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DAI HOC THAI NGUYEN
TRUONG CAO PANG KINH TE KY THUAT

THONG TIN KET QUA NGHIEN CUU

1. Théong tin chung:

- Tén dé tai: Nghién ciru anh huwong cia phwong phdp twedi tiét kiém nudc dén
ham lwong dé tiéu ciia cdc nguyén té dinh dwéng Ni to va Phot pho trong dat hia
nuoc.

- Ma s6: DPH2017-TN09-05

- Chu nhiém dé tai: TS. Quyén Thi Dung

- T6 chirc chu tri: Truong Cao dang Kinh té K§ thuat - DHTN

- Thoi gian thyce hién: tir 1/12017 — 12/2018
2. Muc tiéu:

- Tim hiéu hién trang canh tac lta nudc tai huyén Phi Xuyén.

- Panh gia anh hudéng cua ché do tudi dén ham luong Ni to, Phét pho dé tidu
trong dat trong lua.

- Bé xuat mot quy trinh tudi tiét kiém nudc cho lua.

3. Tinh mdi va sang tao:

1) P4 dua ra dan liéu chi tiét dién bién ctia ham luong N, P dé tiéu khi dat phu
sa trung tinh it chua duoc cho ngap nuée trong diéu kién c6 va khong cé cay lua.

2) Panh gia va luan giai khoa hoc dugc sy thay d6i ham luong cua N, P dé tiéu
trong dat phu sa trung tinh it chua do anh hudng cta ché do tuéi tiét kiém/ tudi nong
16 phoi so véi kiéu tudi ngap thudong xuyén cia dia phuong.

3) Cung cap co so khoa hoc vé viéc tudi tiét kiém trong dat phu sa trung tinh it
chua khéng anh hudéng dén sinh trudng, phat trién va ning suét cdy laa trong ca vu
Xuan va vu mua.

4. Két qua nghién ctru:

1) Nong nghiép gilt vai tro chu dao trong co cdu kinh t& x hoi ciia huyén

(chiém 65,25%). Trong san xuat ndng nghiép, trong lia nudc 1a hoat dong chinh chiém

92% tong dién tich dat nong nghiép.
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2) Anh huéng ctia ché do tudi dén Ni to va Phdt pho dé tiéu trong dat:

* TNTP:

- Bt c6 phan tng chua yéu dén trung tinh va thé 6xy hoa khir (Eh) thép.

- Dit nghién ctu & trang thai kho c¢6 ham luong N-NH," & muc trung binh. Khi
dat kho duoc cho ngap nudce, luong N-NH," ting manh, dic biét 1a sau tuan dau ngap
nuéc (21,39 mg N-NH,*/100g dat). Sau giai doan nay, lwong N-NH," trong dat it thay
d6i, c6 biéu hién giam nhe.

- Ham lwong N-NOj™ trong dat thap va su suy giam N-NOs™ theo thoi gian ngap
nuédc c6 xdy ra nhung khong dang ké (dao dong trong khoang 1,99 - 1,13 mg/100g
dat).

- Pat nghién ctru ¢6 ham luong Py rat giau. Khi dat ngap nudc luong Py [uon &
muc rat giau. Luong Py ting manh trong hai tuan dau ngap nude sau d6 on dinh. Tudi
NLP lam giam lugng Py trong dat 40,46 - 89,8% so voéi tudi NTX.

* TNDR:

- Tudi NLP ¢6 giai doan rat nuée phoi rudng da 1am giam manh lwong N-NH,"
& trong dat so Vi tudi NTX (tir 1,64% dén 44,33%).

- Ham luong N-NOj™ trong dét tai cong thirc tudi NLP thudng cao hon so voi
cong thirc tudi NTX (tir 3,59% dén 182% tiy vao mua vu).

- Tu6i NLP 1am giam luong Py trong dat tir 1,11% dén 58,40% so Véi tudi
NTX, tiy thudc vao mua vu. Nhung su giam luong Py khong 1am anh huong dén sinh
treong va phat trién cua cay lua.

3) Kha ning tich luy vat chat kho giai doan trd bong ¢ cong thirc tudi NTX
(32,06 - 61,41 g/khdom) cao hon tudi NLP (35,5 - 58,63 g/khom), nhung trong luong
bong tai cong thirc tudi NLP (7,79 - 47,83 g/khom ) lai cao hon NTX (8,39 - 46,38
g/khom). Ning suat lia trung binh ctia phuong phéap tuéi NLP dat 60 + 70 ta/ha va
tudi NTX dat 57 = 66 ta/ha, tiy vao mua vu. Thong ké cho thiy ché do tudi khong
lam anh hudng dén kha ning tich liiy vat chat kho va nang suat cta cay lua.

5. San pham:
a, San pham khoa hoc:
1. Quyen Thi Dung, Nguyen Xuan Hai, Nguyen Huu Huan (2016), “Water

regimes and dynamics of available nitrogen in paddy soil in the red river delta,



Vietnam”, Ciéncia e Técnica Vitivinicola Journal, Volume 31, no.11, pp.23-33. ISSN:
0254-0223. Potugal.
2. Quyén Thi Dung, Pham Vin Hai (2018), “Dién bién ham luwong Ni to dé tiéu

trong dat lta ngdp nudc”, Tuyén tdp Hai nghi Khoa hoc thirong nién, Nxb Xay Dung,
Ha Noi, tr.452-454.
b, San phcfm dao tao:

1. Cur nhan chuyén nganh méi truong: 01

Bui Thi Thuy Dung (2018), Ddnh gid anh huong cua phwong phdp canh tdic
liia mede dén ham lwong Ni to dé tiéu trong méi trieong dat tai xd Van Hodng, huyén
Phii Xuyén, Ha Néi, dé tai tot nghiép, truong CP Kinh té K¥ thuat - PH Thai Nguyén.

2. Tién si chuyén nganh moi truong dat va nudc: 01

Quyén Thi Dung (2018), Nghién ciru dnh hudng ciia ché dé twdi tiét kiém nuée
dén ham lwong dé tiéu cia cdc nguyén té Nito va Phét pho trong ddt lia ving dong
bang séng Hong, Luan an tién si, PH Thuy Loi, Ha Noi.
¢, San pham g dung:

Quy trinh tudi tiét kiém nudc cho la tai xi Van Hoang, huyén pha Xuyén,
Ha Noi: 01.
6. Phuong thirc chuyén giao, dia chi ing dung, tac dong va lgi ich mang lai cia
két qua nghién ciru:

Xa Van Hoang, huyén phu Xuyén, Ha Noi

Ngay 26 thang 2 nam 2019

T6 chirc chii tri Chii nhiém dé tai

Quyén Thi Dung
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1. General information:

Project title: Research on the impacts of water saving irrigation regimes on the
available nitrogen and phosphorus in paddy soil.

Code number: DPH2017-TN09-05

Coordinator: Quyen Thi Dung

Implementing institution: College of Economics and Techniques - TNU

Duraton: from 1/2017 to 12/2018
2. Objectives:

- The Study about the current status of the rice cultivation in Phu Xuyen district.

- Evaluation on the impacts of water saving irrigation regimes on the available
nitrogen and phosphorus in paddy soil.

- Propose a water-saving irrigation procedure for rice.

3. Creativeness and in novativeness:

1) Detailed data on the available concentration changing of N and P on the soil
of ancient alluvial soils with slight acidic are submerged under conditions of
availability and absence of the rice.

2) Scientific evaluation and interpretation of changes in the available
concentration of N, P on the soil of ancient alluvial soils with slight acidic due to the
influence of water saving irrigation / wetting and drying irrigation measures compared
to the regular continuous flooding irrigation in the local.

3) Provide a scientific basis for water saving irrigation in ancient alluvial soils
with slight acidic without affecting the growth, development, and yield of rice in both
spring and winter crops.

4. Resarch results:

1) Agriculture plays a key role in the district's socio-economic structure

(accounting for 65.25%). In agricultural production, wet rice cultivation is the main

activity accounting for 92% of the total agricultural land area.



Xi

2) Effect of water saving irrigation regimes on the available nitrogen and
phosphorus in paddy soil

* Laboratory methods:

- The soil showed a weak to the neutral reaction and low of oxidation reduction
potential (Eh).

- The dry soil showed the concentration of N-NH," of medium range of
available N. When the dry soil was flooded, N-NH," concentration increased sharply,
especially after first week after flooding with the maximum value of 21,39 mg N-
NH,/100g soil. After this period, the concentration of N-NH," was slightly changed,
showing a slight decrease, ranging from 16.45 to 19.96 mg/100g of soil.

- The concentration of N-NOs is low and the reducing of concentration of N-
NO;3 during flooding is small, and negligible (ranging from 1,99 to 1,13 mg/100 g
soil).

- Studied soil has very rich available P concentration. When flooding regimes,
available concentration of P is always very rich. The available concentration of P is
increased sharply in the first two weeks of flooding then stabilized. The AWD
dewatering significantly reduced available concentration of P at the stage of water
drainage, particularly 40.46 - 89.8% lower than that of CF.

* Methodology of field experiment:

- AWD with the water drainage stage has significantly reduced N-NH,"
concentration in the soil compared to CF (from 1.64% to 44.33%).

- The concentration of N-NOj in the soil to increase rapidly compared to the CF
(from 3.59% to 182% depending on crop).

- AWD has significantly reduced available concentration of P in the soil
compared to CF from 1,11% to 58,40% depending on crop. But the reduction of the
available concentration of P does not affect the growth and development of rice.

3) The accumulation of dry organics matter at the flowering stage in the CF
(32,06 - 61,41 g/cluster) was higher than that of AWD (35,5 - 58,63 g/cluster), but the
yield of AWD (7,79 - 47,83 g/cluster) was higher than that of CF (8,39 - 46,38 g /
cluster). The average paddy yield of the AWD irrigation method is 60 +~ 70 w/ha and



Xii

the CF yield is 57 + 66 w/ha, depending on the crop. Statistics show that irrigation
does not affect the dry matter accumulation and yield of rice.

5. Products:

a, Scientific products:

1. Quyen Thi Dung, Nguyen Xuan Hai, Nguyen Huu Huan (2016), “Water
regimes and dynamics of available nitrogen in paddy soil in the red river delta,
Vietnam”, Ciéncia e Técnica Vitivinicola Journal, Volume 31, no.11, pp. 23-33, ISSN:
0254-0223. Potugal.

2. Quyen Thi Dung, Pham Van Hai (2018), “Changes in available nitrogen in

paddy soil”, Proceedings of the annual conference of Thuy Loi university, Ha noi, pp.
452-454,
b, Training products:

1. bachelor of specific Environment: 01

Bui Thi Thuy Dung (2018), Efficecy evaluation of wet rice cultivation method
to the available nitrogen in soil in Van Hoang commune, Phu Xuyen district, Ha Noi, ,
graduation thesis, College of Economics and Techniques - Thai Nguyen University.

2. Doctor of specialization: Soil and Water Environment: 01

Quyen Thi Dung (2018), Research on the impacts of water saving irrigation
regimes on the available nitrogen and phosphorus in paddy soil in the Red river delta,
doctoral thesis, Thuy Loi University, Ha Noi.
c, Application products:

- The water-saving irrigation procedure for rice: in Van Hoang commune, Phu
Xuyen district, Ha Noi: 01.
6. Transfer alternatives, application institutions, impacts and benefits of research
results:

The Van Hoang commune, Phu Xuyen district, Ha Noi.

26 February, 2019



MO DAU

1. Tinh cép thiét caa dé tai

Lua 1a mot trong ba cdy lwong thuc chi yéu trén thé giéi: Lua mi, lta va ngd
dugc trong chu yéu & Chiu A va Dong Nam A. Dé tao ra lkg thoc can 4500 lit
nudc vi vy ma dan gian c6 cau: “ Nhét nude, nhi phan, tam can, tir gidng”. Nudc
va phan bén 13 hai yéu té quyét dinh hang dau, 1a nhu ciu thiét yéu, déng thoi con
¢ vai tro diéu tiét ché do nhiét, anh sang, chat dinh dudng, vi sinh vat, d thoang
khi ctia dat... Song thuc té hién nay vin dé mo rong dién tich va ting ning suat lta
gip phai hang loat cac thach thirc trong d6 phai ké dén thiéu nguon nude cho hoat
dong tudi tiéu. Trén thé gidi ngay nay, nude danh cho nong nghiép ngay cang khan
hiém. Uéc tinh dén nam 2025, c6 khoang 15 - 20 tri€u ha lua duogc tudi s€ chiu
dung mirc d6 khan hiém nudc mirc d6 ndo d6 (Tran Viét On, 2016)[15]. Nguyén

nhan cta tinh trang thiéu nudc thi rat da dang va dic trung theo ting ving.

Viét Nam thudc ving khi hau nhiét d6i am, c6 hé théng song ngoi phong phu
nhung van khan hiém ngudn nuéc ngot dé tudi, ké ca ngudn nudc phuc vu sinh
hoat, dic biét 1a trong nhimg nim gan diy. C6 nhiéu nguyén nhan dan dén hién
tugng nay nhu ngudn nudc bi 6 nhiém do hoat dong san xuat cong nghiép, lang
nghé ctia con ngudi.... Bic biét, Viét Nam 13 nudc chiu anh huéng manh cua bién
ddi khi hau, muc nude bién dang, sy xdm nh3p man vao cac song ngoi ¢ vung ven
bién di hién hiru va da duoc dé cap nhiéu trong cac bao cao khoa hoc va ké ca trén
phuong tién truyén thong. Do d6, ngudn nude ngot ding trong sinh hoat ciing nhu
trong nong nghiép ¢ nhitng khu vuc ndy ngay cang khan hiém. Tiét kiém nudc
trong san xuat & nudc ta 1a van dé rat cap thiét, dic biét trong san xuat nong nghiép.
Boi vi, ndng nghiép 1a nganh s dung nudc nhiéu nhat. Do d6, nghién ciru cac
bién phap tudi tiét kiém nudc trong ndng nghiép, dic biét tudi cho cay lta la rat
quan trong.

Phuong phap tudi tiét kiém nudc dugc xem 1a phuong phap gitp cay trong
thich tng véi nhitng diéu kién bat loi ciia moi trudng, giup tiét kiém nude tudi va

tang sy phat trién cua bo ré, tao diéu kién thuan loi cho sy hap thu chat dinh dudng



cao hon va ting hiéu qua st dung dit, nuéc (Bouman B.A.M and Tuong T.P.,
2001)[23].

Trong san xuit lta nuéc, Ni to va Phdt pho 1a hai nguyén t6 dinh dudng rat
can thiét cho cay lua. Sy sinh truéng va phat trién cua cay laa phy thudc vao ham
luong dé tiéu cua hai nguyén t6 va ham luong nay ciing thay doi theo cac giai doan
phat trién cua cay lta. Ham luong dinh dudng dé tiéu trong dat phu thudc vao nhiéu

yéu té nhu: loai dat, pH, Eh, ham luong chat hitu co...... va ché do nudc mat ruong.

Do thay d6i ché d6 nuéc trong cac ché do tudi da tac dong dén diéu kién moi
truong dat din dén dang ton tai cua cac nguyén to Ni to va Phét pho ciing bi thay
d6i, dac biét 1a dang dé tiéu. Vay, ché d6 tudi tiét kiém nudc c6 thé dan dén viec
thay doi dic tinh dinh dudng trong dat, anh huong nhu thé nao dén su chuyén hoa
ctia nguyén t Ni to va Phét pho trong dat so véi ché d6 tudi ngap thuong xuyén

ctia nguoi dan? Pay 1a van dé quan trong va phirc tap.

Tuy nhién, nhitng nghién ciru chi tiét vé anh hudng cua ché d6 tudi dén ham
lugng dé tidu clia cac nguyén té Ni to va Phot pho hay noi cach khac dong thai cua
NH,*, NOgva PO,* trong dat & ché do tudi khac nhau con it dugc nghién ctru trong
cling nhu ngoai nudce, dic biét 1a khi 4p dung bién phap tudi tiét kiém nude - tudi
noéng 10 phoi.

Xuat phat tir nhitng van dé& cip thiét trén, dé tai: “Nghién ciru dnh hwéng
ciia phwong phdp twéi tiét kiém nwéc dén ham lwong dé tiéu ciia cdc nguyén té
dinh dwéng Ni to va Phét pho trong dit lia nwéc” duge dé ra.

2. Muc tiéu nghién ciru cia dé tai

- Tim hiéu hién trang canh tac lta nudc tai huyén Pha Xuyén.

- Panh gia anh huong cua ché do tudi dén ham lugng Ni to, Phét pho dé tiéu
trong dat trong lua.

- P& xuat mot quy trinh tudi tiét kiém nude cho lua.

3. Pdi twong nghién ciru
Pong thai ciia Ni to, Phét pho ciing nhu Eh, pH trong diéu kién thi nghiém

trong phong va thi nghiém déng rudng & hai ché do tudi khac nhau (tudi ngap



thudng xuyén va tudi tiét kiém nudc) trong dat phu sa khong duge bdi hang nim,

trung tinh it chua.
4. Pham vi nghién ctru

Dt phu sa khong duoc bdi hang niam, trung tinh it chua tai x3 Vin Hoang,

huyén Phu Xuyén, Ha Noi.
5. Cach tiép can

- Tiép can cac phuong phap nghién ciru truyén thong va mot sé phuong phap
m&i vé phan tich, danh gia bién dong ham lugng Ni to va Phot pho trong dat ¢ hai

ché do tudi khac nhau.

- K& thira cac két qua nghién ctru da dat dugc trong thoi gian gan day lién
quan dén ché do tuéi va dinh dudng dat o trong va ngoai nudc, lya chon phuong
phap tudi c6 kha nang ap dung trong diéu kién cu thé ctia khu vuc nghén ctiru dé vira
tiét kiém duoc nudc tudi, ning cao dd phi nhiéu cho dat, ting ning suat va bao vé
moi truong.

- Céch tiép can chii dao trong nghién ciru 1a cach tiép can bén viing, bao

gom:

+ Ti€p can co su ké thura cac két qua nghién ctru c6 lién quan, trudc hét 1a
nhitng két qua da thu dugc 1én quan dén ché dd tudi va dinh dudng dat tur cac co
quan, t6 churc khoa hoc trong va ngoai nudc, dong thoi ké thira cac nghién ciru da va

dang trién khai tai dia ban c6 lién quan,...

+ Tiép can hé thdng va da nganh, boi tit ca cic van dé nghién ciu déu co
lién quan chat ché vdi nhau, trién khai hoat dong nay, muc tiéu na déu lién quan dén
hoat dong khac, muc ti€éu khac. Cu thé trong nhi€ém vu nay, cac hoat dong nghién
ctru s& dugc thiét ké mang tinh hé thong, b trg cho nhau, két hop giita 1y thuyét va
thy tién, gifra tién bo k¥ thuat méi véi kién thirc ban dia, ké thira két qua cac cong
trinh dd cong bd dé cac két qua thu duoc cua dé tai dap ing muc tiéu nghién ctu,
dam bao tinh khoa hoc va logic. Mit khac, cac phuong phap nghién ctru va két qua
nghién ctru ciing s& dugc tai liéu hoa mot cach khoa hoc va hé thdng dé chuyén giao

phé bién nhan rong dugc thuan loi.



+ Tiép can logic, nghia la phai xac dinh dugc muc ti€u, dau ra can dat, cac hoat
dong can lam, dau vao can c6 dé tao co s¢ tot cho giam sat danh gia, thuc hién nhiing

diéu chinh phii hop v6i muc tiéu dé ra.
6. Phuong phap nghién ciu

Phuong phap diéu tra va thu thap thong tin
Phuong phap thi nghiém trong phong
Phuong phap thi nghiém dong ruong
Phuong phap 1ay mau va phén tich dat, nudc

Phuong phép phan tich, xir 1y s6 liéu



CHUONG 1

PANH GIA HIEN TRANG CANH TAC LUA NUOC
TAI HUYEN PHU XUYEN - HA NOI

1.1. Piéu kién tw nhién, kinh té - xa hi cia huyén Pha Xuyén
1.1.1. Diéu kén tw nhién
1.1.1.1. Vi tri dia ly

Phu Xuyén 1a mot huyén ddng bang nim ¢ Phia Nam thanh phd Ha Noi, trén
vi tuyén 20° 40° Bac va kinh tuyén 1a 105° 48° - 106° 01” Pong.

Phia Bic giap 2 huyén Thanh Oai va Thuong Tin;

Phia Nam gidp huyén Duy Tién tinh Ha Nam;

Phia Dong gidp huyén Khoai Chau tinh Hung Yén;

Phia Tay giap huyén Ung Hoa. [19]

Tong dién tich dat ty nhién 1a 17.110,46 ha nam trén truc duong quoc 16 1A
va tuyén duong cao téc Cau gi& - Phap Van, trung tdm huyén cach trung tim Ha
Noi khoang 35 km vé phia Bic va cach khu du lich Chiia Huong 27 km vé phia Tay
Nam, huyén con c6 duong tinh 16 428, tinh 10 429 di qua va c6 cac duong lién
huyén, lién xa, khu vuc noi thanh Ha Noi 1a thi truong 1on ti€u thu ndng san, thu
cong my nghé, ciing 1a noi thu hat lao dong caa huyén. Vai vi tri nhu vay, Pha
Xuyén ciing c6 diéu kién thuan loi cho phat trién kinh té - x4 hoi, giao luu budn ban
V6i cac huyén va tinh khac trong viing Dong bang Song Hong va ca nudc; thuan loi

cho viéc tiép can voi khoa hoc k§ thuat moi.
1.1.1.2. Dia hinh

Phu Xuyén c6 dja hinh trong dbi bang phiang, cao hon muc nuée bién tir 1,5
- 3,0m. Pia hinh ¢6 huéng déc dan tir Pong Bac xuéng Tay Nam. Theo dic diém

dia hinh, 13nh thd huyén co thé chia thanh hai ving sau:

- Vung phia Pong dudng qudc 16 1A gdém 13 xd: Thi trdn Pha Minh, Vin
Nhan, Thuy Phu, Nam Phong, Nam Triéu, Héng Thai, Khai Thai, Phuc Tién, Quang



Lang, Minh Tan, Bach Ha, Tri Thuy, Pai Xuyén. Pay la nhiing xa c¢6 dia hinh cao

hon muc nuée bién tir 2,5 - 3,0 m.

- Ving phia Tay duong quéc 16 1A goém 15 xi: Phuong Duc, Pai Thing,
Vin Hoang, Hong Minh, Phu Tac, Chuyén My, Tri Trung, Hoang Long, Quang
Trung, Son Ha, Tan Dan, Van Tu, TT Phu Xuyén, Phil Yén, Chau Can thudc dia
hinh thép triing va khéng c6 phu sa bdi ddp hang nim.

1.1.1.3. Pdc diém thoi tiét khi hdu

Huyén Phi Xuyén mang dac diém cua khi hau nhiét doi gié mua, néng am,
mua nhiéu. Khi hau cd ndm kha am, mua Pong chiu dnh hudng ctia nhitng dot gid
mua Pong Bac. Khi hau dugc chia thanh hai mua 1o rét: mua néng dong thoi la mua

mua, mua lanh cling 1a mua kho.

Nhiét d6 trung binh nam 23,6°C, nhiét do cao nhét 1a 29,6°C (thang 7) va
nhiét d6 thap nhét 1a 16°C (thang 1). S5 gio néng trung binh nam 1a 1.357 gid, thudc

miurc tuong doi cao va thuan loi cho viéc canh tac 3 vu trong nam.

Mua: Luong mua trung binh hang nam ttir 1.200 - 1.900mm, lvgng mua phan
bb khong dong déu chi yéu tap trung tir thang 6 dén thang 9 (chiém 81% - 86%
luong mua ca nim). Hang nam, thudng c6 1 dén 3 con bio vi mua 16m kéo dai gay

ing lut cho céac ku vuc thap triing anh hudng dén san xuat nong nghiép.

Do am khong khi: D6 am trung binh 1a tir 75% - 85%, do 4m cao nhat 12 89%
(thang 3) va thap nhat 12 78% (thang 12).
1.1.1.4. Tai nguyén thién nhién

a) Tai nguyén dat

Pht Xuyén 13 huyén thudc dong bing séng Hong dugc phu sa bdi ty, duogc
phan phdi thanh hai tiéu ving trong va ngoai dé song Hong nén phan loai dat co cac
loai nhu sau:

- Pat phu sa khong duoc bdi hang nam trung tinh it chua khong glay: dét c6
pH ¢ murc d6 tir 5 - 7, giau lan (trung binh trén 20mg/100g dat), ham luong dudi 1%

phu hop véi cac cay luong thue: lta, ngd, dau twong. O cac dién tich nay, hién tai



cac loai hinh str dung dit nhu: chuyén lta, chuyén rau mau (dd twong, lac, ngd),
trang trai téng hop (lon, ga, vit, trau, bo), cdy an qua (chuéi, buoi, héng x1€m,

nhan....) dang dugc ap dung.

- D4t phu sa khong duoc bdi hang ndm chua glay yéu: dat co dia hinh van,
van thép, thanh phén co gi01 nang, d4t chua c6 pH=4,7 - 6, giau mun, dam, téng s6
kali & mrc trung binh, nghéo 1an téng sé (dudi 10mg/100g dat). Hién tai cac loai
hinh st dung dat dang duoc ap dung & day kha da dang gdm c6 céc loai cdy trong
nhu lta, mau (ngd, khoai lang, khoai tay, d6 tuong, ....) va cac loai rau (bap cai, cai

xanh, ca chua.......).

- Pit phu sa khong dugce bdi hang ndm trung tinh it chua glay trung binh
hodc manh: dat giau 1an, dd6 mun thap, it chua phi hop cho canh tic lta va cdy

luong thuc, cac loai rau mau.

- Pat phu sa khong dugc bdi hang ndm chua glay trung binh hodc manh: dat
c6 ham luong mun tr trung binh dén giau, dat thuong rat chua (pH = 4.8 - 5), rat
nghéo lan téng s6 va dé tiéu. Phan 16n dién tich cua nhirng loai dét lua (1 vu hoac 2
vu), mot s6 dién tich nhé xen k& c6 dia hinh van c¢6 thé tréng 3vu(2vulia-1wvu
mau). Nhitng loai hinh str dung d4t hdn hop thuong duoc ap dung nhu: lua - ¢4 - vit,

lta - ca va nuoi trong thuy san.
b, Tai nguyén nuoc

Pht Xuyén 14 huyén c6 hé thong song ngoi phong phti nhu: song Hong, song
Nhug, song Luong, cac song nhd, h¢ thong mang 7 va cac ho, ao, dam nam rai rac
trong va ngoai khu dan cu, dong thoi huyén cling c6 ngudén nudc ngam khé phong
pht, cung cap di nudc cho nhu cau san xuat va sinh hoat cia nhan dan.

