 0.3355069 0.3370922
55 0.6839504 0.4827041 0.3491818
56 0.7066121 0.5291796 0.3659280
57 0.7164874 0.4716207 0.3915166
58 0.3990433 0.3517935 0.3395696
59 0.4094250 0.3719877 0.3661285
60 0.4255037 0.4011081 0.3742656
61 0.3396643 0.3341103 0.3346799
62 0.3399214 0.3344222 0.3351002
63 0.3488854 0.3512957 0.3203275
64 0.3558261 0.3577188 0.3435844
65 0.3727473 0.3496667 0.3355069
66 0.3692536 0.3472412 0.3464456
67 0.3208324 0.3225237 0.3263790
68 0.3220601 0.3243228 0.3254533
69 0.3233826 0.3277941 0.3289636
70 0.3420577 0.3395561 0.3375121
71 0.3404354 0.3349375 0.3356153
72 0.3359406 0.3368213 0.3383651
n 72 72 72
th 0.3970865 0.3710042 0.3459863
ps m 0.012718262 0.006266811 0.0004319
ps tt 0.012541619 0.006179772 0.000425901




Bang P3.13: So sanh cac cong thirc thi nghiém lweng N,O thu dwoce ciia vu

mua 2015

(Don vi: ppm)

no | g3y c1 c2 W1 W2 s1 2

lay mau

1 0.3517615 | 0.3502299 | 0.3476566 0.3476003 0.3496676 0.3455032
2 | 30/6/2015 | 0.3520425 | 0.3492037 | 0.3521267 0.3462634 0.3486553 0.3494146
3 0.3515649 | 0.3507218 | 0.3511574 0.3489928 0.3508342 0.3483036
4 0.3505953 | 0.3476847 | 0.3442498 0.3456722 0.3440104 0.3439118
5 | 07/7/2015 | 0.3495130 | 0.3482474 | 0.3488381 0.3457707 0.3435736 0.3430804
6 0.3565616 | 0.3478957 | 0.3507921 0.3454891 0.3439822 0.3443766
7 0.3495833 | 0.3514806 | 0.3496958 0.3631863 0.3478676 0.3494005
8 14/7/2015 | 03490771 | 0.3537836 0.3504688 0.3819495 0.3479520 0.3491756
9 0.3503564 | 0.3564914 | 0.3521127 0.3802681 0.3503002 0.3493302
10 0.4381745 | 0.3952519 | 0.3954316 0.3517334 0.3484443 0.3551028
11 | 21/7/2015 | 0.6180712 | 0.5546823 0.6261351 0.3527868 0.3528008 0.3589304
12 0.8071197 | 0.7336014 | 0.8689372 0.3577252 0.3589164 0.3606951
13 0.3527728 | 0.3529974 | 0.3472345 0.3522953 0.3509326 0.3505391
14 | 27/7/2015 | 0.3624168 | 0.3598409 | 0.3505391 0.3529132 0.3507078 0.3495833
15 0.3641513 | 0.3554816 | 0.3534327 0.3528149 0.3491615 0.3513401
16 0.3275493 | 0.3399349 | 0.3353307 0.3368755 0.3377829 0.3298879
17 | 03/8/2015 | 0.3325635 | 0.3546305 | 0.3458655 0.3383110 0.3361032 0.3372683
18 0.3396779 | 0.3585505 | 0.3528024 0.3355069 0.3380944 0.3370922
19 0.5578276 | 0.6839504 | 0.3550605 0.4827041 0.3551679 0.3491818
20 | 10/8/2015 | 05959332 | 0.7066121 0.5378578 0.5291796 0.3977535 0.3659280
21 0.6374710 | 0.7164874 | 0.4688398 0.4716207 0.4731301 0.3915166
22 0.3514168 | 0.3990433 | 0.3644572 0.3517935 0.3293035 0.3395696
23 | 17/8/2015 | 03705477 | 0.4094250 0.3830082 0.3719877 0.3406653 0.3661285
24 0.4065691 | 0.4255037 | 0.3892969 0.4011081 0.3511476 0.3742656
25 0.3438274 | 0.3396643 | 0.3362794 0.3341103 0.3341510 0.3346799
26 | 25/8/2015 | 03469580 | 0.3399214 | 0.3399484 0.3344222 0.3331063 0.3351002
27 0.3536091 | 0.3488854 | 0.3293715 0.3512957 0.3356966 0.3203275
28 0.3615795 | 0.3558261 | 0.3537570 0.3577188 0.3253852 0.3435844
29 | 31/8/2015 | 0.3574772 | 0.3727473 | 0.3453798 0.3496667 0.3228782 0.3355069
30 0.3727739 | 0.3692536 | 0.3673444 0.3472412 0.3465670 0.3464456
31 0.3257937 | 0.3208324 | 0.3261612 0.3225237 0.3271956 0.3263790
32 | 07/9/2015 | 0.3238459 | 0.3220601 0.3233826 0.3243228 0.3103283 0.3254533
33 0.3236824 | 0.3233826 | 0.3260387 0.3277941 0.3277533 0.3289636
34 0.3432197 | 0.3420577 | 0.3375527 0.3395561 0.3350324 0.3375121
35 | 14/9/2015 | 03475782 | 0.3404354 0.3448805 0.3349375 0.3336626 0.3356153
36 0.3538242 | 0.3359406 | 0.3559201 0.3368213 0.3348426 0.3383651

n 36 36 36 36 36 36
th 0.3938191 | 0.4003539 | 0.3807595 0.3612489 0.3462098 0.3457627
ps m 0.01181543 | 0.01396251 | 0.01055029 | 0.00196661 | 0.0006735 | 0.00020254
ps tt 0.01148722 | 0.01357467 | 0.01025723 | 0.00191198 | 0.00065479 | 0.00019691




Bang P3.14: Két qua so sanh lugng phat thai khi N,O giira cac cong thirc caa

tirng lan lap lai & vu chiém 2016

Cap so sanh Két qua so sanh So sanh vei P
CyvaWw; Khéng khac nhau P <0,05
C,vaW, Khéng khac nhau P <0,05
Civas, Khéng khac nhau P <0,05
C,vaW; Khéng khac nhau P <0,05
C,vaW, Khéng khac nhau P <0,05
C,vas, Khéng khac nhau P <0,05
W;vas, Khéng khac nhau P < 0,05
W, va S, Khéng khac nhau P <0,05
Civa$s; C:1<$§; P <0,05
C,va$s; C,<$§; P <0,05
W; vaS; W;<S; P < 0,05
W, va S; W, <S; P<0,01

Bing P3.15: Két hop cac cong thirc riéng 1é ciia vu chiém xuén 2016

(Don vi: ppm)

n C W S

1 0.3352025 0.3240055 0.3165991
2 0.3564873 0.3768549 0.3365344
3 0.3483126 0.4184243 0.3165323
4 0.3505731 0.3722154 0.3564209
5 0.3589448 0.4758263 0.3561552
6 0.3485786 0.5593987 0.3566866
7 0.3294726 0.3461845 0.4552516
8 0.3473816 0.3544943 0.7186450
9 0.3320049 0.3310721 1.0855869
10 0.3385490 0.3237540 0.3806793
11 0.3487053 0.3417636 0.7520304
12 0.3402850 0.3519182 0.9381110




n C W S

13 0.3505689 0.3400921 0.3768942
14 0.3440136 0.3394491 0.5710605
15 0.3453634 0.3501191 0.7188455
16 0.3364913 0.3379060 0.3472915
17 0.3471630 0.3254914 0.3726591
18 0.3441421 0.3512757 0.4102904
19 0.3452456 0.3380215 0.3158704
20 0.3248789 0.3366420 0.3259964
21 0.3282969 0.3307943 0.3289542
22 0.3115289 0.3036982 0.3392695
23 0.3198163 0.3119236 0.3401890
24 0.3323057 0.3093577 0.3359850
25 0.3317143 0.3226437 0.3647353
26 0.3564697 0.3360507 0.3259964
27 0.3541073 0.3361164 0.3346054
28 0.3240950 0.3343699 0.3558416
29 0.3404735 0.3313173 0.3397693
30 0.3418231 0.3373046 0.3529683
31 0.3268550 0.3268550 0.3442287
32 0.3182799 0.3318457 0.3339003
33 0.3293799 0.3402388 0.3205709
34 0.3310238 0.3357786 0.3212170
35 0.3357199 0.3446980 0.3376567
36 0.3171049 0.3210995 0.3407669
37 0.3636406 0.3129587 0.3279468
38 0.3439630 0.3377655 0.3285809
39 0.3479429 0.3269956 0.3255366
40 0.3336039 0.3375332 0.3268729
41 0.3687671 0.3465170 0.3390645
42 0.3834120 0.3694967 0.3601400
43 0.3583471 0.3605384 0.3471821
44 0.3643220 0.3660473 0.3584135
45 0.3536969 0.3612023 0.3623309
46 0.3445215 0.3517031 0.3600073
47 0.3619326 0.3557566 0.3614015
48 0.3579486 0.3574837 0.3932706
49 0.3040512 0.3481912 0.3586633
50 0.3533317 0.3337902 0.3341761
51 0.3276147 0.3288371 0.3467131
52 0.3492194 0.3350765 0.3373272
53 0.3378417 0.3439493 0.3470987
54 0.3362340 0.3535244 0.3286441
55 0.3544880 0.3503761 0.3358482
56 0.3587917 0.3537171 0.3597551




n C W S

57 0.3668824 0.3411208 0.3605257
58 0.3489877 0.3224464 0.3438666
59 0.3235641 0.3366420 0.3279683
60 0.3265880 0.3158704 0.3290856
61 0.3302686 0.3065282 0.3264566
62 0.3320429 0.3216574 0.3361821
63 0.3148180 0.3126473 0.2942175
64 0.3390067 0.3202109 0.3294142
65 0.3477404 0.3200794 0.3200136
66 0.3588973 0.3250104 0.3643418
67 0.3322566 0.3415884 0.3347220
68 0.3326088 0.3323153 0.3303780
69 0.3356025 0.3333720 0.3293799
70 0.3325501 0.3297321 0.3248584
71 0.3121693 0.3182211 0.3459300
72 0.3270312 0.3352503 0.3270899
73 0.3239188 0.3312586 0.3387130
74 0.3183386 0.3257980 0.3280881
75 0.3392412 0.3398280 0.3329611
76 0.3612483 0.3459218 0.3223000
77 0.3505312 0.3387779 0.3193153
78 0.3536228 0.3396003 0.3248387
n 78 78 78

tb 0.3408070 0.3424915 0.3776207

ps m 0.000232997 0.001172331 0.017573199
ps tt 0.00023001 0.001157301 0.017347901

Bang P3.16: So sanh cac cong thirc thi nghiém lwong N,O cia vu chiém

xuan 2016

] (Don vi: ppm)

n | NNeayly Cc1 C2 w1 W2 s1 S2
mau

1 0.33520 0.33360 0.32401 | 0.33753 0.3166 | 0.32687
2 19/3/2016 0.35649 0.36877 0.37685 | 0.34652 | 0.33653 | 0.33906
3 0.34831 0.38341 0.41842 0.36950 | 0.31653 | 0.36014
4 0.35057 0.35835 0.37222 | 0.36054 | 0.35642 | 0.34718
5 27/3/2016 0.35894 0.36432 0.47583 0.36605 | 0.35616 | 0.35841
6 0.34858 0.3537 0.5594 0.36120 | 0.35669 | 0.36233
7 0.32947 0.34452 0.34618 0.35170 | 0.45525 | 0.36001
8 31/3/2016 0.34738 0.36193 0.35449 0.35576 | 0.71865| 0.3614
9 0.33200 0.35795 0.33107 | 0.35748 | 1.08559 | 0.39327
10 0.33855 0.30405 0.32375 0.34819 | 0.38068 | 0.35866
11 04/4/2016 0.34871 0.35333 0.34176 | 0.33379 | 0.75203 | 0.33418
12 0.34029 0.32761 0.35192 0.32884 | 0.93811 | 0.34671




Ngay lay

n C1l C2 W1 W2 S1 S2
mau
13 0.35057 | 0.34922 | 0.34009 | 0.33508 | 0.37689 | 0.33733
14 07/4/2016 0.34401 | 0.33784 | 0.33945| 0.34395| 0.57106 | 0.3471
15 0.34536 | 0.33623 | 0.35012 | 0.35352 | 0.71885 | 0.32864
16 0.33649 | 0.35449 | 0.33791 | 0.35038 | 0.34729 | 0.33585
17 12/4/2016 0.34716 | 0.35879 | 0.32549 | 0.35372 | 0.37266 | 0.35976
18 0.34414 | 0.36688 | 0.35128 | 0.34112 | 0.41029 | 0.36053
19 0.34525 | 0.34899 | 0.33802 | 0.32245| 0.31587 | 0.34387
20 26/4/2016 0.32488 | 0.32356 | 0.33664 | 0.33664 | 0.32600 | 0.32797
21 0.32830 | 0.32659 | 0.33079 | 0.31587 | 0.32895 | 0.32909
22 0.31153 | 0.33027 0.3037 | 0.30653 | 0.33927 | 0.32646
23 2/5/2016 0.31982 | 0.33204 | 0.31192 | 0.32166 | 0.34019 | 0.33618
24 0.33231 | 0.31482 | 0.30936 | 0.31265 | 0.33599 | 0.29422
25 0.33171| 0.33901 | 0.32264 | 0.32021 | 0.36474 | 0.32941
26 13/5/2016 0.35647 | 0.34774 | 0.33605 | 0.32008 | 0.32600 | 0.32001
27 0.35411 0.3589 | 0.33612 | 0.32501 | 0.33461 | 0.36434
28 0.32410 | 0.33226 | 0.33437 | 0.34159 | 0.35584 | 0.33472
29 18/5/2016 0.34047 | 0.33261 | 0.33132 | 0.33232 | 0.33977 | 0.33038
30 0.34182 0.3356 | 0.33730 | 0.33337 | 0.35297 | 0.32938
31 0.32686 | 0.33255 | 0.32686 | 0.32973 | 0.34423 | 0.32486
32 23/5/2016 0.31828 | 0.31217 | 0.33185| 0.31822 | 0.33390 | 0.34593
33 0.32938 | 0.32703 | 0.34024 | 0.33525| 0.32057 | 0.32709
34 0.33102 | 0.32392 | 0.33578 | 0.33126 | 0.32122 | 0.33871
35 01/6/2016 0.33572 | 0.31834 0.3447 0.3258 | 0.33766 | 0.32809
36 0.3171 | 0.33924 0.3211 | 0.33983 | 0.34077 | 0.33296
37 0.36364 | 0.36125 | 0.31296 | 0.34592 | 0.32795| 0.3223
38 07/6/2016 0.34396 | 0.35053 | 0.33777 | 0.33878 | 0.32858 | 0.31932
39 0.34794 | 0.35362 0.327 0.3396 | 0.32554 | 0.32484
n 39 39 39 39 39 39
tbm 0.33915 | 0.34246 | 0.34684 | 0.33814 | 0.41556 | 0.33968
psm 0.00016 | 0.00031 0.0021 | 0.00023 | 0.03234 | 0.00032
pstt 0.00015 0.0003 | 0.00205 | 0.00023 | 0.03151 | 0.00031

Bang P3.17: Két qua so sanh lwgng phat thai khi NO giira cac cong thirc cia
tung lan 1ap lai ¢ vu mua 2016

Cap so sanh Két qua so sanh So sanh vei P
CivaW, Khéng khac nhau P < 0,05
C,vas; Khong khac nhau P < 0,05
Civas, Khéng khac nhau P < 0,05
C,vaW, Khéng khac nhau P < 0,05
C,va$s; Khong khac nhau P <0,05




Cap so sanh Két qua so sanh So sanh vei P
C,vas, Khong khac nhau P < 0,05
W; vas, Khéng khac nhau P < 0,05
W, va S; Khéng khac nhau P < 0,05
W, vas, Khong khac nhau P <0,05
CivaW, Ci>W, P<0,05
C,va W, C,>W, P<0,05
W, va S, W;>S; P <0,05
W, va S, W, > S, P<0,05