- Nudc mat: Chu yeéu lay tir song Hong va song Nhué dugc khai thac qua céc
tram bom nham két hop tudi tiéu chu dong phuc vu cho san xuat ndng nghiép.

- Nudc ngam: BJ sadu nudc ngam cua huyén vao khoang 13 - 20 m, chat
lugng nudc kha tot. Pay 1a ngudn cung cap nudc sinh hoat va san xuat cho nhan dan

trong huyén.



1.1.2. Piéu kén kinh té - xa hgi
1.1.2.1. Ddn s6

Dan s6 trung binh nam 2017 14 186,459 nghin ngudi, trong d6 dan s6 do thi
chiém 8,05%, ving nong thén chiém 91,95%, mat do dan sb trung binh khoang

1.061 ngu:(‘yi/km2 (c6 xu hudng tang qua cac nam).
1.1.2.2. Co s6 ha tang
* Giao thong van tai:

Heé thong giao thong rat thuan tién ca vé dudng bo, duong sat va dudng thuy.
Céc x4, thi trin trong huyén déu c6 duong 6 t6 vao dén trung tdm. Huyén co mot
bén cang Van Diém c6 thé cho tau trong tai 300 tan tré xudng cip bén an toan, ning

Iuc khoang 20 nghin tan hang hoa/nam, ¢ nha ga xe lira phii Xuyén.

* Hé théng cép dién: dén nay da c6 100% xa, thi trAn ban giao luoi dién cho

nghanh dién quan 1y, 100% hd dan trong huyén dugc st dung dién.
* Heé théng thuy loi, thuy néng:

Pén nam 2017, toan huyén cé tong s6 185 tram bom (102 tram bom tudi, 83
tram bom tiéu). Trong d6: 140 tram bom tudi, ti€u (70 tram tudi, 70 tram ti€u) do
cong ty khai thac cong trinh thuy lgi Song Nhué quan ly va 45 tram bom (32 tram
tudi, 13 tram tiéu) do dia phuong ty quan 1y va van hanh tuéi tiéu. Hé thong tram

bom dam bao tudi chu dong cho 9,414 ha va tiéu chu dong cho 2.055 ha.

Hé théng kénh muong: Phu Xuyén 1a huyén ving triing, dién tich canh tac
16n, ¢6 nhiéu hé thdng kénh tudi, tiéu: téng chidu dai kénh tudi tiéu (gdm kénh
chinh + cap I+ céap II + cap III) 1a 1.337,4 km.

Co cédu kinh té cua huyén chuyén dich theo hudng tich cuc. Huyén co6
nhiéu tiém ning dé phat trién kinh té, c6 thé bat kip su phét trién chung cia toan
thanh ph6 vé kinh té - xa hoi. Trong thdi gian téi néu tiép tuc dau tu xay dung co
ban co s ha tang... dé thu hat dau tu vao dia ban thi nén kinh té s& c6 budc phat

trién dot pha.



1.2. Hién trang sir dung dat tai huyén Phu Xuyén

Theo thdng ké ndm 2017, Pha Xuyén c6 dién tich dat tu nhién 14 17.110,46

ha dugc chia thanh céac loai chinh duoc thé hién qua bang sau:

Bang 1.1. Hién trang sir dung dat huyén Phu Xuyén nim 2017

T Loai dit Mi Dién tich | Co cu

) (ha) (%)

Tong dién tich ty nhién 17.110,46 100

1 Pit nong nghiép NNP |11.16590 | 65,25
1.1 Dat san xuat nong nghiép SXN 9.881,98 57,75
1.2 | Pat nudi trong thily san NTS 789,35 4,61
1.3 Dat nong nghiép khac NKH 494,57 2,89
2 Pit phi nong nghiép PNN 5.876,90 34,35
21 |DPato OTC | 1.346,77 7,87
2.2 | Pat chuyén ding CDG | 3.29348 | 19,25
2.3 Pit tén gido tin ngudng TTN 74,50 0,44
2.4 Pit nghia trang, nghia dia NTD 155,09 0,91
2.5 | Dat song sudi va mit nude chuyén ding | SMN 963,25 5,63
2.6 | Pat phi nong nghiép khac PNK 43,81 0,26
3 Pit chwa sir dung CSD 67,65 0,40
3.1 | Patbang chua sir dung BSC 67,65 0,40

(Nguon: Phong Tai nguyén va méi trieong huyén Phiit Xuyén, 2017)[16]

6.77 1.05

92.17

O Dat trong lia @ Dat trong cay hang nam khac O Dt trong cay lau nam

Hinh 1.1. Co ciu @it SXNN huyén Phi Xuyén nim 2017
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Qua bang 1.1 va hinh 1.1 cho thiy dién tich dit danh cho hoat dong san xuét
néng nghiép chiém ty 1& cao nhat (chiém 65,25%), trong d6 dat SXNN cia huyén
Phu Xuyén chil yéu 13 dat trong lta chiém 92% tong dién tich dat néng nghiép. Qua
ty trong trén ta thiy duoc cay lua nude 1a cay lwong thuc chinh chiém vi tri quan

trong trong nén ndng nghiép ciing nhu phat trién kinh té cta dia phuong.
1.3. Phwong phap canh tac lia nwéc tai huyén Pha Xuyén

Két qua diéu tra thuc dia cho thiy: Hién nay, trén dia ban huyén dang ap
dung hai phuong phap canh tac lua la phuong phap tudi ngap thuong xuyén va
phuong phép tudi tiét kiém nude. Trong d6, phwong phap tudi ngap thudng xuyén

van duoc ngudi nong déan st dung chu yéu.
1.3.1. Phwong phdp twéi nQdp thwong xuyén

Tud1 ngdp 1a tao 1€n trén mat dat mot 16p nudc cao 5 - 7 cm trong rudng lua
sudt thoi ky sinh trudng, phat trién. Trude khi thu hoach 10-15 ngay thao can nudc.

* Uu diém :

- biéu hoa dugc nhiét do trong rudng laa, c6 1gi cho su sinh trudng cua lua,
nhat 13 khi thoi tiét qué nong hodc qua lanh..

- Kim ham dugc sy phat trién ctia c6 dai.

- Giam bdt nong dd cac chat c6 hai trong tang dat canh tac, nhat 13 nhiing
vung d4t man hodc dat chua man.

* Nhuoc diém:

- Mit dat ludn ngdp nudc lam giam do thoang khi, giam cac hoat dong VSV
trong dat din dén qua trinh phan giai chat hiru co thanh thirc dn can thiét cho laa bi
han ché.

- P9 phi ctia dat giam nhat 14 khi k¥ thuat canh tac va quan ly dong ruéng con thap.

- D& gay ra hién tuong nudc chay tran trén dong rudng lam rira troi dat mau
va phan bon.

- Tudi ngap tén nhiéu nude va khi tién hanh cong tac co gidi hoa dong ruong
s€ gap kho khan.

- Tudi ngap c6 thé 1am dang cao muc nudc ngam trong dat, giy hién tuong

lay hod hodc tai man.



11

1.3.2. Phwong phdp twéi tiét Kigm - Twéi Nong 1y phoi (NLP)

Trong qua trinh sinh trudng ciy lta khong nhat thiét phai tudi ngap nudce lién
tuc, nhu cau nudc cia cdy lta thay doi theo giai doan sinh truong: giai doan ma - dé
nhanh 1a 31%; giai doan phan hoa dong - chin sap 1a 60,2%; giai doan chin sap - thu
hoach 13 8,8% nhu ciu nudc trong subt chu ky sdng cua cdy laa. Can cir vao nhu
cAu nudc cua cdy lua & ting giai doan sinh trudng cac phuong phép tudi duoc

nghién ctru va thyc nghiém.
* Uu diém:
- Giam lugng nudce tudi cho lua.
- Cai thién hé thong ré.
- Kiém soat ot hon céac dich hai va giam mot sO sau bénh chinh trén rudng laa.

- Cai thién do thoang khi cua dat, gia ting mot luong 16n 6xy trong dét sb

lugng VSV c6 thé gia ting va giam ddc chat trong dat nhu Fe, Mn, Zn, S......

- Giam phat thai khi CH,4 - khi nha kinh.

* Nhuoc diém:

- Yéu cau hé thdng cong trinh thuy loi twong d6i hoan chinh, chi dong tudi
tiéu.

- Mit rudng twong ddi bang phang, khong manh mun.

- Khong ap dung cho ving dit trong lta anh hudng bdi chua phén hoat tinh
va nuéc tudi nhiém min;

- Khong khuyén khich 4p dung cho ving dat triing va laa vu 3 vi chi phi bom
tiéu 1on.
1.4. Tinh chat dat va nuéc tuéi
1.4.1. Tinh chit dit

Dit nghién ciru: 1a loai dat phu sa trung tinh it chua khong duoc boi hang
nam (Eutric Fluvisols), dit gieo cdy 2 vu lta (lda xuin, la mua) va trong ciy vu

dong vai cac dac tinh Iy hoa hoc duge trinh bay ¢ bang 1.2.
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Bang 1.2. Mot s6 tinh chit ciia dit nghién ciru thudc

x4 Van Hoang - Phu Xuyén - Ha Noi

STT Chi tiéu Pon vi Két qua Pianh gia
1 oM % 1,42 Trung tinh
2 PHH20 — 6,62 Trung tinh
3 Nrs % 0,19 Kha
4 P,Osts % 0,18 Giau
5 Ky01s % 1,93 Trung tinh
6 NH," mg/100g dat 2,96 Trung binh
7 NO; mg/100g dat 1,53 Trung binh
8 Pg: theo Olsen mg/100g dat 2,31 Nghéo
9 K,Out mg/100g dat 16,7 Trung tinh
10 CEC mgdl/100g dat 16,48 Trung binh
11 Dung trong glem’ 1,32 Cao
12 Ty trong glcm® 2,66 Pat hoi chat
13 Do x0p % 50,0
14 Po am % 23,6

TPCG:
r - Sét % 37,8 Thit trung
- Limon % 43,2 binh
- Cat % 19,0

Két qua phan tich mau dat tai khu vuc nghién ctru trong bang 1.2 cho thay:

Thanh phan co gidi cta dt tai khu thi nghiém 1a thit trung binh. Dat c6 kha

nang gilt nudc va chat dinh dudng tét thich hop cho canh tac lua.

Chat hitu co (% OM) 1a mét chi tiéu quan trong cua do phi dat. Cé anh
huong tryuc tiép dén ngudn dinh dudng, trang thai dé tiéu va cac diéu kién hap phy trao
d6i chat caa cay trong. Véi OM = 1,42% cho thiy dat c6 ham lugng chét hitu co
trung binh nén dé duy tri san xuat 1au dai thi ngoai bd sung cac loai phan vo co thi

ciing can dua vao dit cac dang phan hitu co dé ting ham luwong chét hiru co trong dit.
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DAt c6 phan ung cia dit it chua dén trung tinh. Cay lua thich hop sinh trudng
va phat trién trén dat it chua hodc trung tinh c¢6 pHypo = 5,5 - 7,5. Nhu véy, véi gia

trj pH dat ¢ trén c6 thé khang dinh 1a phu hop cho sy phat trién cua cay la.

Dung tich hip thu (CEC) 1a lwong ion 16n nhit dugc dat hap thu c6 kha ning
trao d6i va duoc biéu thi bang mgdl/100g dat. Anh huong t6i kha ning giit va trao doi
ion dinh dudng, dic biét 1a nguyén té hoa tan trong dung dich dat. Qua két qua phan
tich dat nghién ctru cho thay dat khu thi nghiém c6 CEC & mtc trung binh.

Ham luong N, P,0s, K,O téng s6: ham luong Nts = 0,19% 1a & mrc kha con
P,0s57s = 0,18% la & mtrc giau va K,O015 = 1,93% la & muc trung binh.

Ham luong N, P, K dé tiéu: ham luong N d@ tiéu trong dat nghién ciru bang
tong ham luong NH," va NO5 phan tich dugc va cé gia tri 1a 4,49 mg/100g dat.
Theo thang danh gia N dé tiéu cta Pagel H. (1982) [32] thi ham lugng Ny nay duoc
danh gia 1a & muc trung binh. Ham luong Py = 2,31 mg/100g dat theo phuong phap

Olsen dugc coi la ngheo P.
1.4.2. Diic diém nwéc twoi

Mot s tinh chédt co ban cia nude tudi (lay tir kénh chinh) duogc trinh bay

trong bang 1.3.

Bang 1.3. Mt s6 chi tiéu phén tich ciia nwéc twdi
dung trong thi nghiém déng rudng

+7 | Chitiéu phin Bon vi tinh Gid tri QCVN 08:2015/BTNMT

tich . ' (B1)

1 pH - 7,17 5,5-9

2 NH," mg/I 0,21 0,5

3 NOy mg/I 0,3 10

4 N tong s6 mg/I 6,65 -

5 P tong s6 mg/l 1,39 -

6 PO~ mg/l 0,37 0,3

Két qua phan tich miu nuéc tudi tai khu vuc nghién ciru trong bang 1.3 cho

thay:
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Céc chi tiéu v& N va P tdng s6, lugng PO,*, NH,* hoa tan trong nude, do pH
clia nudc & mic 7,17 phan anh nudc c¢6 phan (mg trung tinh. Gia tri ndy cho thiy
nuéc tudi ¢ day dic trung cho ngudn nudc song sudi phia biac Viét Nam 1a moi

truong trung tinh.

Ngoai ra, so sanh cac chi tiéu phan tich nudc tudi khu vuc nghién ctru véi
QCVN 08:2015/BTNMT (B1) - Quy chuan k¥ thuit qudc gia vé chit luong nudc
mit dung cho muc dich tuéi tiéu thuy loi [4], cac chi tiéu phan tich déu nam trong
gidi han cho phép, dat yéu cau vé chat lugng nudc cung cap cho muc dich tudi tiéu

dam bao cdy trong phat trién binh thuong.
Két luan chwong 1

Huyén Phu Xuyén co diéu kién tu nhién thuan loi phat trién mot nén nong
nghiép da dang v6i nhiéu loai vat nudi, cdy trong. Nong nghiép giit vai tro chu dao
trong co cau kinh té x4 hoi cta huyén (chiém 65,25%). Trong hoat dong SXNN,

trong lta nude 1a hoat dong chinh chiém 92% tong dién tich dat nong nghiép.

Tai huyén Phi Xuyén dang ap dung hai phuong phap canh tac lua nudc la
tudi ngdp thuong xuyén va tudi nong 1§ phdi. Trong do, phuong phap tudi ngap
thuong xuyén van duoc ngudi néng dan sir dung chi yéu.

Piat nghién ciru ¢ thanh phan co gidi thit trung binh, c¢6 kha ning trao do6i
dinh dudng va gitr nude tot, c6 ham luong cac nguyén té dinh dudng N ¢ mirc kha,

P & muc giau, K & muc trung binh rat phi hop dé trong la nude.
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CHUONG 2

NGHIEN CUU ANH HUONG CUA PHUONG PHAP TUOI PEN
HAM LUQNG NI TO VA PHOT PHO DE TIEU
TRONG DAT TRONG LUA

2.1. Phwong phap nghién ciru
2.1.1. Phwong phadp thi nghi¢m trong phong
* Muc dich

Thi nghiém trong phong (TNTP) hoan toan co thé kiém soat duoc cac diéu
kién thi nghiém nhu duy tri lugng nuédc, kiém soat dugc thoi gian ngap, c6 dinh nén

dat thi nghiém... Do vay, cac TNTP dugc thuc hién nham:

- Theo ddi dong thai Eh, pH trong qua trinh dat kho sang ngap nudc dé xac
dinh dién hoa dat lta ngap nudc trén nén dat thi nghiém cu thé - dat phu sa trung
tinh it chua.

- Theo ddi dién bién cua N, P dé tiéu va N, P tong s6 & cac ché d6 ngap nudc
khac nhau dé luan giai khoa hoc sy chuyén hoa N, P trong dat ving nghién ctru.

* Phwong phap thi nghiém trong phong

- Thi nghiém va dia diém theo doi thi nghiém

Thi nghiém trén hé théng chau vai. Dat 1am thi nghi¢m duogc léy tai nhiéu vi

tri khac nhau trén céc thira rudng & canh déng xa Van Hoang, huyén Phti Xuyén vao

thot diém trudce khi budc vao vu.

O

Hinh 2.1. So' 6 lay miu dat
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Lay mdi mau dat khoang 1 kg ¢ do sau 0 - 20 cm (do r& laa nim & d6 siu
nay). Mau dat dugc lay 1a mau hdn hop theo quy tic “duong chéo”. Mau dat sau khi

ly duoc cho vao tiii nilong dem vé phong thi nghiém.

Mau dét thi nghiém sau khi 14y vé dem dan mong trén ban gd sach rdi phoi
khé trong nha (khong sdy kho trong ti sy). Dét sau khi di phoi kho, dap nho roi
nhat hét co, ré va cac cht 1an khac rdi tron déu mau dat. Sau do can 5 kg dét cho
vao ting x0 thi nghiém. Tién hanh san phang bé mit dat trong cac xo6 thi nghiém rdi
d6 nude cat vao ngap 5 cm so véi bé mat dat trong x6.

Lay 3 kg dét r6i chia 6 chéo goc 1dy 2 phan dbi dién dem gid nho, ray qua ray
1 mm, phan con lai cho vao tai vai cii gitt dén khi phén tich xong. Mau dat sau khi
chuan bi xong sé& tién hanh xac dinh tinh chat dat nén nghién ciru: TPCG, OM,
Phuzo, Nts, Prs, Kys, NH4", NO3', Py, CEC.

Dia diém theo dbi thi nghiém duogc b6 tri tai phong thi nghiém Dat - Nudc -
Moi truong, truong Pai hoc Thuy Loi.

- Cong thirc thi nghiém

BG tri hai cong thire thi nghiém:

- Cong thire twdi ngép thuong xuyén (NTX): 5 kg dat + ngap nudc thudng xuyén
5 cm so voi bé mat dét, dic trung cho dt sir dung phuong phép tudi truyén thong.

- Cong thuc tudi tiét kiém nudce (TKN) - Tudi noéng 16 phoi (NLP): 5 kg dat
+ ngdp nudc 5 cm so voi bé mat dat dén ngay thtr 22, rit can nude tir ngay 29 dén
ngay thir 50 roi cho ngap nudc tro lai dén ngay thir 64 va két thuc thi nghiém.

M&i cong thirc lip lai ba 1an: 3 x 2 = 6 x6. M&i x6 thi nghiém c6 thé tich: 12
lit. o day tang dat trong x6 dat: 30 cm.

- Cdc phirong phdp do va ldy mau dat

Theo doi dong thai Eh, pH trong hai cong thurc nghién cuu sau 24h ngap
nude va 48h ngap nudc. Sau d6 mdi tuan do mot lan. Thoi gian thi nghiém kéo
dai trong 64 ngay.

Theo d&i ham lwgng N, P tdng sb trong dat nén ban dau va sau khi két thuc

thi nghiém & hai cong thuc tudi.
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Theo ddi bién dong ham lwong N, P d& tiéu trong hai cong thic, mdi tuin xac
dinh mat lan.

Eh va pH dugc do bang méay Mettler Toledo (MX30) véi dau do Inlab 581.

Mau dat duoc 14y & do sau tir 0 - 5 cm, theo chiéu thing dimg tir trén xudng,
sau khi 1dy dugc dem di phan tich ngay tai phong thi nghiém Hoéa hoc méi truong,
truong dai hoc Thuy Loi.
2.1.2. Phwong phdp thi nghigm dong rugng

Thi nghiém d6ng ruéng (TNDBR) duoc tién hanh trong vu xuin va vy mua
nam 2017 tai xa Van Hoang, huyén Phu Xuyén, Ha Noi.
2.1.2.1. Muc dich nghién ciru thi nghiém déng ruong

- Xac dinh luong N, P téng ) trong dat & dau va cudi vu & cac ché do
tud1 khac nhau.

- X4c dinh luong N, P dé tiéu trong dat theo thoi ky sinh trudng cia ciy lta &
céc ché do tudi khac nhau.

- Xac dinh chi tiéu sinh 1y, sinh thai va nang suat lua tng véi cac ché do tudi
khac nhau trén dic tinh dit cua khu vuc nghién ctu.
2.1.2.2. So' d6 bé tri thi nghiém dong rugng

Chon khu vuc thi nghiém c6é nhiing dic diém giéng nhau vé dia hinh, tinh
chat dét, gidng lua va thoi gian gieo trong ciing nhu ché d6 bon phan. Nhu vay diéu

kién thi nghiém 14 dong nhét giira cac cong thirc, chi thay doi ché do tudi.

Hai khu thi nghiém, mdi khu thi nghiém thiét ké 3 6 thi nghiém, mdi 6 ¢6
dién tich4 mx 5 m =20 m?. Bo bao cac 6 (rong 30 cm, cao 20 cm) dugc phu va
chén chit bang mang phi nilong nong nghiép nham ngan nudc thim qua lai giita cac
nghiém thurc.

- Hé thong tuedi

Kénh tudi va tiéu bd tri tach roi va vudng goc voi chiéu dai 6 rudng dé thuin
tién trong viéc tudi va tiéu rat nudc trén rudng. Ngudn nude tudi dugc ldy tir song

Nhué theo kénh din vao céc khu thi nghiém, dam bao cung cip diy du theo quy
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trinh tuoi. Viéc ti€u nudc mua va rut can nudc dinh ky hoan toan chu dong bang

may bom.

\ Kénh twai
/

NTX

1

Can cong
tac

NLP

Buong di

H

\

Duong di

\ Kénh tiéu

Hinh 2.2. So' @6 b6 tri thi nghi¢ém dong rujng

- Cdu cong tac

M&i khu thi nghiém bé tri hai cau cong tic phuc vu cho qua trinh di lai do

dac va léy mau thi nghiém. Cau duoc 1am béng tre, chiéu rong 35 + 40 cm, chiéu

dai 6 m va cao cach mit ruong khoang 80 cm. Hé thong cau phai dam bao khong

anh huong dén sy sinh trudng phat trién cua cay laa.

2.1.2.3. Cdc céng thirc thi nghiém va ché dé nude trén ruéng lia

* Cdc cong thire thi nghiém: Thi nghiém d6ng ruong gdém hai cong thic:

- Cong thuce tudi ngap thuong xuyen (NTX);

- Cong thirc tudi tiét kiém nude (TKN) - Nong 16 phoi (NLP).

Méi cong thirc tudi duoc lap lai 03 lan, té)ng 0 rudng thi nghiém la 06.

* Mo ta cdc cong thirc thi nghiém

- Cong thirc tudi ngdp thuong xuyén (NTX)

B6 tri thi nghiém tai 6 1,2 va 3.
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Ché do tudi thyc hién theo phuong phap truyén théng ma ngudi dan dia

phuong dang ap dung. M6 phong 16p nudc mat rudng hinh 2.3.

¢ zﬁ —
B0 e

Cay - Dé nhanh Ding céi-Lam Trobong | Ngém sita-Chac | Chin
hoi dong xanh vang
tanh Giai doan sinh truding

Hinh 2.3. M0 phéng 16p nuwéc méit rudng cia cong thire twei NTX

Lép nude & cac giai doan sinh truong dugc duy tri nhu sau: giai doan cdy hoi
xanh duy tri 16p nudc mat sadu 2 + 3 cm, gadp mua thdo trd lai mic nudc 2 ~ 3 cm
trong 01 ngay. Tir giai doan dé nhanh dén chin, duy tri 16p nude 3 + 5 cm, gip mua
do sau tang Ién 6 ~ 9 cm, dé can ty nhién vé d6 sau 3 + 5 cm. Trude khi thu hoach

10 + 15 ngay thao can nudec.

- Céng thirc twdi tiét kiém nuwée - Twdi néng 16 phoi (NLP):

Quy trinh tudi theo cac thoi ky sinh truéng va phat trién cta cdy lta cu thé nhu
sau [3]:

- Giai doan cdy hoi - xanh: duy tri 16p nuwéc mit rudng 2 + 3 cm, gap mua thi
thdo can tr¢ lai 2 + 3 cm trong 01 ngay.

- Giai doan d¢ nhanh:

+ Giai doan dau dé nhanh: 16p nudc mat rudong 3 + 5 cm, dé can ty nhién dén
khi 16 mat ruéng 1 + 2 ngdy, tudi 1én 3 + 5 cm; gdp mua cho phép trir toi da dén 10
cm, dé can tu nhién dén 16 mat rudng, khi myuc nudc théip hon mat rudéng 10 +~ 12

cm thi tudi tdi da la 5 cm.

+ Giai doan cudi dé nhanh: thao can nudc phoi rudng 5 + 7 ngay.
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4

Giai doan sinh trudng

Hinh 2.4. M6 phéng 16p nwéc mat rugng cia cong thirc twdi NLP

- Giai doan dung céi lam dong: duy tri 16p nudc mat ruong 3 + 5 cm, gap
mua cho phép trit dén 10 cm, dé can ty nhién dén 16 mit rudng trong thoi gian 2

ngay dém, sau d6 tudi lén dén 5 cm.

- Giai doan giai doan trd bong: duy tri 16p nudc mat rudng 3 + 5 cm, dé can

tu nhién, 10 mat rudng, tudi ngay 1€n 3 + 5 cm; gdp mua cho phép trir dén 10 cm.

- Giai doan ngam sita - chac xanh dén chin vang: 16p nudc mit ruéng 3 + 5
cm, dé can ty nhién, chi tudi khi 16p nudce thép hon mat rudong 10 - 12 cm. Khoang
7 - 10 ngay trudc khi thu hoach thido kho rudng.

Vi tri b tri thi nghiém tai 6 3, 4 va 5 (hinh 2.2).

* Pigu Kién thi nghiém

Céac cong thuc thi nghiém chi khac nhau vé ché d6 nudc (muc nude, mirc
tudi, dot tudi va thoi gian phoi 10 ruéng), cac yéu té khac 13 nhu nhau, d6 1a: nuée

tudi, gidng, thoi vy, ki thuat canh tac, ché d6 bon phan va cham séc.
- Gidng liia

DT28, phu hop véi chan van va van triing.
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- Thoi vu va ky thudt canh tic

Thoi vu va ky thuat canh tac: Theo nong lich va huéng dan ctia phong ndng

nghiép huyén Phu Xuyén.
- K§ thuat ngdm : binh thudng nhu cac gidng lta khac.
- Mat do cdy 45 - 50 khém/m?, ciy nong tay.
- Ché do phan bon va cham soc: Theo huéng din cia phong Nong nghiép
huyén Phu Xuyén.
2.1.3. Phwong phdp va thoi diém ldy mdu
2.1.3.1. Phwong phdp 1dy mau dat

Mau dat dugc 1ay va bao quan theo TCVN 7538-2:2005.

Mau dat tai cac khu vuc nghién ctru duoc 1y ngiu nhién tai nhiéu vi tri &
d6 sau 0 - 20 cm, sau d6 tron déu roi cho mau vao hop dung mau cé nép kin, dan
nhin va trir lanh trong thing d4 mang vé phong thi nghiém tién hanh phén tich ngay
cac chi tiéu N va P hoic bao quan trong tii lanh (< 5° C).

2.1.3.2.Thoi diém ldy mau

Tién hanh do pH, Eh va liy mau dit phan tich vao timg giai doan phat trién

cua cay lua nhu sau:

Bang 2.1. Thoi diém 1ay miu dong rudng phén tich

STT Giai doan sinh trwéng
1 Cay - hoi xanh
2 Pau dé nhanh
3 Cubi dé nhanh
4 Pau dung cai 1am dong
5 Cubi ding cai lam dong
6 Trd bong

7 Ngam sita - chic xanh
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2.1.4. Phwong phap phdn tich

Mau duoc phan tich tai phong thi nghiém Dat- Nudc - M6i truong va phong
Hoa hoc moi truong - Truong dai hoc Thuy Loi.
2.1.4.1. Phwong phdp phdn tich N, P dé tiéu trong dat

a) Xdc dinh N-NH," mdu dat twoi (Phirong phép so mau)

- Chuan bi mAu: can 10 g dat tuoi lic véi 100 ml KC1 0,1N trong binh tam
giac 250 ml trong 5 phit roi dé yén 1 gio (c6 thé dé qua dém, khi d6 phai cho 5 giot

toluen dé ngan cach qua trinh sinh hoc), sau d6 loc dich d6 dem so mau trén méy

DR2700 dé xac dinh N-NH,".
- Pha ché dung dich KC1 0,1N: 7,45 g KCI + 1000 ml dung dich nuéc cét.

- Tinh két qua:

NH (mg/100g d&t) = == 100 (2. 1)

* V1

Ghi chu:

+ V: s6 ml dung dich triét rat (ml)

+ Vy: s6 ml dung dich mau dem so mau (ml)

+ V,: thé tich hién mau (ml)

+ W: khéi lugng dat can (g)

+ C: nong d6 so mau (mg/ml)

+ K: hé s6 chuyén dat twoi sang dat kho kiét.

b) Xdc dinh NOs” mdu dat tuoi (Phwong phdp Hans Pagel)

- Chuan bi mau: léy 25¢g dat twoi + 125 ml CuS0,4.5H,0 lic 10 phut, cho 0,4
g Ca(OH), lac tiép 5 phut, cho 1 g MgCOj; vao lac sau d6 loc dich dem so mau trén
may DR2700 dé xac dinh N-NOj.

-Pha ché dung dich CuS0,.5H,0: can 124,845g CuS0O4.5H,0 pha trong 1 lit
nude cét, sau d6 14y 200 ml pha thanh 10 lit.
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-Tinh két qua:

NO; (mg/100g dit) = &2

* 100 (2. 2)
* V1

Ghi chu:

+ V: s6 ml dung dich triét rt (ml)

+ V1: s6 ml dung dich mau dem so mau (ml)

+ Vy: thé tich hién mau (ml)

+ W: khéi lugng dat can (g)

+ C: nong do so mau (mg/ml)

+ K: hé sb chuyén dat tuoi sang dat kho kiét.

¢) Xdc dinh Phét pho dé tiéu theo Olsen

- Chuan bi mau: can 5 g dat + 1 g than hoat tinh (khong P) lic véi 100 ml dung
dich NaHCO; 0,5M trong 30 phut r0i loc dich dem so mau trén may DR2700 dé xéc
dinh P,QO:.

-Pha ché dung dich NaHCO; 0,5M: 42g NaHCO; hoa tan trong 1000ml
nuéc cat. Dung NaOH 1M dé diéu chinh pH = 8,5. Pung trong binh nhya dung
trong 1 thang. Dé 1au phai kiém tra lai pH.

-Tinh két qua:

CxVxl5+K
W V1

P,05 (mg/kg dat) =

* 100 (2.3)
Ghi chu:

+ V: 86 ml dung dich triét rat (ml)

+ V1: s6 ml dung dich miu dem so mau (ml)

+ V,: thé tich hién mau (ml)

+ W: khéi luong dat can (kg)

+ C: ndng d6 so mau (mg/ml)

+ K: hé sb chuyén dat tuoi sang dat kho kiét.
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- Phuwong phap phén tich cac chi tiéu duoc thé hién trong bang 2.2 dudi day:

Bang 2.2. Chi ti¢u va phwong phap phan tich miu dat

STT  Chi tiéu phan tich Phwong phap phan tich
1 TPCG Theo phuong phap Katrinski - Gluskop
5 H Do bing may Mettler - toledo (MX30) dung dién cuc
PHz0 thity tinh
Do bang may Mettler - toledo (MX30) v6i dau do
3 Eh
Inlab 581.
4 Chét hitu co (%0OM) Theo Walkley - Black
5 Nts Phuong phap Kjendahl
6 P.O Phuong phap so mau trén mdy so mau quang dién
25TS v6i budce song 710nm.
7 K.O Dung may quang ké ngon lira do Kali trong dung
2YTS dich pha mau
8 NH, Phuong phap so mau
9 NO; Phuong phap Hans Pagel
10 Py Theo phuong phap Olsen
11  CEC Phuong phap amoniaxetat

2.1.4.2. Phwong phdp phan tich mau nwéc tudi

MT:2015/BTNMT.

Theo Quy chuan ky thuat qudc gia vé chat lugng nudc mit QCVN 08-

2.1.5. Phwong phdp xir Iy 5o ligu

S liéu thi nghiém duogc tong hop, xtr 1y bang phan mém Microsoft Excel va

phuong phap phan tich ANOVA theo chuong trinh IRRISTART ver 5.0.
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2.2. Két qua nghién ciru anh hwéng cia ché @9 twéi dén ham lwong Ni to, Phot

pho dé tiéu trong dét trong lua
2.2.1. Anh hwéng cia ché dp twdi dén thé oxy héa khir (Eh) va pH dit
2.2.1.1. Anh hwong cua ché do tuéi dén Eh va pH dat ¢ mé hinh TNTP

M6 hinh TNTP dugc dit ra véi muc dich so sanh tac dong cua ché dd nude
dén dong thai cua Eh, pH va dong thai cua nguyén t6 dinh dudng Ni to, Phdt pho ¢

dang dé tiéu giira hai cong thirc tudi.
a) Anh hwong cua ché dé tudi dén Eh

Pong thai Eh cta cac ché d6 tudi dugc trinh bay trong bang 2.3 va dd thi hinh 2.5
dudi day:

Bang 2.3. Pong thai Eh dit ciia cac ché d§ twdi mo hinh trong phong
theo théi gian ngap nuéc (X cia 3 1an Lip lai)

DPon vi tinh: mV

Ngay sau NTX NLP
ngip nuéc | Ché d nuwéc Eh Ché @6 nuéc Eh
0 +250 +250
1 +83 +86
8 -227 Ngéap 5 cm -226
15 -229 -230
22 -235 -237
Ngap 5 cm
29 -241 Rt nude -242
36 -247 Se mat -95
50 -248 Nt dat +198
57 -251 -128
Ngap 5 cm
64 -259 -145
Cv (%) 3,5 10,1
LSDg 05 9,61 13,30
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H (cm)
—+—NTX = Ché 46 nuée NTX
300 --=- NLP = Ché d6 nuée NLP 35
250 -
200 -1 'I“ ) 30
150 - A
100 - — 2
< 301 / !
é 0 \ T T T T T '.' T l'nl L) ' 20
£ _s0 - 6_50_L64_
-100 A 15
\ / b
-150 \ I
-200 10
-250 = ' * —
-300 - ml 3
-400 - -0

Thoi gian ngdp nudce (ngay)

Hinh 2.5. Dién bién Eh dit va mwc nwéc ciia cic ché d twéi TNTP

Qua bang 2.3 va hinh 2.5 cho thdy & ca hai ché do tudi gia tri Eh giam rat
manh trong tudn dau ngdp nudc (ngay thir 8): NTX giam tir +83 mV xudng -227
mV, NLP tir +86 mV xudng -226 mV. Sau hai tuan ngap nudc (ngay thir 15), Eh do
duogc 1a -229 mV dén -230 mV ciing theo xu thé giam dan. Pidu nay ciing tuong
dong voi két qua nghién ciru cia cac tac gia Ponnamperuma F.N. (1978, 1985) [30],
[31], Van Huy Hai (1986) [34] va Nguyén Viét Anh (2011) [1].

Sy giam nhanh Eh trong tuan dau ngap nudc dugc giai thich nhu sau:

- Pat kho khi ngap nude, thanh phan khi ciia dat trong d6 c6 6xy - mot chat
6xy hoa bi nudc chiém chd din dén méi truong dat chuyén tir moi truong hiéu khi
sang moi truong yém khi. Phan Gng khir xay ra va din dén su hinh thanh cac chét

khir, n6i cach khac 1a hoat do chat khir ting lam Eh giam.

- Theo Yu-tian-ren (1985) [36] thi nhiing ngay dau ngap nudc, cic VSV hiéu
khi chua bi ti€u diét hoan toan, sau khi da st dung luong 6xy con lai trong dung
dich dét thi chung s& chuyén sang 1y 6xy cia cic chat 6xy hoa va cac chit nay s&

chuyén thanh chat khir, tir day lam giam Eh cua dat. Pong thoi khi ngap nude cac
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VSV yém khi bit ddu hoat dong manh va tham gia vao qua trinh khtr cac hop chit

hoa hoc trong dat, lam tang qua trinh khir.

T tudn 4 dén tuan 8 (tic ngay thir 29 dén ngay thir 64), cac gia tri Eh do

duogc ¢ hai ché do tudi co6 su thay doi rd rét va hoan toan khac nhau. Cu thé:

- O ché do tudi NTX: nude tiép tuc dugc duy tri & mac 5 cm cho dén khi két
thic thi nghi€ém. Do qué trinh ngdp nudc lién tuc va kéo dai da lam cho lugng o6xy
trong dat mat di bai nudc da 1ap day cac 16 rdng, nudc ngap 1am cho qua trinh cung

cap 6xy vao dat kho khan, do d6 Eh giam tir -241 mV xudng con -259 mV.

- O ché do tudi NLP: tir ngay tht 29 tién hanh rat can nude dé 16 ra 16p mit
dat tiép xuc truc tiép voi khong khi. Oxy khong khi qua mao quan va vét nit xam
nhap vao trong dat mot cach thuan loi, moi trudong dat chuyén tir trang thai khir sang
trang thai bi 6xy hoa nén Eh tang nhanh tir -242 mV 1én +198 mV tai tuan 6 (ngay

thir 50) cua qua trinh thi nghi¢ém. Sau khi cho ngip nudce tré lai, Eh gidam manh.

Tom lai, dong thai Eh cta cac ché do tudi TNTP sau thoi gian ngdp nudc 8
ngay giam manh. O tuéi NLP c6 giai doan rat nude phoi dat 1am tang Eh cua dat va
sau khi cho ngdp nudc trd lai thi Eh giam. Nhuw vdy, ché dé twdi ¢é anh hwéng dén

dong thdi cua Eh trong dat.
b) Anh hwéng cua ché dé tudi dén pH dat

Su hinh thanh, tdn tai cta céac dang N va P dé tiéu trong dat phu thudc vao
gia tri pH ciia dat. Do d6, khao sat dong thai cta pH 14 can thiét trong mdi lién quan
dén sy chuyén hoa N va P trong dat lta. Pong thai pH dit duoc trinh bay trong
bang 2.4 va dugc minh hoa & d6 thi hinh 2.6.

Trong sudt qua trinh thi nghiém, gia tri pH cua dét ludn c6 sy thay doi. Trong
giai doan tir tuan dau dén tuan tha 4 (ngay tha 29), pH dét cta hai ché do6 tudi déu
giam tir 7,26 xudng 7,06. Su khac biét vé gia tri pH clia hai cong thirc tudi say ra tir
tuan thir 5 (ngdy tht 36): gia tri pH cua ché do tuéi NTX tiép tuc giam cho dén cubi
thi nghiém; gi4 tri pH ctia ché d6 tudi NLP ting 1én dén 7,15 & tudn 6 (ngdy thir 50)

sau d6 giam dan. Nguyén nhén 1a do:
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Bing 2.4. Dién bién pH dat ciia cac ché @) twoi thi nghiém mé hinh

trong phong theo thoi gian ngap nwéc (X cia 3 1an lip lai)

S6 ngay ngip NTX NLP
nwéc Ché dp nwéc pPHz0 Ché dp nuwéc PHu20
1 7,25 7,26
8 7,22 7,24
15 7,23 Ngdp 5 cm 7,23
22 7,20 7,19
29 7,06 Rat nudce 7,07
Ngap 5 cm
36 6,90 Se mat 7,13
50 6,89 Nt dat 7,15
57 6,88 7,07
Ngap 5 cm
64 6,87 6,98
Cv (%) 0,5 0,5
LSDo 0s 0,60 0,58
pH H (cm)
7.8 20
74 15
R P Elaba RN
70 < Bl RN ST
N— + — —e—pH-NTX
- -m— -pH-NLP
66 1 5 mChé 4 nude NTX
BRRRTT TR, ==
6,2 - x Y . 0
1 8 15 22 29 36 50 57 64

Thoi gian nglp nude (ngdy)

Hinh 2.6. Dién bién pH dat va mwc nuwéc cia cac ché dd twéi TNTP
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- Tr tuan 1 dén tuan 4, muc nudc dugce duy tri thuong xuyén ¢ ca hai ché do
tudi 1a 5 cm, moi truong dat yém khi, cac chat hitu co trong dat ¢ diéu kién nay bi

phan huy ki khi tao céc axit (fulvic, humic) lam tdng d¢ axit [7], pH gidm.

- Tir tudn 5 dén tudn 8, ché do tudi NTX muc nude van dugce duy tri @ mirc 5
cm cho dén khi két thuc thi nghiém, do vay pH dat giam dan theo thoi gian ngap
nudc. Nguoc lai, ché @6 tudi NLP tién hanh rat nuéc va phoi dét tao diéu kién
thuan lgi cho 6xy khong khi xAm nhép vao dat 1am ting méi truong 6xy hoa, pH dat
tang va dat gia tri 16n nhat 1a 7,15 khi mat dat bi niit (ngay thir 50). Sau thoi diém

nay tién hanh cho dat ngap tr¢ lai muc 5 cm, pH dat giam xudng.

Tuy nhién, mdi trudng dat nghién ctiru co gia trj pH ~7, theo thoi gian ngap
nuéc, gia tri pH c6 sy bién dong nhung khong dang ké va dao dong xung quanh gia
tri pH = 7. Két qua nay 1a phu hop voi két qua nghién ctru cia Ponnamperuma F.N
(1985)[31].

Tom lai, ché do tudi c6 anh huong dén dién bién pH trong dat. Tuy nhién, vi
pH cua dat nghién ctru & muc gan 7 nén trong qua trinh thi nghiém sy bién dong l1a
nho va dao dong xung quanh gia tri 7. O méi trudng ndy, sy hoat dong cta cac VSV
phan giai N va P (Bacillus, Pseudomonas, Nitrobacter, Nitrosomonas) sé thuan loi
va vi thé qua trinh chuyén hoéa N va P dién ra manh cung cip nhiéu chat dinh dudng
cho dit va cay trong. Nhu vay, & ca hai phuong phap tudi thi gia tri pH déu c6 loi

cho su sinh truong va phat trién cia cay lua.
2.2.1.2. Anh hwong cua ché do twéi dén Eh va pH dat ¢ thi nghém dong rugng

a) Anh hwong cua ché dé tudi dén Eh dat

Dién bién Eh dit ¢ thi nghiém dong ruong (TNDR) duoc thé hién & bang 2.5
va do thi hinh 2.7.

Tur két qua bang 2.5 va d6 thi hinh 2.7 ¢6 thé riit ra mot s6 nhan xét sau:

Xu thé dién bién Eh trong 18 ngay sau khi cdy lua ngip nudc tuwong tir
TNTP. Tuy nhién, cac gia tri Eh ctia TNTP cao hon va mirc d6 giam Eh nhanh hon

TNDR. Ly giai cho van dé nay c6 thé c6 ba nguyén nhan nhu sau:



30

Bang 2.5. Dién bién Eh dit ciia cic ché do twéi ngoai dong rudng

DVT: mV
NTX NLP
Giai doan sinh truéng , ,
Ché dp nwéc| Eh Ché dp nwéc| Eh
Vu xudn
s -147 -151
Cay hoi xanh
-175 Ngap 5 cm -179
-199 -202
bé nhanh
-152 Rt nude -187
Ngap 5 cm
-163 -95
Dung céi lam dong
-170 -142
. Ngap 5 cm
Tro bong -195 -174
Ngam sita chac xanh -212 -193
Vu mua
s -120 -123
Cay hoi xanh
-172 Ngap 5cm -169
-198 -192
bé nhanh
-138 Rut nuoc -163
Ngap 5 cm
-172 -80
Dtng céi lam dong
-181 -167
< Ngap 5 cm
Trd bong -228 -169
Ngam sira chac xanh -223 -189

- Thir nhat do dat lam TNTP duoc phoi kho trude khi cho ngap nude. DAt
ngoai déng rudng do khong tao duoc diéu kién twong tu nhu trong phong, trude khi
ciy dat dd duoc cho ngap nude (thoi ky d6 i), vi khudn yém khi hoat dong manh,
qua trinh khir ting 1am Eh dat giam manh nén khi ciy gia tri Eh dat da giam va ¢

mirc 6n dinh. Chinh vi vdy, Eh @ TNDR thap hon TNTP.



31

- Thir hai TNDR c6 trong lua, ban than cay laa c6 qua trinh hat thu O, tir khi
quyén va khuéch tan xubng hé ré, vi viy xung quanh ving ré laa c6 ton tai O, nén

gia tri Eh cia TNDR khong thé thap hon gié tri Eh trong phong thi nghiém.

- Tht ba 1a do thi nghiém ngoai déng rudéng c6 bon phan cho lia trong d6
phai ké dén dam Urea da lam han ché qué trinh giam Eh hon TNTP. Két qua nay
phu hop v6i két luan cua Van Huy Hai (1986) [34].

Giai doan sinh truéng cua cay lua

0 T T ]
Cay hoi bé Ping Trd | Ngam
xanh nhanh cai lam boéng [sira chic
dong xanh
-50 4
iy
z
~ —— NTX-Xuin
= -100 A
= — @ — NLP-Xuan
—— NTX-Mua
-150 + -=%--NLP-Mua
-200 -
-250 -

Hinh 2.7. Dién bién Eh dat ciia cac ché do twéi & TNDR

Dién bién Eh ting dan trong nhimg ngay ngap nudc tiép theo (do rut nudc
hodc can ty nhién) phu hgp vo1 TNTP. Rudng tudi NLP, tir ngay 25 tr¢ di rat can
nude dé 16 mat rudng (trong khi ruéng NTX van dang ngap nudc) tao dicu kién
thuan loi cho 6xy xAm nhap vao trong dat lam Eh ting nhanh. Nhung khi cho ngap

nudce trd lai Eh lai gidm.

Tom lgi: ché d6 nuéc co anh huong dén Eh trong dat. Pong thai Eh cia
TNTP va TNDR c6 sy théng nhit vé dién bién, tuy nhién c6 khac nhau vé do ting
giam. Trong thoi gian ngdp nudc va rut can nudc phoi dat do giam Eh mo hinh
TNTP manh hon TNDR nhung khi cho nudc ngdp trd lai thi Eh & TNTP lai tdng

manh hon TNDR. Ngoai nguyén nhén 1a do ché d6 nudc, ché do phan bon, sy bién
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dong ctia Eh con phu thude vao giai doan sinh trudng cua cay lua, ¢ giai doan dé

nhanh va lam dong, bo ré lta phat trién manh bai tiét chat hitu co (su phan giai chat

hiru co 1am giam Eh) vi vay Eh & dat trong laa - TNDR ting chdm hon khi cho ngap

nudée trd lai so voi khong trong lta - TNTP.

b) Anh huéng cua ché dé tudi dén pH dat

Dién bién pH dat TNDR trong hai mua vu duoc trinh bay & bang 2.6 va do

thi hinh 2.8 dudi day.

Bang 2.6. Dién bién pH dit ciia cac ché do twoi ngoai dong rudng

Giai doan sinh truéng

NTX

NLP

Ché dé nwoc | pHuo | Ché dé nwoc | pHio
Vu xudn
s 7,18 7,22
Cay hoi xanh
7,09 Ngap 5 cm 7,16
6,98 6,95
D¢ nhanh
6,95 Rt nuéc 6,81
Ngap 5 cm
7,12 6,57
Dung céi lam dong I I
6,83 6,64
< Ngap 5 cm
Tro bong 6,76 6,81
Ngam sita chac xanh 6,74 6,79
Vu mua
. 7,15 7,20
Cay hoi xanh
7,10 Ngap 5 cm 7,13
7,02 7,05
bé nhanh
7,07 Rt nude 6,86
Ngap 5 cm
7,09 6,54
bung cai lam dong
6,76 6,69
- Ngap 5 cm
Tro bong 6,69 6,72
Ngam sita chac xanh 6,71 6,77
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76
- 12
2 —— NTX-Xuin
6,8 - 4 - NLP-Xuan
—4— NTX-Mua
6,4 - == - NLP-Mua
6:0 i . I I I ~ 1
Cay hoi bé Dimg céi 10 bong| Ngim
Xanh nhénh am dong sira chac
Xanh
Giai doan sinh trueéng

Hinh 2.8. Dién bién pH dét ciia cac ché do twéi TNPR

Tur bang 2.6 va d6 thi hinh 2.8 ¢6 thé rat ra mot s6 nhan xét sau:

Vu xuén, gia tri pH & ché d6 tudi NTX dao dong trong khoang tir 6,74 - 7,18
va tudi NLP thi pH bién dong trong khoang 6,57 - 7,22. Vu mua 2014, gia tri pH &
cong thirc twéi NTX dao dong trong khoang tir 6,69 - 7,15 va NLP thi pH bién dong
trong khoang 6,54 - 7,20. Theo thang danh gia pH cua Lé Van Khoa et al (2002)
[11] thi & cac gia tri pH trén dugc danh gid tir trung tinh dén kiém yéu, khoang pH
nay rat thich hop cho sy phat trién cua cay lda.

Tuong tu nhu TNTP, dién bién pH & TNDR cua hai ché d6 tudi trong hai vu
(vu Xudn va vy mua) ciing dao dong quanh gia tri 7. Nguyén nhan 1a do dat c6 phan
g trung tinh, pH trong qué trinh ngap nudc khong bién dbi 1on.

Gia tri pH dét cua ché @6 tudi NTX & TNDR trong ca hai vu déu nho hon
TNTP, dic biét thé hién rd tir giai doan bo ré lia phat trién manh va 6n dinh.
Nguyén nhan 1a do b ré laa bai tiét ra anion HCO5 gay chua cho dit; ngoai ra con
do céac gdc axit trong phan bon cho lta cé tac dung lam giam pH cua dat.

Ché d6 tudi NLP, gia tri pH caa TNDR c6 dién bién khac TNTP & giai doan
rit nuwéc phoi dat: trong khi pH dat & TNDR giam xudng thi pH dat TNTP lai ting
1én. Nguyén nhan pH dat & TNDR giam xudng 1a do:
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- Khac véi TNTP, & TNDR c6 trong lua, trong qué trinh sinh trudng phat
trién cay lua bai tiét ra cac axit hitu co phan tir nhé. Giai doan cubi dé nhanh - dau
dung cai 1am dong tién hanh rat nuée phoi rudng lam ndng do axit hitu co nay ting

lén dan dén pH dét giam.

-, O TNDR c¢6 ché d6 bon phan: Giai doan cudi dé nhanh - dau dimg cai lam
dong c6 bon thuc dong (phan urea - phan bon chua sinh 1Y), cay lta chi hit thu cac
cation kiém, kiém thd dé lai cac gde axit hitu co (HCI, SO4% ...) dan dén pH giam.

Sau giai doan nay khi cho ngap nuéc trd lai thi gia tri pH lai quay vé muic
trung tinh.

Tom lgi: TNTP ciing nhu TNDR, gié tri pH luén dao dong xung quanh gia tri
pH = 7. Ché do bén phan va ché d6 nudc cd anh huong dén dién bién pH ¢ giai
doan cudi dé nhanh va dau ding cai 1am dong (giai doan rut nudc phoi dat) nhung
theo qua trinh ngap nudce thi sy anh hudng 1a khong 1o rét.

2.2.2. Anh hwoéng cia ché dp twdi dén ham lwong Ni to dé tiéu trong dit
2.2.2.1. Anh hwong cua ché do tudi dén ham lwong N-NH," trong dat

a) Anh hwong cua ché dé tuéi dén ham lwong N-NH," trong dat & TNTP

Dién bién ham luong N-NH," trong dit ¢ cac ché do tudi duoc trinh bay

trong bang 2.7 va do thi hinh 2.9.
Tur bang 2.7 va d6 thi hinh 2.9 cho thay:

Khi dat kho ngap nudce, ham lugng N-NH,* ting manh trong tuan dau ngép
nuée (tic sau 8 ngay ngdp nudc): theo ché do tudi NTX, N-NH," ting tir 5,73
mg/100g 1én 21,39 mg/100g dat va N-NH," ting tir 5,72 mg/100g lén 21,41
mg/100g dat & ché d6 tuéi NLP. Sau 4 tuan ngdp nuée, luong N-NH," giam dan &
ca hai ché do tuodi: ché do twdi NTX 1a 18,50 mg/100g dat va NLP 1a 17,87
mg/100g dat. Hién twong nay c6 thé giai thich nhu sau:
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Bang 2.7. Dién bién ham lwong N-NH," dat ciia cic ché do twéi & TNTP

PVT: mg/100g ddt

S6 ngay NTX NLP So sanh véi NTX (%)
ngap ; N ; N (+) Tang
nuéc Ché do nwoc | N-NH, | Ché dp nwoc | N-NH, (-) Gidm

1 5,73 572 -0,17
8 21,39 21,41 +0,09
Ngap 5 cm
15 21,14 21,18 +0,19
22 19,96 19,98 +0,10
29 Ngap 5cm | 18,50 Ruat nuoe 17,87 -3,41
36 17,04 Se mat 12,65 -25,76
50 16,85 Nt dat 5,99 -64,45
57 16,75 9,40 -43,88
Ngap 5 cm
64 16,45 15,80 -3,95
Cv (%) 3,5 4,1
LSDg 05 1,03 1,03
——NTX = Ché 4¢ nuée NTX
--m-- NLP m= Ché 46 nuéc NLP H (cm)
25 25
g 20 4 - 20
2 15 A 15
- / \'-\\ g
mnnnrnn
0 v T T v T v T T (4}
1 8 15 22 29 36 50 57 64

Thoi gian ngip nudc (ngay)

Hinh 2.9. Dién bién ham lwong N-NH," dit va mwc nwéc cia TNTP
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- Khi dét kho cho ngdp nude 5 cm, mdi trudng dat chuyén tir trang thai hao
khi sang yém khi. Trong tuidn dau ngap nudc mdi truong dat chua ki khi hoan toan,
duéi tac dung cia ciac VSV chit hitu co trong dat bi phan huy va giai phong N-
NH," nén luong N-NH," ting nhanh [18]. Dudi diéu kién ngip nudc dai ngdy, méi
truong dat chuyén sang trang thai yém khi, sy amonium hoa tao NH,* dugc kiém
soat boi VSV di dudng sir dung chit hitu co 1am ngudn ning luong, tuy nhién su
phan huy céc thanh phan hitu co d& phan huy thudng ngin (Zagal Erick, 1994) [37].