Bang P3.18: Két hop cac cong thirc riéng 1é ciia vu mua 2016

(Don vi: ppm)
n C W S
1 0.324902 0.312449805 0.321792
2 0.314040 0.317790458 0.335423
3 0.305575 0.326234447 0.332320
4 0.336373 0.33979003 0.420134
5 0.344532 0.371250145 0.482577
6 0.361185 0.347627178 0.573891
7 0.308424 0.340714559 0.333163
8 0.313190 0.334699782 0.346337
9 0.313319 0.366843226 0.332714
10 0.318788 0.324505217 0.328997
11 0.323414 0.359340942 0.328291
12 0.309004 0.385789292 0.329574
13 0.312418 0.328291132 0.310035
14 0.324248 0.344804539 0.324441
15 0.310872 0.368367366 0.324184
16 0.304512 0.30957607 0.296140
17 0.295185 0.329730875 0.290407
18 0.321967 0.342241637 0.302457
19 0.323213 0.319402373 0.308549
20 0.313977 0.326948429 0.313244
21 0.318669 0.33573228 0.313684
22 0.331341 0.334781095 0.324238
23 0.329292 0.318376226 0.323506
24 0.328779 0.339974849 0.333098
25 0.313913 0.314866544 0.328137
26 0.317918 0.321665097 0.306021




n C W S
27 0.302771 0.310668279 0.339917
28 0.342067 0.322363473 0.354947
29 0.355893 0.354631804 0.368736
30 0.341434 0.354316501 0.377404
31 0.313448 0.326623203 0.333035
32 0.324762 0.328291132 0.322129
33 0.322515 0.338859903 0.331817
34 0.320009 0.322578806 0.323671
35 0.321936 0.318787503 0.313963
36 0.305135 0.314155991 0.328804
37 0.307650 0.301133635 0.310099
38 0.316537 0.301069064 0.322065
39 0.320523 0.317501506 0.318852
40 0.305907 0.292612528 0.301282
41 0.317130 0.290113147 0.315224
42 0.320355 0.309135845 0.321088
43 0.322553 0.309796174 0.307228
44 0.317570 0.313317145 0.321381
45 0.318669 0.311776883 0.300327
46 0.336757 0.326801962 0.345020
47 0.327534 0.342241637 0.326436
48 0.343265 0.332585683 0.339170
n 48 48 48
th 0.3213223 0.3291907 0.3351239
ps m 0.000183022 0.000417194 0.002212065
ps tt 0.000179209 0.000408502 0.00216598

Bang P3.19: So sanh cac cong thirc thi nghiém lwgng N,O thu dwoc ciia vu

mua 2016
(Don vi: ppm)
Ngay lay
n i Cl C2 W1 W2 S1 S2
1 0.324902 | 0.313913 | 0.3124498 | 0.3148665 | 0.321792 | 0.328137
2 | 19/7/2016 | 0.314040 | 0.317918 | 0.3177905 | 0.3216651 | 0.335423 | 0.306021
3 0.305575 | 0.302771 | 0.3262344 | 0.3106683 | 0.332320 | 0.339917
4 0.336373 | 0.342067 0.33979 | 0.3223635 | 0.420134 | 0.354947
5 0.344532 | 0.355893 | 0.3712501 | 0.3546318 | 0.482577 | 0.368736
26/7/2016
6 0.361185 | 0.341434 | 0.3476272 | 0.3543165 | 0.573891 | 0.377404
7 0.308424 | 0.313448 | 0.3407146 | 0.3266232 | 0.333163 | 0.333035
8 |29/7/2016 | 0.313190 | 0.324762 | 0.3346998 | 0.3282911 | 0.346337 | 0.322129
9 0.313319 | 0.322515 | 0.3668432 | 0.3388599 | 0.332714 | 0.331817




n | Nedyly C1 C2 w1 W2 s1 S2
mau
10 0.318788 | 0.320009 | 0.3245052 | 0.3225788 | 0.328997 | 0.323671
11 | 02/8/2016 | 0.323414 | 0.321936 | 0.3593409 | 0.3187875 | 0.328291 | 0.313963
12 0.309004 | 0.305135 | 0.3857893 | 0.314156 | 0.329574 | 0.328804
13 0.312418 | 0.307650 | 0.3282911 | 0.3011336 | 0.310035 | 0.310099
14 | 03/8/2016 | 0.324248 | 0.316537 | 0.3448045 | 0.3010691 | 0.324441 | 0.322065
15 0.310872 | 0.320523 | 0.3683674 | 0.3175015 | 0.324184 | 0.318852
16 0.304512 | 0.305907 | 0.3095761 | 0.2926125 | 0.296140 | 0.301282
17 | 09/8/2016 | 0.295185 | 0.317130 | 0.3297309 | 0.2901131 | 0.290407 | 0.315224
18 0.321967 | 0.320355 | 0.3422416 | 0.3091358 | 0.302457 | 0.321088
19 0.323213 | 0.322553 | 0.3194024 | 0.3097962 | 0.308549 | 0.307228
20 | 16/8/2016 | 0.313977 | 0.317570 | 0.3269484 | 0.3133171 | 0.313244 | 0.321381
21 0.318669 | 0.318669 | 0.3357323 | 0.3117769 | 0.313684 | 0.300327
22 0.331341 | 0.336757 | 0.3347811 | 0.326802 | 0.324238 | 0.345020
23 | 23/8/2016 | 0.329292 | 0.327534 | 0.3183762 | 0.3422416 | 0.323506 | 0.326436
24 0.328779 | 0.343265 | 0.3399748 | 0.3325857 | 0.333098 | 0.339170
n 24 24 24 24 24 24
th m 0.3203008 | 0.3223438 | 0.3385526 | 0.3198289 | 0.3428832 | 0.3273646
ps m 0.0001978 | 0.000174 | 0.0003911 | 0.0002785 | 0.004014 | 0.0003806
ps tt 0.0001896 | 0.0001668 | 0.0003748 | 0.0002669 | 0.0038468 | 0.0003648

Bang P3.20: Két qua so sanh lwong phat thai khi N,O giira cac cong thirc ciia

tirng 1an 1ip lai & vu chiém xuén 2017

Cap so sanh Két qua so sanh So sanh véi P
CivaWw, Khong khac nhau P <0,05
CivaW, Khdng khac nhau P < 0,05
Civas, Khdng khac nhau P < 0,05
C,vaW, Khong khac nhau P <0,05
C,vaWw, Khong khac nhau P < 0,05
C,vas, Khéng khac nhau P < 0,05
W, vas, Khéng khac nhau P<0,05
W, va s, Khéng khac nhau P<0,05
Civas; Ci1<S; P<0,05
C,vas; C,<S; P<0,05
Wiva S, W;<$S; P<0,05
W, va S; W, <S; P<0,01




Bang P3.21: Két hop cac cong thirc riéng 1é ciia vu chiém xuin 2017

(Don vi: ppm)
n C W S
1 0.4260954 0.3467370 0.3327752
2 0.4561900 0.3795536 0.3406264
3 0.4893669 0.4169861 0.3447931
4 0.3687837 0.3358699 0.3324627
5 0.3994652 0.3463293 0.3368708
6 0.4605443 0.3509417 0.3409395
7 0.3343462 0.3484983 0.3474157
8 0.3315204 0.3586349 0.3766612
9 0.3328537 0.3746446 0.3987660
10 0.3325680 0.3533729 0.3601348
11 0.3485620 0.3626887 0.3822669
12 0.3604539 0.3722448 0.4035262
13 0.3340180 0.3398430 0.3818262
14 0.3327527 0.3502141 0.4548178
15 0.3364863 0.3556155 0.5138855
16 0.3295280 0.3443436 0.4227556
17 0.3358533 0.3498013 0.4749462
18 0.3300020 0.3585095 0.5569993
19 0.3309974 0.3310888 0.3331008
20 0.3351140 0.3333753 0.3343818
21 0.3383803 0.3358463 0.3466667
22 0.3363957 0.3313631 0.3374031
23 0.3398465 0.3287734 0.3444938
24 0.3406105 0.3290170 0.3643451
25 0.3412167 0.3318320 0.3384001
26 0.3427194 0.3317069 0.3427194
27 0.3424063 0.3364603 0.3427194
28 0.3390885 0.3345836 0.3384313
29 0.3396518 0.3383375 0.3434708
30 0.3409663 0.3412793 0.3437526
31 0.3343785 0.3319045 0.3378936
32 0.3367929 0.3361510 0.3335231
33 0.3348979 0.3370069 0.3367012
34 0.3375572 0.3350507 0.3350813
35 0.3466180 0.3432485 0.3367318
36 0.3625228 0.3475988 0.3297981
37 0.3402283 0.3365805 0.3400081
38 0.3385299 0.3394734 0.3492931
39 0.3392847 0.3357317 0.3362347
40 0.3423675 0.3419900 0.3388444
41 0.3387501 0.3387815 0.3465850




n C W S
42 0.3403541 0.3427766 0.3430283
43 0.3361119 0.3391521 0.3370654
44 0.3520595 0.3402557 0.3404347
45 0.3732616 0.3379894 0.3366482
46 0.3337591 0.3367972 0.3304265
47 0.3374230 0.3393907 0.3427026
48 0.3398381 0.3390030 0.3481102
49 0.4095241 0.4058095 0.4120455
50 0.4195714 0.4035900 0.4188683
o1 0.4073919 0.4069174 0.4085770
52 0.3568546 0.3854977 0.4003312
53 0.3506181 0.3965828 0.4066801
54 0.3684028 0.4033519 0.4034312
55 0.3604964 0.3435984 0.3445657
56 0.3489542 0.3397032 0.3471675
57 0.3552342 0.3376527 0.3462898
58 0.3403067 0.3374116 0.3441122
59 0.3364173 0.3385571 0.3460780
60 0.3372609 0.3413933 0.3465621
61 0.3763184 0.3395464 0.3442507
62 0.3792898 0.3416187 0.3530073
63 0.3746350 0.3427043 0.3457974
64 0.3441520 0.3446127 0.3466860
65 0.3472455 0.3379678 0.3476076
66 0.3435926 0.3380993 0.3441520
67 0.3441035 0.3408456 0.3379971
68 0.3460471 0.3662929 0.3505963
69 0.3533913 0.3938430 0.3569743
70 0.3407203 0.3331502 0.3458276
71 0.3473956 0.3328377 0.3593648
72 0.3559053 0.3403759 0.3718127
73 0.3583797 0.4052963 0.3437555
74 0.3715731 0.4957557 0.3554452
75 0.3848956 0.5996712 0.3666177
76 0.3647327 0.3493901 0.3491990
77 0.3847674 0.3566571 0.3562106
/8 0.4053928 0.3702619 0.3699421
79 0.3412370 0.3294015 0.3332272
80 0.3498648 0.3336384 0.3415856
81 0.3656095 0.3288959 0.3427266
82 0.3406033 0.3243165 0.3333221
83 0.3510397 0.3357583 0.3373411
84 0.3763928 0.3371828 0.3451047
85 0.3286820 0.3313631 0.3354496




n C W S
86 0.3297176 0.3287734 0.3318508
87 0.3319727 0.3290170 0.3197704
88 0.3302051 0.3311497 0.3296567
89 0.3270379 0.3283166 0.3293521
90 0.3286820 0.3333753 0.3288952
91 0.3375865 0.3373988 0.3404342
92 0.3402777 0.3333015 0.3382123
93 0.3393388 0.3331451 0.3391824
94 0.3373363 0.3323635 0.3380872
95 0.3378994 0.3358660 0.3389320
96 0.3391824 0.3348651 0.3409037
97 0.3294930 0.3305917 0.3283640
98 0.3312633 0.3300118 0.3322403
99 0.3342257 0.3346229 0.3311717
100 0.3311717 0.3315381 0.3310191
101 0.3282725 0.3259241 0.3300423
102 0.3311412 0.3301644 0.3312328
103 0.3439724 0.3349459 0.3347887
104 0.3497340 0.3346316 0.3254287
105 0.3521598 0.3374294 0.3312694
106 0.3463332 0.3373665 0.3304212
107 0.3441927 0.3348516 0.3329974
108 0.3454517 0.3369892 0.3304212
109 0.3395398 0.3380192 0.3424638
110 0.3385856 0.3328661 0.3484392
111 0.3388241 0.3331340 0.3424340
112 0.3338187 0.3335805 0.3370356
113 0.3382577 0.3356353 0.3289695
114 0.3354268 0.3351885 0.3292073
115 0.4035106 0.4035900 0.3983391
116 0.4122815 0.3912156 0.3741315
117 0.4247124 0.3975411 0.4028755
118 0.4256442 0.4076290 0.3841240
119 0.4223789 0.4115732 0.4294399
120 0.4247124 0.4075500 0.3995348
121 0.3407594 0.3349417 0.3566018
122 0.3394619 0.3396429 0.3614711
123 0.3354535 0.3357848 0.3605268
124 0.3416348 0.3487421 0.3487118
125 0.3478033 0.3543837 0.3477427
126 0.3427221 0.3432660 0.3501360
127 0.3401713 0.3392833 0.3464885
128 0.3436913 0.3469164 0.3464885
129 0.3461594 0.3447772 0.3433623




n C W S
130 0.3392175 0.3378692 0.3438559
131 0.3353374 0.3396451 0.3422766
132 0.3359949 0.3472784 0.3436913

n 132 132 132

th 0.3531156 0.3502547 0.3545697
ps m 0.000892119 0.001136723 0.001225778
ps tt 0.000885361 0.001128112 0.001216492

Bang P3.22: So sanh cac cong thirc thi nghiém lwgng N,O thu duwgc cia vu chiém

xuan 2017

(Don vi: ppm)

noo| L Noy Cc1 c2 W1 W2 s1 S2
lay mau

1 0.4260954 0.3441035 | 0.3467370 | 0.3408456 | 0.3327752 | 0.3379971
2 0.4561900 0.3460471 | 0.3795536 | 0.3662929 | 0.3406264 | 0.3505963
3 04/3/2017 | 0-4893669 0.3533913 | 0.4169861 | 0.3938430 | 0.3447931 | 0.3569743
4 0.3687837 0.3407203 | 0.3358699 | 0.3331502 | 0.3324627 | 0.3458276
5 0.3994652 0.3473956 | 0.3463293 | 0.3328377 | 0.3368708 | 0.3593648
6 0.4605443 0.3559053 | 0.3509417 | 0.3403759 | 0.3409395 | 0.3718127
7 0.3343462 0.3583797 | 0.3484983 | 0.4052963 | 0.3474157 | 0.3437555
8 0.3315204 0.3715731 | 0.3586349 | 0.4957557 | 0.3766612 | 0.3554452
9 11/3/2017 |0-3328537 0.3848956 | 0.3746446 | 0.5996712 | 0.3987660 | 0.3666177
10 0.3325680 0.3647327 | 0.3533729 | 0.3493901 | 0.3601348 | 0.3491990
11 0.3485620 0.3847674 | 0.3626887 | 0.3566571 | 0.3822669 | 0.3562106
12 0.3604539 0.4053928 | 0.3722448 | 0.3702619 | 0.4035262 | 0.3699421
13 0.3340180 0.3412370 | 0.3398430 | 0.3294015 | 0.3818262 | 0.3332272
14 0.3327527 0.3498648 | 0.3502141 | 0.3336384 | 0.4548178 | 0.3415856
15 177312017 |0-3364863 0.3656095 | 0.3556155 | 0.3288959 | 0.5138855 | 0.3427266
16 0.3295280 0.3406033 | 0.3443436 | 0.3243165 | 0.4227556 | 0.3333221
17 0.3358533 0.3510397 | 0.3498013 | 0.3357583 | 0.4749462 | 0.3373411
18 0.3300020 0.3763928 | 0.3585095 | 0.3371828 | 0.5569993 | 0.3451047
19 0.3309974 0.3286820 | 0.3310888 | 0.3313631 | 0.3331008 | 0.3354496
20 0.3351140 0.3297176 | 0.3333753 | 0.3287734 | 0.3343818 | 0.3318508
21 2a/3/2017 | 0-3383803 0.3319727 | 0.3358463 | 0.3290170 | 0.3466667 | 0.3197704
22 0.3363957 0.3302051 | 0.3313631 | 0.3311497 | 0.3374031 | 0.3296567
23 0.3398465 0.3270379 | 0.3287734 | 0.3283166 | 0.3444938 | 0.3293521
24 0.3406105 0.3286820 | 0.3290170 | 0.3333753 | 0.3643451 | 0.3288952
25 0.3412167 0.3375865 | 0.3318320 | 0.3373988 | 0.3384001 | 0.3404342
26 0.3427194 0.3402777 | 0.3317069 | 0.3333015 | 0.3427194 | 0.3382123
27 01/4/2017 | 0.3424063 0.3393388 | 0.3364603 | 0.3331451 | 0.3427194 | 0.3391824
28 0.3390885 0.3373363 | 0.3345836 | 0.3323635 | 0.3384313 | 0.3380872
29 0.3396518 0.3378994 | 0.3383375 | 0.3358660 | 0.3434708 | 0.3389320