Chinh vi vay, lugng N-NH," ting nhanh va dat gia tri 1on nhit & tuan thu

nhét.
Protein — R-NH, + Ning lugng + San pham khéc (2.1)
R-NH, + HOH — NHj; + R-OH + Nang luong (2.2)
2NH; + H,CO3 — (NH,),CO3 = 2NH," + 2CO3’ (2.3)

- Trong tuan dau sau khi dat kho ngdp nudc, Eh giam manh tir +83 mV
xudng t6i -227 mV & ché @6 twdi NTX va giam tir +86 mV xudng -226 mV & ché
d6 tudi NLP. O diéu kién nay, N-NOj™ bi khir manh qua phuong trinh sau:

NO; + 2H" + 2e = NO, + H,0 (2.4)

Phéan tng ndy say ra khi Eh cta dat & mac 420 mV va pH = 7. Nhu vay, khi
dat nghién ctru ngap nudc du diéu kién dé NO; bi khir manh. Khi Eh cang giam thi
NO, tiép tuc bi khur thanh NO, N,O va san phém cudi cung la N, thoat vao moi
truong khong khi, ddy 1a kha nang thir nhat.

Theo Alexander M. (1961) [22], tir san pham NOj; trong qua trinh khir, bang

con duong sinh hoa hoc ciing co thé tao thanh NH,OH, sau d6 thanh NH; va thanh

NH," nhu sau:
NH; + H,0 <=> NH," + OH" (2.5)

Theo Muller G. (1965) [Error! Reference source not found.], néu qua trinh

khir NO3™ dén bac NHj thi phan tmg héa ning luong xay ra nhu sau:
2HNO, + ~CgH120 — 2NH; + H,0 + 3CO, + 180,3Kcal (2. 6)

Theo tac gia nay thi qué trinh khir NO3™ ¢ giai doan tao thanh NHj va két
hop véi nuée tao thanh NH,".
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Theo Ponnamperuma F.N. (1985) [31] mot yéu t6 khac 1am ting N-NH," khi
ngap nudc 1a sy linh dong manh ciia NH," trong dung dich dat va sau do it nhiéu dé
b1 rira troi.

- Ngoai ra, pH dat nghién ciru & mirc axit yéu dén trung tinh s& han ché qua
trinh chuyén hoa NH," thanh khi NH; bdc thoat vao khi quyén [28], [25] O ngudng
pH nady ciing 12 méi trudng thudn loi cho su phat trién cua vi khuan Azotobacter
vinelandi (mét loai vi khuan hiéu khi c¢6 dinh Ni to sdng tu do trong dat). Vi vay da

g6p phan ting nhanh luong N-NH," giai doan nay theo phuong trinh sau:
N, + 6e + 12ATP + 12 H,0 — 2NH," + 12ADP + 12P + 4H" (2.7)

Nhitng tuan ngip nude tiép theo, khi s ngay ngap nude cang ting thi luong
N-NH," cang giam. Phuong trinh quan hé ctia cong thirc tuéi NTX 1a y = -0,0944x
+ 21,825 véi hang s twong quan R? = 0,8687 cho thdy mdi quan hé giira N-NH,"

va thoi gian ngap nudc kha cao. Nguyén nhan ciia sy suy giam N-NH," 1a do:

- Ngap nude dai ngay, Eh dat giam lam két tua Fe** & dang hydroxit phu trén
bé mat khoang sét gay tro ngai cho viéc giai phong NH,* (Schneiders M. & H. W.
Scherer, 1998) [33], (Zhang Y. & H. Scherer, 2002) [38].

- Khi ngap nudc 1au ngay méi truong dat bi yém khi kéo dai s& xay ra phan
g 6xy hoa ky khi amoni trong d6 NH," bi 6xy héa boi nitrit NO,” khong can cung
cép thém chét hitu co dé tao thanh khi N, nhu sau:

NH;" + 1,32 NO, + 0,066 HCO3 + 0,13 H" —1,02 N, + 0,26 NO3™ +
0,066 CH,05Ng 15 + 2,03 H,0 (2. 8)

Su khéc biét vé ché do tudi giita hai cong thirc thi nghiém chi xdy ra tir ngay
29 dén ngay thir 50 (tir tudn 4 dén tuan 6), khi ché d6 tuéi NLP duoc rat nudc phoi
dat. O giai doan nay luong N-NH," ciia ché d6 tuéi NLP giam hon so v6i ché do
tudi NTX. Nguyén nhan ctia hién twong nay co thé giai thich nhu sau:

- Khi rat nuéce phoi dat, lam ting Eh tao diéu kién dé qua trinh nitrate hoa
xay ra. Qua do, N-NH," lai chuyén thanh N-NOg’, do d6 lugng N-N H," giam.

- Mt khac, khi thiéu nuée thi sy linh dong ctia N-NH,* bi han ché.
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Day 1a hai 1y do dan dén su suy giam cua N-NH," ¢ giai doan rat nuéc phoi

dét ctia ché do tudi NLP.

25

ey
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g y = -0.0944x + 21.825
+, 10 R = 0.8687
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&
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Thai gian ngdp nwéce (ngay)
Hinh 2.10. Dién bién ham hrong N-NH," dit theo thoi gian ngip nwéc cia

cong thuce twei NTX & TNTP

Tuéi NLP 1am giam N-NH," ¢ thoi ki rat nuée phoi rudng (tuan 5 va 6). Tuy
nhién, khi két thac thi nghiém tirc 1 2 tuan sau khi ngap nuéc tré lai & ché do tudi
NLP thi luong N-NH," (dat 15,8 mg/100g dat) twong duong so vdi lugng N-NH,*
tai cong thirc tuéi NTX (16,45 mg/100g dt).

Kiém dinh thong ké N-NH," ddt theo cdc cong thirc thi nghiém

Dién bién N-NH," chju anh huéng cta hai yéu té: ché do tuéi (NTX, NLP)
va thoi gian ngap nudc.

Két qua kiém dinh thdng ké theo Anova cta cac ché do tuéi (Phu luc 3.3),
cho thiy:

- Theo thoi gian ngap nudce: lugng N-NH," giita cac tuan ngap nudc cua hai
cong thire tudi (NTX va NLP) khac biét c6 ¥ nghia théng ké véi do tin cdy p =
0,001.
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- Theo ché do tuéi:

+ Luong N-NH," giita ché d6 tuéi NTX va NLP theo tung tuan: & tuan 1, 2,
3, 4 va 8 khéc biét khong co ¥ nghia théng ké voi p > 0,05. Tuan 5, 6 va 7 & hai
cong thirc tudi cé sy khac biét c6 ¥ nghia théng ké p = 0,05 - 0,001 (Phu luc 3.3).

+ D6i voi ché do tudi NTX, luong N-NH," ctia nhiing tuan ngap nudc (tuén
1, 2 va 3) khac biét c6 ¥ nghia théng ké p = 0,001 véi cac tuan 4, 5 va 6; khac biét
théng ké véi tuan 7 va 8 (p = 0,001). Luong N-NH," cta tudn 4, 5 va 6 khac biét
khong c6 ¥ nghia thong ké vai cac tuan 7 va 8, p > 0,05.

- Pbi voi ché do tudi NLP, luong N-NH," ctia nhitng tuan ngap nudc (tuén 1,
2 va 3) khac biét c6 ¥ nghia thdng ké p = 0,001 v6i nhitng tuan rat nudc phoi dat
(tuén 4, 5 va 6); khac biét c6 y nghia vai cac tuan cho ngap nudc tro lai (tuén 7vag),p
= 0,001. Luong N-NH," cta tudn 4, 5 va 6 khac biét co ¥ nghia thong ké p = 0,001
v6i cdc tuan 7 va 8.

Tom lai, thoi gian ngdp nudc va ché do nude co anh huéng dén lwong N-
NH," trong dat. Thoi gian ngap nudc cang dai thi N-NH," cang giam véi hang s6
tuong quan R2? = 0,87. Khi thay d6i ché d6 nudc (rat nudc phoi dat ¢ ché do tudi
NLP) 1am N-NH," giam (tir 3,41 + 64,45%) so v&i ché do tudi NTX 1a do: khi rat
nudc phoi dat (cong thirc tudi NLP) tao diéu kién cho qua trinh nitrate hoa (NH,"
chuyén thanh NO3") va han ché sy truong nd ciia khoang sét, N-NH," bi hap phu ¢
tang giita cia khoang sét kho linh dong nén N-NH," giam. Khi ngap nudc trd lai thi

N-NH," dé linh dong, qua trinh ammoni hoéa xay ra nén lugng N-NH," ting.
b) Anh hurong cia ché dg teéi dén ham lwong N-NH,* trong dat & TNDR

Két qua phan tich luong N-NH," trong dat qua cac thoi diém lay miu theo
thot ky sinh truong cia cdy lda trong tirng mua vu dugc trinh bay trong bang 2.8 va

dd thi hinh 2.11.

Dién bién N-NH," ciia hai ché do tu6i dugc trinh bay trong bang 2.8 va hinh
2.11 cho thay:
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Bang 2.8. Dién bién hrong N-NH," trong dat ciia cic ché do tudi

ngoai dong rudng theo mua vu

PVT: mg/100g ddt

NTX NLP So sanh véi
Giai doan sinh . . NTX (%)
Che do .| Chedd .
treong ) N-NH4 ) N-NH, (+) Tang
nwoc nwoc )
(-) Giam
Vu xudn
. .. 8,16 8,18 +0,25
Cay - Hoi xanh
9,73 Ngap 5 cm 9,94 +2,16
11,51 11,06 -3,91
bé nhanh
5,12 Rut nudce 4,35 -15,04
Ngap 5 cm
3,79 2,11 -44,33
Dung cai - Lam dong
5,62 3,76 -33,10
. Ngap 5 cm
Tro bong 4,19 4,40 +5,01
Ngam sita - Chac xanh 3,22 3,29 +2,17
Cv 11,1 9,10
LSDg05 0,76 0,94
Vu mua
. 4,29 4,31 +0,47
Cay hoi xanh
6,04 Ngap 5 cm 6,13 +1,49
8,28 8,35 +0,85
bé nhanh
2,98 Rt nude 3,04 +2,01
Ngap5cm | 2,07 1,33 -35,75
Dtrng cai lam dong
3,65 3,59 -1,64
Trd bong 328 |Ngap5cm | 3,61 +10,06
Ngam sira - chic
2,83 2,76 -2,47
xanh
Cv 7,0 3,7
LSDo 05 0,51 0,27
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Hinh 2.11. Dién bién N-NH," dat ciia cac ché do twéi

ngoai dong rugng theo mua vu

Dién bién N-NH," cta hai ché d6 tuéi c6 xu huéng tuong ty nhau, tang dan
tir giai doan sinh truong (GDST) cdy - hdi xanh va cao nhit ¢ dau dé nhanh, sau do
giam dan dén GDST dau dung cai lam dong rdi lai ting 1én & cudi dung cai lam
dong va giam dan dén ngam sita - chic xanh.

Luong N-NH," ting 1én trong 4 ngdy sau cdy va dat dinh cao tai thoi diém
dau giai doan dé nhanh sau d6 lai giam manh vao thoi ky cudi dé nhanh. Nguyén
nhan 1a do: sau khi bon phan dam urea (bon 16t trudc khi cdy va bon thiic dé nhanh)
thi lwong phan bon nay can c6 thoi gian chuyén tir dam (NH,),CO sang dang N-
NH," (Cowen Dale, 2005)[24] l1am ting ham lugng dam trong dit 1én nhanh chong

tai thoi diém dau dé nhanh (18 ngay sau cdy) theo phan Gmg sau:
CO(NH2)2 + 2H20 — (NH4)2CO3 (2 9)

(NH,),CO; + H,0 — NH,HCO; + NH,OH (2. 10)
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Nhung sau d6 luong N-NH," trong dit giam xubng 1a do:
- Cay trong sir dung.
- Chuyén hoa sang dang N-NOj..

- Béc hoi vao trong khi quyén duéi dang NHj thong qua viée ting pH cua
nuéc. Nguyén nhan 13 do & trong rudng laa c6 sy phat trién cua phiéu sinh thyc vat
sau cac thoi ki bon dam trong d6 phai ké dén rong, tao. Sau khi bén phan dam lam
thuc day qua trinh quang hop cua rong tao trong nudc, trong giai doan dau tan lua
che phu mit rudng it din dén hoat dong quang hop cua rong tao cao, ma qua trinh

nay tiéu thu H* din dén 1am ting pH nudc.

Mtrc do ting gidm ham lugng N-NH," gifta hai cong thirc tudi qua cdc GDST

khong giéng nhau do bi tac dong boi ché d6 nude. Cy thé:

- GDST dung céi 1am dong, lwgng N-NH," gidm nhe va c6 khuynh huéng
tang 1én & ca hai cong thirc tudi vi ¢ giai doan cudi dé nhanh - dau ding cai lam
dong c6 bon dam urea dé thic dong lam cho ham luong N-NH," sau khi chuyén héa
dugc cdy trong hap thu nhanh chong din dén ham luong N-NH," khong ting nhanh
trong dat nhu giai doan 18 ngdy sau cy (giai doan dau dé nhanh). Boi vi dbi voi
ciy lua, trong ca qua trinh sinh trudong va phat trién thi hiéu suat st dung dam cao
nhat vao thoi ky 1am dong. O rudng tudi NLP, lwong N-NH," giam manh hon ruéng
tudi NTX nguyén nhan 1a do anh hudng cua ché do nude. Boi vi rudng tudi NTX
nudc duge duy tri & mirc cao (cao 5 cm so voi mat rudng) nén thuan loi cho qua
trinh amonium héa dién ra con d6i véi rudng tudi NLP muc nudc bi ha thép do tién
hanh rat nudc phoi rudng nén oxy co thé tiép xuc voi moi trudng dat tao diéu kién
cho VSV hao khi hoat dong lam bién doi dang dam N-NH," thanh N-NO5".

- Giai doan cubi dung cai lam dong tré di luong N-NH," bién dong khac
nhau & hai ruéng tuéi: lugng N-NH," & ruong tuéi NTX c6 xu huéng giam xudng
cho dén cudi vu, trong khi lwong N-NH," & rudng tuéi NLP ting nhe dén thoi
diém trd bong roi giam dan dén cudi vu. Su khac biét nay co thé do anh huong

cua ché do nudc.
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+ Rudng tudi NLP, khi cho ngdp nudce tré lai & mic 5 cm da tao diéu kién
thuan loi cho VSV hoat dong t6t hon ¢ rudng tudi NTX. Ngoai ra, dudi diéu kién
thoang khi r& cay c6 thé tiét ra nhiing enzyme nhu protease va cic axit hitu co 1am

thuc day hoat dong cua quan thé VSV dit hon diéu kién ngip nudc lién tuc.

+ Rudng tudi NTX, ¢ diéu kién ngap nudc lién tuc, thiéu oxy din dén gidi
han khoang hoa N béi vi chi c6 nhitng VSV dat sdng sot trong diéu kién ky khi
hoat ddng (Jonathan Deenik, 2006) [27]. Theo Vién thoé nhudng néng hoa (1998)
[20], dat Viét Nam thudng c6 sit va nhom di dong cao, do no kiém thap, nhiéu
chét hitu co hoa tan va do thoang khi kém nén qua trinh nitrate hoa rat yéu, dic
biét dbi voi dat tréng laa nude. Mit khac do do am trong dat cao, nén N-NH,"
tich lily nhiéu, it rira tr6i hon N-NOy'.

Két quda kiém dinh thong ké lwong N-NH,"* trong dat & hai ché do twéi

Dién bién lugng N-NH," chiu anh hudng cia hai yéu t6: ché do tudi (NTX,
NLP) va giai doan sinh truéng cua cay laa.

Két qua kiém dinh théng ké theo Anova (Phu luc 3.4) cho thay:

- Theo tirng GDST: luong N-NH," cuia cac giai doan sinh truéng khac biét co
¥ nghia théng ké véi p = 0,001.

- Theo ché d tuéi: luong N-NH," gitra ché d6 tudi NTX va NLP c¢6 su khac
biét c6 ¥ nghia théng ké voi p = 0,01 & GDST dau ding céi - 1am dong va p = 0,04
& GDST cubi dtng cai - lam dong cung thdi diém thu mau cua hai ché do tudi (Phu

luc 3.4).

Tém lai, lugng N-NH," thay dbi lién tuc trong tiing GDST cua cay lua ¢ ca
hai ché d¢ tuéi. Ché d6 tudi NLP lam giam 15,04% + 44,33% dbi véi vu xuan va
giam 1,64% + 35,75% d6i voi vu mua so véi rudng tudi NTX.

¢) Dién bién lwong N-NH," dat tai cic ché do twéi ngoai dong rudng theo

mua vu SO Voi TNTP

Tir d6 thi hinh 2.11 cho thay:
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Dién bién N-NH," trong dit theo GDST cua cy la trong hai vu 1a twong d6i
gidng nhau va gidng vi TNTP, tuy nhién mirc ting lugng N-NH," trong ¢t TNDR
it hon nhung mirc d6 giam nhanh hon so vé&i diéu kién phong thi nghiém. Riéng dbi
v6i cong thirc tudi NLP tién hanh rat nudc phoi ruéng da 1am giam luong N-NH,*
trong dat so voi cong thirc tudi NTX. O TNTP, tinh dén cudi thi nghiém luwong N-
NH," ctia ché do tudi NTX cao hon so véi NLP la tir 3,41 + 64,45%. O TNDR, tinh
dén cudi vu lua lwong N-NH," ctia ché do tudi NLP thip hon ché d6 tuéi NTX (cu
thé: vu xuan tir 3,91% + 39.27% va vu mua tir 1,64% +35,75%). Nguyén nhan chi

yeu la do: ché do nudc va cay lua.

- TNTP dat duoc phoi kho trudc khi lam thi nghiém, con dat & TNDR da
dugc ngap nude trong qua trinh 1am dat trudc khi cdy, méi truong dat & trang thai

yém khi khong thuén loi cho qua trinh amonium héa dan dén N-NH," ting cham.

- Ché d6 tudi NLP cb giai doan rat nudc phoi rudng tao diéu kién thuan loi
cho qua trinh nitrate hoa dién ra va han ché sy truong né cua khoang sét dan dén

lam giam N-NH," manh hon so véi ché d6 tuéi NTX.

- TNBR c¢6 trong cdy lua ma trong qua trinh sinh trudng phat trién cay laa

hép thu N-NH," chinh vi vdy luong N-NH," giam nhanh hon TNTP.

- Khac v6i TNTP, ¢ ché d6 nudc NTX lugng N-NH," giam dan dén cubi thi
nghiém, & TNDR xuét hién thém dinh thtt hai vao giai doan cudi ding cai - lam
dong (47 - 55 ngdy sau cay). Nguyén nhan 1a do TNDR c6 bén phén urea thuc dong
da 1am ting N-NH," Ién.

Luong N-NH," & giai doan dau vu & hai ché do tuéi trong vu xuan (8,16 -

8,18 mg/100g dat) cao hon vu mua (4,29 - 4,31 mg/100g dat). Nguyén nhan 1a do:

- O dia phuong nghién ciru, trude khi bude vao vu laa xuin cé trong ciy vu
dong nhu ngd, lac, ddu tuong (day 1a nhitng ciy c6 kha ning cb dinh dam cho dat)
va sau khi thu hoach than, 14 cidy dugc vui Xuéng dat, phan huy cung cép dinh

dudng cho dét trong d6 c6 nguyén té dinh dudng Nito.

- Vao vu xuan lugng phan (phan hitu co va phan dam) bon cho lua nhiéu

hon so v4i vu mua.
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Tdc dd phan giai N trong dat & vu mua cao hon vu xuan. Vi du: vu xuan
giai doan tir cdy hdi xanh dén dau dé nhanh (14 ngay) luong N-NH," cua hai
cong thtc tudi ting tir 2,88 mg/100g dat dén 3,35 mg/100g dat. Vy mua giai
doan tir cAy hoi xanh dén dau dé nhanh (14 ngay) lwong N-NH,* cua hai cong
thirc tudi ting tir 3,99 mg/100g dén 4,04 mg/100g dat. Nguyén nhan 1a do vu
mua c6 nhi¢t do cao hon vu xuan, ma trong mac nhiét do tu 15° C dén 45° C,
nhiét do cang cao, thoi gian ngap nude cang nhiéu thi lvgng N-NH," duoc hinh

thanh nhiéu hon [31].

Giai doan cubi dé nhanh - diu dung cai lam dong tién hanh rat nude phoi
rudng d 1am luong N-NH," & rudng tudi NLP giam xudng nhiéu so voi rudng tudi
NTX (cu thé trong giai doan cudi dé nhanh - dau dung cai lam dong: vu xuan tudi
NLP lam gidm tur 15,04% dén 44,33% - tuong g vo1 29,29% so voi tudit NTX; vu
mua tuéi NLP lam giam tir 2,01% xudng 35,75% - twong tng voi 37,76% so véi

tudi NTX). Pidu nay khong c6 hai cho cdy lia ma tham chi lai tét cho cdy lua vi:
- Han ché d¢ nhanh vé hiéu.

- Kich thich bd ré laa phat trién v€ s6 luong va an sau hon vi vay giup cho

cay lta ctng cap hon chuin bi sang giai doan tiép theo.

- Tao diéu kién cho 6xy xam nhép vao trong dat lam giam doc Fe va Mn cho
ciy lta ( Nguyén Thi Bich Nguyét, 2014) [14]; lam giam doc t6 cta luu huynh (HS
va H,S) gay hai cho lua gitp cho cdy lua sinh trudng va phat trién tét (Pinh Thi Lan
Phuong va Tran Viét On, 2015) [17].

- Ngoai ra, phoi dat & giai doan cudi dé nhanh két hgp v6i bon phan thic
dong trude khi cho ngp nudce trd lai c6 thé lam ting hiéu luc cta phan dam 1én gap
d6i so v6i rudng ngap nudc (Nguyén Nhu Ha, 2016) [9]. Piéu nay giai thich tai sao
lugng N-NH," & rudng tudi NLP tang rat nhanh sau khi cho ngap nudc tré lai. Dam

bao cung cip ngudn dinh dudng Ni to d& tiéu doi dao cho cy lua phat trién.

Hinh 2.11 cho thay dién bién lugng N-NH,* & hai ché do tudi TNBR trong
hai vy twong tg TNTP. Tuy nhién, TNDR muc do tang luong N-NH," chim hon
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nhung mutc d6 giam thi nhanh hon TNTP. Nguyén nhén 14 do, anh hudéng ciia ché

do nudc, cay lua va phan bon.

- TNDBR, trude khi cay dat da ngdp nude nén qua trinh khoang héa N dién ra

cham hon & giai doan sau cdy dan dén luong N-NH," ting chim.

- O TNDR, mic du trudc khi cay c6 bon 16t va sau khi cdy bon thic dé
nhanh di bd sung luong 16n N-NH," vao trong dat. Nhung di voi cdy laa nhu cau
dam cao vao giai doan dau nén cay laa huat thu nhiéu dam dan dén lwong N-NH,"

giam manh.

- TNDR, su mat dam dién ra manh hon bdi tic dong cua cac yéu td modi

truong nhu tdc do g16, nhi¢t dg, su phat trién cua phiéu sinh thyc vat, .....

Mic di, TNBR c6 cdy lta nhung bién dong N-NH," & hai ché do tudi trong

giai doan cubi vu khong c6 su khac biét rd rét so véi TNTP. Nguyén nhén 14 do:
- C6 ché do bon phan cung cap dinh dudng dang N-NH," cho cay lua.

- TNDR mbi truong dat khong ky khi hoan toan do qua trinh ho héap cua ré
1a nén van cé O, ton tai trong dat vi vay phan ting 6xy hoa ky khi améni lam giam

luong N-NH," 1a it x4y ra.

- Ngoai ra, cang vé cudi cta qua trinh sinh truéng, phat trién nhu cau dam
cta cdy lta khong cao ma thay vao dé 1a can nhiéu kali.

- Trong rudng la c6 mot sd loai tao lam sinh sdng ty nhién cé kha ning cb
dinh dam va mot s6 VSV séng & ving ré laa lam ting kha ning cb dinh dam ty do
ctia ré laa vi vay han ché giam lugng Ni to trong dat & thoi diém cudi vu.

Tom lai, & TNDR rudng tudi NLP cé giai doan rut nudc phoi ruong da lam
giam manh luong N-NH," & trong dat so véi rudng tudi NTX (tr 1,64% dén
44,33%) tuy vao mua vy, tuy nhién sy sut giam N-NH," trong dat nay khong lam
anh huéng dén kha ning dap tng dinh dudng cho cy lta. Tdc do phan giai N trong

dat & vu mua cao hon so véi vu xuan.
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2.2.2.2. Anh hwong cua ché do twéi dén ham lwong N-NO3 trong ddt

a) Anh huong cua ché dg twdi dén heong N-NOs™ trong dat & mé hinh TNTP

Dién bién ham lugng N-NOj3™ trong dit & cac ché d6 nude khac nhau duge

tong hop trong bang 2.9 dudi day.

Bang 2.9. Dién bién lwong N-NO;™ dit ciia cic ché d6 twdi 6 TNTP

PVT: mg/100g ddt

S0 ngay NTX NLP So sanh véi NTX (%)
ngap Ché dj Ché dj (+) Tang
. o N-NOj o N-NOj ) Gia
nwoc nwéc nwéc (-) Gidam
1 1,68 1,67 -0,60
8 1,99 1,98 -0,50
Ngap 5 cm
15 1,92 1,89 -1,56
22 1,81 1,84 +1,66
29 Ngap 5 cm 1,71 Rut nudce 1,75 +2,34
36 1,49 Se mit 2,70 +81,21
50 1,28 Nt dat 3,78 +195,31
57 1,19 2,55 +114,29
Ngap 5 cm
64 1,13 1,68 +48,67
Cv (%) 8,7 6,1
LSDg 05 0,24 0,23

Tir bang 2.9 va d6 thi hinh 2.12 c6 thé rat ra nhan xét sau:

Trong tuan dau tién ngdp nudc, moi truong dat chua ki khi hoan toan nén

mot s6 loai VSV hiéu khi van ton tai s& tham gia vao qué trinh phan giai chit hiru

co chira Ni to trong dat tao thanh N-NO3™ 1am ting lugng N-NOj; trong dat.

Ché d6 tudi NTX: tir tudn tht hai tré di dén khi két thuc thi nghiém, luong

N-NO;" theo thoi gian ngap nudc giam nhe, luong giam chua dén muc 1mg/100g

dat. Muc giam nhu vay la rat thap. Néu so voi két qua nghién ciu cua
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Ponnamperuma F.N. (1985) thi su suy giam N-NOj & déy 1a rat thap va c6 thé coi
la khong dang ké. bé gidi thich hién tugng nay co thé dua trén hai co sé khoa hoc

Sau:

- Luong N-NOj trong dit nghién ctru thdp. Chinh vi thé sau khi dat kho ngap
nuée lugng N-NOj ™ suy giam khong dang ké.

- Tu6i ngap lam cho ché d6 nudc duoc duy tri thudng xuyén & muc cao hon
5 cm so voi mat dat, Eh dat giam (tir -227 mV xuéng -259 mV), mdi trudng dat &
trang thai khur tao diéu kién thuén loi cho qua trinh khir NO3™ thanh NO,’, NO, N,O
va cudi cung thanh N, bay 18n, lam suy giam luwong N-NOj™ (tir 1,69 mg/100g dat
xudng 1,13 mg/100g dat). Phuong trinh y = 15,267x* - 15,463x - 256,85 v6i hé sb
tuong quan R2 = 0,9478 cho thdy mdi quan hé giita Eh va luong N-NOj™ 1a rat chit.
Diéu nay chimg t6 Eh va N-NOj c¢6 quan hé ti 18 thuan. Cuy thé: tudn tht 2 ngap
nuéc Eh do dugce 14 -229 mV voi két qua do duge ciia N-NO3” = 1,92 mg/100g dat,
tuan tht 3 ngap nudc Eh = -235 mV cing véi d6 két qua do duoc cia N-NO5™ =
1,81 mg/100g dat, dén tuan thir 8 ngap nudc thé 6xy khéa khir giam con Eh = -259
mV thi N-NO; ciing giam xudng con 1,13 mg/100g dat.

—e—NTX-NO3- = Ché dd nudc NTX H (Cm)
- = - NLP-NO3- = Ché 44 nuée NLP
4,0 20
3,5
= 3.0 15
-
g 25
=D
E 20 10
S 1,5
<
< 1,0 5
0,5
0,0 0

1 8 15 22 29 36 50 57 64
Thoi gian ngap nwéc (ngay)

Hinh 2.12. Dién bién ciia N-NO; dat va muc nuwée ciia TNTP
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N-NO;" (mg/100g dat)

_225 1 L] 1 L]
1.2 1.4 1.6

-230 A

-235 1

-240 -

Eh (mV)

245 -

-250

y = 15.267x2 - 15.463x - 256.85
-235 1 R2=0.9478

-260 ~

-265

Hinh 2.13. Quan hé giira Eh va N-NO; trong dit ciia ché dd twéi NTX

N-NO,- (mg/100g dt)

y =90.878x? - 296.77x + 26.497

_200 A R2 = 09494

RS

-300

Hinh 2.14. Quan hé giita Eh va N-NOj trong dit ciia ché dd twéi NLP
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Dbi voi ché d6 tudi NLP: dién bién lwong N-NOj tir tuan thir 2 dén tuan tha 4
giam dan, tr tuan tht 5 tang 1én va dat gia tri cao nhét & tuan thi 6 ngap nudc (3,78

mg/100g dat) sau d6 giam dan dén tuan thir 8. Hién tuong nay duoc 1y giai nhu sau:

- TUr tuan tht 4, tién hanh rat nuée dé 16 mit dat, 6xy khong khi qua cac mao
quéan va khe ntt xdm nhap vao trong dét, Eh ting manh (tir -242 mV lén +198 mV),
moi trudng dat chuyén tir trang thai khir sang 6xy hoa tao diéu kién thuén loi cho qua
trinh nitrate hoa xay ra nén luong N-NOs trong dat ting (tir 1,75 mg/100g dét 1én 3,78
mg/100g dat).

- T tudn thit 7 dén tuén tht 8, cho ngap nudc 5 cm trd lai, moi truong dat
chuyén tir trang thai hao khi sang yém khi, Eh dat lai giam (tir +198 mV xuéng -145
mV), quéa trinh khtr xdy ra, luong N-NOj™ trong dat giam (tir 3,78 mg/100g dat
xudng 1,68 mg/100g dat).

- Phuong trinh quan hé: y = 90,878x” - 296,77x + 26,497 va hing sb tuong
quan R? = 0,9494 (xem hinh 2.14) cho thdy su twong quan kha chit ché gitta N-
NO; va Eh. Két qua nay hoan toan phu hop véi 1y thuyét 1a N-NO3™ ty 18 thudn véi
Eh (Patrick W. H and Mahapatra I. C, 1968)[29].

Kiém dinh thong ké lwong N-NOg ddt ¢ hai ché dd tudi

Két qua kiém dinh théng ké theo Anova (Phu luc 3.6) cho thay:

- Theo thoi gian ngap nude: lwong N-NO;  giita cac tudn ngdp nude cia hai
ché do tudi (NTX va NLP) khéac biét ¢ ¥ nghia thong ké voi do tin cdy p = 0,001.

- Theo ché dd tuéi:

+ Luong N-NOj™ trong dat cia ché d6 tudi NTX va NLP theo tuin c6 su
khac biét co ¥ nghia thng ké véi p = 0,05 - 0,001 & tudn 5, 6, 7 va 8. Su khéc biét
nay 1a do thay doi ché do nudc & hai ché do tuéi.

+ Ché d6 tudi NLP, lugng N-NOj™ cua nhirng tuan ngap nudc (tuﬁn 1,2 va
3) khac biét c6 ¥ nghia thong ké voi nhirng tuan rat nude phoi dat (tudn 5 va 6), p
= 0,001; khac biét c6 y nghia voi céac tuan cho ngap nudc trd lai (tuﬁn 7vag8),p=
0,001. Lwong N-NOj cia tuan 4, 5 va 6 khac biét co y nghia théng ké p = 0,001

vOi cac tuan 7 va 8.
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Tém lai, ché d6 tudi c6 anh hudng dén luong N-NOj™ trong dit. Ché d6 tudi
NTX lam giam luong N-NOj trong dat theo thoi gian ngap nudc. Ché d6 tudi NLP
c6 giai doan rat nudc phoi dit di lam ting lwong N-NOj trong dat (tir 2,34 +
195,31%) so voi tudi NTX.

b) Anh hirong cia ché dg tedi dén ham lirong N-NO3’ trong dat & TNDR

Dién bién lugng N-NOj3™ theo mua vu dugc trinh bay ¢ bang 2.10 va dd thi
hinh 2.15 duoi day.

Tur két qua thi nghiém duoc trinh bay ¢ bang 2.10 va d6 thi hinh 2.15 ¢6 thé

rut ra nhan xét nhu sau:

O rudng tudi NTX, dién bién N-NO5™ giam dan tir GDST cay - hoi xanh dén
ngam stra - chic xanh, dat gia tri cao nhét 1a 3,14 mg/100g dat d6i véi vu xun va
1,32 mg/100g dat d6i voi vu mua ¢ giai doan dau cdy - hoi xanh va thap nhat 1a
1,58 mg/100g dat & GPST ngam sita - chic xanh d6i v&i vu xuan va 0,26 mg/100g
dat & GDST dung cai - 1am dong ddi véi vu mua. Di voi rudng tudi NLP thi lugng
N-NO; giam dan tir GDST cay - hoi xanh dén cudi dé nhanh rdi ting 1én va dat
dinh cao nhét (3,44 mg/100g dat d6i véi vu xuan va 1,41 mg/100g dat ddi véi vu
mua) & giai doan ddu dung cai - 1am dong sau d6 giam dan dén GPST ngam sita -

chic xanh. Nguyén nhén 1a do thay d6i ché d6 nudc.

- Rudng tudi NTX, muc nudc trong ruong luén dugce duy tri & mirc cao
(khoang 3 - 5 cm), Eh dit giam, méi trudng dat & trang thai khir khong thudn loi
cho qua trinh nitrate hoa, déng thoi N-NO3 ™ duoc keo dat hap phu yéu dé bi rira troi
nén N-NOj ton tai nhiéu trong méi truong nudc dan dén ham lwong N-NO; trong
dat giam dan.

- Rudng tudi NLP, tién hanh rit nudc phoi ruéng va bon thiic dong & giai doan
cubi dé nhanh - dau dung cai 1am dong tao diéu kién cho 6xy xam nhdp vao dét va
nhd sy hoat dong ctia VSV hiéu khi thuan loi cho qua trinh nitrate hoa dién ra, nén
s€ chuyén d6i mot sb dang dam N-NH," lam ting N-NOj trong dat. N-NO;3™ duoc
ciy laa hap thu va sau 41 ngay (giai doan cudi ding cai - 1am dong) tién hanh cho

ngap nudc trd lai 13 nguyén nhan lam giam N-NO3 ¢ nhimng ngay tiép theo. Chinh
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vi vay, 6xy 1a yéu t§ chinh anh hudng dén tién trinh nitrate héa (Elke Stehfest,

2005) [26].

Bang 2.10. Dién bién lwgng N-NO; dat tai cac ché d9 tuéi

ngoai dong rudng theo mua vu

PVT: mg/100g ddt

NTX NLP So sanh véi
Giai doan sinh . . NTX (%)
. Che d¢ | Chedd . y
treong i N-NO; ] N-NO3; | (+) Tang
nwoc nwoc :
(-) Giam
Vu xudn
C . 3,14 3,09 -1,59
Cay hoi xanh
2,93 | Ngap5cm 2,85 -2,73
2,81 2,76 -1,78
D¢ nhanh
2,65 Rt nudc 2,58 -2,64
Ngap 5 cm
2,47 3,44 +39,27
Ding cai [am dong
2,23 2,31 +3,59
< Ngap 5 cm
Tro bong 1,92 2,14 +11,46
Ngam sita - chac xanh 1,58 1,67 +5,70
Cv 10,0 11,1
LSDg 5 0,43 0,51
Vu mua
. .. 1,32 1,29 -2,27
Cay - hoi xanh
0,95 Ngéap 5 cm 0,89 -6,32
0,82 0,78 -4,88
bé nhanh
0,67 Rt nude 0,65 -2,99
Ngap 5 cm
0,50 1,41 +182,00
Dung céai - lam dong
0,26 0,44 +69,23
. Ngap 5 cm
Tro bong 0,28 0,39 +39,29
Ngam sira - chac xanh 0,27 0,32 +18,52
Cv 8,5 8,1
LSDg 5 0,95 0,11
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N-NO; (mg/100g déit)

4.0 1 - 4- NTX - Xuan

3.5 - —a— NLP - Xuan
--4-- NTX - Mua

3.0 -
—+— NLP - Mua
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2.0 1
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0.0 T
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Giai doan sinh trwéng cia cay lia

Hinh 2.15. Dién bién N-NO; dit ciia cic cong thirc twéi

ngoai dong rudng theo mia vu
Kiém dinh théng ké luvong N-NOj3 dat ¢ hai ché dé tudi
Két qua kiém dinh théng ké theo Anova (Phu luc 3.7) cho thay:

- Theo GDST: lugng N-NOj3 ¢ hai ché do tudi cua cac giai doan sinh truéng

khac biét co y nghia thong ké v6i p = 0,001.

- Theo ché do tudi: lugng N-NOj3 gifra ché d6 tuéi NTX va NLP c6 su khac

biét c6 ¥ nghia thong ké véi p = 0,01 & GDST dau dung cai - 1am dong cing thoi

diém thu mau cua hai ché do tudi.

Tom lai, lugng N-NOj3™ trong dat chiu anh huong cua ché d6 nude. Rudng

tudi NLP 1am ting tir 3,59% dén 39,27% luong N-NO3™ dbi v6i vu xuan va ting tir

18,52% dén 182% lugng N-NO; ddi véi vu muia so v6i rudng tudi NTX. Ngoai ra,

lugng N-NO3™ & ca hai ché do tudi con thay doi theo GPST cua cay lua.

c) Dién bién lwong N-NO3’ dat tai cac ché dé tdi ngoai do”‘ng rugng theo

mua vy so voi TNTP

Tir d thi hinh 2.15 cho théy:
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Dién bién luvgng N-NOj” & hai cong thirc tudi trong vu xuin va vu mua tuong
tu voi TNTP. Luong N-NO3 ™ giam dan theo thdi gian ngap nudc va ting 1én khi rat
nudc phoi rudng. Muc do tang giam lugng N-NOj™ ctia cac cong thirc khac nhau va

khac voi TNTP. Nguyén nhén 1a do: ché d6 nude, phan bon va cay la.

3.5
*
3.0 - y =-5E-06x2 - 0.0173x + 3.1492
= R*=0.9933
we
=
&0 2.5 -
=
g
~= 2.0 -
=
%
£ 15 -
1-0 L] L] L] L] L] T
4 18 32 46 60 74 88
Thaoi gian sau cay (ngay)
Hinh 2.16. Quan hé giira N-NO; dit véi thoi gian ngip nwéc ciia
cong thure twdi NTX trong vu xuan
1.5
L 3
1.2 A
g y = 0.0002x2 - 0.0314x + 1.3495
éﬂ 09 g RZ2= 09749
=
)
£
‘,'; 0.6 1
=)
z
“ 0.3 1
0.0 T T T

4 18 32 . 46 60 7 58
Thoi gian sau cay (ngay)

Hinh 2.17. Quan hé giira N-NO;” dit véi thoi gian ngip nuéc ciia
cong thirc twdi NTX trong vu mua
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Rudng tuoi NTX: ché d6 nudc mat rudng lién tuc & mrc sau, muc nudc mat
rudng trung binh cta hai vu thi nghiém l1a 5 cm. Pong thai cua N-NOj™ bi &nh hudng
0 rét bdi tdc dong cua tudi ngap, luong N-NOj3™ gidm trung binh 64,61%/vy, trong
d6é vu mua gidm manh hon vy xuin (vu mua gidm 79,55% va vu xudn giam
49,68%). Nguyén nhan 1a do dat ngap sau trong nudc chuyén sang moi trudng yém
khi, khong thun loi cho qua trinh nitrate hoa 1én N-NO3™ giam. Hé s twong quan
R? ctia vu xudn va vu mua lan lugt 13 0,9933 va 09749 cho thfiy mbi quan h¢ chat

ch¢ gitra thoi gian ngap nudc va lugng N-NOg'.

Rudng tudi NLP tién hanh rat nudc phoi ruéng ¢ giai doan cudi dé nhanh -
dau dimng cai 1am dong di 1am ting lugng N-NOj3 trong dit so v6i rudng tudi NTX.
Tinh dén cudi vu lta tong lugng N-NO5” ctia cong thic tudi NLP cao hon cong thirc
tudi NTX (cu thé: vu xuan tang tur -2,64% lén +39,27% va vu mua tur -2,99% Ién

+182%). Nguyén nhan chu yéu 1a do:

- Rudng tudi NLP tién hanh rat nu6e phoi rudng, Eh dét ting, moi truong dat
chuyén tir trang thai khir sang 6xy héa, tao diéu kién thuan loi cho qua trinh nitrate
hoa dién ra nén s& chuyén ddi mot luong dam N-NH," lam ting N-NOj trong dat so
voi rudng tudi NTX.

- Vu mua c6 nhiét 40 cao hon vu xuan thuan lgi cho VSV tham gia qué trinh

nitrate hoa phat trién.

- Thé 6xy hoa khir Eh ¢ vu mua giam it hon va ting nhanh hon khi rt nuéc
phoi rudng so voi vu xudn va thoi gian sinh trudng cia cay lia trong vy xuan dai
hon vu mua. Trong khi lugong N-NOj™ ty 1€ thuan véi Eh va ty 1€ nghich voi thoi
gian ngap nudc [29].

Ham lugng N-NOj3™ ¢ giai doan dau vu & hai cong thirc tudi trong vy xuan
(3,09 - 3,14 mg/100g dat) cao hon vy mua (1,29 - 1,32 mg/100g dit). Nguyén
nhén 1a do trude khi bude vao vy laa xuan, ngudi dan cé trong cdy vu dong nhu
ngd, lac, dau tuong, do vay:

- Pat duoc thao kho nude tré nén thoang khi thuan tién cho qua trinh nitrate

hoa dién ra 1am ting luong N-NOj3 trong dét.
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- Sau khi thu hoach cic phu phdm nong nghiép (than, 14 cay) duoc dé lai
rudng, phan hay cung cép dinh dudng cho dat trong d6 co nguyén t6 dinh dudng

Nito.

- Vao vu xuan lugng phan (phan hitu co va phan dam) bén cho lta nhiéu

hon so v61 vu mua.

Tom lai, luong N-NOj™ trong dat chiu anh hudéng cia ché d6 nudc. Trong
TNDR lugng N-NOj™ tai rudng tudi NLP thuong cao hon so voi rudng tudi NTX;
dic biét 1a giai doan cubi dé nhanh - dau dung cai lam dong tién hanh rat nude phoi
dat ¢ ruong tuéi NLP lam luong N-NOj trong dit ting 1én nhanh chong so véi
rudng tudi NTX (tir 3,59% dén 182% tiiy vao mua vu). Nhu vay, toc do nitrate hoa
& rudng tudi NLP c6 su thay d6i dang ké, trong khi rudng tudi theo NTX gan nhu
6n dinh trong c4 mua vu. Diéu nay ching té bién phap tudi NLP gitp ting tdc do

qua trinh nitrate hoa.
2.2.2.3. So sanh luong Ni to dé tiéu trong cdc ché do twdi
a) So sanh lwong Ni to dé tiéu trong cdc ché do twéi ¢ mé hinh TNTP

Ham luong cac dang Ny O cac ché 6 tugi TNTP duge téng hop trong do thi
hinh 2.18.

(a) (b)
25 - - - N-NH4+ 25 1 _ A N-NH4+
#— N-NO3- —e— N-NO3-
Aol 28 -l
20 1 el 20 1 Ta
-~ ‘ -~
- e A
.:g * - - - _“é \\ A
215 A 50 15 1 \ 7
= = ' !
B = A /
= =) \ /
£ \ /
10 10 \ p
\ /
\ /
S 4
5 1 5
0 T T T T T T T 1 O L] ¥ L) L} L) L L] 1
8 15 22 29 36 50 57 64 8 15 22 29 36 50 57 64
Thoi gian ngip nuée (ngay) Thoi gian ngip nwée (ngay)

Hinh 2.18. Dién bién Nito dé tiéu ciia ché dd twéi NTX (a) va NLP (b)
& trong phong thi nghiém
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Qua dd thi 2.18 cho thiy trong ca hai ché d6 tuéi lwong N-NH," cao hon N-
NO;. Két qua nay ciing phi hop véi danh gia cua nhiéu tic gia, lwuong N-NH,*
duoc hép phu trong keo dat tuong ddi chit it bi rira troi. Trong khi d6 N-NOj3 ¢6 luc
hap phu yéu dé& bi rira troi xubng tdng nuwdc ngadm va bi khir thanh cac dang NO,
N,O, N, phat thai vao khong khi. Do d6, trong thd nhudng hoc ngudi ta thudng dua
vao ham lugng N-NH," dé danh gia N d& tiéu va bo qua luong N-NOj.

Ché d6 tudi di 1am anh hudng dén cac dang N dé tiéu ¢ trong dét.

- Lwong N-NH," & ché do tudi NTX ludn cao hon so véi NLP tir ddu cho dén
cubi thi nghiém. Trong 4 tuan dau ngap nudc luong N-NH," & hai ché do tuéi
khong co sy khac biét nhau. T tudn 5 dén tudn 7 ngdp nudc (tc tir ngay 36 dén
ngay 57 ngap nudc) luong N-NH,* & NLP giam xubng déng ké so voi NTX. Két
qua kiém dinh théng ké luong N-NH,* ¢ ché d6 thirc tudi co su khac biét c¢6 ¥ nghia

thong ké voi p = 0,05 - 0,001 & cac tuan 5, 6 va 7 ngap nudc.

- Luong N-NO; bién dong theo thoi gian: giai doan 4 tudn dau ngap nudc
luong N-NO;™ ¢ hai rudng tudi khong khac biét nhau, tir tuan thir 5 ngdp nudc cho
dén cudi thoi gian thi nghiém thi luong N-NOj3™ cta ché d6 tudi NLP ludn cao hon
NTX. Két qua théng ké cho thay c6 sy khac biét lugng N-NOj™ cta hai ché do tudi
c¢6 ¥ nghia thong ké voi p = 0,05 - 0,001 ¢ thoi diém tuan 5, 6, 7 va 8 ngap nudec.

- Cong thirc tudi NTX, Ng 6 ca hai dang (N-NH," va N-NO3") déu giam dan
theo thoi gian ngap nudce (hinh 2.18a). Khac véi cong thirc tudi NTX dién bién Ny
& cong thie tudi NLP ¢ dang N-NH,* giam manh con N-NOj” ting nhanh & tuan 5
va 6 (hinh 2.18b).

Nguyén nhan ciia bién dong nay 1a do & ché do tudi NLP cé giai doan rut
nudc phoi dat tai thoi diém tuan 4 dén tudn 6 sau d6 cho ngap trd lai. Khi rat nudce
dé 16 mat dat tao diéu kién thuén loi cho oxy khuyéch tan vao trong dat, moi truong
dat chuyén tir trang thai yém khi sang hdo khi kim him qua trinh ammonium héa
dam N-NH," nhung thuan lgi cho qua trinh nitrate va nhitng VSV hao khi hoat dong
manh chuyén héa mot phan dam dang N-NH," sang dang N-NO;™ lam giam luong
N-NH," va ting luong N-NOj trong dat. Nhu vay, & ché d6 tudi NLP khi rat nude
phoi dat Ny khong mat di ma n6 chuyén hoa tir dang nay sang dang khac trong dat.



Su bién dong vé muc nudc tudi con anh hudng nhi€u dén bién dong ham

luong chét hiru co va dinh dudng cho cay trong. Két qua nay pht hop véi nghién

ctru cia Nguyén Qudc Khuong (2010) [12].

Két qua tinh todn & bang 2.11 va dd thi hinh 2.19 cho thiy, tinh tir dau dén

khi két thiic thi nghiém YNy trong dat theo thoi gian ngdp nudc cua ché do tudi
NTX cao hon tudi NLP tir 0,57% dén 46,11%. Cu thé: N dé tiéu ¢ dang N-NH,"

theo thoi gian ngap nudc & ché do twdi NTX ludn cao hon so véi tudi NLP, nguge

lai, luong N dé tiéu dang N-NOj trong dit & ché do tudi NLP thuong cao hon ché

do tudi NTX. Nhu vy, tudi NLP lam ting N dé tiéu dang N-NO; nhung lam giam

N-NH," trong dat. Piéu ndy c6 loi cho ciy trong va méi trudng vi:

Bang 2.11. Tong Nito dé tiéu ciia cac ché d9 twéi ¢ thi nghiém trong phong

theo thoi gian ngap nudc

PVT: mg/100g ddt

So ngay sau

So sanh véi NTX (%)

ngap mrée >Nptcua NTX > Nprciaa NLP E—_;)g;l;gl
1 7,41 7,39 -0,27
8 23,38 23,39 +0,04
15 23,06 23,07 +0,04
22 21,77 21,82 +0,23
29 20,21 19,62 -2,92
36 18,53 15,35 -17,16
50 18,13 9,77 -46,11
57 17,94 11,95 -33,39
64 17,58 17,48 -0,57

Ghi chii: Tong N dé tiéu: Y Ng = N-NH," + N-NOg’
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Hinh 2.19. Dién bién ciia tong Nito' dé tiéu trong cic ché o twéi & TNTP
- Pdi v6i N-NH,* dugc hinh thanh trong méi truong yém khi. Trong diéu
kién ngap nudc thudng xuyén, moi truong yém khi dudi tac dung ciia VSV céc chat
hitu co trong dit bi phan hiy va giai phong N-NH,*, lam ting nhanh luong N-
NH," trong dat. Nhung su tich liy N-NH," trong dat nhiéu sé& din dén hién tuong

mét dam do:

+ Luong N-NH," cao trong dit nho xuc tac ciia men Ureaza chuyén hoa sang

amon gy ra hién twong méat dam dudi dang khi NH;,

+ Trong mdi truong ky khi kéo dai s€ xay ra phan trng 6xy hoa ky khi amoni
trong d6 N-NH," bi 6xy hoa bdi nitrit NO,” khong can cung cap thém chat hitu co dé
tao thanh khi N, va N-NO;™ 1am mat dam trong dit theo phan tmg sau:

NH," + 1,32 NO, + 0,066 HCO; + 0,13 H" —1,02 N, + 0,26 NO5 +
0,066 CH,0q5Ng 15 + 2,03 H,0 (2. 11)

- Pbi v6i N-NO3” duoc hinh thanh chi yéu trong mdi trudng hao khi do qua
trinh nitrate hoa. Tuy nhién, trong méi trudng yém khi N-NO3™ van duoc hinh thanh
theo phan tng 6xy hoa ky khi amoni. Sy mat dam & dang N-NOj™ chu yéu 1a do qua
trinh khtr nitrate hoa 1am mat Ni to & dang N, ma diéu kién dé cho qua trinh nay xay

ra manh 1a moi trudng dat bio hoa hoic ngip nude. Chinh vi vay, phuong phap tuéi
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NLP c¢6 giai doan rat nudc phoi ruong lam tang luong N-NO3” nhung lam gidm N-
NH," gitip cho cdy trong hat thu dinh dudng dam & ca hai dang, khi cho ngap nudc

trd lai luong N-NH," khong qua cao s& lam giam mét dam ¢ dang NHs.

- Luong N-NOj™ trong dét cao duge mot s6 VSV d(‘”)ng hoa truc tiép dé tao
thanh co thé ctia n6 (su bt dong Nito). Tdc do Ni to bi bat dong bai VSV dit ¢ ché
dd tudi NLP cao hon ché do tudi NTX, nguyén nhan la do tud1 NLP c6 giai doan
rat nudc phoi rudng tao do am dat va phu hop cho hoat dong ctia VSV hon so voi
twéi NTX (Nguyén Qubc Khuong, 2012)[13]. Qué trinh nay s& giup gitt dam &

trong dat 1am gidm sy méat dam do rtra troi, boc thoat vao khi quyén.

- Mot phan lugng N-NOj trong dat s& tham gia qua trinh phan nitrate hoa
1am mat dam & dang N,. Tuy nhién, ding vé goc do moi truong thi qua trinh nay

g6p phan can bang, 6n dinh hai hoa thanh phan moi truong.