Ngay

n ALK C1 C2 W1 W2 S1 S2
lay mau

30 0.3409663 0.3391824 | 0.3412793 | 0.3348651 | 0.3437526 | 0.3409037
31 0.3343785 0.3294930 | 0.3319045 | 0.3305917 | 0.3378936 | 0.3283640
32 0.3367929 0.3312633 | 0.3361510 | 0.3300118 | 0.3335231 | 0.3322403
33 07/4/2017 0.3348979 0.3342257 | 0.3370069 | 0.3346229 | 0.3367012 | 0.3311717
34 0.3375572 0.3311717 | 0.3350507 | 0.3315381 | 0.3350813 | 0.3310191
35 0.3466180 0.3282725 | 0.3432485 | 0.3259241 | 0.3367318 | 0.3300423
36 0.3625228 0.3311412 | 0.3475988 | 0.3301644 | 0.3297981 | 0.3312328
37 0.3402283 0.3439724 | 0.3365805 | 0.3349459 | 0.3400081 | 0.3347887
38 0.3385299 0.3497340 | 0.3394734 | 0.3346316 | 0.3492931 | 0.3254287
39 14/4/2017 0.3392847 0.3521598 | 0.3357317 | 0.3374294 | 0.3362347 | 0.3312694
40 0.3423675 0.3463332 | 0.3419900 | 0.3373665 | 0.3388444 | 0.3304212
41 0.3387501 0.3441927 | 0.3387815 | 0.3348516 | 0.3465850 | 0.3329974
42 0.3403541 0.3454517 | 0.3427766 | 0.3369892 | 0.3430283 | 0.3304212
43 0.3361119 0.3395398 | 0.3391521 | 0.3380192 | 0.3370654 | 0.3424638
44 0.3520595 0.3385856 | 0.3402557 | 0.3328661 | 0.3404347 | 0.3484392
45 21/4/2017 0.3732616 0.3388241 | 0.3379894 | 0.3331340 | 0.3366482 | 0.3424340
46 0.3337591 0.3338187 | 0.3367972 | 0.3335805 | 0.3304265 | 0.3370356
47 0.3374230 0.3382577 | 0.3393907 | 0.3356353 | 0.3427026 | 0.3289695
48 0.3398381 0.3354268 | 0.3390030 | 0.3351885 | 0.3481102 | 0.3292073
49 0.4095241 0.4035106 | 0.4058095 | 0.4035900 | 0.4120455 | 0.3983391
50 0.4195714 0.4122815 | 0.4035900 | 0.3912156 | 0.4188683 | 0.3741315
51 28/4/2017 0.4073919 0.4247124 | 0.4069174 | 0.3975411 | 0.4085770 | 0.4028755
52 0.3568546 0.4256442 | 0.3854977 | 0.4076290 | 0.4003312 | 0.3841240
53 0.3506181 0.4223789 | 0.3965828 | 0.4115732 | 0.4066801 | 0.4294399
54 0.3684028 0.4247124 | 0.4033519 | 0.4075500 | 0.4034312 | 0.3995348
55 0.3604964 0.3407594 | 0.3435984 | 0.3349417 | 0.3445657 | 0.3566018
56 0.3489542 0.3394619 | 0.3397032 | 0.3396429 | 0.3471675 | 0.3614711
57 06/5/2017 0.3552342 0.3354535 | 0.3376527 | 0.3357848 | 0.3462898 | 0.3605268
58 0.3403067 0.3416348 | 0.3374116 | 0.3487421 | 0.3441122 | 0.3487118
59 0.3364173 0.3478033 | 0.3385571 | 0.3543837 | 0.3460780 | 0.3477427
60 0.3372609 0.3427221 | 0.3413933 | 0.3432660 | 0.3465621 | 0.3501360
61 0.3763184 0.3401713 | 0.3395464 | 0.3392833 | 0.3442507 | 0.3464885
62 0.3792898 0.3436913 | 0.3416187 | 0.3469164 | 0.3530073 | 0.3464885
63 13/5/2017 0.3746350 0.3461594 | 0.3427043 | 0.3447772 | 0.3457974 | 0.3433623
64 0.3441520 0.3392175 | 0.3446127 | 0.3378692 | 0.3466860 | 0.3438559
65 0.3472455 0.3353374 | 0.3379678 | 0.3396451 | 0.3476076 | 0.3422766
66 0.3435926 0.3359949 | 0.3380993 | 0.3472784 | 0.3441520 | 0.3436913
n 66 66 66 66 66 66

tbm 0.3549664 0.3512649 | 0.3489695 | 0.3515398 | 0.3623890 | 0.3467503

psm 0.0011117 0.0006794 | 0.0004562 | 0.0018314 | 0.0019316 | 0.0004147

ps tt 0.0010948 0.0006691 | 0.0004493 | 0.0018036 | 0.0019023 | 0.0004084




Bang P3.23: Két qua so sanh lwong phat thai khi N,O giira cac cong thic

cia tirng 1an lip lai & va mua 2017

Cip so sanh Két qua so sanh So sanh véi P
CivaW; Khdng khac nhau P < 0,05
Civa$s; Khéng khac nhau P < 0,05
Civas, Khéng khac nhau P < 0,05
C,vaW; Khéng khac nhau P < 0,05
C,vaW, Khéng khac nhau P < 0,05
C,va$s; Khdng khac nhau P < 0,05
C,vas, Khdng khac nhau P < 0,05
W;va$s; Khdng khac nhau P <0,05
W;va$s, Khong khac nhau P <0,05
W, va S; Khong khac nhau P <0,05
W,va S, Khong khac nhau P <0,05
CivaWw, Ci<W, P<0,01

Bang P3.24: Két hop cac cong thirc riéng 1é ciia vu mua 2017

(Bon vi: ppm)

n C W S

1 0.3541550 0.3325448 0.3615114
2 0.3520118 0.3475500 0.3628395
3 0.3652207 0.3557073 0.3546322
4 0.3455466 0.3557472 0.3670020
5 0.3220394 0.3446060 0.3601458
6 0.3438623 0.3390695 0.3576230
7 0.3413856 0.3093608 0.3277473
8 0.3502580 0.3600270 0.3065423
9 0.3359023 0.3713566 0.3062659
10 0.3096800 0.3316091 0.3129307
11 0.3091216 0.3206478 0.3141838
12 0.3223879 0.3256856 0.3169908
13 0.3994353 0.3710932 0.3832600
14 0.3905991 0.3834009 0.3923441
15 0.3872553 0.3851860 0.4018524
16 0.3897979 0.3882437 0.3948938
17 0.3993405 0.3838705 0.3951301
18 0.3952718 0.3957918 0.3932880
19 0.3765226 0.4034888 0.3891154




n C W S

20 0.3953859 0.4008296 0.3895805
21 0.3932396 0.3354769 0.3746512
22 0.3900455 0.3651537 0.3268356
23 0.3866722 0.3871960 0.3426642
24 0.3906266 0.3805528 0.3839351
25 0.3023080 0.4020797 0.4489350
26 0.3660861 0.4100185 0.4397144
27 0.3576239 0.4023384 0.4390811
28 0.3439254 0.4135571 0.4252803
29 0.3443925 0.3931960 0.4284061
30 0.3685251 0.3898127 0.3266976
31 0.3351750 0.4053209 0.3418015
32 0.3488508 0.3531626 0.3834020
33 0.3409532 0.3393077 0.3404544
34 0.3345285 0.3133621 0.3517577
35 0.3385602 0.3258462 0.3769424
36 0.3571317 0.3375141 0.3857468
37 0.3958230 0.3557737 0.3814227
38 0.3898376 0.3455147 0.3817174
39 0.3827191 0.3842504 0.3804795
40 0.3745172 0.3785329 0.4247852
41 0.3844270 0.3864868 0.3173979
42 0.3850157 0.3921278 0.3363553
43 0.3230138 0.3843594 0.3007312
44 0.2678453 0.2890303 0.3651704
45 0.2726657 0.3663865 0.3130646
46 0.3100477 0.3642716 0.3983633
47 0.3198917 0.3698230 0.3602531
48 0.3059720 0.3947703 0.3743694
49 0.3042864 0.3548710 0.3678945
50 0.3187665 0.3557472 0.3684224
51 0.3312789 0.3545129 0.3665968
52 0.3584228 0.3645337 0.3855340
53 0.3616722 0.3825421 0.4689829
54 0.3661917 0.3740109 0.4837329
55 0.3267780 0.3793683 0.3122859
56 0.3532314 0.3736782 0.3226788
57 0.3882616 0.3539103 0.3112810
58 0.3926000 0.3247222 0.3101594
59 0.3837204 0.3180549 0.3517869
60 0.3904258 0.3375473 0.3993837
61 0.3941380 0.3685764 0.3845751
62 0.3873023 0.3611399 0.3682504
63 0.3905991 0.4020896 0.3907877
64 0.3970685 0.4013308 0.3884791
65 0.3935713 0.3816643 0.3959809




n C W S

66 0.4017101 0.3920610 0.3903163
67 0.3880105 0.3785678 0.3726025
68 0.3891736 0.3537882 0.3855079
69 0.3971247 0.3369637 0.4236191
70 0.3849255 0.3577400 0.3959077
71 0.3531387 0.3961396 0.3766980
72 0.3446798 0.3919044 0.3557944
73 0.3884446 0.3955995 0.3483915
74 0.3875319 0.4102761 0.3445926
75 0.4208052 0.3902685 0.3465930
76 0.4114348 0.3683933 0.3407862
77 0.4001381 0.3761512 0.3289183
78 0.3863579 0.4284061 0.3507204
79 0.3544178 0.3469485 0.4069689
80 0.3496022 0.3937694 0.4131605
81 0.3287691 0.3533634 0.4177126
82 0.3412526 0.3396566 0.4285106
83 0.3589430 0.3582384 0.4240394
84 0.4177126 0.3498527 0.3495521
85 0.3709095 0.3690150 0.3546424
86 0.3846036 0.3953540 0.3436615
87 0.3747536 0.3874866 0.3501124
88 0.3732166 0.3801257 0.3397714
89 0.3651030 0.4041904 0.3280066
90 0.3526764 0.4084513 0.3325746
91 0.3014724 0.3837781 0.3692943
92 0.2796570 0.3258712 0.3403144
93 0.3263474 0.3331198 0.3683956
94 0.3494121 0.3913883 0.3865792
95 0.3695058 0.3635314 0.3812411
96 0.2952782 0.3472436 0.3709332
n 96 96 96

th 0.3602190 0.3684061 0.3695940

ps m 0.001150268 0.000765848 0.001432564
ps tt 0.001138286 0.00075787 0.001417641




Bang P3.25: So sanh cac cong thire thi nghiém luwgng N,O thu dwgc cua vu

mua 2017

(Don vi: ppm)

n | N9y c1 c2 W1 W2 s1 s2
lay mau

1 0.3541550 | 0.3042864 | 0.3325448 | 0.3548710 | 0.3615114 | 0.3678945
2 0.3520118 | 0.3187665 | 0.3475500 | 0.3557472 | 0.3628395 | 0.3684224
3 | o101y | 03652207 | 0.3312789 | 03557073 | 0.3545129 | 0.3546322 | 0.3665968
4 0.3455466 | 0.3584228 | 0.3557472 | 0.3645337 | 0.3670020 | 0.3855340
5 0.3220394 | 0.3616722 | 0.3446060 | 0.3825421 | 0.3601458 | 0.4689829
6 0.3438623 | 0.3661917 | 0.3390695 | 0.3740109 | 0.3576230 | 0.4837329
7 0.3413856 | 0.3267780 | 0.3093608 | 0.3793683 | 0.3277473 | 0.3122859
8 0.3502580 | 0.3532314 | 0.3600270 | 0.3736782 | 0.3065423 | 0.3226788
9 31/7/2017 0.3359023 | 0.3882616 | 0.3713566 | 0.3539103 | 0.3062659 | 0.3112810
10 0.3096800 | 0.3926000 | 0.3316091 | 0.3247222 | 0.3129307 | 0.3101594
11 0.3091216 | 0.3837204 | 0.3206478 | 0.3180549 | 0.3141838 | 0.3517869
12 0.3223879 | 0.3904258 | 0.3256856 | 0.3375473 | 0.3169908 | 0.3993837
13 0.3994353 | 0.3941380 | 0.3710932 | 0.3685764 | 0.3832600 | 0.3845751
14 0.3905991 | 0.3873023 | 0.3834009 | 0.3611399 | 0.3923441 | 0.3682504
15 07/8/2017 0.3872553 | 0.3905991 | 0.3851860 | 0.4020896 | 0.4018524 | 0.3907877
16 0.3897979 | 0.3970685 | 0.3882437 | 0.4013308 | 0.3948938 | 0.3884791
17 0.3993405 | 0.3935713 | 0.3838705 | 0.3816643 | 0.3951301 | 0.3959809
18 0.3952718 | 0.4017101 | 0.3957918 | 0.3920610 | 0.3932880 | 0.3903163
19 0.3765226 | 0.3880105 | 0.4034888 | 0.3785678 | 0.3891154 | 0.3726025
20 0.3953859 | 0.3891736 | 0.4008296 | 0.3537882 | 0.3895805 | 0.3855079
2L | 14610017 | 0-3932396 | 03971247 | 0.3354769 | 0.3369637 | 03746512 | 04236191
22 0.3900455 | 0.3849255 | 0.3651537 | 0.3577400 | 0.3268356 | 0.3959077
23 0.3866722 | 0.3531387 | 0.3871960 | 0.3961396 | 0.3426642 | 0.3766980
24 0.3906266 | 0.3446798 | 0.3805528 | 0.3919044 | 0.3839351 | 0.3557944
25 0.3023080 | 0.3884446 | 0.4020797 | 0.3955995 | 0.4489350 | 0.3483915
26 0.3660861 | 0.3875319 | 0.4100185 | 0.4102761 | 0.4397144 | 0.3445926
27 | 1 /a1 | 03576239 | 04208052 | 0.4023384 | 03902685 | 0.4390811 | 0.3465930
28 0.3439254 | 0.4114348 | 0.4135571 | 0.3683933 | 0.4252803 | 0.3407862
29 0.3443925 | 0.4001381 | 0.3931960 | 0.3761512 | 0.4284061 | 0.3289183
30 0.3685251 | 0.3863579 | 0.3898127 | 0.4284061 | 0.3266976 | 0.3507204
31 0.3351750 | 0.3544178 | 0.4053209 | 0.3469485 | 0.3418015 | 0.4069689
32 0.3488508 | 0.3496022 | 0.3531626 | 0.3937694 | 0.3834020 | 0.4131605
33 28/8/2017 0.3409532 | 0.3287691 | 0.3393077 | 0.3533634 | 0.3404544 | 0.4177126
34 0.3345285 | 0.3412526 | 0.3133621 | 0.3396566 | 0.3517577 | 0.4285106
35 0.3385602 | 0.3589430 | 0.3258462 | 0.3582384 | 0.3769424 | 0.4240394
36 0.3571317 | 0.4177126 | 0.3375141 | 0.3498527 | 0.3857468 | 0.3495521
37 | ye/o/a017 | 0-3958230 | 0.3709095 | 0.3557737 | 0.3690150 | 0.3814227 | 0.3546424
38 0.3898376 | 0.3846036 | 0.3455147 | 0.3953540 | 0.3817174 | 0.3436615




no | Noay c1 c2 W1 W2 s1 2
1ay mau

39 0.3827191 | 0.3747536 | 0.3842504 | 0.3874866 | 0.3804795 | 0.3501124
40 0.3745172 | 0.3732166 | 0.3785329 | 0.3801257 | 0.4247852 | 0.3397714
41 0.3844270 | 0.3651030 | 0.3864868 | 0.4041904 | 0.3173979 | 0.3280066
42 0.3850157 | 0.3526764 | 0.3921278 | 0.4084513 | 0.3363553 | 0.3325746
43 0.3230138 | 0.3014724 | 0.3843594 | 0.3837781 | 0.3007312 | 0.3692943
44 0.2678453 | 0.2796570 | 0.2890303 | 0.3258712 | 0.3651704 | 0.3403144
45 11/9/2017 0.2726657 | 0.3263474 | 0.3663865 | 0.3331198 | 0.3130646 | 0.3683956
46 0.3100477 | 0.3494121 | 0.3642716 | 0.3913883 | 0.3983633 | 0.3865792
47 0.3198917 | 0.3695058 | 0.3698230 | 0.3635314 | 0.3602531 | 0.3812411
48 0.3059720 | 0.2952782 | 0.3947703 | 0.3472436 | 0.3743694 | 0.3709332

n 48 48 48 48 48 48
Thm 0.3540750 | 0.3663630 | 0.3660633 | 0.3707488 | 0.3674645 | 0.3717236
psm 0.0011660 | 0.0010819 | 0.0009058 | 0.0006310 | 0.0014759 | 0.0014105
pstt 0.0011417 | 0.0010593 | 0.0008869 | 0.0006179 | 0.0014451 | 0.0013811

Bang P3.26: Két hop cac cong thirc riéng 1é ciia vu nim 2015

(Don vi: ppm)
C2015 | W2015 | oon15 | c2015 | W2015 | S2015

n chiém chiém o N N <

CUAN UAN chle;'m mua mua mua

Xuan

1 0.3417963 | 0.3447972 0.3404334 0.3517615 0.3476566 0.3496676
2 0.3526699 | 0.3764727 0.3426756 0.3520425 0.3521267 0.3486553
3 0.3576744 | 0.4113229 0.3424998 0.3515649 0.3511574 0.3508342
4 0.3641989 | 0.4456292 | 0.3444784 0.3505953 0.3442498 0.3440104
5 0.3419563 | 0.3338511 0.3310128 0.3495130 0.3488381 0.3435736
6 0.3439067 | 0.3329370 0.3330123 0.3565616 0.3507921 0.3439822
7 0.3460737 | 0.3359701 | 0.3328940 0.3495833 0.3496958 0.3478676
8 0.3294977 | 0.3273280 | 0.3303573 0.3490771 0.3504688 0.3479520
9 0.3327112 | 0.3310451 | 0.3379933 0.3503564 0.3521127 0.3503002
10 0.3313998 | 0.3279938 0.3420317 0.4381745 0.3954316 0.3484443
11 0.3331843 | 0.3396083 0.3353354 0.6180712 0.6261351 0.3528008
12 0.3356689 | 0.3390053 | 0.3367449 0.8071197 0.8689372 0.3589164
13 0.3339156 | 0.3392206 | 0.3371861 0.3527728 0.3472345 0.3509326
14 0.3311525 | 0.3311633 | 0.3301746 0.3624168 0.3505391 0.3507078
15 0.3328725 | 0.3309376 0.3320017 0.3641513 0.3534327 0.3491615
16 0.3327650 | 0.3323242 0.3372830 0.3275493 0.3353307 0.3377829
17 0.3292613 | 0.3295192 | 0.3292721 0.3325635 0.3458655 0.3361032
18 0.3303788 | 0.3291324 | 0.3261469 0.3396779 0.3528024 0.3380944
19 0.3305830 | 0.3279831 0.3251056 0.5578276 0.3550605 0.3551679
20 0.3326037 | 0.3374982 0.3358625 0.5959332 0.5378578 0.3977535
21 0.3336145 | 0.3370570 | 0.3384670 0.6374710 0.4688398 0.4731301
22 0.3409114 | 0.3376059 0.3366911 0.3514168 0.3644572 0.3293035




C2015 | W2015 1 ooh15 | coo15 | w2015 | S2015
n chiém chiém . N N N
UAN UAN chlgm mua mua mua
Xuan

23 0.3305721 | 0.3269605 | 0.3323498 0.3705477 0.3830082 0.3406653
24 0.3300907 | 0.3277634 0.3293954 0.4065691 0.3892969 0.3511476
25 0.3293419 | 0.3309999 0.3332584 0.3438274 0.3362794 0.3341510
26 0.3345140 | 0.3314945 | 0.3345674 0.3469580 0.3399484 0.3331063
27 0.3391854 | 0.3368371 | 0.3359027 0.3536091 0.3293715 0.3356966
28 0.3373709 | 0.3366903 | 0.3334187 0.3615795 0.3537570 0.3253852
29 0.3375044 | 0.3408390 0.3391988 0.3574772 0.3453798 0.3228782
30 0.3344873 | 0.3365701 0.3388920 0.3727739 0.3673444 0.3465670
31 0.3336191 | 0.3383850 | 0.3367704 0.3257937 0.3261612 0.3271956
32 0.3455025 | 0.3450098 | 0.3423453 0.3238459 0.3233826 0.3103283
33 0.3440907 | 0.3450763 0.3348879 0.3236824 0.3260387 0.3277533
34 0.3450897 | 0.3413056 0.3438243 0.3432197 0.3375527 0.3350324
35 0.3402657 | 0.3416789 0.3397989 0.3475782 0.3448805 0.3336626
36 0.3438509 | 0.3455957 | 0.3383317 0.3538242 0.3559201 0.3348426
37 0.3410790 | 0.3427584 | 0.3429716 0.3502299 0.3476003 0.3455032
38 0.3461549 | 0.3460883 0.3497211 0.3492037 0.3462634 0.3494146
39 0.3494152 | 0.3491093 0.3508116 0.3507218 0.3489928 0.3483036
40 0.3528454 | 0.3525796 0.3506786 0.3476847 0.3456722 0.3439118
41 0.3391366 | 0.3413567 | 0.3408621 0.3482474 0.3457707 0.3430804
42 0.3405873 | 0.3473367 0.3414226 0.3478957 0.3454891 0.3443766
43 0.3445443 | 0.3552105 0.3420271 0.3514806 0.3631863 0.3494005
44 0.3454348 | 0.3595336 0.3464792 0.3537836 0.3819495 0.3491756
45 0.3357442 | 0.3345179 | 0.3335499 0.3564914 0.3802681 0.3493302
46 0.3333886 | 0.3395113 | 0.3349051 0.3952519 0.3517334 0.3551028
47 0.3350772 | 0.3437127 | 0.3366157 0.5546823 0.3527868 0.3589304
48 0.3297233 | 0.3314105 0.3288101 0.7336014 0.3577252 0.3606951
49 0.3302713 | 0.3377673 0.3290572 0.3529974 0.3522953 0.3505391
50 0.3310451 | 0.3482093 | 0.3280475 0.3598409 0.3529132 0.3495833
51 0.3468178 | 0.3354752 | 0.3367449 0.3554816 0.3528149 0.3513401
52 0.4025280 | 0.3384132 | 0.3362499 0.3399349 0.3368755 0.3298879
53 0.4647427 | 0.3373153 0.3363898 0.3546305 0.3383110 0.3372683
54 0.3310666 | 0.3310988 0.3303250 0.3585505 0.3355069 0.3370922
55 0.3321307 | 0.3317975 | 0.3326037 0.6839504 0.4827041 0.3491818
56 0.3325930 | 0.3313460 | 0.3300779 0.7066121 0.5291796 0.3659280
57 0.3285416 | 0.3291002 0.3273817 0.7164874 0.4716207 0.3915166
58 0.3290894 | 0.3323565 0.3320340 0.3990433 0.3517935 0.3395696
59 0.3308086 | 0.3222836 0.3308839 0.4094250 0.3719877 0.3661285
60 0.3288424 | 0.3364651 | 0.3361100 0.4255037 0.4011081 0.3742656
61 0.3335930 | 0.3355721 | 0.3359271 0.3396643 0.3341103 0.3346799
62 0.3368310 | 0.3346362 0.3358841 0.3399214 0.3344222 0.3351002
63 0.3251669 | 0.3306657 0.3339130 0.3488854 0.3512957 0.3203275
64 0.3338328 | 0.3342736 0.3312004 0.3558261 0.3577188 0.3435844
65 0.3294756 | 0.3314677 | 0.3294489 0.3727473 0.3496667 0.3355069
66 0.3376645 | 0.3366102 0.3345407 0.3692536 0.3472412 0.3464456
67 0.3374777 | 0.3385451 | 0.3332317 0.3208324 0.3225237 0.3263790
68 0.3335256 | 0.3391587 | 0.3363432 0.3220601 0.3243228 0.3254533




C2015 | W2015 1 ooh15 | coo15 | w2015 | S2015
n chiém chiém . N N N
UAN UAN chlgm mua mua mua
Xuan
69 0.3373442 | 0.3462348 | 0.3417988 0.3233826 0.3277941 0.3289636
70 0.3400256 | 0.3446768 0.3372642 0.3420577 0.3395561 0.3375121
71 0.3370640 | 0.3484973 0.3380248 0.3404354 0.3349375 0.3356153
72 0.3410790 | 0.3463679 | 0.3422787 0.3359406 0.3368213 0.3383651
73 0.3460484 | 0.3456622 0.3420787
74 0.3429716 | 0.3490161 0.3430649
75 0.3480715 | 0.3483775 0.3440374
76 0.3439442 | 0.3424919 0.3465143
77 0.3405724 | 0.3429716 0.3452228
78 0.3447034 | 0.3460750 | 0.3485239
79 0.3498142 | 0.3485239 0.3505457
80 0.3520347 | 0.3526726 0.3516891
n 80 80 80 12 12 72
tb 0.3404641 | 0.3412607 | 0.3372112 0.3970865 0.3710042 0.3459863
3.88761E- | 0.01271826 | 0.00626681
ps m | 0.00030736 | 0.00027806 05 2 1 0.0004319
0.00030351 | 0.00027458 | 3.83902E- | 0.01254161 | 0.00617977 | 0.00042590
ps tt 8 4 05 9 2 1
Bang P3.27: Két hop cac cong thirc riéng 1é ciia vu nim 2016
(Don vi: ppm)
C 2016 W 2016 C 2016 W 2016 S 2016
n it A - R S 2016 N N N
chiém xuan | chiém xuan T R mua mua mua
chiém xuéan
1 0.3352025 0.3240055 0.3165991 0.324902 | 0.31244981 0.321792
2 0.3564873 0.3768549 0.3365344 0.314040 | 0.31779046 0.335423
3 0.3483126 0.4184243 0.3165323 0.305575 | 0.32623445 0.332320
4 0.3505731 0.3722154 0.3564209 0.336373 | 0.33979003 0.420134
5 0.3589448 0.4758263 0.3561552 0.344532 | 0.37125014 0.482577
6 0.3485786 0.5593987 0.3566866 0.361185 | 0.34762718 0.573891
7 0.3294726 0.3461845 0.4552516 0.308424 | 0.34071456 0.333163
8 0.3473816 0.3544943 0.7186450 0.313190 | 0.33469978 0.346337
9 0.3320049 0.3310721 1.0855869 0.313319 | 0.36684323 0.332714
10 0.3385490 0.3237540 0.3806793 0.318788 | 0.32450522 0.328997
11 0.3487053 0.3417636 0.7520304 0.323414 | 0.35934094 0.328291
12 0.3402850 0.3519182 0.9381110 0.309004 | 0.38578929 0.329574
13 0.3505689 0.3400921 0.3768942 0.312418 | 0.32829113 0.310035
14 0.3440136 0.3394491 0.5710605 0.324248 | 0.34480454 0.324441
15 0.3453634 0.3501191 0.7188455 0.310872 | 0.36836737 0.324184
16 0.3364913 0.3379060 0.3472915 0.304512 | 0.30957607 0.296140
17 0.3471630 | 0.3254914 | 0.3726591 | 0.295185 | 0.32973088 |  0.290407




C 2016 W 2016 C 2016 W 2016 S 2016
n t R A R S 2016 N N N
chiém xuan | chiém xuan . R mua mua mua
chiém xuan
18 0.3441421 0.3512757 0.4102904 0.321967 | 0.34224164 0.302457
19 0.3452456 0.3380215 0.3158704 0.323213 | 0.31940237 0.308549
20 0.3248789 0.3366420 0.3259964 0.313977 | 0.32694843 0.313244
21 0.3282969 0.3307943 0.3289542 0.318669 | 0.33573228 0.313684
22 0.3115289 0.3036982 0.3392695 0.331341 | 0.33478109 0.324238
23 0.3198163 0.3119236 0.3401890 0.329292 | 0.31837623 0.323506
24 0.3323057 0.3093577 0.3359850 0.328779 | 0.33997485 0.333098
25 0.3317143 0.3226437 0.3647353 0.313913 | 0.31486654 0.328137
26 0.3564697 0.3360507 0.3259964 0.317918 | 0.3216651 0.306021
27 0.3541073 0.3361164 0.3346054 0.302771 | 0.31066828 0.339917
28 0.3240950 0.3343699 0.3558416 0.342067 | 0.32236347 0.354947
29 0.3404735 0.3313173 0.3397693 0.355893 | 0.3546318 0.368736
30 0.3418231 0.3373046 0.3529683 0.341434 | 0.3543165 0.377404
31 0.3268550 0.3268550 0.3442287 0.313448 | 0.3266232 0.333035
32 0.3182799 0.3318457 0.3339003 0.324762 | 0.32829113 0.322129
33 0.3293799 0.3402388 0.3205709 0.322515 | 0.3388599 0.331817
34 0.3310238 0.3357786 0.3212170 0.320009 | 0.32257881 0.323671
35 0.3357199 0.3446980 0.3376567 0.321936 | 0.3187875 0.313963
36 0.3171049 0.3210995 0.3407669 0.305135 | 0.31415599 0.328804
37 0.3636406 0.3129587 0.3279468 0.307650 | 0.30113364 0.310099
38 0.3439630 0.3377655 0.3285809 0.316537 | 0.30106906 0.322065
39 0.3479429 0.3269956 0.3255366 0.320523 | 0.31750151 0.318852
40 0.3336039 0.3375332 0.3268729 0.305907 | 0.29261253 0.301282
41 0.3687671 0.3465170 0.3390645 0.317130 | 0.29011315 0.315224
42 0.3834120 0.3694967 0.3601400 0.320355 | 0.30913585 0.321088
43 0.3583471 0.3605384 0.3471821 0.322553 | 0.30979617 0.307228
44 0.3643220 0.3660473 0.3584135 0.317570 | 0.31331714 0.321381
45 0.3536969 0.3612023 0.3623309 0.318669 | 0.31177688 0.300327
46 0.3445215 0.3517031 0.3600073 0.336757 | 0.32680196 0.345020
47 0.3619326 0.3557566 0.3614015 0.327534 | 0.34224164 0.326436
48 0.3579486 0.3574837 0.3932706 0.343265 | 0.33258568 0.339170
49 0.3040512 0.3481912 0.3586633
50 0.3533317 0.3337902 0.3341761
51 0.3276147 0.3288371 0.3467131
52 0.3492194 0.3350765 0.3373272
53 0.3378417 0.3439493 0.3470987
54 0.3362340 0.3535244 0.3286441
55 0.3544880 0.3503761 0.3358482
56 0.3587917 0.3537171 0.3597551
57 0.3668824 0.3411208 0.3605257
58 0.3489877 0.3224464 0.3438666
59 0.3235641 0.3366420 0.3279683