Tém lgi, ché @6 tudi anh hudng dén su tOn tai cia Ny trong dat, rat nudc
phoi dat & ché @6 tuwdi NLP 1am giam Ny dang N-NH," nhung lam ting Ng dang N-
NOs". O ché do tudi NTX, dang N ton tai chu yéu trong dat 1a N-NH,", chinh vi
vay su méat dam do bdc thoat hoi & dang khi NH3 vao khi quyén va bi rira tréi vao
cac ngudn nudc va tham siu vao dat lam 6 nhiém dat, nudc mit va nude ngam giy
hai cho con nguoi va sinh vat. Trong khi ché do tudi NLP c6 giai doan rut nudc
phoi ruéng gitip giam sy méat dam, ting Ni to bat dong va kich thich bo ré laa phat
trién manh tang su hat thu dinh dudng cta cay trong ¢ ca hai dang 1a N-NH," va N-
NO;". Ché do tudi NLP lam giam Y Ny trong dat tir 0,57% dén 46,11% so véi ché
do tuoi NTX.

b) So sdanh lwong Ni tor dé tiéu trong cdc ché do twéi & TNPR

Dién bién ham luong N dé tiéu trong hai vu dugc thé hién trong do thi hinh
2.20, 2.21 dudi day.
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Hinh 2.20. Dién bién Nito dé tiéu ciia cac ché @9 twéi & TNDR trong vu xuin
Qua do thi hinh 2.20 va 2.21 cho thiy Ng trong dit & dang N-NH," ludn
chiém uvu thé so vdi N-NO3". Trong khi lugng N-NH," ¢ hai ché d6 tudi bién dong
phirc tap theo thoi gian sinh truong cta cdy lua ¢ ca hai ché do tudi thi N-NOj
gidm lién tyc tur dau vu dén cudi vu lta & rudng tudi NTX, con rudng tuoi NLP
lugng N-NOj™ ting 1én & GDST cudi dé nhanh - dau dung cai 1am dong. Nguyén
nhan 14 do trong GDST cudi dé nhanh - dau ding cai 1am dong tién hanh rat nude
phoi rudng tao diéu kién cho 6xy khong khi khuéch tan vao trong dat thuan loi cho
qua trinh nitrate dién ra dan dén mot phan N-NH," bi chuyén hoa thanh N-NO; ™ 1am
tang N-NO; va lam giam N-NH," trong d4t. Ngoai ra, & TNDR c6 bén phan cho lta
(phan urea) vi vay lam ting nhanh luong Ny & dang N-NH," nhung sau d6 giam

xubng do cay laa hut thu, bi rira troi, bay hoi va ¢ dinh trong dét.
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Hinh 2.21. Dién bién Nito d& tiéu ciia cac ché d9 twéi & TNDR trong vu miia

Dién bién cua Ny trong dat ctia vu mua va vu xuan tuong tu nhu thi nghiém
trong phong d6 1a déu chiu anh hudng ciia ché d6 nudc. Khi rat nudc phoi dat ¢
ruong tudi NLP thi Ny dang N-NH," giam xuéng manh hon & rudng tudi NTX nhung
Ng dang N-NOj3™ ¢ rudng tudi NLP tang 1én nhanh chong trong khi N-NO3™ ¢ rudng tudi
NTX van tiép tuc giam cho dén cubi vy lua.

Vay, thay d6i ché d6 nudc trong cac rudng lta lam anh hudng dén tong N

trong dat nhu thé nao duoc trinh bay trong bang 2.12 va dd thi hinh 2.22 dudi day.
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Bang 2.12. Dién bién ciia tong Nito' dé tiéu thong qua hai cong thirc twdi
theo mua vu
PVT: mg/100g ddt

Vu Xuan So sanh véi Vu mua So sanh véi
Giai doan sinh 0 0
rwimg NH,* + N-NO; NTX (%) NH,* + N-NO; NTX (%)
(-) Giam (-) Giam
NTX NLP (+) Tang NTX NLP (+) Tang
o 11,30 11,27 -0,27 5,61 5,60 -0,18
Cay hoi xanh
12,66 12,79 +1,03 6,99 7,02 +0,43
14,32 13,82 -3,49 9,10 9,13 +0,33
D¢ nhanh
7,77 6,93 -10,81 3,65 3,69 +1,10
Pung cai lam 6,26 5,55 -11,34 2,57 2,74 +6,61
dong 7,85 6,07 -22,68 391 4,03 +3,07
Trd bong 6,11 6,54 +7,04 3,56 4,00 +12,36
Ngam sira chic
xanh 4,80 4,96 +3,33 3,10 3,08 -0,65

Két qua bang 2.12 va do thi hinh 2.22 cho thay: YNy trong dat cta hai ché
do tudi thay ddi theo mua vu: vu xuan rudng tudi NTX cd Y Ny cao hon so véi
NLP (tir 0,27 % dén 22,68%), nguoc lai vu mua ruong tudi NLP lai lam tang
> Ngt trong dat so véi NTX (tir 0,33% dén 12,36%). Nhu vay, c6 thé két luan rang:
ap dung ché do tudi NLP khong chi lam giam luong Ng ma né ciing lam ting
luong Ny trong dit, sy ting hay giam nay phu thudc vao mua vu gieo cdy. Pic
biét, dbi véi khu vuc phia Bic ngudn nude cung cap cho tudi tiéu thuong doi dao
vao vu xuan va thiéu hut, khan hiém nude vao vu mua. Do vay, ap dung tudi NLP
vira giai quyét duoc van dé tiét kiém nudc tudi nhung van dam bao cung cip du
nudc theo nhu cdu cua cdy lia vira giup ting dinh dudng Ny trong dat cho cay

trong hut thu, sinh truéng va phét trién tot.
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Hinh 2.22. Dién bién ciia tong Nito dé tiéu trong cac ché dd twéi & TNPR

K&t luén, tr cac két qua nghién cuu vé Ng cho théy: cac dang Ny (N-N H," va
N-NO5) trong dat bi anh hudéng béi ché do nudc. TNTP, ché d6 tudi NTX lam N-
NH," va N-NO; giam déan theo thoi gian ngdp nudc; tuéi NLP c6 giai doan rut
nuéc phoi dat lam N-NH," giam (tir 3,41 + 64,45%) nhung lam ting luong N-
NO; trong dat (tir 2,34 + 195,31%) so véi tudi NTX. O TNDR, tudi NLP c¢6 giai
doan rut nude phoi rudng di 1am gidm manh lugng N-NH,* & trong dat (tr 1,64%
dén 44,33%) nhung 1am ting N-NOj™ (tir 3,59% dén 182%) so v&i rudng tudi NTX

tuy vao mua vu.
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2.2.3. Anh hwong ciua ché dp twdi dén ham lwong Phét pho dé tiéu trong dit
3.2.3.1. Anh huong cua ché dé twdi dén lwong Phét pho dé tiéu trong dat 6 TNTP

Dién bién lugng Pg cua cac ché do tudi trong phong thi nghiém duoc tong

hop trong bang 2.13 dudi day.

Bang 2.13. Pong thai Py theo thoi gian ngip nudée trong cac ché do twdi

DVT: mg/100g ddt

S6 nghy NTX NLP So sanh véi NTX (%)
ngap Ché dp Pt Ché dj Py (+) Tang
nuoc nwéc nwéc (-) Giam

1 2,58 2,59 +0,39
8 5,32 5,28 -0,75
Ngap 5 cm
15 6,81 6,79 -0,29
22 7,39 7,36 -0,41
29 Neap5cm | 7,82 | Rutnuée | 777 -0,64
36 776 Se mit 4,62 -40,46
50 8,14 Nirt dat 2,83 -65,23
57 8,64 6,11 -29,28
Ngap 5 cm
64 8,94 7,56 -15,44
CV 5’0 5’3
LSDo,0s 0,61 0,52

Tir bang 2.13 ¢6 thé rat ra nhin xét sau:
Theo thoi gian ngdp nudce, lugng Py tdang manh va ludén ¢ muc rat giau.

O ché do tudi NTX, sau 8 tuan ngap nudc, Eh giam tr +83 mV xuéng -259
mV thi lugng Py ting 1én nhanh chéng 1a tir 2,58 mg/100g dat 1én 8,94 mg/100g
dit. Phuong trinh quan hé y = -2,453x* + 25,96x - 294,91 v6i hing sé twong quan
R2 =,9328 giita Eh va Py cho thay mbi quan hé chit ché.



Eh (mV)

Eh (mV)

-220

-230

-240

-250

-260

300

200

100

-100

-200

-300

66

Théoi gian ngip nwée (ngay)

y =-2.453x%+25.96x - 29491
R*=0.9328

Hinh 2.23. Quan hé giira Eh va P, trong dat ¢ ché d6 twéi NTX

y = 25.84x2 - 351.98x + 978.92
R> = 0.8862

Thoi gian ngdp nuéc (ngay)

Hinh 2.24. Quan hé giira Eh va Py, trong dit ¢ ché dé twéi NLP
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Vi ché do tudi NLP, do c6 giai doan rat nuée phoi dat 1am cho Eh dét ting
1én. Cu thé: & thoi diém 4 tuan ngap nudc Eh dat -232 mV thi lugng Py dat 7,77
mg/100g dat, thoi diém Eh ting 1én +198 mV thi luong Py gidm xudng con 2,83
mg/100g dat. Hinh 3.21 cho thiy mdi twong quan giita Eh va Py v6i phuong trinh
twrong quan y = 25,84x” - 351,98x + 978,92 va hé sb tuong quan R? = 0,8862. Didu
nay chung to gia tri Eh ting thi Py giam va nguoc lai. Nhu vay, Eh 13 yéu t6 quan
trong dé quyét dinh dang t6n tai cia nguyén té dinh dudng P trong dét.

Hién tuong ting luong Py khi chuyén tir dat kho sang dat ngap nudc duoc
gidi thich nhu sau:

- Khi dt kho ion sit tdn tai & dang hoa tri 3 (Fe**) va két hop v6i PO, thanh
FePO, khé hoa tan nén lugng Py thap.

- Khi cho dét ngap nuéc 5 cm, mdi trudng dat yém khi, Fe** bi khtr thanh
Fe?*. Hop chét Feg(PO,), 1a hop chét d& hoa tan nén lugng Py ting.

- Khi ngp nudc ngoai van d& VSV khoang hoa 1an gip mai truong thuan loi
lam tang qua trinh khoang hoa, giai phong lan thi trong diéu kién thiéu khi, khong
c6 6xy nhung c6 mdt N-NOs’ thi qua trinh tich Iy P xay ra theo phan tng nhu sau:

C,H,0, + 0,16 NH," + 0,2 PO,* + 0,96 NO3 — 0,16 CsH;NO, + 1,2 CO, +
0,2(HPO3)* + 1,4 OH + 0,48 N, + 0,96 H,0 (2.12)

Nhu vay, ching VSV tich lily P c¢6 kha nang khir nitrate. Trong diéu kién
yém khi VSV trén héap thu chét hitu co, phan huy phdt phat tring ngung trong té
bao va thai ra méi truong phdt phat dang PO,>

C,H40, + (HPO3)* + H,0 — (C,H40,) + PO, + 3H" (2. 13)

- Trong mdi truong yém khi ton tai cac chat khir nhu HyS s& hoa tan phot
phat sit tao thanh FeS va giai phong P dé tiéu.

D6 thi hinh 3.22 cho théy ché do tudi tac dong rd rét dén tinh trang Py trong
dat bat dau tir tuan thir 5 ngdp nudc trd di khi tién hanh rat nuée phoi rudng & ché
d6 tuwéi NLP. Trong khi twéi NTX lam luong Py ting dan 1én theo thoi gian ngap

nuée thi luong Py ¢ ché do twdi NLP bi giam di. Hién tuong nay c6 thé duoc giai
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thich nhu ¢ phan trén da dé& cap: khi rat nudc dé 16 mit dat, 6xy khong khi xam
nhap vao trong dat d& dang, Eh ting, moi trudng dat chuyén tir trang thai khir sang
6xy hoa vi vay Fe?* bj oxy hoa thanh Fe** va két hop véi PO,> thanh FePO, kho
hoa tan do d6 luong Py giam. Hién twong ndy ngudi ta con goi 1a hién tuong cb
dinh P.

H (cm)
10 —+—Pdt-NTX  =Ché 46 nude NTX ot
-#-Pdt-NLP  wChé 4 nuée NLP
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Thoi gian ngdp nudce (ngay)

Hinh 2.25. Dién bién lwgng Py, dit va muc nuwéc

ciia cac ché d twéi 6 TNTP

T tuan 6 dén tudn 8, cho nude ngap tro lai & ché d6 tudi NLP lugng Py tang
rat nhanh tir 2,83 mg/100g dat lén téi 6,11 mg/100g dat va 7,56 mg/100g dat.
Trong khi d6 ¢ ché do tuéi NTX khong co su khac biét 16n nhu ché do twdi NLP,
trong Ung v4i cac tudn ngdp nudc nhu trén 1a 8,14 mg/100g dat; 8,64 mg/100g dat
va 8,94 mg/100g dat.
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Kiém dinh théng ké luong Py dat ¢ hai ché dé twdi
Két qua kiém dinh théng ké theo Anova (Phu luc 3.9) cho thay:

- Lugng Py gitra ché do tudi NTX va NLP theo ting tuan: ¢ tuan 1, 2, 3, 4
khac biét khong c6 ¥ nghia théng ké véi p > 0,05. Tuan 5, 6, 7 va 8 & hai ché do
tudi co sy khac biét c6 ¥ nghia thong ké p = 0,05 - 0,001.

- Pbi voi ché do tudi NTX, lugng Py ciia nhitng tuan ngap nudc (tuén 1,2va
3) khac biét c6 y nghia thong ké p = 0,001 véi cac tuan 4, 5 va 6; khac biét co y
nghia théng ké v&i tudn 7 va 8 (p = 0,001). Luong Py cua tudn 4, 5 va 6 khac biét
khong c6 y nghia thong ké véi cac tuan 7 va 8 (p > 0,05).

- B6i v6i ché @6 tudi NLP, lugng Py cua nhitng tuan ngap nudoc (tuﬁn 1,2
va 3) khac biét co ¥ nghia thong ké p = 0,001 v6i nhitng tudn rat nude phoi dat
(tuan 4, 5 va 6); khac biét c6 ¥ nghia vdi cac tuan cho ngap nude trd lai (tuan 7 va
8), p = 0,001. Luong Py cua tuan 4, 5 va 6 khac biét c6 y nghia thong ké p = 0,001

vO1 cac tuan 7 va 8.

Nhu vay, co thé khalmg dinh: lugng Py trong dat chiu anh huong manh mé
boi ché do tudi. Tudi NLP lam gidm manh luong Py & giai doan rat nudc phoi
rudng, cu thé giam 40,46 - 65,23% so voi1 tudi NTX. Nguyén nhan cua hién tuong
nay 1a sy ¢b dinh PO,> béi ion Fe ¢ hoa tri 3 (Fe*).
2.2.3.2. Anh hurong cuia ché dé tudi dén heong Phot pho dé tiéu trong dat & mé hinh
thi nghiém dong rugng

Dién bién ham lugng Phot pho dé tiéu tai cdc cong thic tudi ngoai dong
rudng duogc thé hién qua bang sau:

Tur bang 2.14 va dd thi hinh 2.26 rat ra nhan xét sau:

Dién bién lugng Py trong dat & ca hai ché d6 tu6i co xu thé tuong ty nhau,
giam dan tir GDST cdy - hoi xanh dén giai doan ngam sita - chic hat. Tuy nhién,

mirc do ting giam lugng Py giita cac ché do tudi qua cac GDST khong giong nhau

do bi tic dong boi ché do tudi.
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Bang 2.14. Bién dong hrong Py, dat tai cac cong thire twoi

ngoai dong rudng theo mua vu
PVT: mg/100g ddt

NTX NLP So sanh véi
Giai doan sinh Ché dé Ché dj NTX (%)
truéong nuwoc Pt nwoc Pt (+) Tang
(-) Giam
Vu xudn
N 10,86 12,18 +12,15
Cay hoi xanh Ngap 5
7,29 6,57 -9,88
cm
5,43 5,26 -3,13
bé nhanh
Ngap 5 4,52 Rut nudc 4,47 -1,11
cm 4,01 2,11 -47,38
Dung céi lam dong
3,78 Ngap 5 3,54 -6,35
Trd bong 3,25 cm 3,19 -1,85
Ngam sita - chic xanh 2,57 245 -4,67
Cv 6,1 5,9
LSDO’OS 0,56 0151
Vu mua
s 17,18 18,01 +4,83
Cay hoi xanh Ngap 5
6,47 6,92 +6,96
cm
501 4,88 -2,59
D¢ nhanh
Ngap5 | 4,42 | Ratnuéc | 4,28 -3,17
cm 3,99 1,66 -58,40
Dung cai lam dong
3,99 Ngap 5 3,76 +4,74
Trd bong 3,53 cm 3,38 -4,25
Ngam sira - chac xanh 2,62 2,54 -3,05
Cv 7,3 5,8
LSDg 05 0,75 0,58
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Giai doan sinh truéng cua cay laa

Hinh 2.26. Dién bién Py ciia cic cong thirc twéi ngoai dong rudng

Rudng tudi NTX, lugng Py gidm dan theo GDST cua cay laa, gia tri 16n nhat
o giai doan céy - hdi xanh va thép nhét & giai doan ngam stra - chic hat. Giai doan
tr cudi céy hdi xanh dén cudi dé nhanh, lugng Py giam manh, sau d6 luong Py
giam nhe dén cubi vu. Nguyén nhan 1a do: & TNDR c6 tién hanh trong lua va vao
dau vu ciy ngudi dan tién hanh bon toan bo luong phan lan cho dit (bon 16t) dé bd
sung dan luong Py trong dat theo thoi gian sinh trudng cua cdy laa. Ma Py c6 vai tro
quan trong trong phat trién bo ré va dé nhanh nén giai doan cy hdi xanh, dé nhanh
cay hut nhiéu Py nhat, 1am giam ham lugng Py trong dat xudng. Sau thoi ky nay
thi nhu ciu Pg cua cay lua la khong cao nén lugng Py s€ gidm nhe theo GDST
cua cay lua.

O rudng tudi NLP, giai doan cubi dé nhanh - dau ding céi lam dong, rut
nudc phoi rudng lam thay d6i méi trudng dat tir trang thai yém khi sang hao khi
do vay lugng Py giam so voi phuong phap tudi NTX (nhu da trinh bay & phan

trén).
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- Trong dat phu sa trung tinh, it chua ving dong bang song Hong c6 luong
lwu huynh ¢ mirc trung binh thap (Nguyén Nhu Ha, 2016)[9] va ton tai & cac dang
S0,%, HS', S va S hitu co. Trong diéu kién dét lua thoang khi, xy s& dugc khuéch
tan tir khong khi va qua 1 la vao dat lam thé 6xy hoa khir ting cao, hinh thanh
SO,* xung quanh r& lta - 1a yéu t6 dinh dudng can thiét cho cay lua va lam giam
hinh thanh dang doc t6 sunphua (H,S). Do vdy kha ning hoa tan lan trong dat giam

xudng.
Kiém dinh théng ké luong Py o hai ché do tudi
Két qua kiém dinh théng ké theo Anova (Phu luc 3.10) cho thay:

- Theo GDST: lugng Py ¢ hai ché do tudi cua cac giai doan sinh trudng khac

biét c6 ¥ nghia thong ké véi p = 0,001.

- Theo ché d¢ tuédi: lugng Py gitta ché do tudi NTX va NLP c6 sy khac biét
¢6 y nghia théng ké v6i p = 0,01 & GPST dau dung cai - 1am dong cung thoi diém

thu mau cua hai ché do tudi.

Tom lai, lugng Py trong dét chiu anh huong manh mé boi ché d6 tudi. Tudi
NLP lam giam lugng Py trong dat tir 1,11% dén 47,38% d6i voi vu xuan va giam

tir 2,59% dén 58,40% dbi voi vu mua so véi tudi NTX,
2.2.3.3. Dién bién lwong Py tai cdc ché dj tudi ngoai déng ruong theo mua vu SO
voi TNTP

Do thi hinh 2.26 cho thay:

Dién bién lugng Py trong hai vu twong ty TNTP d6 1a khi rat nude phoi dit &
rudng tudi NLP lam lugng Py gidm xuéng so voi rudng tudi NTX, lugng Py gidm
trung binh 52,34%/vuy, trong d6 vu mua giam 52,34% manh hon vu xuan 1a 46,28%.
Tuy nhién, dién bién lugng Py & TNDR va TNTP cling c6 sy khac nhau: trong khi
lugng Py & TNDR giam dan theo thoi gian ngap nudc, thi nguoc lai lugng Py &

TNTP lai ting theo thoi gian ngap nude. Didu ndy co thé giai thich 13 do:

- TNDR trong quaé trinh lam dat truéc khi cay c6 bon 16t toan bd lugng phan

1an va phan hitu co cho dat con TNTP khong bon phan, do vay dén giai doan cay -
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hdi xanh lugng phan bén nay di cé thoi gian phan hiy va chuyén héa trong dat lam

cho lugng Py cao trong giai doan nay.

- O TNDR tién hanh trong lia ma nhu cau lan dé tiéu cta cdy lta cao nhat
vao giai doan cay hoi xanh va dé nhanh vi vay luong Py gidm nhanh chéng trong
giai doan nay. Céc giai doan sau nhu cau lan dé ti€u cua cdy lua gidm dan va khong

bon phan lan bé sung vi vay lugng Py gidm dan dén cudi vu.

- Pit ngoai dong rudng trude khi cdy da duoc ngap nude khac véi dat TNTP
dugc phoi kho trude khi cho ngap nude. Do vay, thé 6xy hoa khir (Eh) cia TNPR
da giam & muc 6n dinh trude khi cy trong khi Eh & TNTP giam manh trong tuan
dau khi cho ngap nudc tao diéu kién thuén loi cho qua trinh chuyén hoa P trong dat

lam tang nhanh lugng Pyg;.

Luong Py ¢ giai doan dau vu & hai ché dd tudi trong vu mua (17,18 - 18,01
mg/100g dat) cao hon vu xudn (10,86 - 12,18 mg/100g dat). Nguyén nhan 14 do vu
mua c6 nhiét d6 cao hon vu xuan tao diéu kién thun lgi cho VSV phan giai cac
hop chat P hitu co va vo co phat trién 1am ting nhanh ham lugng Py trong dat

hon vu xuan.

Trong vu mua thoi tiét Am ap, tao diéu kién thuén lgi cho bo ré lua phat trién
nhanh, manh va cay dé nhanh tt do vay ting kha ning hut thu Py dan dén luong Py

gidm manh hon vu xuan trong giai doan dau.

Giai doan cudi dé nhanh - dau dimg cai 1am dong rat nudc phoi rudéng &
rudng tudi NLP di 1am giam luong Py trong dat xudng 2,11mg/100g dat & vu xuan
va 1,66 mg/100g dat & vu mua. Nhung sy giam lugng Py khong 1am anh hudng dén
sinh trudng va phat trién cua cdy lta. Vi giai doan cubi dé nhanh dau dimg cai 1am
dong, nhu cau 1an cua cdy laa khong cao; Mit khac, dbi véi ham lugng nay thi Py
trong dat & muc trung binh van du cung cap cho cdy lua, sau khi cho ngap nudc
trd lai lugng Py lai ting nhanh.

Tinh dén cudi vu luong Py trong rudng tudi NTX cao hon so v6i NLP diéu
nay c6 thé 1a do ché do nudc. Pat khu vuc nghién ctu 1a dat phu sa trung tinh it

chua nén ty 1& cic nhom P trong dat 1a Fe-P > Ca-P > Al-P (Nguyén Xuén Cuy,



74

2004) [6]. Khi cho ngap nuéc lwong cic nhom P trong dit dang Org-P, Ca-P, Al-P
giam di con Fe-P tang Ién la do lugng Fe*-p giam di vi trong diéu kién ngap nudc
cac Fe**-P kho hoa tan trong dét kho ban du s& chuyén sang Fe**-P d& hoa tan hon
1am ting Py trong dat. Nhung ap dung bién phép tudi truyén théng cay laa khé hit
thu dinh dudng khoang hon bién phap tudi NLP, nguyén nhan 1a do ché d6 tudi
NTX 1am méi truong thiéu O, ciy laa phat trién bo r& kém hon tudi NLP (khoang
34,61%) (Vién Mai truong Nong nghi¢p, 2015) [21] nén hit thu dinh dudng giam.
Ngoai ra, mdi truong ngap nudc sinh ra cac chat nhu CO,, H,S lam tc ché hoat
dong hut khoang cua hé ré. Péi véi tudi NLP rat nuée lam giam lugng Py va khi
cho ngap trg lai thi 1am ting toc do khoang héa P, giup gia ting lugng Py trong
dat lén.

Tom lai, bién phap tuwéi NLP lam giam luong Py trong dat tir 1,11% dén
58,40% so voi tudl NTX, tuy thudc vao mua vu. Tuy nhién, lugng Py giam Xuéng
nay khong mét di ma n6 duoc ¢d dinh trong dat va duoc hoa tan khi dat ngap nudc

tré lai.
Két luin chwong 2

Dat c6 phan tng chua yéu dén trung tinh va thé oxy hoa khir (Eh) thap. Khi
chuyén tir trang thai kho sang ngap nudc, Eh giam tir 250 mV xudng -255 mV va

thudc pham vi khir rit manh.

Pit nghién cttu ¢ trang thai kho c¢6 ham lwong N-NH,* & mirc 2,69 mg/100g
(N dé tiéu & muc trung binh). Khi dat kho duoc cho ngap nudc, luong N-NH, " ting
manh, dic biét 13 sau 8 ngay ngap nudc (tuan dau ngap nudc) voi gia tri cuc dai 1a
21,39 mg N-NH,*/100g dat. Sau giai doan nay, lugng N-NH," trong dit it thay ddi,
c¢6 biéu hién giam nhe, dao dong tir 16,45 dén 19,96 mg/100g dat. Ham luong N-
NO; trong dat thap va su suy giam N-NO; theo thoi gian ngap nudc co xay ra
nhung khong dang ké (dao dong trong khoang 1,99 - 1,13 mg/100g dat). DAt nghién
ctru c6 ham luong Py rat giau. Theo thoi gian ngap nude, luong Py trong dat ting
manh va c6 gia tri cuc dai 8,82 mg/100g dat sau 29 ngay ngip nudc (sau 4 tuan
ngap nudc). Khi dat ngap nude luong Py ludn & mic rat giau. Luong Py ting manh

trong hai tuan dau ngap nude sau d6 6n dinh. Tudi NTX ¢6 ham luong Py cao hon
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S0 Vi tudi NLP. Dat duoc tudi NLP lam giam Py trong dat & thoi ki rat nuée phoi
ruong (tuan 5 va 6). Tuy nhién, trudc khi két thuc thi nghiém tirc 1a 2 tuan sau khi
ngap nudc tré lai cong thue tudi NLP thi ham lugng Py (dat 7,56 mg/100g dét)
turong duong so v6i ham luong Py tai cong thire tudi NTX (7,94 mg/100g dat). Tudi
NLP 1am giam manh luong Py trong dat ¢ giai doan rat nude phoi rudng, cu thé
giam 40,46 - 89,8% so voi tudi NTX.