C 2016 W 2016 C 2016 W 2016 S 2016
n it R A R S 2016 N N N
chiém xuan | chiém xuan . R mua mua mua
chiém xuan
60 0.3265880 0.3158704 0.3290856
61 0.3302686 0.3065282 0.3264566
62 0.3320429 0.3216574 0.3361821
63 0.3148180 0.3126473 0.2942175
64 0.3390067 0.3202109 0.3294142
65 0.3477404 0.3200794 0.3200136
66 0.3588973 0.3250104 0.3643418
67 0.3322566 0.3415884 0.3347220
68 0.3326088 0.3323153 0.3303780
69 0.3356025 0.3333720 0.3293799
70 0.3325501 0.3297321 0.3248584
71 0.3121693 0.3182211 0.3459300
72 0.3270312 0.3352503 0.3270899
73 0.3239188 0.3312586 0.3387130
74 0.3183386 0.3257980 0.3280881
75 0.3392412 0.3398280 0.3329611
76 0.3612483 0.3459218 0.3223000
77 0.3505312 0.3387779 0.3193153
78 0.3536228 0.3396003 0.3248387
n 78 78 78 48 48 48
tb 0.3408070 0.3424915 0.3776207 0.321322 | 0.3291907 | 0.3351239
ps m 0.000233 | 0.00117233 0.0175732 0.000183 | 0.00041719 | 0.00221207
ps tt 0.00023001 0.0011573 0.0173479 0.000179 | 0.0004085 | 0.00216598
Bang P3.28: Két hop cac cong thirc riéng 1é ctiia vu nam 2017
(Don vi: ppm)
_C 2017 W 2017 S 2017 C 2017 W 2017 S 2017
chiém xuan | chiém xuan . A mua mua mua
n chiém xuan
1 0.4260954 0.3467370 0.3327752 | 0.3541550 | 0.3325448 | 0.3615114
2 0.4561900 0.3795536 0.3406264 | 0.3520118 | 0.3475500 | 0.3628395
3 0.4893669 0.4169861 0.3447931 | 0.3652207 | 0.3557073 | 0.3546322
4 0.3687837 0.3358699 0.3324627 | 0.3455466 | 0.3557472 | 0.3670020
5 0.3994652 0.3463293 0.3368708 | 0.3220394 | 0.3446060 | 0.3601458
6 0.4605443 0.3509417 0.3409395 | 0.3438623 | 0.3390695 | 0.3576230
7 0.3343462 0.3484983 0.3474157 | 0.3413856 | 0.3093608 | 0.3277473
8 0.3315204 0.3586349 0.3766612 | 0.3502580 | 0.3600270 | 0.3065423
9 0.3328537 0.3746446 0.3987660 | 0.3359023 | 0.3713566 | 0.3062659
10 0.3325680 0.3533729 0.3601348 | 0.3096800 | 0.3316091 | 0.3129307
11 0.3485620 0.3626887 0.3822669 | 0.3091216 | 0.3206478 | 0.3141838




_C 2017 W 2017 S 2017 C 2017 W 2017 S 2017
chiém xuan | chiém xuan . R mua mua mua

n chiém xuan

12 0.3604539 0.3722448 0.4035262 | 0.3223879 | 0.3256856 | 0.3169908
13 0.3340180 0.3398430 0.3818262 | 0.3994353 | 0.3710932 | 0.3832600
14 0.3327527 0.3502141 0.4548178 | 0.3905991 | 0.3834009 | 0.3923441
15 0.3364863 0.3556155 0.5138855 | 0.3872553 | 0.3851860 | 0.4018524
16 0.3295280 0.3443436 0.4227556 | 0.3897979 | 0.3882437 | 0.3948938
17 0.3358533 0.3498013 0.4749462 | 0.3993405 | 0.3838705 | 0.3951301
18 0.3300020 0.3585095 0.5569993 | 0.3952718 | 0.3957918 | 0.3932880
19 0.3309974 0.3310888 0.3331008 | 0.3765226 | 0.4034888 | 0.3891154
20 0.3351140 0.3333753 0.3343818 | 0.3953859 | 0.4008296 | 0.3895805
21 0.3383803 0.3358463 0.3466667 | 0.3932396 | 0.3354769 | 0.3746512
22 0.3363957 0.3313631 0.3374031 | 0.3900455 | 0.3651537 | 0.3268356
23 0.3398465 0.3287734 0.3444938 | 0.3866722 | 0.3871960 | 0.3426642
24 0.3406105 0.3290170 0.3643451 | 0.3906266 | 0.3805528 | 0.3839351
25 0.3412167 0.3318320 0.3384001 | 0.3023080 | 0.4020797 | 0.4489350
26 0.3427194 0.3317069 0.3427194 | 0.3660861 | 0.4100185 | 0.4397144
27 0.3424063 0.3364603 0.3427194 | 0.3576239 | 0.4023384 | 0.4390811
28 0.3390885 0.3345836 0.3384313 | 0.3439254 | 0.4135571 | 0.4252803
29 0.3396518 0.3383375 0.3434708 | 0.3443925 | 0.3931960 | 0.4284061
30 0.3409663 0.3412793 0.3437526 | 0.3685251 | 0.3898127 | 0.3266976
31 0.3343785 0.3319045 0.3378936 | 0.3351750 | 0.4053209 | 0.3418015
32 0.3367929 0.3361510 0.3335231 | 0.3488508 | 0.3531626 | 0.3834020
33 0.3348979 0.3370069 0.3367012 | 0.3409532 | 0.3393077 | 0.3404544
34 0.3375572 0.3350507 0.3350813 | 0.3345285 | 0.3133621 | 0.3517577
35 0.3466180 0.3432485 0.3367318 | 0.3385602 | 0.3258462 | 0.3769424
36 0.3625228 0.3475988 0.3297981 | 0.3571317 | 0.3375141 | 0.3857468
37 0.3402283 0.3365805 0.3400081 | 0.3958230 | 0.3557737 | 0.3814227
38 0.3385299 0.3394734 0.3492931 | 0.3898376 | 0.3455147 | 0.3817174
39 0.3392847 0.3357317 0.3362347 | 0.3827191 | 0.3842504 | 0.3804795
40 0.3423675 0.3419900 0.3388444 | 0.3745172 | 0.3785329 | 0.4247852
41 0.3387501 0.3387815 0.3465850 | 0.3844270 | 0.3864868 | 0.3173979
42 0.3403541 0.3427766 0.3430283 | 0.3850157 | 0.3921278 | 0.3363553
43 0.3361119 0.3391521 0.3370654 | 0.3230138 | 0.3843594 | 0.3007312
44 0.3520595 0.3402557 0.3404347 | 0.2678453 | 0.2890303 | 0.3651704
45 0.3732616 0.3379894 0.3366482 | 0.2726657 | 0.3663865 | 0.3130646
46 0.3337591 0.3367972 0.3304265 | 0.3100477 | 0.3642716 | 0.3983633
47 0.3374230 0.3393907 0.3427026 | 0.3198917 | 0.3698230 | 0.3602531
48 0.3398381 0.3390030 0.3481102 | 0.3059720 | 0.3947703 | 0.3743694
49 0.4095241 0.4058095 0.4120455 | 0.3042864 | 0.3548710 | 0.3678945
50 0.4195714 0.4035900 0.4188683 | 0.3187665 | 0.3557472 | 0.3684224
51 0.4073919 0.4069174 0.4085770 | 0.3312789 | 0.3545129 | 0.3665968
52 0.3568546 0.3854977 0.4003312 | 0.3584228 | 0.3645337 | 0.3855340
53 0.3506181 0.3965828 0.4066801 | 0.3616722 | 0.3825421 | 0.4689829




_C 2017 W 2017 S 2017 C 2017 W 2017 S 2017
chiém xuan | chiém xuan . R mua mua mua

n chiém xuan

54 0.3684028 0.4033519 0.4034312 | 0.3661917 | 0.3740109 | 0.4837329
55 0.3604964 0.3435984 0.3445657 | 0.3267780 | 0.3793683 | 0.3122859
56 0.3489542 0.3397032 0.3471675 | 0.3532314 | 0.3736782 | 0.3226788
57 0.3552342 0.3376527 0.3462898 | 0.3882616 | 0.3539103 | 0.3112810
58 0.3403067 0.3374116 0.3441122 | 0.3926000 | 0.3247222 | 0.3101594
59 0.3364173 0.3385571 0.3460780 | 0.3837204 | 0.3180549 | 0.3517869
60 0.3372609 0.3413933 0.3465621 | 0.3904258 | 0.3375473 | 0.3993837
61 0.3763184 0.3395464 0.3442507 | 0.3941380 | 0.3685764 | 0.3845751
62 0.3792898 0.3416187 0.3530073 | 0.3873023 | 0.3611399 | 0.3682504
63 0.3746350 0.3427043 0.3457974 | 0.3905991 | 0.4020896 | 0.3907877
64 0.3441520 0.3446127 0.3466860 | 0.3970685 | 0.4013308 | 0.3884791
65 0.3472455 0.3379678 0.3476076 | 0.3935713 | 0.3816643 | 0.3959809
66 0.3435926 0.3380993 0.3441520 | 0.4017101 | 0.3920610 | 0.3903163
67 0.3441035 0.3408456 0.3379971 | 0.3880105 | 0.3785678 | 0.3726025
68 0.3460471 0.3662929 0.3505963 | 0.3891736 | 0.3537882 | 0.3855079
69 0.3533913 0.3938430 0.3569743 | 0.3971247 | 0.3369637 | 0.4236191
70 0.3407203 0.3331502 0.3458276 | 0.3849255 | 0.3577400 | 0.3959077
71 0.3473956 0.3328377 0.3593648 | 0.3531387 | 0.3961396 | 0.3766980
72 0.3559053 0.3403759 0.3718127 | 0.3446798 | 0.3919044 | 0.3557944
73 0.3583797 0.4052963 0.3437555 | 0.3884446 | 0.3955995 | 0.3483915
74 0.3715731 0.4957557 0.3554452 | 0.3875319 | 0.4102761 | 0.3445926
75 0.3848956 0.5996712 0.3666177 | 0.4208052 | 0.3902685 | 0.3465930
76 0.3647327 0.3493901 0.3491990 | 0.4114348 | 0.3683933 | 0.3407862
77 0.3847674 0.3566571 0.3562106 | 0.4001381 | 0.3761512 | 0.3289183
78 0.4053928 0.3702619 0.3699421 | 0.3863579 | 0.4284061 | 0.3507204
79 0.3412370 0.3294015 0.3332272 | 0.3544178 | 0.3469485 | 0.4069689
80 0.3498648 0.3336384 0.3415856 | 0.3496022 | 0.3937694 | 0.4131605
81 0.3656095 0.3288959 0.3427266 | 0.3287691 | 0.3533634 | 0.4177126
82 0.3406033 0.3243165 0.3333221 | 0.3412526 | 0.3396566 | 0.4285106
83 0.3510397 0.3357583 0.3373411 | 0.3589430 | 0.3582384 | 0.4240394
84 0.3763928 0.3371828 0.3451047 | 0.4177126 | 0.3498527 | 0.3495521
85 0.3286820 0.3313631 0.3354496 | 0.3709095 | 0.3690150 | 0.3546424
86 0.3297176 0.3287734 0.3318508 | 0.3846036 | 0.3953540 | 0.3436615
87 0.3319727 0.3290170 0.3197704 | 0.3747536 | 0.3874866 | 0.3501124
88 0.3302051 0.3311497 0.3296567 | 0.3732166 | 0.3801257 | 0.3397714
89 0.3270379 0.3283166 0.3293521 | 0.3651030 | 0.4041904 | 0.3280066
90 0.3286820 0.3333753 0.3288952 | 0.3526764 | 0.4084513 | 0.3325746
91 0.3375865 0.3373988 0.3404342 | 0.3014724 | 0.3837781 | 0.3692943
92 0.3402777 0.3333015 0.3382123 | 0.2796570 | 0.3258712 | 0.3403144
93 0.3393388 0.3331451 0.3391824 | 0.3263474 | 0.3331198 | 0.3683956
94 0.3373363 0.3323635 0.3380872 | 0.3494121 | 0.3913883 | 0.3865792
95 0.3378994 0.3358660 0.3389320 | 0.3695058 | 0.3635314 | 0.3812411




_C 2017 W 2017 S 2017 C 2017 W 2017 S 2017
chiém xuan | chiém xuan . R mua mua mua
n chiém xuan
96 0.3391824 0.3348651 0.3409037 | 0.2952782 | 0.3472436 | 0.3709332
97 0.3294930 0.3305917 0.3283640
98 0.3312633 0.3300118 0.3322403
99 0.3342257 0.3346229 0.3311717
100 0.3311717 0.3315381 0.3310191
101 0.3282725 0.3259241 0.3300423
102 0.3311412 0.3301644 0.3312328
103 0.3439724 0.3349459 0.3347887
104 0.3497340 0.3346316 0.3254287
105 0.3521598 0.3374294 0.3312694
106 0.3463332 0.3373665 0.3304212
107 0.3441927 0.3348516 0.3329974
108 0.3454517 0.3369892 0.3304212
109 0.3395398 0.3380192 0.3424638
110 0.3385856 0.3328661 0.3484392
111 0.3388241 0.3331340 0.3424340
112 0.3338187 0.3335805 0.3370356
113 0.3382577 0.3356353 0.3289695
114 0.3354268 0.3351885 0.3292073
115 0.4035106 0.4035900 0.3983391
116 0.4122815 0.3912156 0.3741315
117 0.4247124 0.3975411 0.4028755
118 0.4256442 0.4076290 0.3841240
119 0.4223789 0.4115732 0.4294399
120 0.4247124 0.4075500 0.3995348
121 0.3407594 0.3349417 0.3566018
122 0.3394619 0.3396429 0.3614711
123 0.3354535 0.3357848 0.3605268
124 0.3416348 0.3487421 0.3487118
125 0.3478033 0.3543837 0.3477427
126 0.3427221 0.3432660 0.3501360
127 0.3401713 0.3392833 0.3464885
128 0.3436913 0.3469164 0.3464885
129 0.3461594 0.3447772 0.3433623
130 0.3392175 0.3378692 0.3438559
131 0.3353374 0.3396451 0.3422766
132 0.3359949 0.3472784 0.3436913
n 132 132 132 96 96 96
tb 0.3531156 0.3502547 0.3545697 | 0.3602190 | 0.3684061 | 0.3695940
psm | 0.00089212 | 0.00113672 | 0.00122578 | 0.00115027 | 0.00076585 | 0.00143256
pstt | 0.00088536 | 0.00112811 | 0.00121649 | 0.00113829 | 0.00075787 | 0.00141764




Bang P3.29: Lwong phat thai N,O vu chiém xuan nam 2015, 2016, 2017

(Don vi: ppm)

T S wW C S wW C S W C
2015 2015 2015 2016 2016 2016 2017 2017 2017
1 | 0.342500 | 0.376473 | 0.352670 | 03166 | 0.3240 | 0.3352 | 0.3328 | 0.3467 | 0.4261
2 | 0.344478 | 0.411323 | 0.357674 | 03425 | 0.3769 | 0.3565 | 0.3406 | 0.3796 | 0.4562
3 | 0.331013 | 0.445629 | 0.364199 | (03445 | 0.4184 | 0.3483 | 0.3448 | 0.4170 | 0.4894
4 | 0333012 | 0.333851 | 0.341956 | 03564 | 0.3722 | 0.3506 | 0.3325 | 0.3359 | 0.3688
5 | 0.332894 | 0.332937 | 0.343907 | 0.3562 | 0.4758 | 0.3589 | 0.3369 | 0.3463 | 0.3995
6 | 0.330357 | 0.335970 | 0.346074 | 03567 | 0.5594 | 0.3486 | 0.3409 | 0.3509 | 0.4605
7 | 0337993 | 0.327328 | 0.329498 | (4553 | 0.3462 | 0.3295 | 0.3474 | 0.3485 | 0.3343
g | 0.342032 | 0.331045 | 0.332711 | 07186 | 0.3545 | 0.3474 | 0.3767 | 0.3586 | 0.3315
9 | 0.335335 | 0.327994 | 0.331400 | 10856 | 0.3311 | 0.3320 | 0.3988 | 0.3746 | 0.3329
10 | 0.336745 | 0.339608 | 0.333184 | (3807 | 0.3238 | 0.3385 | 0.3601 | 0.3534 | 0.3326
11 | 0.337186 | 0.339005 | 0.335669 | 07520 | 0.3418 | 0.3487 | 0.3823 | 0.3627 | 0.3486
12 | 0.330175 | 0.339221 | 0.333916 | (09381 | 0.3519 | 0.3403 | 0.4035 | 0.3722 | 0.3605
13 | 0.332002 | 0.331163 | 0.331153 | 03769 | 0.3401 | 0.3506 | 0.3818 | 0.3398 | 0.3340
14 | 0.337283 | 0.330938 | 0.332873 | 05711 | 0.3394 | 0.3440 | 0.4548 | 0.3502 | 0.3328
15 | 0.329272 | 0.332324 | 0.332765 | 07188 | 0.3501 | 0.3454 | 0.5139 | 0.3556 | 0.3365
16 | 0.326147 | 0.329519 | 0.329261 | (03473 | 0.3379 | 0.3365 | 0.4228 | 0.3443 | 0.3295
17 | 0.325106 | 0.329132 | 0.330379 | 03727 | 0.3255 | 0.3472 | 0.4749 | 0.3498 | 0.3359
18 | 0.335863 | 0.327983 | 0.330583 | (4103 | 0.3513 | 0.3441 | 0.5570 | 0.3585 | 0.3300
19 | 0.338467 | 0.337498 | 0.332604 | 03159 | 0.3380 | 0.3452 | 0.3331 | 0.3311 | 0.3310
20 | 0.336691 | 0.337057 | 0.333614 | 0.3260 | 0.3366 | 0.3249 | 0.3344 | 0.3334 | 0.3351
21 | 0.332350 | 0.337606 | 0.340911 | 0.3290 | 0.3308 | 0.3283 | 0.3467 | 0.3358 | 0.3384
22 | 0.329395 | 0.326961 | 0.330572 | (03393 | 0.3037 | 0.3115 | 0.3374 | 0.3314 | 0.3364
23 | 0.333258 | 0.327763 | 0.330091 | (03402 | 0.3119 | 0.3198 | 0.3445 | 0.3288 | 0.3398
24 | 0.334567 | 0.331000 | 0.329342 | (03360 | 0.3094 | 0.3323 | 0.3643 | 0.3290 | 0.3406
25 | 0.335903 | 0.331494 | 0.334514 | 0.3647 | 0.3226 | 0.3317 | 0.3384 | 0.3318 | 0.3412
26 | 0.333419 | 0.336837 | 0.339185 | 0.3260 | 0.3361 | 0.3565 | 0.3427 | 0.3317 | 0.3427
27 | 0.339199 | 0.336690 | 0.337371 | 03346 | 0.3361 | 0.3541 | 0.3427 | 0.3365 | 0.3424
28 | 0.338892 | 0.340839 | 0.337504 | (03558 | 0.3344 | 0.3241 | 0.3384 | 0.3346 | 0.3391
29 | 0.336770 | 0.336570 | 0.334487 | (03398 | 0.3313 | 0.3405 | 0.3435 | 0.3383 | 0.3397
30 | 0.342345 | 0.338385 | 0.333619 | (03530 | 0.3373 | 0.3418 | 0.3438 | 0.3413 | 0.3410
31 | 0.334883 | 0.345010 | 0.345502 | 0.3442 | 0.3269 | 0.3269 | 0.3379 | 0.3319 | 0.3344
32 | 0.343824 | 0.345076 | 0.344091 | 0.3339 | 0.3318 | 0.3183 | 0.3335 | 0.3362 | 0.3368
33 | 0.339799 | 0.341306 | 0.345090 | 0.3206 | 0.3402 | 0.3294 | 0.3367 | 0.3370 | 0.3349
34 | 0.338332 | 0.341679 | 0.340266 | (03212 | 0.3358 | 0.3310 | 0.3351 | 0.3351 | 0.3376
35 | 0.342972 | 0.345596 | 0.343851 | (03377 | 0.3447 | 0.3357 | 0.3367 | 0.3432 | 0.3466
36 | 0.349721 | 0.342758 | 0.341079 | (03408 | 0.3211 | 0.3171 | 0.3298 | 0.3476 | 0.3625
37 | 0.350812 | 0.346088 | 0.346155 | 0.3279 | 0.3130 | 0.3636 | 0.3400 | 0.3366 | 0.3402
38 | 0.350679 | 0.349109 | 0.349415 | 0.3286 | 0.3378 | 0.3440 | 0.3493 | 0.3395 | 0.3385
39 | 0.350679 | 0.352580 | 0.352845 | 0.3255 | 0.3270 | 0.3479 | 0.3362 | 0.3357 | 0.3393
40 | 0.341423 | 0.347337 | 0.340587 | 03269 | 0.3375 | 0.3336 | 0.3388 | 0.3420 | 0.3424
41 | 0.342027 | 0.355210 | 0.344544 | (03414 | 0.3465 | 0.3688 | 0.3466 | 0.3388 | 0.3388




T S wW C S wW C S W C
2015 2015 2015 2016 2016 2016 2017 2017 2017
42 | 0.333550 | 0.359534 | 0.345435 | (03465 | 0.3695 | 0.3834 | 0.3430 | 0.3428 | 0.3404
43 | 0.334905 | 0.334518 | 0.335744 | (03472 | 0.3605 | 0.3583 | 0.3371 | 0.3392 | 0.3361
44 | 0.336616 | 0.339511 | 0.333389 | (03584 | 0.3660 | 0.3643 | 0.3404 | 0.3403 | 0.3521
45 | 0.328810 | 0.343713 | 0.335077 | 03623 | 0.3612 | 0.3537 | 0.3366 | 0.3380 | 0.3733
46 | 0.329057 | 0.331411 | 0.329723 | 03600 | 0.3517 | 0.3445 | 0.3304 | 0.3368 | 0.3338
47 | 0.328048 | 0.337767 | 0.330271 | 03614 | 0.3558 | 0.3619 | 0.3427 | 0.3394 | 0.3374
48 | 0.336745 | 0.348209 | 0.331045 | (03933 | 0.3575 | 0.3579 | 0.3481 | 0.3390 | 0.3398
49 | 0.336250 | 0.335475 | 0.346818 | (03587 | 0.3482 | 0.3041 | 0.4120 | 0.4058 | 0.4095
50 | 0.336390 | 0.338413 | 0.402528 | (03342 | 0.3338 | 0.3533 | 0.4189 | 0.4036 | 0.4196
51 | 0.330325 | 0.337315 | 0.464743 | (03467 | 0.3288 | 0.3276 | 0.4086 | 0.4069 | 0.4074
52 | 0.332604 | 0.331099 | 0.331067 | (03373 | 0.3351 | 0.3492 | 0.4003 | 0.3855 | 0.3569
53 | 0.330078 | 0.331797 | 0.332131 | 0.3471 | 0.3439 | 0.3378 | 0.4067 | 0.3966 | 0.3506
54 | 0.327382 | 0.331346 | 0.332593 | 0.3286 | 0.3535 | 0.3362 | 0.4034 | 0.4034 | 0.3684
55 | 0.332034 | 0.329100 | 0.328542 | (3358 | 0.3504 | 0.3545 | 0.3446 | 0.3436 | 0.3605
56 | 0.330884 | 0.332356 | 0.329089 | (03598 | 0.3537 | 0.3588 | 0.3472 | 0.3397 | 0.3490
57 | 0.336110 | 0.322284 | 0.330809 | 03605 | 0.3411 | 0.3669 | 0.3463 | 0.3377 | 0.3552
58 | 0.335927 | 0.336465 | 0.328842 | (03439 | 0.3224 | 0.3490 | 0.3441 | 0.3374 | 0.3403
59 | 0.335884 | 0.335572 | 0.333593 | 0.3280 | 0.3366 | 0.3236 | 0.3461 | 0.3386 | 0.3364
60 | 0.333913 | 0.334636 | 0.336831 | 0.3291 | 0.3159 | 0.3266 | 0.3466 | 0.3414 | 0.3373
61 | 0.331200 | 0.330666 | 0.325167 | 0.3265 | 0.3065 | 0.3303 | 0.3443 | 0.3395 | 0.3763
62 | 0.329449 | 0.334274 | 0.333833 | (03362 | 0.3217 | 0.3320 | 0.3530 | 0.3416 | 0.3793
63 | 0.334541 | 0.331468 | 0.329476 | (02942 | 03126 | 0.3148 | 0.3458 | 0.3427 | 0.3746
64 | 0.333232 | 0.336610 | 0.337665 | (03294 | 0.3202 | 0.3390 | 0.3467 | 0.3446 | 0.3442
65 | 0.336343 | 0.338545 | 0.337478 | 0.3200 | 0.3201 | 0.3477 | 0.3476 | 0.3380 | 0.3472
66 | 0.341799 | 0.339159 | 0.333526 | 0.3643 | 0.3250 | 0.3589 | 0.3442 | 0.3381 | 0.3436
67 | 0.337264 | 0.346235 | 0.337344 | (3347 | 0.3416 | 0.3323 | 0.3380 | 0.3408 | 0.3441
68 | 0.338025 | 0.344677 | 0.340026 | (03304 | 0.3323 | 0.3326 | 0.3506 | 0.3663 | 0.3460
69 | 0.342279 | 0.348497 | 0.337064 | (03294 | 0.3334 | 0.3356 | 0.3570 | 0.3938 | 0.3534
70 | 0.342079 | 0.346368 | 0.341079 | (03249 | 0.3297 | 0.3326 | 0.3458 | 0.3332 | 0.3407
71 | 0.343065 | 0.345662 | 0.346048 | 03459 | 0.3182 | 0.3122 | 0.3594 | 0.3328 | 0.3474
72 | 0.344037 | 0.349016 | 0.342972 | 03271 | 0.3353 | 0.3270 | 0.3718 | 0.3404 | 0.3559
73 | 0.346514 | 0.348378 | 0.348071 | 0.3387 | 0.3313 | 0.3239 | 0.3438 | 0.4053 | 0.3584
74 | 0.345223 | 0.342492 | 0.343944 | 03281 | 0.3258 | 0.3183 | 0.3554 | 0.4958 | 0.3716
75 | 0.348524 | 0.342972 | 0.340572 | (03330 | 0.3398 | 0.3392 | 0.3666 | 0.5997 | 0.3849
76 | 0.350546 | 0.346075 | 0.344703 | (03223 | 0.3459 | 0.3612 | 0.3492 | 0.3494 | 0.3647
77 | 0.351689 | 0.348524 | 0.349814 | 0.3193 | 0.3388 | 0.3505 | 0.3562 | 0.3567 | 0.3848
78 | 0.351689 | 0.352673 | 0.352035 | 0.3248 | 0.3396 | 0.3536 | 0.3699 | 0.3703 | 0.4054
79 0.3332 | 0.3294 | 0.3412
80 0.3416 | 0.3336 | 0.3499
81 0.3427 | 0.3289 | 0.3656
82 0.3333 | 0.3243 | 0.3406
83 0.3373 | 0.3358 | 0.3510
84 0.3451 | 0.3372 | 0.3764
85 0.3354 | 0.3314 | 0.3287




T S W C S W C S w C
2015 2015 2015 2016 2016 2016 2017 2017 2017
86 0.3319 0.3288 0.3297
87 0.3198 0.3290 0.3320
88 0.3297 0.3311 0.3302
89 0.3294 0.3283 0.3270
90 0.3289 0.3334 0.3287
91 0.3404 0.3374 0.3376
92 0.3382 0.3333 0.3403
93 0.3392 0.3331 0.3393
94 0.3381 0.3324 0.3373
95 0.3389 0.3359 0.3379
96 0.3409 0.3349 0.3392
97 0.3284 0.3315 0.3295
98 0.3322 0.3259 0.3313
99 0.3312 0.3302 0.3342
100 0.3310 0.3349 0.3312
101 0.3300 0.3346 0.3283
102 0.3312 0.3374 0.3311
103 0.3348 0.3349 0.3440
104 0.3254 0.3346 0.3497
105 0.3313 0.3374 0.3522
106 0.3304 0.3374 0.3463
107 0.3330 0.3349 0.3442
108 0.3304 0.3370 0.3455
109 0.3425 0.3380 0.3395
110 0.3484 0.3329 0.3386
111 0.3424 0.3331 0.3388
112 0.3370 0.3336 0.3338
113 0.3290 0.3356 0.3383
114 0.3292 0.3352 0.3354
115 0.3983 0.4036 0.4035
116 0.3741 0.3912 0.4123
117 0.4029 0.3975 0.4247
118 0.3841 0.4076 0.4256
119 0.4294 0.4116 0.4224
120 0.3995 0.4075 0.4247
121 0.3566 0.3349 0.3408
122 0.3615 0.3396 0.3395
123 0.3605 0.3358 0.3355
124 0.3487 0.3487 0.3416
125 0.3477 0.3544 0.3478
126 0.3501 0.3433 0.3427
127 0.3465 0.3393 0.3402
128 0.3465 0.3469 0.3437
129 0.3434 0.3448 0.3462




TT S w C S w C S w C
2015 2015 2015 2016 2016 2016 2017 2017 2017
130 0.3439 0.3379 0.3392
131 0.3423 0.3396 0.3353
132 0.3437 0.3473 0.3360
n 78 78 78 78 78 78 132 132 132
th | 0.337292 | 0.341212 | 0.340464 | 0.377911 | 0.342492 | 0.340807 | 0.3546 0.3503 0.3531
ps | 0.0000426 | 0.0002815 | 0.000311 | 0.017314 | 0.001157 | 0.00023 | 0.001216 | 0.001125 | 0.000885
Bai toan phan tich phwong sai 2 yéu to tac dong dén két qua thi nghiém
Nam\khu S W C
2015 0.337292 0.341214 0.340464
2016 0.377911 0.342492 0.340807
2017 0.35457 0.350344 0.353116
ANOVA
Source of
Variation SS df F P-value F crit
Rows 0.000369 2 0.000184 1.199635 0.390714 6.944272
Columns 0.000281 2 0.00014 0.913676 0.47117 6.944272
Error 0.000615 4 0.000154
Total 0.001265 8

Theo két qua phan tich, lugng phat thai N,O theo nim khong khéac biét

nhau c6 ¥ nghia théng ké& 0.05 theo yéu té cot (bd tri thi nghiém S, W va C)

khéng khac biét nhau.

So sanh F vai Fcrit: F tinh toan 16n hon Ferit thi ¢6 su kKhac biét nhau, con

nho hon thi khong khac biét nhau (theo toan théng ké).