Ham luong N-NH," trong dat & cong thirc tudi NTX dao dong trong khoang
3,22 - 11,51 mg/100g dat (cao nhat & ngay 18 sau ciy va thap nhat & ngay 88 sau
cay). Bdi vai rudng tudi theo cong thire twedi NLP thi ham luong N-NH,* trong dat
dao dong trong khoang 2,11 - 11,06 mg/100g dat (cao nhat & ngay 18 sau cay va
thap nhat ¢ ngay 41 sau ciy). Tudi NLP c6 giai doan rat nudc phoi rudng di lam

giam manh luong N-NH,* & trong dat so vai tudi NTX (tir 1,64% dén 44,33%).

Ham luong N-NOj™ dat trong ruong tuéi NTX dao dong trong khoang 1,58 -
3,14 mg/100g dat (cao nhat ¢ thoi diém 4 ngay sau cdy (GDST dau cdy hdi xanh) va
thap nhat ¢ thoi diém 88 ngay sau cay (GDST ngam sita chac xanh)). Pat tudi NLP
¢6 ham luong N-NO3™ dao dong trong khoang 1,67 - 3,44 mg/100g dat (cao nhat ¢
41 ngay sau cdy (GPST dau dimg cai lam dong) va thap nhat tai GDST ngam sira
chic xanh). Ham luong N-NO;  trong dét chiu anh huéng cua ché d6 nudc. Luong
N-NO; trong dit ¢ ca hai cong thire tudi giam dan theo thoi gian ngap nudc giai
doan tir 4 dén 25 ngay sau cay. Ham lwong N-NOj trong dit tai cong thirc tudi NLP
thudng cao hon so voi cong thirc trdi NTX; dic biét 1a giai doan cubi dé nhanh -
dau ding cai lam dong do tién hanh rat nude phoi ruong & cong thirc tudi NLP 1am
luong N-NO5™ trong dit ting 1én nhanh chdng so véi cong thirc tudi NTX (tir 3,59%

dén 182% tury vao mua vu).

Ham lugng Py & giai doan dau vu & hai cong thirc tudi trong vu mua (17,18 -
18,01 mg/100g dit) cao hon vu xuan (10,86 - 12,18 mg/100g dt) nhung déu & muc
rat giau. Giai doan cubi dé nhanh dau dung cai lam dong rit nuéc phoi ruong &
ruong tudi NLP di 1am giam luong Py trong dat xudng 2,11mg/100g dit ¢ vu Xuan
va 1,66 mg/100g dat & vy mua. Nhung sy giam lugng Py khong 1am anh hudng dén

sinh truéng va phat trién cua cay lua.
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CHUONG 3
KHA NANG UNG DUNG TUOI TIET KIEM NUOC CHO LUA
3.1. Phwong phap nghién ctiru
3.1.1. Phwong phdp theo doi cdc yéu té ciu thanh ning sudt hia

Trong qué trinh tién hanh thi nghiém ddng rudng, két hop theo ddi cac yéu td

cAu thanh ning suat lua.
3.1.1.1. Cac chi tiéu sinh truong
Theo ddi 5 khém/6 thi nghiém theo dudng chéo 5 diém & giai doan trd bong.
- Chiéu cao cay: do tir mit dat dén mut 1 hodic mut bong cao nhit (cm).
- S6 nhanh/khom.
3.1.1.2. Chi tiéu sinh Iy
Theo ddi 5 khém/6 thi nghiém theo dudng chéo 5 diém & giai doan trd bong.

Khéi luong vat chat khé tich liy tinh bang g/khom: iy ca khom, rtra sach,

thAm kho roi dem séy 0 nhiét do 80°C trong 48h roi dem can.
KLVCKTL (g/khom) = W, - W, (2.4)
Chu thich:
+ W;: khéi lugng vat chit trude khi siy kho (g)
+ W,: khéi lugng vat chét sau khi siy kho (g)
3.1.1.3. Ndng sudt va cdc yéu to Cdu thanh ndang sudt
Lay ngau nhién 5 khom/6 thi nghiém theo duong chéo 5 diém sau do dém
cac chi tiéu.
- S6 bong/khom: dém tong s6 bong hiru hiéu trén khom (nhing bong cé tir
10 hat chic trd 1€n), sau do tinh trung binh.

- Tong s6 hat trén bong va ty 1¢ hat chac: dém tong s6 hat va so hat chac cua

tat ca cac bong hiru hi¢éu trén khoém.
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- Khdi luong 1000 hat: tron déu hat chic cta 5 khom trong 0, dém 2 1an 500
hat rdi can riéng, néu chénh 1éch gitra hai 1an khong quéa 3% thi khéi lugng 1000 hat

bang téng 2 14an can do.
- Nang suat 1y thuyét (NSLT): ta/ha
NSLT=A*B*C*D * 10" (2.5)

Cha thich:
+ A:sd bcA)ng/m2
+ B: tong s hat/bong
+ C: ty 1¢ hat chic (%)

+ D: khéi lugng 1000 hat (g)
3.1.2. Phwong phdp xi Iy sé ligu

S liéu thi nghiém duogc tong hop, xtr 1y bang phan mém Microsoft Excel va

phuong phap phan tich ANOVA theo chuong trinh IRRISTART ver 5.0.
3.2. Két qua nghién ciru kha ning wng dung twéi tiét kiém nwéc cho lia
3.2.1. Anh hwéng ciia ché dg twéi dén sinh trwong ciia cdy lia

Sy sinh trudng cua cay lua dugc thé hién qua nhiéu chi tiéu sinh truéng nhu:
téng sd nhanh dé, sb nhanh hitu hiéu, chiéu cao ciy cudi vu hay kha ning tich luy
vat chat kho ¢ thoi ky trd bong. Tung yéu t6 sinh truong déu tac dong dén kha ning
sinh trudng cua ciy va ning sudt lic thu hoach. Qua theo ddi mot sé chi tiéu sinh
trudng cia cdy lia trong cac cong thic thi nghiém ¢ hai ché do twéi khac nhau thu

duogc két qua nhu sau:

Két qua theo ddi duoc tong hop trong bang 3.1 cho thiy tong sé nhanh
dé/khom trong hai vu cta tudi NTX dat trung binh 1a 7,0 - 7,7 nhanh/khém cao hon
& tudi NLP 1a 6,8 - 7,5 nhanh/khom. Tuy nhién, chi tiéu anh huéng tryc tiép dén
nang suat thu hoach lai 14 s6 nhanh dé hitu hiéu vi day chinh 13 s6 bong s& dugc thu
hoach. Trong thi nghiém ty 1& nhanh hitu hiéu trén tong s6 nhanh dé trong hai vu
ctia tudi NTX dat trung binh 13 81,3 - 87,6% thap hon so véi tudi NLP 13 86,6 -

90,7%. Ty 1& nay chiu anh huéng cua nhiéu yéu tb trong d6 c6 ché d6 nudc, phan
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bon bd sung theo cac thdi ky, sé danh khi cdy va mat do cdy. Tuy nhién, trong thi
nghiém nay chi c6 yéu t6 ché do nudc 1a c6 su thay ddi, con cac yéu t6 con lai thi
nhu nhau trong hai céng thirc tudi nén chi tiéu s nhanh hiru hiéu va ty 18 nhanh
hitu hiéu chi thay d6i khi yéu t6 ché d6 nuée thay ddi.

Béang 3.1. Kha nang dé nhanh cia cay laa trong

cac cong thire twdi theo mua vu

Tong s6 nhanh dé  Nhanh hiru hiéu Ty 1¢

Mua vu Cong thirc (nhéinh) (NHH) (nhanh)  NHH (%)
NTX 7.7 6,3 81,30
Vu xuan
NLP 7,5 6,5 86,60
NTX 7,0 6.1 87,60
Vu mua
NLP 6,8 6,2 90,70

Bang 3.2. Chiéu cao cy trung binh tir mit dat dén dinh bong

(tir giai doan trd bong dén chic xanh) (cm)

Giam so véi

Vu, niim NTX NLP NTX (%) Cv (%)  LSDggs
Vu Xuin 126,34 112,48 -0,11 3,1 6,39
Vu mua 137,32 125,56 -0,09 1.2 2,66

Bang 3.2 cho thiy, phuong phap tudi NTX cho chiéu cao trung binh cua cay
laa tir mat dat dén dinh bong cao hon NLP (0,09 - 0,11%), su sai khac cua chiéu cao
cay lta & hai cong thirc tudi trong hai mua vu c¢6 ¥ nghia théng ké v6i p = 0,03 & vu

mua va p = 0,005 & vu xuan.

Chiéu cao ciy la chi tiéu thé hién rd nhat kha ning sinh trudng cia ciy ma
ching ta c6 thé quan sat bang mat thuong. Chiéu cao cay dat gi tri cao hay thap thé
hién cay dugc cung cp ddy du dinh dudng hay khéng hodc cay sinh trudng trong
diéu kién moi trudng c6 thuan loi hay kho khin. Qua theo ddi kha ning ting trudng

chi€u cao cay trong hai vu la vu mua va vu xuan cho thay, do cay dugc sinh truong
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trong di€u kién nhiét d0 va cudng dd anh sang cao nén chi€u cao cdy cudi vu mua

(6 cé hai ché d§ tudi) cao hon trong vu xuan. Véi chi€u cao nay cho thay cay lua

trong rudng tudi theo cong thire tudi NTX dé bi gdy d6 hon tudi NLP va ¢ vu mia

de bi gay d6 hon ¢ vu xuan.

Bang 3.3. Khi lwong mdt khém (giai doan trd bong)

6 hai ché @9 twéi khac nhau (g)

NTX NLP
Vu, Thanh
nim - phan T((‘%l)e Khé T&)‘; Tuoi T(g/ol)é Khé T(g/ol)é
Bong 22,90 27,92 1487 4638 2497 2821 1698 47,83
xuin 14 1001 12,20 413 12,88 11,57 1307 486 13,69
2014 tpan 4200 51,20 1001 3122 4412 4985 10,14 2856
RéE 712 868 305 951 78 887 352 992
Téng 82,03 100,00 32,06 100,00 8851 100,00 3550 100,00
Bong 1308 634 515 839 1005 542 457 7,79
via 14 2150 1042 658 1071 1825 984 484 826
2014 Than 6845 3316 1375 2239 4945 2665 1075 1834
R& 2136 1035 387 630 1930 1040 297 507
Téng 206,42 100,00 61,41 100,00 18556 100,00 58,63 100,00

phan hod mam hoa va tao hat.

Kha ning tich luy vat chat kho phuc vu cho qua trinh sinh truéng qua trinh

Trong thi nghiém, kha ning tich luy vét chat khé dugc tinh cho phan than,

14 & giai doan trd. Pay 1a giai doan quan trong trong qua trinh sinh trudong va

phat trién cta cay lua.

Qua két qua nghién ctru cho thiy, kha ning tich luy vat chit kho giai doan trd

¢ cong thuc tudt NTX (32,06 - 61,41 g/khém) cao hon tudi NLP (35,5 - 58,63

g/khém), nhung trong lugng bong tai tudi NLP (7,79 - 47,83 g/khém ) lai cao hon



80

NTX (8,39 - 46,38 g/khom). Két qua thdng ké cho thdy khong cé su khac biét vé
kha ning tich lily vat chat kho ¢ hai ché do tudi khac nhau mirc y nghia 5%. Diéu
nay chimg té ché d¢ tudi khong 1am anh huong dén kha nang tich liy vat chat kho
cua cay lua.
3.2.2. Anh hwéng ciia ché dp twéi dén ning sudt lia

Céac yéu t6 cdu thanh ning sudt va ning sut 1a cac chi tiéu danh gia cho
ca qua trinh thdm canh cta cdy lta, qua theo ddi trong thi nghiém thu duoc két

qua thi nghiém dugc trinh bay qua bang 3.4 va bang 3.5.

Bang 3.4. Cac yéu to cAu thanh niing suit lia & cac ché dd twéi khac nhau

S6 S6 hat T;g:g Nang Sll’f’lt Nang Sll'f’lt
Mua vu CT bong/khém  chac/ 1000 hga ¢ ly thuyet thue té
(bong)  bong (hat) (gam). (ta/ha) (ta/ha)
NTX 6,3 119,5 19,9 74,9 66,0
Vu Xuan
NLP 6,5 122,5 20,8 82,7 70,0
NTX 6,1 125,6 20,8 71,7 57,5
Vu mua
NLP 6,2 129,0 21,7 78,1 60,0

Bang 3.5. Niing suit lta ¢ cac ché dd twéi khac nhau

NTX NLP
Thoi vu/nam 0 . Cv(%) LSDggs
: % S0 vOi ’
0
Ta/ha Yo Ta/ha NTX
Vu xuan 66 100 70 +6,06 8,6 20,2
Vu mua 57 100 60 +5,26 51 10,4

Ning suét thuc té ludn 14 cai dich clia nguoi san xuat lua. Két qua trén cho
thdy, ning suit lua trung binh cua phuong phap tudi NLP dat 60 + 70 ta/ha va tudi
NTX dat 57+ 66 ta/ha, tuy vao mua vu (khong khac biét thong ké). Két qua nay
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cling phit hop v&i nghién ctru cua, Yushi Ye et al (2013)[35] va Tran Thi Ngoc
Huan (2010)[10].

T4An/ha

BNTX
ENLP

S = N W kR N 0 ®
L

Vu xuan Vu mua

Ning suit lia thue té

Hinh 3.1. Anh huéng cia ché 9 twéi dén ning suit lia theo mia vu

3.2.3. Lwong nwoc sw dung trong phwong phdp twéi Nong 1p phoi cho lia

Ngoai nhiing loi ich vé mat moi trudng 1a giam phat thai khi CH, - mot trong
cac khi nha kinh gay ra néng 1én khi hau toan cau, lam giam cac doc td trong dat, tir
d6 gitp ting ning suat cay trong. Phuong phap tudi NLP con dem lai nhiing loi ich
khéc 1a giam lugng nudc tudi so voi tudt NTX.

Luong nudc tudi & cac md hinh thi nghiém ngoai dong rudng dugc trinh bay

¢ cac bang sau:

Bing 3.6. Lwgng nuwéc twéi & cac ché do twoi khac nhau

Lwong nuwéce

3 o 2
Mb hinh (m*/ha/vy) OYIEMSO 06 LSDogs
NTX '
NTX NLP
Vu mia 4200 3500 16,7 3,2 424,32

Vu xuan 4.800 3.600 25,0 3,4 489,96
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Luong nudc tudi cho lua & cdc mua vu tai Phu Xuyén - Ha N1 khi ap dung
ché d6 tudi NLP giam dang ké. Cuy thé, & vu mua lugng nude tudi giam tir 16,7% so
v6i tudi NTX va vu xudn luong nude tudi giam 25% so voi tudi NTX. Két qua
théng ké luong nude tudi cho thiy co su khac biét c6 ¥ nghia thong ké & muc y
nghia 5% giita hai ché do tudi. Két qua nay ciing phu hop v6i nghién ctru cia
Nguyén Xuan Pong (2010)[8].

Tom lai, tir nhimg uu diém trén ciia phuwong phap tuwéi NLP mang lai cho

thay phuong phap nay khong nhitng dem lai loi ich vé mat moi truong 1a giam phat
thai khi CH, - mot trong céc khi nha kinh gdy néng 1én khi hau toan cdu ma con 1am
giam cac doc t6 trong dat, tir d6 gitp ting ning suat cdy trong va ning cao loi
nhuan cho ngudi néng dan. Phuong phap tudi NLP con gitp giai quyét duge van dé
khan hiém nudc tuéi cho san xuit néng nghiép trong hién tai va twong lai. Vi vy,

phuong phéap nay can duoc nhan rong trong thuc té trong laa.
Két luan chwong 3

Ché d6 tudi co6 anh huong dén sinh trudng phét trién va ning suat laa tai
khu vuc nghién ctru: Kha ning tich luy vat chat kho giai doan trd bong & cong
thirc tuéi NTX (32,06 - 61,41 g/khom) cao hon tudi NLP (35,5 - 58,63 g/khom),
nhung trong lugng bong tai cong thuc tudi NLP (7,79 - 47,83 g/khém ) lai cao
hon NTX (8,39 - 46,38 g/khom). Ning suat lia trung binh ciia phuong phéap tudi
NLP dat 60 ~ 70 ta/ha va tudi NTX dat 57 + 66 ta/ha, tuy vao mua vu. Théng ké
cho thiy ché do tuéi khong 1am anh hudng dén kha ning tich lity vat chat kho va

nang suat cua cay lua.
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KET LUAN VA KIEN NGHI

1. Két luan

Tir két qua nghién ctru trong phong thi nghiém va ngoai dong rudng vé anh
hudng cta ché d6 tudi tiét kiém nude (Nong 16 phoi) dén ham lwong N va P dé tiéu

trong dat trong lua nude da rat ra nhitng két luan nhu sau:

1) Néng nghiép giit vai tro chi dao trong co ciu kinh té xd hoi ciia huyén
(chiém 65,25%). Trong hoat dong san xuat néng nghiép, trong lta nudc 1a hoat

dong chinh chiém 92% tong dién tich dat nong nghiép.
2) Anh hudng ciia ché do nudc dén Ni to va Phét pho dé tiéu trong dat:
* TNTP:
- it c6 phan tng chua yéu dén trung tinh va thé 6xy hoa khir (Eh) thép.

- Pat nghién ctru ¢ trang thai kho ¢6 ham luong N-NH," & mic trung binh.
Khi dat kho dugc cho ngap nudc, lwong N-NH," ting manh, dic biét 1a sau tuan dau
Ngap nudc Véi gia tri cuc dai 1a 21,39 mg N-NH,"/100g dat. Sau giai doan nay,
lwong N-NH," trong dat it thay doi, co biéu hién giam nhe, dao dong tir 16,45 dén
19,96 mg/100g dat.

- Ham luong N-NO; trong dat thap va su suy giam N-NOj theo thoi gian
ngap nudc co xay ra nhung khong dang ké (dao dong trong khoang 1,99 - 1,13
mg/100g dat).

- Pét nghién ctru c6 ham lugng Py rat giau. Khi dat ngap nudc luong Py luon
& murc rat giau. Luong Py ting manh trong hai tudn dau ngap nuéc sau d6 6n dinh.
Tudi NTX ¢6 ham lugng Py cao hon so véi tudi NLP. Tudi NLP lam gidm lugng
Pg: trong dat 40,46 - 89,8% s0 véi tudi NTX.

* TNDR:

- Tudi NLP c6 giai doan rat nudc phoi ruong da lam giam manh luong N-
NH," & trong dat so véi tudi NTX (tir 1,64% dén 44,33%).

- Ham luwong N-NOj™ trong dét tai cong thirc twdi NLP thudng cao hon so
Vé6i cong thire tudi NTX (tir 3,59% dén 182% tuy vao mua vu).
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- Tu6i NLP lam giam luong Py trong dat tir 1,11% dén 58,40% so V&i tudi
NTX, tuy thudc vao mua vu. Nhung su giam luong Py khong 1am anh hudng dén
sinh truong va phat trién cia cay lua.

3) Kha ning tich lu§ vat chit kho giai doan trd bong & cong thirc tudi NTX
(32,06 - 61,41 g/khom) cao hon tudi NLP (35,5 - 58,63 g/khom), nhung trong
lugng bong tai cong thure tudi NLP (7,79 - 47,83 g/khdém ) lai cao hon NTX (8,39
- 46,38 g/khém). Ning suit laa trung binh cta phuong phap tudi NLP dat 60 + 70
ta/ha va tudi NTX dat 57 + 66 ta/ha, tiy vao mua vu. Thong ké cho thay ché do tuéi
khong 1am anh huong dén kha ning tich liy vat chat khé va ning suat cua cay lua.

2. Kién nghi

- Ung dung phuong phap tudi tiét kiém nudc trén dién rong tai huyén Phu

Xuyén noi riéng va cac khu vyc khac co6 dieu kién tuong tu.

- Can c6 thém nhing nghién ciru theo hudng niy & nhimng ving dat khéc.
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Phu luc 2

MOT SO HINH ANH LAM THi NGHIEM

Hinh 1. B tri cac cong thirc thi nghiém Hinh 2. Cong thirc thi nghiém sau khi cho
trong x0 ngap 4 cm

Hinh 3. Giai doan rat nudc se mat Hinh 4. Thoi ky ntrt chan chim
CT2-NLP CT2- NLP



91

Hinh 5. Do pH, Eh va liy mau dat Hinh 6. Phan tich mau trong
phong thi nghiém

Hinh 7. May do pH, Eh Hinh 8. M4y so mau DR2700
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MO HINH
TUOL TIEY KIEM NUOC

EAY DUBES B0 MINMM CANM TAC LU
GAARS FHAT THAS XKME NMA KiNH
BANG XY TMUAT TR TIEY MICM Muac

Tk 2 Wi Sy - WS P Rwate - TP s Mot

Rudng tudi TKN
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A r.e A r.e
Rugng tuéi TKN Rugng tudi NTX
Phuy luc 3
Phu luc 3.1
Eh ciia cong thirc thi nghiém trong phong
BALANCED ANOVA FOR VARIATE EH FILE EH-NTX  23/11/17 3:11
—————————————————————————————————————————————————————————————————— :PACGE 1
VARIATE V003 EH
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 9 846968. 94107.6 FrAxA* (0.000 3
2 NLAI 2 38.8075 19.4037 0.62 0.555 3
* RESIDUAL 18 565.797 31.4332
* TOTAL (CORRECTED) 29 847573. 29226.6
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE EH-NTX  23/11/17 3:11
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS EH
0 3 250.000
1 3 83.0000
8 3 -227.333
15 3 -229.333
22 3 -235.000
29 3 -241.333
36 3 -247.333
50 3 -248.333
57 3 -251.222
64 3 -259.222
SE(N=  3) 3.23693
5%LSD 18DF 9.61740
MEANS FOR EFFECT NLAI
NLAI NOS EH
1 10 -159.133
2 10 -160.800
3 10 -161.900
SE(N= 10) 1.77294
5%LSD 18DF 5.26766
ANALYSIS OF VARIANCE SUMMARY TABLE FILE EH-NTX  23/11/17 3:11
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N=  30) —=—————mmmmmmmmoo SD/MEAN | [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS [ [
EH 30 -160.61 170.96 5.6065 3.5 0.0000  0.5550
BALANCED ANOVA FOR VARTATE EH FILE EH-NLP  23/11/17 3:12
—————————————————————————————————————————————————————————————————— :PAGE 1

VARIATE V003 EH

LN SOURCE OF VARIATION DEF SUMS OF MEAN F RATIO PROB ER
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SQUARES SQUARES LN
1 CTHUC 9 946239. 105138. Frxxxx (0.000 3
2 NLAI 2 151.667 75.8334 1.26 0.308 3
* RESIDUAL 18 1083.06 60.1698
* TOTAL (CORRECTED) 29 947474. 32671.5

—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS EH
0 3 250.000
1 3 86.0000
8 3 -226.333
15 3 -229.667
22 3 -237.333
29 3 -242.333
36 3 -95.3333
50 3 198.000
57 3 -128.333
64 3 -145.333
SE (N= 3) 4.47846
5%LSD  18DF 13.3062
MEANS FOR EFFECT NLAT
NLAT NOS EH
1 10 -78.9000
2 10 -73.9000
3 10 -78.4000
SE(N= 10) 2.45295
53L.SD 18DF 7.28809
ANALYSIS OF VARIANCE SUMMARY TABLE FILE EH-NLP 23/11/17 3:12
—————————————————————————————————————————————————————————————————— : PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAT
(N= 30)  —=——mmmmmmmmmm e SD/MEAN | |
NO. BASED ON  BASED ON S [ | |
OBS. TOTAL SS RESID SS | |
EH 30 -77.067 180.75 7.7569 10.1 0.0000  0.3077
Eh ciia cong thirc thi nghiém dong rugng
BALANCED ANOVA FOR VARIATE EH FILE EH-NTX 23/11/17 0:15
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 EH
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 7 11417.6 1631.09 17.93 0.000 3
2 NLAT 2 110.250 55.1250 0.61 0.564 3
* RESIDUAL 14 1273.75 90.9822
* TOTAL (CORRECTED) 23 12801.6 556.592
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE EH-NTX 23/11/17 0:15
—————————————————————————————————————————————————————————————————— : PAGE 2

CTHUC NOS EH
4 3 -147.000
11 3 -175.000
18 3 -199.000
25 3 -152.000
41 3 -163.000
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55 3 -170.000
69 3 -195.000
88 3 -212.000
SE (N= 3) 5.50703
5%LSD 14DF 16.7040

NLAI NOS EH
1 8 -173.625
2 8 -178.500
3 8 -177.750
SE (N= 8) 3.37235
5%LSD 14DF 10.2291

ANALYSIS OF VARIANCE SUMMARY TABLE FILE EH-NTX 23/11/17 0:15

—————————————————————————————————————————————————————————————————— : PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAT
(N=  24)  —mmmmmmmmmmm e SD/MEAN | |
NO. BASED ON BASED ON % | |
0BS. TOTAL SS  RESID SS \ \
EH 24 -176.63 23.592 9.5385 5.4 0.0000 0.5637
BALANCED ANOVA FOR VARIATE EH FILE EH-NLP 23/11/17 0:17
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 EH
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 7 25613.6 3659.09 34.64 0.000 3
2 NLAI 2 567.250 283.625 2.69 0.102 3
* RESTDUAL 14 1478.75 105.625
* TOTAL (CORRECTED) 23 27659.6 1202.59
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE EH-NLP 23/11/17 0:17
—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS EH
4 3 -151.000
11 3 -179.000
18 3 -202.000
25 3 -187.000
41 3 -95.0000
55 3 -142.000
69 3 -174.000
88 3 -193.000
SE(N=  3) 5.93366
5%LSD 14DF 17.9981
MEANS FOR EFFECT NLAT
NLAT NOS EH
1 8 -168.875
2 8 -168.750
3 8 -158.500
SE (N=  8) 3.63361
5%LSD  14DF 11.0216
ANALYSIS OF VARIANCE SUMMARY TABLE FILE EH-NLP 23/11/17 0:17
—————————————————————————————————————————————————————————————————— : PAGE 3