Bang P3.30: Lwgng phat thai N,O vu mua nam 2015, 2016, 2017
(Pon vi: ppm)

T S W C S W C S W C
2015 2015 2015 2016 2016 2016 2017 2017 2017

1 0.3497 0.3477 | 0.3518 0.3218 0.3124 0.3249 0.3615 0.3325 0.3542
2 0.3487 0.3521 | 0.3520 0.3354 0.3178 0.314 0.3628 0.3476 0.352
3 0.3508 0.3512 | 0.3516 0.3323 0.3262 0.3056 0.3546 0.3557 0.3652
4 0.3440 0.3442 | 0.3506 0.4201 0.3398 0.3364 0.367 0.3557 0.3455
o) 0.3436 0.3488 | 0.3495 0.4826 0.3713 0.3445 0.3601 0.3446 0.322
6 0.3440 0.3508 | 0.3566 0.5739 0.3476 0.3612 0.3576 0.3391 0.3439
7 0.3479 0.3497 | 0.3496 0.3332 0.3407 0.3084 0.3277 0.3094 0.3414
8 0.3480 0.3505 | 0.3491 0.3463 0.3347 0.3132 0.3065 0.36 0.3503
9 0.3503 0.3521 | 0.3504 0.3327 0.3668 0.3133 0.3063 0.3714 0.3359




T S W C S W C S W C
2015 2015 2015 2016 2016 2016 2017 2017 2017

10 | 0.3484 0.3954 | 0.4382 0.329 0.3245 0.3188 0.3129 0.3316 0.3097
11 [ 0.3528 0.6261 | 0.6181 0.3283 0.3593 0.3234 0.3142 0.3206 0.3091
12 | 0.3589 0.8689 | 0.8071 0.3296 0.3858 0.309 0.317 0.3257 0.3224
13 | 0.3509 0.3472 | 0.3528 0.31 0.3283 0.3124 0.3833 0.3711 0.3994
14 | 0.3507 0.3505 | 0.3624 0.3244 0.3448 0.3242 0.3923 0.3834 0.3906
15 [ 0.3492 0.3534 | 0.3642 0.3242 0.3684 0.3109 0.4019 0.3852 0.3873
16 | 0.3378 0.3353 | 0.3275 0.2961 0.3096 0.3045 0.3949 0.3882 0.3898
17 | 0.3361 0.3459 | 0.3326 0.2904 0.3297 0.2952 0.3951 0.3839 0.3993
18 [ 0.3381 0.3528 | 0.3397 0.3025 0.3422 0.322 0.3933 0.3958 0.3953
19 | 0.3552 0.3551 | 0.5578 0.3085 0.3194 0.3232 0.3891 0.4035 0.3765
20 | 0.3978 0.5379 | 0.5959 0.3132 0.3269 0.314 0.3896 0.4008 0.3954
21 | 0.4731 0.4688 | 0.6375 0.3137 0.3357 0.3187 0.3747 0.3355 0.3932
22 | 0.3293 0.3645 | 0.3514 0.3242 0.3348 0.3313 0.3268 0.3652 0.39
23 | 0.3407 0.3830 | 0.3705 0.3235 0.3184 0.3293 0.3427 0.3872 0.3867
24 | 0.3511 0.3893 | 0.4066 0.3331 0.34 0.3288 0.3839 0.3806 0.3906
25 | 0.3342 0.3363 | 0.3438 0.3281 0.3149 0.3139 0.4489 0.4021 0.3023
26 | 0.3331 0.3399 | 0.3470 0.306 0.3217 0.3179 0.4397 0.41 0.3661
27 | 0.3357 0.3294 | 0.3536 0.3399 0.3107 0.3028 0.4391 0.4023 0.3576
28 | 0.3254 0.3538 | 0.3616 0.3549 0.3224 0.3421 0.4253 0.4136 0.3439
29 | 0.3229 0.3454 | 0.3575 0.3687 0.3546 0.3559 0.4284 0.3932 0.3444
30 | 0.3466 0.3673 | 0.3728 0.3774 0.3543 0.3414 0.3267 0.3898 0.3685
31 | 0.3272 0.3262 | 0.3258 0.333 0.3266 0.3134 0.3418 0.4053 0.3352
32 | 0.3103 0.3234 | 0.3238 0.3221 0.3283 0.3248 0.3834 0.3532 0.3489
33 | 0.3278 0.3260 | 0.3237 0.3318 0.3389 0.3225 0.3405 0.3393 0.341
34 | 0.3350 0.3376 | 0.3432 0.3237 0.3226 0.32 0.3518 0.3134 0.3345
35 | 0.3337 0.3449 | 0.3476 0.314 0.3188 0.3219 0.3769 0.3258 0.3386
36 | 0.3348 0.3559 | 0.3538 0.3288 0.3142 0.3051 0.3857 0.3375 0.3571
37 | 0.3455 0.3476 | 0.3502 0.3101 0.3011 0.3077 0.3814 0.3558 0.3958
38 | 0.3494 0.3463 | 0.3492 0.3221 0.3011 0.3165 0.3817 0.3455 0.3898
39 | 0.3483 0.3490 | 0.3507 0.3189 0.3175 0.3205 0.3805 0.3843 0.3827
40 | 0.3439 0.3457 | 0.3477 0.3013 0.2926 0.3059 0.4248 0.3785 0.3745
41 | 0.3431 0.3458 | 0.3482 0.3152 0.2901 0.3171 0.3174 0.3865 0.3844
42 | 0.3444 0.3455 | 0.3479 0.3211 0.3091 0.3204 0.3364 0.3921 0.385
43 | 0.3494 0.3632 | 0.3515 0.3072 0.3098 0.3226 0.3007 0.3763 0.323
44 | 0.3492 0.3819 | 0.3538 0.3214 0.3133 0.3176 0.3652 0.3793 0.2678
45 | 0.3493 0.3803 | 0.3565 0.3003 0.3118 0.3187 0.3131 0.3746 0.2727
46 | 0.3551 0.3517 | 0.3953 0.345 0.3268 0.3368 0.3984 0.3442 0.31
47 | 0.3589 0.3528 | 0.5547 0.3264 0.3422 0.3275 0.3603 0.3472 0.3199
48 | 0.3607 0.3577 | 0.7336 0.3392 0.3326 0.3433 0.3744 0.3436 0.306
49 | 0.3505 0.3523 | 0.3530 0.3679 0.3549 0.3043
50 | 0.3496 0.3529 | 0.3598 0.3684 0.3557 0.3188
51 | 0.3513 0.3528 | 0.3555 0.3666 0.3545 0.3313
52 | 0.3299 0.3369 | 0.3399 0.3855 0.3645 0.3584
53 | 0.3373 0.3383 | 0.3546 0.469 0.3825 0.3617
54 | 0.3371 0.3355 | 0.3586 0.4837 0.374 0.3662
55 | 0.3492 0.4827 | 0.6840 0.3123 0.3794 0.3268
56 | 0.3659 0.5292 | 0.7066 0.3227 0.3737 0.3532




T S W C S W C S W C
2015 2015 2015 2016 2016 2016 2017 2017 2017

57 | 0.3915 0.4716 | 0.7165 0.3113 0.3539 0.3883
58 | 0.3396 0.3518 | 0.3990 0.3102 0.3247 0.3926
59 | 0.3661 0.3720 | 0.4094 0.3518 0.3181 0.3837
60 | 0.3743 0.4011 | 0.4255 0.3994 0.3375 0.3904
61 | 0.3347 0.3341 | 0.3397 0.3846 0.3686 0.3941
62 | 0.3351 0.3344 | 0.3399 0.3683 0.3611 0.3873
63 | 0.3203 0.3513 | 0.3489 0.3908 0.4021 0.3906
64 | 0.3436 0.3577 | 0.3558 0.3885 0.4013 0.3971
65 | 0.3355 0.3497 | 0.3727 0.396 0.3817 0.3936
66 | 0.3464 0.3472 | 0.3693 0.3903 0.3921 0.4017
67 | 0.3264 0.3225 | 0.3208 0.3726 0.3786 0.388
68 | 0.3255 0.3243 | 0.3221 0.3855 0.3538 0.3892
69 | 0.3290 0.3278 | 0.3234 0.4236 0.337 0.3971
70 | 0.3375 0.3396 | 0.3421 0.3959 0.3577 0.3849
71 | 0.3356 0.3349 | 0.3404 0.3767 0.3961 0.3531
72 | 0.3384 0.3368 | 0.3359 0.3558 0.3919 0.3447
73 | 72.0000 [ 72.0000 | 72.0000 0.3484 0.3956 0.3884
74 | 0.3460 0.3710 | 0.3971 0.3446 0.4103 0.3875
75 | 0.0004 0.0063 | 0.0127 0.3466 0.3903 0.4208
76 | 0.0004 0.0062 | 0.0125 0.3408 0.3684 0.4114
77 0.3289 0.3762 0.4001
78 0.3507 0.4284 0.3864
79 0.407 0.3469 0.3544
80 0.4132 0.3938 0.3496
81 0.4177 0.3534 0.3288
82 0.4285 0.3397 0.3413
83 0.4240 0.3582 0.3589
84 0.3496 0.3499 0.4177
85 0.3546 0.369 0.3709
86 0.3437 0.3954 0.3846
87 0.3501 0.3875 0.3748
88 0.3398 0.3801 0.3732
89 0.328 0.4042 0.3651
90 0.3326 0.4085 0.3527
91 0.3693 0.3838 0.3015
92 0.3403 0.3259 0.2797
93 0.3684 0.3331 0.3263
94 0.3866 0.3914 0.3494
95 0.3812 0.3635 0.3695
96 0.3709 0.3472 0.2953
n 72 72 72 48 48 46 96 96 96

TB | 0.3460 0.3710 | 0.3971 0.3351 0.3292 0.3213 0.3696 0.3684 0.3602
PS | 0.000426 | 0.006179 | 0.01254 | 0.002166 | 0.000409 | 0.000179 [ 0.001418 | 0.000702 | 0.001138




Bai toan phan tich phwong sai 2 yéu té tac déng dén két qua thi nghiém gém yéu
t6 theo nim va yéu té b tri thi nghiém (S,W va C).

Nam\khu S W C
2015 0.3460 0.3710 0.3971
2016 0.335124 0.329191 0.321322
2017 0.369594 0.368371 0.360219
ANOVA
Source of Variation SS df MS P-value F crit
Rows 0.003268 2 0.001634 4.951162 0.082784 18
Columns 0.000133 2 6.67E-05 0.201977 0.824963 18
Error 0.00132 4 0.00033
Total 0.004722 8

Theo két qua phan tich, lugng phat thai N,O theo nam khéng khac biét

nhau c6 y nghia thong ké 0.01 theo yéu té cot (b tri thi nghiém S, W va C)

khong khac biét nhau.

So sanh F vai Fcerit: F tinh toan 16n hon Ferit thi ¢6 su khac biét nhau, con

nhé hon thi khong khac biét nhau (theo toan thong ké).




Bang P3.31: Cwong do phéat thai N,O — pH - Eh vu chiém xuan 2015

. ng;y N20 (mg/m?/pht) pH Eh(mV)

miu | C1 C2 wi W2 s1 S2 C1 c2 (w1 |w2 [s1 |s2 |c1 |c2 (w1l |w2 [S1 |[S2
1 | 4/3/15| 0.001654 | 0.000554 | 0.006734 | 0.001422 | 0.000210 | 0.000116 | 6.46 | 6.67 | 7.14 | 7.27 | 6.93 | 6.68 |-119 | -63 |-143 | -100 | -94 | -95
2 | 10/3/15 | 0.000528 | 0.000075 | 0.000280 | 0.001172 | 0.000243 | 0.000390 | 6.71 | 6.61 | 6.59 | 6.81 | 6.81 | 6.76 | -161 | -56 | -213 | -173 [ -167 | -131
3 | 16/3/15 | 0.000234 | 0.000168 | 0.000070 | 0.002177 | 0.001510 | 0.000100 | 6.51 | 6.53 | 7.05 | 6.45 | 6.69 | 6.60 | -215 | -78 | -141 | -175 [ -130 [ -135
4 | 24/3/15 | 0.000084 | 0.000148 | 0.000048 | 0.000231 | 0.000245 | 0.000044 | 6.42 | 6.27 | 6.11 | 6.38 | 6.52 | 7.08 | -75 | -85 | -105 | -183 [ -197 | -189
5 | 30/3/15 | 0.000204 | 0.000192 | 0.000151 | 0.000029 | 0.000920 | 0.000041 | 6.52 | 6.32 | 6.11 | 6.33 | 6.48 | 6.43 | -82 | -90 |-105 |-184 | -170 | -173
6 | 6/4/15|0.000167 | 0.000291 | 0.000197 | 0.000891 | 0.000548 | 0.000429 | 5.53 | 6.17 | 5.94 | 6.26 | 6.58 | 6.56 | -195 | -85 |-114 | -252 | -117 | -170
7 | 14/4/15 | 0.001040 | 0.000987 | 0.000016 | 0.000231 | 0.000097 | 0.000027 | 6.23 | 7.31 | 5.63 | 4.11 | 5.78 | 418 | -333 | -86 | -12 | -563 | -43 | -543
8 | 28/4/15 | 0.000132 | 0.000438 | 0.000442 | 0.000077 | 0.000119 | 0.000487 | 6.03 | 5.98 | 6.15 | 6.32 | 7.15 | 6.73 | -131 | -78 | -145 | -129 | -98 | -124
9 | 5/5/15| 0.000290 | 0.000449 | 0.000549 | 0.000278 | 0.000137 | 0.000201 | 5.98 | 6.25 | 554 | 5.89 | 6.12 | 6.07 | -397 | -81 | -28 | -12 | -70 | -448
10 | 12/5/15 | 0.000418 | 0.000041 | 0.000258 | 0.000260 | 0.000280 | 0.000403 | 5.58 | 5.78 | 5.46 | 4.87 | 6.31 | 5.60 | -361 [ -192 | -82 | -10 | -108 | -334
11 | 19/5/15 | 0.000038 | 0.000182 | 0.000393 | 0.000290 | 0.000191 | 0.000084 | 557 | 7.01 | 4.62 | 493 | 541 | 5.79 | -527 | -38 |-174 | -55 | -339 | -275
12 | 26/5/15 | 0.000073 | 0.000779 | 0.000100 | 0.000563 | 0.000356 | 0.000116 | 5.50 | 6.20 | 5.70 | 5.60 | 7.50 | 5.70 | -319 | -172 | -54 |-137 | -216 | -410
13 | 2/6/15 | 0.000713 | 0.000772 | 0.000685 | 0.000708 | 0.000102 | 0.000328 | 5.56 | 6.00 | 5.47 | 5.73 | 6.12 | 5.97 | -529 | -512 | -384 | -548 | -516 | -320
Binh quan | 0.000429 | 0.000390 | 0.000763 | 0.000641 | 0.000381 | 0.000213 | 6.05 | 6.39 | 5.96 | 5.92 | 6.49 | 6.17 | -265 | -124 | -131 | -194 | -174 | -257




Bang P3.32: Cwong do phéat thai N,O - pH - Eh vu mua 2015

1| Neay thy N,O (mg/m?/phut) pH Eh(mV)

mau c1 c2 w1 W2 s1 s2 st | s2 |wi|w2|cr|c2|st|s2|wi|w2]|ct]|ec
1 | 30/6/15 |0.000017 | 0.000044 | 0.000283 | 0.000122 | 0.000102 | 0.000224 | 6.76 | 6.31 | 6.83 | 6.81 | 6.43 | 6.20 | -173 | -189 | -124 | -198 | -98 | -145
2 | 777115 | 0.000514 | 0.000016 | 0.000544 | 0.000016 | 0.000001 | 0.000042 | 6.32 | 6.50 | 6.84 | 6.36 | 6.18 | 6.18 | -64 | -127 | -128 | 267 | -190 | -92
3 | 14/7/15 | 0.000066 | 0.000418 | 0.000202 | 0.001416 | 0.000212 | 0.000005 | 6.73 | 6.31 | 6.55 | 6.49 | 6.34 | 6.41 | -135 | -152 | -83 | -112 | -98 | -75
4 | 217715 |0.034112 | 0.031139 | 0.044665 | 0.000507 | 0.000895 | 0.000466 | 6.09 | 6.41 | 6.03 | 6.15 | 6.43 | 6.18 | -126 | -113 | -93 | -139 | -142 | -106
5 | 27/7/15 | 0.000980 | 0.000200 | 0.000538 | 0.000044 | 0.000158 | 0.000074 | 6.34 | 6.21 | 6.17 | 5.98 | 6.31 | 6.09 | -251 | -106 | -154 | -121 | -142 | -124
6 | 3/8/15 |0.000860 | 0.001336 | 0.001356 | 0.000111 | 0.000030 | 0.000546 | 5.95 | 6.01 | 6.02 | 6.28 | 6.31 | 6.11 | -94 | -79 | -68 | -115 | -104 | -85
7 | 10/8/15 | 0.006710 | 0.002934 | 0.008310 | 0.001026 | 0.009809 | 0.003231 | 6.05 | 6.40 | 7.05 | 6.83 | 7.25 | 6.05 | -74 | -53 | -43 | -112 | -92 | -76
8 | 17/8/15 |0.004360 | 0.002153 | 0.001979 | 0.003967 | 0.002834 | 0.001730 | 7.36 | 6.40 | 7.08 | 6.09 | 7.42 | 6.51 | -155 | -278 | -198 | -368 | -73 | -171
9 | 25/8/15 |0.000803 | 0.000782 | 0.000577 | 0.001440 | 0.000136 | 0.001185 | 6.37 | 6.42 | 6.28 | 7.02 | 7.02 | 6.45 | 92 | -56 | -19 | 59 | -87 | -104
10 | 31/8/15 | 0.000926 | 0.001072 | 0.001146 | 0.000834 | 0.001810 | 0.000254 | 6.05 | 6.81 | 6.81 | 7.14 | 6.05 | 6.11 | -159 | -79 | -25 | -47 | -31 | -137
11 | 7/9/15 | 0.000163 | 0.000204 | 0.000002 | 0.000419 | 0.000096 | 0.000214 | 6.81 | 7.31 | 6.30 | 7.58 | 6.61 | 7.19 | -172 | -192 | -385 | -254 | -120 | -87
12 | 14/9/15 | 0.000797 | 0.000466 | 0.001462 | 0.000203 | 0.000012 | 0.000074 | 6.67 | 6.56 | 6.71 | 6.65 | 6.50 | 6.42 | -157 | -97 | -120 | -178 | -118 | -83
Binhquan | 0.004192 | 0,003397 | 0,005089 | 0.000842 | 0.001341 | 0.000670 | 6.46 | 6.47 | 6.56 | 6.62 | 6.57 | 6.33 | -138 | -127 | -120 | -164 | -108 | -107




Bang P3.33: Cwong do phéat thai N,O - pH - Eh vu chiém xuan 2016

Ngay N,O (mg/m%phut) pH Eh(mV)
TT lay

min C1 C2 w1 W2 S1 S2 S1 | S2 |wil|w2|Cl|C2|S1|S2|wWl|wz2|cCl C2
1| 19/3/16 | 0.001405 | 0.005486 | 0.010546 | 0.003638 | 0.000086 | 0.003604 | 6.87 | 6.21 [ 7.34| 72 | 6 |6.92|-128| -85 | -84 | -98 | -63 | -73
2 | 27/3/16 | 0.000261 | 0.000555 | 0.021011 | 0.000053 | 0.000032 | 0.001720 | 6.28 | 6.32 | 6.83 | 6.15 | 6.53 | 6.57 | -95 | -83 |-115| -75 | -69 | -58
3| 31/3/16 | 0.000214 | 0.001433 | 0.001759 | 0.000651 | 0.071008 | 0.003747 | 6.81 | 6.82 | 6.78 | 7.25 | 6.65 | 6.67 | -76 | -39 | -99 |-120 | -75 | -70
4| 4/4/16 | 0.000155 | 0.002466 | 0.003083 | 0.002128 | 0.061396 | 0.001231 | 6.52 | 6.65 | 6.76 | 6.82 | 6.5 | 6.53 | -88 | -80 |-111 [-213 | -80 | -96
5| 7/4/16 | 0.000546 | 0.001379 | 0.001113 | 0.002036 | 0.038022 | 0.001003 | 6.68 | 6.58 | 6.6 | 6.36 | 6.7 | 6.63 | -88 | -73 | -88 |-100 | -84 | -46
6 | 12/4/16 | 0.000811 | 0.001364 | 0.001545 | 0.001048 | 0.007059 | 0.002657 | 6.44 | 6.68 | 6.6 | 6.49 | 6.72 | 6.72 | -10 | -109 | -206 | -102 | -150 | -124
7 | 26/4/16 | 0.001630 | 0.002144 | 0.000749 | 0.000758 | 0.001379 | 0.001497 | 6.44 | 6.32 | 6.49 | 6.34 | 6.43 | 6.53 | -91 | -92 | -98 |-107 | -105 | -90
8| 2/5/16 | 0.002133 | 0.001622 | 0.000570 | 0.000601 | 0.000368 | 0.003562 | 6.02 | 7.27 | 7.43 | 6.95 | 6.73 | 6.48 | -52 | -42 | -108 | -79 | -89 | -54
9 | 13/5/16 | 0.002315 | 0.002105 | 0.001450 | 0.000540 | 0.003252 | 0.000000 | 7.29 | 7.15 | 7.5 | 6.31 | 7.25 | 6.59 | -26 | -52 | -61 | -37 | -48 | -89
10 | 18/5/16 | 0.001918 | 0.000373 | 0.000336 | 0.000883 | 0.000261 | 0.000573 | 7.36 | 6.28 | 6.34 | 6.73 | 6.71 | 7.2 | -53 | -69 |-116 | -85 | -82 | -58
11 | 23/5/16 | 0.000312 | 0.000535 | 0.001465 | 0.000664 | 0.002626 | 0.000167 | 6.47 | 6.75 | 6.93 | 7.35 | 7.3 | 6.28 | -121 | -103 | -108 | -94 | -52 | -81
12 | 1/6/16 | 0.001426 | 0.001566 | 0.001494 | 0.000907 | 0.002033 | 0.000563 | 6.52 | 6.47 | 6.41 | 6.42 | 6.58 | 6.14 | -64 | -101 | -106 | 91 | -50 | -78
13| 7/6/16 | 0.000000 | 0.000478 | 0.001388 | 0.000656 | 0.000267 | 0.000570 | 6.42 | 6.52 | 6.52 | 6.5 | 6.19 | 6.42 | -75 | -82 |-105| -85 | -71 | -69
Binh quan | 0.001010 | 0.001654 | 0.003578 | 0.001120 | 0.014445 | 0.001607 | 6.62 | 6.62 | 6.81 | 6.68 | 6.67 | 6.59 | -74 | -78 | -108 | -99 | -78 | -76




Bang P3.34: Cwong do phéat thai N,O - pH - Eh vu mua 2016

Ngay N,O (mg/m?/phut) pH Eh(mV)
TT 1é;y
mau C1 C2 W1 W2 S1 S2 ClL | C2 | wl|w2| Sl S2 C1 C2 | W1 | W2 S1 S2
1 19/7/16 | 0.002038 | 0.001197 | 0.001480 | 0.000482 | 0.001134 | 0.001371 | 6.29 | 6.33 | 6.66 | 6.58 | 6.64 | 6.45 | -55 -97 | -122 | -115 | -89 | -127
2 26/7/16 | 0.002507 | 0.000111 | 0.000000 | 0.000000 | 0.016251 | 0.002414 | 6.95 | 6.08 | 6.61 | 6.28 | 6.78 | 6.31 | -113 | -118 | -111 | -99 | -292 | -102
3 29/7/16 | 0.000455 | 0.000837 | 0.002651 | 0.001220 | 0.000098 | 0.000090 | 6.11 | 6.13 | 6.29 | 6.30 | 6.48 | 6.15 | -92 | -184 | -99 | -106 | -176 | -120
4 2/8/16 | 0.000993 | 0.001465 | 0.000000 | 0.000902 | 0.000067 | 0.000594 | 6.18 | 6.25 | 6.21 | 6.42 | 6.09 | 6.16 | -111 | -123 | -119 | -132 | -151 | -116
5 3/8/16 | 0.000194 | 0.001245 | 0.004086 | 0.001756 | 0.001308 | 0.000910 | 6.23 | 6.08 | 6.18 | 6.07 | 6.04 | 6.21 | -114 | -124 | -103 | -129 | -141 | -127
6 9/8/16 | 0.001915 | 0.001489 | 0.003532 | 0.001813 | 0.000729 | 0.002113 | 6.13 | 6.06 | 6.15 | 6.35 | 6.05 | 5.46 | -91 | -142 | -134 | -129 | -133 | -203
7 16/8/16 | 0.000304 | 0.000355 | 0.001563 | 0.000183 | 0.000542 | 0.000796 | 6.20 | 6.24 | 6.11 | 6.18 | 6.39 | 6.39 | -119 | -104 | -116 | -156 | -197 | -72
8 23/8/16 | 0.000275 | 0.000751 | 0.000642 | 0.000000 | 0.000916 | 0.000000 | 5.88 | 5.92 | 5.96 | 6.36 | 6.11 | 6.10 | -209 | -181 | -129 | -133 | -124 | -105
Binh quén 0.001085 | 0.000931 | 0.001744 | 0.000795 | 0.002631 | 0.001036 | 6.25 | 6.14 | 6.27 | 6.32 | 6.32 | 6.15 | -113 | -134 | -117 | -125 | -163 | -122




Bang P3.35: Cwong do phéat thai N,O - pH - Eh vu chiém xuan 2017

Ngay N,O (mg/m?phut) pH Eh (mV)
TT| lay

miu C1 C2 W1 W2 S1 S2 Cl|C2|Wl|W2|S1|S2|Cl|C2| WL |W2]| S1 | S2
1 | 4/3/17 | 0.008721 | 0.001372 | 0.001144 | 0.002473 | 0.004779 | 0.003378 | 6.78 | 6.71 | 6.92 | 6.81 | 6.87 | 6.84 | -115 | -72 | -180 | -111 | -210 | -80
2 | 11/3/17 | 0.001643 | 0.003749 | 0.005360 | 0.002438 | 0.002606 | 0.012432 | 6.63 | 6.57 | 6.18 | 6.37 | 6.01 | 6.07 | -105 | -78 | -184 | -146 | -202 | -128
3 | 17/3/17 | 0.000159 | 0.003368 | 0.015066 | 0.001185 | 0.001729 | 0.000753 | 6.15 | 6.09 | 5.95 | 6.19 | 569 | 582 | -127 | -79 | -178 | -153 | -195 | -124
4 | 24/3/17 | 0.000628 | 0.000253 | 0.002278 | 0.000907 | 0.000359 | 0.000252 | 5.08 | 6.50 | 6.50 | 4.85 | 5.73 | 5.08 | -159 | -107 | -148 | -197 | -196 | -170
5 | 31/3/17 | 0.000171 | 0.000197 | 0.000542 | 0.000229 | 0.000654 | 0.000383 | 6.50 | 6.50 | 6.50 | 6.50 | 6.50 | 6.50 | -156 | -112 | -56 | -189 | -169 | -168
6 | 1/4/17 | 0.001429 | 0.000273 | 0.000379 | 0.000174 | 0.001010 | 0.000305 | 5.70 | 5.93 | 6.50 | 6.50 | 6.50 | 6.50 | -157 | -115 | -52 | -188 | -126 | -157
7 | 7/4/17 | 0.000154 | 0.000497 | 0.000458 | 0.000190 | 0.000106 | 0.000158 | 6.32 | 6.13 | 5.78 | 5.95 | 6.13 | 5.91 | -128 | -152 | -104 | -165 | -78 | -122

14/4/17 | 0.002332 | 0.000120 | 0.001031 | 0.000443 | 0.000194 | 0.000360 | 6.86 | 5.66 | 5.78 | 6.08 | 6.10 | 6.34 | -258 | -155 | -147 | -139 | -166 | -110
9 | 21/4/17 | 0.000678 | 0.001242 | 0.000357 | 0.001021 | 0.000902 | 0.000290 | 5.19 | 5.06 | 6.13 | 6.26 | 5.68 | 6.40 | -158 | -153 | -85 | -69 | -177 | -67
10 | 28/4/17 | 0.000405 | 0.000313 | 0.000220 | 0.000292 | 0.000511 | 0.000333 | 5.14 | 593 | 6.18 | 6.36 | 6.21 | 5.86 | -107 | -118 | -107 | -140 | -145 | -111
11 | 6/5/17 | 0.000131 | 0.000473 | 0.000215 | 0.000180 | 0.000500 | 0.000792 | 5.50 | 6.17 | 6.34 | 6.38 | 6.41 | 581 | 91 | 87 | -123 | -167 | -107 | -144
Binh quan | 0.001496 | 0.001078 | 0.002459 | 0.000867 | 0.001214 | 0.001767 | 5.99 | 6.11 | 6.25 | 6.20 | 6.17 | 6.10 | -142 | -112 | -124 | -151 | -161 | -125




Bang P3.36: Cwong d§ phat thai N,O - pH - Eh vu mua 2017

. N,O (ppm) pH Eh (mV)
T l?il;Ifgrz%:u
C1 C2 W1 W2 S1 S2 Cl|C2 | wl|w2|5S1 | S2|Cl|C2|Wl|wW2| S1 S2

1 | 22/7/17 | 0,001088 | 0,001640 | 0,000348 | 0,000000 | 0,000861 | 0,005012 | 6,90 | 6,82 | 7,08 | 7,19 | 7,40 | 7,32 | -211 | -111 | -114 | -58 | -176 | -137
2 | 31/7/17 | 0,001330 | 0,006228 | 0,006500 | 0,002737 | 0,000929 | 0,009732 | 7,30 | 7,30 | 6,31 | 6,38 | 6,81 | 7,00 | -204 | -153 | -114 | -58 | -176 | -137
3 7/8/17 | 0,001211 | 0,000000 | 0,001419 | 0,003602 | 0,000897 | 0,000000 | 5,63 | 5,85 | 6,21 | 6,02 | 6,36 | 6,86 | -221 | -138 | -104 | -92 | -164 | -146
4 | 14/8/17 | 0,001747 | 0,001684 | 0,000000 | 0,003557 | 0,002332 | 0,000000 | 5,54 | 5,67 | 5,84 | 5,86 | 6,61 | 6,11 | -190 | -138 | -124 | -197 | -199 | -123
5 | 21/8/17 | 0,002557 | 0,000389 | 0,001191 | 0,002847 | 0,005737 | 0,000463 | 6,50 | 6,00 | 6,20 | 6,10 | 6,20 | 6,60 | -148 | -137 | -98 | -81 | -52 | -142
6 | 28/8/17 | 0,001463 | 0,002621 | 0,002112 | 0,000000 | 0,003612 | 0,003756 | 5,64 | 5,56 | 5,66 | 5,62 | 6,33 | 6,56 | -188 | -140 | -103 | -86 |-122 | -146
7 6/9/17 | 0,000151 | 0,002216 | 0,002249 | 0,002436 | 0,004667 | 0,000000 | 5,45 | 5,59 | 5,41 | 5,52 | 5,57 | 5,75 | -249 | -140 | -107 | -123 | -138 | -134
8 | 11/9/17 | 0,005193 | 0,006006 | 0,003306 | 0,005096 | 0,000000 | 0,001731 | 5,71 | 5,71 | 5,89 | 5,82 | 6,07 | 6,24 | -244 | -145 | -78 | -108 | -149 | -133

Binh quéan | 0,001842 | 0,002598 | 0,002141 | 0,002534 | 0,002380 | 0,002587 | 6,08 | 6,06 | 6,08 | 6,06 | 6,42 | 6,56 | -207 | -138 | -105 | -100 | -147 | -137