F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1

VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAT
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(N=  24)  ————mmmmmmmmm o SD/MEAN | [
NO. BASED ON  BASED ON % [ |
OBS. TOTAL SS  RESID SS \ \
EH 24 -165.38 34.678 10.277 6.2 0.0000 0.1017
Phu luc 3.2
pH ciia ¢ong thirc thi nghiém trong phong
BALANCED ANOVA FOR VARIATE PH FILE PH-NTX  23/11/17 3:25
—————————————————————————————————————————————————————————————————— :PACGE 1
VARIATE V003 PH
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 8 .698274 .872842E-01 72.35 0.000 3
2 NLAI 2 .154963E-01 .774814E-02  6.42 0.009 3
* RESIDUAL 16 .193037E-01 .120648E-02
* TOTAL (CORRECTED) 26 .733074 .281951E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PH-NTX  23/11/17 3:25
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS PH
1 3 7.25000
8 3 7.21667
15 3 7.22667
22 3 7.20333
29 3 7.06000
36 3 6.89667
50 3 6.88667
57 3 6.88333
64 3 6.87000
SE(N=  3) 0.200539E-01
5%LSD 16DF 0.601220E-01
MEANS FOR EFFECT NLAI
NLAT NOS PH
1 9 7.08667
2 9 7.04889
3 9 7.02889
SE(N=  9) 0.115781E-01
5%LSD 16DF 0.347115E-01
ANALYSTS OF VARIANCE SUMMARY TABLE FILE PH-NTX  23/11/17 3:25
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N=  27)  ———mmmmmmmmmmmmmoooo SD/MEAN | [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \

PH 27 7.0548 0.16791 0.34734E-01 0.5 0.0000 0.0090
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BALANCED ANOVA FOR VARIATE PH FILE PH-NLP  23/11/17 3:27
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 PH
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 CTHUC 8 .202847 .253559E-01 22.96 0.000 3
2 NLAI 2 .373414E-02 .186707E-02 1.69 0.215 3
* RESIDUAL 16 .176733E-01 .110458E-02
* TOTAL (CORRECTED) 26 .224255 .862519E-02
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE PH-NLP  23/11/17 3:27
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS PH
1 3 7.26000
8 3 7.23667
15 3 7.22667
22 3 7.19000
29 3 7.06889
36 3 7.13000
50 3 7.15000
57 3 7.07333
64 3 6.98333
SE (N= 3) 0.191884E-01
5%LSD 16DF 0.575270E-01
MEANS FOR EFFECT NLAI
NLAI NOS PH
1 9 7.15963
2 9 7.13111
3 9 7.14889
SE(N= 9) 0.110784E-01
5%LSD 16DF 0.332132E-01
ANALYSIS OF VARIANCE SUMMARY TABLE FILE PH-NLP  23/11/17 3:27
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC NLAT
(N=  27)  —mmmmmmmm e SD/MEAN | |
NO. BASED ON  BASED ON % [ [
OBS. TOTAL SS  RESID SS [ [

PH 27 7.1465 0.92872E-010.33235E-01 0.5 0.0000 0.2147
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Phu luc 3.3
N-NH," ciia cong thikc thi nghiém trong phong

BALANCED ANOVA FOR VARIATE NH4-NTX FILE NH4-NTX 23/11/17 3:55

—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NH4-NTX
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 8 524.305 65.5382 182.59 0.000 3
2 NLAI 2 14.1509 7.07545 19.71 0.000 3
* RESIDUAL 16 5.74302 .358939
* TOTAL (CORRECTED) 26 544.199 20.9307
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-NTX  23/11/17 3:55
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NH4-NTX
1 3 5.73000
8 3 21.3900
15 3 21.1433
22 3 19.9600
29 3 18.4967
36 3 17.0400
50 3 16.8533
57 3 16.7500
64 3 16.4500
SE (N= 3) 0.345899
5$1LSD 16DF 1.03701
MEANS FOR EFFECT NLAT
NLAI NOS NH4-NTX
1 9 18.1122
2 9 16.6344
3 9 16.5244
SE (N= 9) 0.199705
5%LSD 16DF 0.598719
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-NTX  23/11/17 3:55
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N=  27)  =———mmmmmmm e SD/MEAN | [
NO. BASED ON  BASED ON s \ \
OBS. TOTAL SS  RESID SS \ \
NH4-NTX 27 17.090 4.5750 0.59912 3.5 0.0000 0.0001
BALANCED ANOVA FOR VARIATE NH4-NLP FILE NH4-NLP  23/11/17 3:58
—————————————————————————————————————————————————————————————————— :PAGE 1
VARTATE V003 NH4-NLP
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 8 943.083 117.885 330.43 0.000 3
2 NLATI 2 5.85722 2.92861 8.21 0.004 3

* RESIDUAL 16 5.70823 .356765
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* TOTAL (CORRECTED) 26 954.648 36.7172

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-NLP 23/11/17 3:58

—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NH4-NLP
1 3 5.72000
8 3 21.4100
15 3 21.1800
22 3 19.9800
29 3 17.8700
36 3 12.6500
50 3 5.99000
57 3 9.40000
64 3 15.8000
SE(N=  3) 0.344850
5%LSD 16DF 1.03387
MEANS FOR EFFECT NLAI
NLAI NOS NH4-NLP
1 9 14.9944
2 9 13.8556
3 9 14.4833
SE(N= 9) 0.199099
5%LSD 16DF 0.596903
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-NLP  23/11/17 3:58
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAI
(N=  27)  —mmmmmmmm e SD/MEAN | |
NO. BASED ON  BASED ON $ [ [
OBS. TOTAL SS  RESID SS | [
NH4-NLP 27 14.444 6.0595 0.59730 4.1 0.0000 0.0036
BALANCED ANOVA FOR VARIATE NH4-36 FILE NH4-36 14/ 7/17 8:25
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NH4-36
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 32.0166 32.0166 67.58 0.011 3
2 NLAI 2 2.01670 1.00835 2.13 0.320 3
* RESIDUAL 2 .947504 .473752
* TOTAL (CORRECTED) 5 34.9808 6.99616
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-36 14/ 7/17 8:25
—————————————————————————————————————————————————————————————————— :PAGE 2

CTHUC NOS NH4-36
1 3 17.2700
2 3 12.6500
SE (N= 3) 0.397388
5%LSD 2DF 2.38462
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NLAT NOS NH4-36
1 2 15.6650
2 2 14.2450
3 2 14.9700
SE (N= 2) 0.486699
5%LSD 2DF 2.92055

ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-36 14/ 7/17 8:25

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= 6)  mmmm—mmmmmm———mmmm—- SD/MEAN | [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \
NH4-36 6 14.960 2.6450 0.68830 4.6 0.0113 0.3196
BALANCED ANOVA FOR VARIATE NH4-50 FILE NH4-50 14/ 7/17 8:27
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NH4-50
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 161.098 161.098 206.21 0.003 3
2 NLAI 2 2.41923 1.20962 1.55 0.392 3
* RESIDUAL 2 1.56243 .781216
* TOTAL (CORRECTED) 5 165.080 33.0159
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-50 14/ 7/17 8:27
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NH4-50
1 3 16.3533
2 3 5.99000
SE(N=  3) 0.510299
5%LSD  2DF 3.06217
MEANS FOR EFFECT NLATI
NLAI NOS NH4-50
1 2 12.0550
2 2 10.5900
3 2 10.8700
SE(N=  2) 0.624986
5%LSD  2DF 3.75037
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-50 14/ 7/17 8:27
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= 6)  mmmm—mmmmm————mmm——— SD/MEAN | [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \
NH4-50 6 11.172 5.7459 0.88386 7.9 0.0031  0.3922
BALANCED ANOVA FOR VARIATE NH4-57 FILE NH4-57  23/11/17 4: 0
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NH4-57
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 81.0337 81.0337 ArAxAx 0,000 3

2 NLAI 2 1.10163 .550817 69.54 0.012 3
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* RESIDUAL 2 .158428E-01 .792138E-02

* TOTAL (CORRECTED)

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-57

—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NH4-57
1 3 16.7500
2 3 9.40000
SE(N=  3) 0.513854E-01
5%LSD  2DF 0.308350
MEANS FOR EFFECT NLAI
NLAT NOS NH4-57
1 2 13.6767
2 2 12.7117
3 2 12.8367
SE(N=  2) 0.629340E-01
5%LSD  2DF 0.377650
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-57  23/11/17 4: 0
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= 6)  —mm——————————————— - SD/MEAN | [
NO. BASED ON  BASED ON % | \
OBS. TOTAL SS  RESID SS \ \
NH4-57 6 13.075 4.0534 0.89002E-01 0.7 0.0001  0.0122
BALANCED ANOVA FOR VARTATE  NH4-64 FILE NH4-64 14/ 7/17 8:30
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NH4-64
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 .464817 .464817 1.81 0.312 3
2 NLAI 2 1.69333 .846667 3.29 0.233 3
* RESIDUAL 2 .514134 .257067
* TOTAL (CORRECTED) 5 2.67228 534457
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-64 14/ 7/17 8:30
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NH4-64
1 3 16.3567
2 3 15.8000
SE(N=  3) 0.292727
5%LSD  2DF 1.75657
MEANS FOR EFFECT NLAT
NLAI NOS NH4-64
1 2 16.7450
2 2 15.4450
3 2 16.0450
SE(N=  2) 0.358516
5%LSD  2DF 2.15135
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-64 14/ 7/17 8:30
—————————————————————————————————————————————————————————————————— :PAGE 3

F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1

VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAT
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(N= 6)  mmmmmmmmmmmmmm—— e SD/MEAN | |
NO. BASED ON  BASED ON % | |
OBS. TOTAL SS  RESID SS | \
NH4-64 6 16.078 0.73107 0.50702 3.2 0.3118  0.2334

Phu luc 3.4
N-NH," ciia cong thirc thi nghiém déng ruéng vu xuin

BALANCED ANOVA FOR VARIATE NH4-NTX FILE NH4-NTX 14/ 7/17 9:53

—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NH4-NTX
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 7 193.055 27.5792 54.78 0.000 3
2 NLAI 2 .829900 .414950 0.82 0.462 3
* RESIDUAL 14 7.04811 .503436
* TOTAL (CORRECTED) 23 200.933 8.73620
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-NTX 14/ 7/17 9:53
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NH4-NTX
4 3 8.16000
11 3 9.73000
18 3 11.5100
25 3 5.12000
41 3 3.79000
55 3 5.62000
69 3 4.19000
88 3 3.22000
SE(N=  3) 0.409649
5%LSD 14DF 1.24256
MEANS FOR EFFECT NLAI
NLAI NOS NH4-NTX
1 8 6.53500
2 8 6.56250
3 8 6.15500
SE(N=  8) 0.250858
5%LSD 14DF 0.760907
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-NTX 14/ 7/17 9:53
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N=  24)  ——mmmmmmm e SD/MEAN | |
NO. BASED ON  BASED ON % | \
OBS. TOTAL SS  RESID SS \ \
NH4-NTX 24 6.4175 2.9557 0.70953 11.1 0.0000 0.4619
BALANCED ANOVA FOR VARIATE NH4-NLP FILE NH4-NLP 14/ 7/17 9:54
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NH4-NLP
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 7 235.657 33.6653 116.26 0.000 3
2 NLAI 2 .203700 .101850 0.35 0.713 3

* RESIDUAL 14 4.05391 .289565
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* TOTAL (CORRECTED) 23 239.915 10.4311

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-NLP 14/ 7/17 9:54

—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NH4-NLP
4 3 8.18000
11 3 9.94000
18 3 11.0600
25 3 4.35000
41 3 2.11000
55 3 3.76000
69 3 4.40000
88 3 3.29000
SE(N=  3) 0.310679
53LSD 14DF 0.942359
MEANS FOR EFFECT NLAT
NLAT NOS NH4-NLP
1 8 5.82875
2 8 5.81375
3 8 6.01625
SE(N=  8) 0.190251
53LSD 14DF 0.577075
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-NLP 14/ 7/17 9:54
—————————————————————————————————————————————————————————————————— : PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAT
(N=  24)  —mmmmmmmmmmm e SD/MEAN | |
NO. BASED ON BASED ON % | |
0BS. TOTAL SS  RESID SS \ \
NH4-NLP 24 5.8863 3.2297 0.53811 9.1 0.0000 0.7134
BALANCED ANOVA FOR VARIATE NH4-41NS FILE NH4-41 23/11/17 10:44
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 NH4-41NS
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 4.23360 4.23360 75.00 0.010 3
2 NLAI 2 .644700 .322350 5.71 0.150 3
* RESTDUAL 2 .112900 .564498E-01
* TOTAL (CORRECTED) 5 4.99120 .998240
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-41 23/11/17 10:44
—————————————————————————————————————————————————————————————————— : PAGE 2

CTHUC NOS NH4-41NS
1 3 3.79000
2 3 2.11000
SE (N= 3) 0.137174
5%LSD 2DF 0.823142

NLATI NOS NH4-41NS
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1 2 2.61500
2 2 3.39500
3 2 2.84000
SE (N= 2) 0.168003
5%LSD 2DF 1.00814

ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-41 23/11/17 10:44

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= () T —— SD/MEAN | [
NO. BASED ON  BASED ON 5 \ \
0BS. TOTAL SS  RESID SS \ \
NH4-41NS 6 2.9500 0.99912 0.23759 8.1 0.0100 0.1500
BALANCED ANOVA FOR VARIATE NH4-55NS FILE NH4-55  23/11/17 10:46
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NH4-55NS
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 5.18940 5.18940 22.78 0.038 3
2 NLAI 2 .990100 .495050 2.17 0.315 3
* RESIDUAL 2 .455700 .227850
* TOTAL (CORRECTED) 5 6.63520 1.32704
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-55  23/11/17 10:46
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NH4-55NS
1 3 5.62000
2 3 3.76000
SE(N=  3) 0.275590
5%LSD  2DF 1.65374
MEANS FOR EFFECT NLAI
NLATI NOS NH4-55NS
1 2 5.18500
2 2 4.19000
3 2 4.69500
SE(N=  2) 0.337528
53LSD  2DF 2.02541
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-55  23/11/17 10:46
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= S T —— SD/MEAN | |
NO. BASED ON  BASED ON 5 \ \
0BS. TOTAL SS  RESID SS | |

NH4-55NS 6 4.6900 1.1520 0.47734 10.2 0.0382 0.3151
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Phu luc 3.5

N-NH," ciia cong thirc thi nghiém déng rudng vu mua

BALANCED ANOVA FOR VARIATE NH4-NTX FILE NH4-NTX 14/ 7/17 16:34

—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NH4-NTX
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 7 87.2614 12.4659 144.71 0.000 3
2 NLAI 2 .154800 .773999E-01  0.90 0.432 3
* RESIDUAL 14 1.20600 .861430E-01
* TOTAL (CORRECTED) 23 88.6222 3.85314
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-NTX 14/ 7/17 16:34
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NH4-NTX
4 3 4.29000
11 3 6.04000
18 3 8.28000
25 3 2.98000
35 3 2.07000
47 3 3.65000
65 3 3.28000
80 3 2.83000
SE(N=  3) 0.169453
5%LSD 14DF 0.513989
MEANS FOR EFFECT NLAI
NLAI NOS NH4-NTX
1 8 4.26750
2 8 4.07250
3 8 4.19250
SE(N=  8) 0.103768
5%LSD 14DF 0.314753
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-NTX 14/ 7/17 16:34
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N=  24)  ——mmmmmmm e SD/MEAN | |
NO. BASED ON  BASED ON % | \
OBS. TOTAL SS  RESID SS | |
NH4-NTX 24 4.1775 1.9629 0.29350 7.0 0.0000  0.4320
BALANCED ANOVA FOR VARIATE NH4-NLP FILE NH4-NLP 14/ 7/17 16:35
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NH4-NLP
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 7 99.9210 14.2744 622.61 0.000 3
2 NLAI 2 .390249E-01 .195125E-01  0.85 0.451 3
* RESIDUAL 14 .320975 .229268E-01
* TOTAL (CORRECTED) 23 100.281 4.36004

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-NLP 14/ 7/17 16:35
—————————————————————————————————————————————————————————————————— :PAGE 2
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MEANS FOR EFFECT CTHUC

CTHUC NOS NH4-NLP
4 3 4.31000
11 3 6.13000
18 3 8.35000
25 3 3.04000
35 3 1.33000
47 3 3.59000
65 3 3.61000
80 3 2.76000
SE (N= 3) 0.874201E-01
5%LSD 14DF 0.265164
MEANS FOR EFFECT NLAI
NLAT NOS NH4-NLP
1 8 4.16000
2 8 4.17625
3 8 4.08375
SE (N= 8) 0.535336E-01
5%LSD 14DF 0.162379

ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-NLP 14/ 7/17 16:35

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N=  24)  ——mmmmmmmmmmmm o SD/MEAN | [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ [
NH4-NLP 24 4.1400 2.0881 0.15142 3.7 0.0000 0.4508
BALANCED ANOVA FOR VARIATE NH4-35NS FILE NH4-35 14/ 7/17 16:41
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NH4-35NS
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 .821400 .821400 53.51 0.015 3
2 NLAI 2 .169000E-01 .845000E-02 0.55 0.645 3
* RESIDUAL 2 .307000E-01 .153500E-01
* TOTAL (CORRECTED) 5 .869000 .173800
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NH4-35 14/ 7/17 16:41
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NH4-35NS
1 3 2.07000
2 3 1.33000
SE (N= 3) 0.715309E-01
5%LSD  2DF 0.429237
MEANS FOR EFFECT NLAT
NLAI NOS NH4-35NS
1 2 1.77500
2 2 1.66500
3 2 1.66000
SE(N=  2) 0.876071E-01
5%LSD  2DF 0.525706
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NH4-35 14/ 7/17 16:41
—————————————————————————————————————————————————————————————————— :PAGE 3

F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= 6)  —m——————————————— - SD/MEAN | [



108

NO. BASED ON BASED ON % | |
OBS. TOTAL SS RESID SS | |
NH4-35NS 6 1.7000 0.41689 0.12390 7.3 0.0148 0.6451

Phu luc 3.6
N-NOj ciia cong thirc thi nghiém trong phong

BALANCED ANOVA FOR VARIATE NO3-NTX FILE NO3-NTX 23/11/17 1:17

—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NO3-NTX
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 8 2.44165 .305206 16.15 0.000 3
2 NLAI 2 .440074E-01 .220037E-01 1.16 0.338 3
* RESTIDUAL 16 .302459 .189037E-01
* TOTAL (CORRECTED) 26 2.78812 .107235
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-NTX 23/11/17 1:17
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NO3-NTX
1 3 1.68000
8 3 1.99000
15 3 1.91667
22 3 1.81000
29 3 1.71000
36 3 1.49000
50 3 1.28000
57 3 1.19000
64 3 1.13000
SE(N=  3) 0.793803E-01
53L.SD 16DF 0.237983
MEANS FOR EFFECT NLATI
NLAT NOS NO3-NTX
1 9 1.63444
2 9 1.55111
3 9 1.54667
SE(N=  9) 0.458302E-01
53L.SD 16DF 0.137400
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-NTX 23/11/17 1:17
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAT
(N= 27)  —mmmmmmmmmmmm e SD/MEAN | |
NO. BASED ON BASED ON % | |
0BS. TOTAL SS  RESID SS | |
NO3-NTX 27 1.5774 0.32747 0.13749 8.7 0.0000  0.3382
BALANCED ANOVA FOR VARIATE NO3-NLP FILE NO3-NLP 23/11/17 4:18
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 NO3-NLP
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 8 11.6763 1.45954 80.50 0.000 3
2 NLAI 2 .251230 .125615 6.93 0.007 3

* RESIDUAL 16 .290104 .181315E-01
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* TOTAL (CORRECTED) 26 12.2177 .469911

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-NLP 23/11/17 4:18

—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NO3-NLP
1 3 1.67000
8 3 1.98333
15 3 1.89000
22 3 1.84000
29 3 1.75333
36 3 2.70000
50 3 3.78000
57 3 2.55000
64 3 1.68000
SE(N=  3) 0.777420E-01
5%LSD 16DF 0.233072
MEANS FOR EFFECT NLAI
NLAI NOS NO3-NLP
1 9 2.33778
2 9 2.11111
3 9 2.16667
SE(N= 9) 0.448844E-01
5%LSD 16DF 0.134564
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-NLP  23/11/17 4:18
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC NLAI
(N=  27)  —mmmmmmmm e SD/MEAN | |
NO. BASED ON  BASED ON $ [ [
OBS. TOTAL SS  RESID SS | |
NO3-NLP 27 2.2052 0.68550 0.13465 6.1 0.0000 0.0068
BALANCED ANOVA FOR VARIATE NO3-36 FILE NO3-36 14/ 7/17 9:10
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NO3-36
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 2.19615 2.19615 269.47 0.002 3
2 NLAI 2 .679001E-01 .339500E-01 4.17 0.194 3
* RESIDUAL 2 .162999E-01 .814997E-02
* TOTAL (CORRECTED) 5 2.28035 .456070
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-36 14/ 7/17 9:10
—————————————————————————————————————————————————————————————————— :PAGE 2

CTHUC NOS NO3-36
1 3 1.49000
2 3 2.70000
SE (N= 3) 0.521215E-01
5%LSD 2DF 0.312767

NLAI NOS NO3-36
1 2 2.24500
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2 2 2.01000
3 2 2.03000
SE (N= 2) 0.638356E-01
5%LSD 2DF 0.383060

ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-36 14/ 7/17 9:10

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAT
(N= 6)  mmmmmmmm—mmm——mm— - SD/MEAN | |
NO. BASED ON  BASED ON s \ \
OBS. TOTAL SS  RESID SS \ \
NO3-36 6 2.0950 0.67533 0.90277E-01 4.3 0.0023 0.1944
BALANCED ANOVA FOR VARTATE NO3-50 FILE NO3-50 14/ 7/17 9:14
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NO3-50
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 9.37500 9.37500 622.93 0.001 3
2 NLAI 2 .853001E-01 .426500E-01  2.83 0.261 3
* RESIDUAL 2 .300997E-01 .150499E-01
* TOTAL (CORRECTED) 5 9.49040 1.89808
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-50 14/ 7/17 9:14
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NO3-50
1 3 1.28000
2 3 3.78000
SE (N= 3) 0.708281E-01
5%LSD 2DF 0.425020
MEANS FOR EFFECT NLAI
NLAT NOS NO3-50
1 2 2.66500
2 2 2.37500
3 2 2.55000
SE(N=  2) 0.867464E-01
5$LSD  2DF 0.520541
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-50 14/ 7/17 9:14
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= 6)  mmmm—mmm——mm——mm— - SD/MEAN | [
NO. BASED ON  BASED ON s \ \
OBS. TOTAL SS  RESID SS \ \
NO3-50 6 2.5300 1.3777 0.12268 4.8 0.0010 0.2611
BALANCED ANOVA FOR VARIATE NO3-57 FILE NO3-57 14/ 7/17 9:15
—————————————————————————————————————————————————————————————————— :PAGE 1
VARTATE V003 NO3-57
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 2.77440 2.77440 AxrxAkxx (0,000 3
2 NLATI 2 .909999E-02 .455000E-02 3.37 0.229 3

* RESIDUAL 2 .270040E-02 .135020E-02
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* TOTAL (CORRECTED) 5 2.78620 .557240

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-57 14/ 7/17 9:15

—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NO3-57
1 3 1.19000
2 3 2.55000
SE(N=  3) 0.212148E-01
5%LSD  2DF 0.127304
MEANS FOR EFFECT NLAT
NLAI NOS NO3-57
1 2 1.87500
2 2 1.82000
3 2 1.91500
SE (N= 2) 0.259827E-01
5%LSD  2DF 0.155915
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-57 14/ 7/17 9:15
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAT
(N= 6)  mmmmmmmm—mmm——mm - SD/MEAN | [
NO. BASED ON  BASED ON s \ \
OBS. TOTAL SS  RESID SS \ \
NO3-57 6 1.8700 0.74649 0.36745E-01 2.0 0.0004 0.2294
BALANCED ANOVA FOR VARIATE NO3-64 FILE NO3-64 14/ 7/17 9:16
—————————————————————————————————————————————————————————————————— PAGE 1
VARTATE V003 NO3-64
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 .453750 453750 19.35 0.045 3
2 NLAI 2 .427000E-01 .213500E-01  0.91 0.524 3
* RESIDUAL 2 .469000E-01 .234500E-01
* TOTAL (CORRECTED) 5 .543350 .108670
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-64 14/ 7/17 9:16
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NO3-64
1 3 1.13000
2 3 1.68000
SE(N=  3) 0.884119E-01
5%LSD 2DF 0.530536
MEANS FOR EFFECT NLAI
NLAT NOS NO3-64
1 2 1.31000
2 2 1.51500
3 2 1.39000
SE (N= 2) 0.108282
5$LSD  2DF 0.649771
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-64 14/ 7/17 9:16
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI

(N= 6)  —m——————————————— - SD/MEAN | [
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NO. BASED ON BASED ON % | |
OBS. TOTAL SS RESID SS | |
NO3-64 6 1.4050 0.32965 0.15313 10.9 0.0453 0.5235

Phu luc 3.7
N-NOj ciia cong thirc thi nghiém ddng rugng vu xuin

BALANCED ANOVA FOR VARIATE NO3-NTX FILE NO3-NTX 14/ 7/17 10:34

—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NO3-NTX
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 7 5.88867 .841238 13.92 0.000 3
2 NLAI 2 .871083E-01 .435542E-01 0.72 0.508 3
* RESIDUAL 14 .846359 .604542E-01
* TOTAL (CORRECTED) 23 6.82213 .296614
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-NTX 14/ 7/17 10:34
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NO3-NTX
4 3 3.14000
11 3 2.93000
18 3 2.81333
25 3 2.65000
41 3 2.47000
55 3 2.23000
69 3 1.92000
88 3 1.58000
SE(N=  3) 0.141956
5%LSD 14DF 0.430583
MEANS FOR EFFECT NLAI
NLAI NOS NO3-NTX
1 8 2.53125
2 8 2.38625
3 8 2.48250
SE(N=  8) 0.869297E-01
5%LSD 14DF 0.263677
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-NTX 14/ 7/17 10:34
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC INLAT
(N=  24)  ——mm—mmmmmmmmmm o SD/MEAN | |
NO. BASED ON  BASED ON 5 \ \
OBS. TOTAL SS  RESID SS \ \
NO3-NTX 24 2.4667 0.54462 0.24587 10.0 0.0000 0.5075
BALANCED ANOVA FOR VARIATE NO3-NLP FILE NO3-NLP 14/ 7/17 10:57
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NO3-NLP
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 7 6.58380 .940543 11.29 0.000 3
2 NLAT 2 .173425 .867125E-01 1.04 0.381 3

* RESIDUAL 14 1.16598 .832840E-01
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* TOTAL (CORRECTED) 23 7.92320 .344487

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-NLP 14/ 7/17 10:57

—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NO3-NLP
4 3 3.09000
11 3 2.85000
18 3 2.76000
25 3 2.58000
41 3 3.44000
55 3 2.31000
69 3 2.14000
88 3 1.67000
SE (N=  3) 0.166617
53LSD 14DF 0.505387
MEANS FOR EFFECT NLATI
NLAT NOS NO3-NLP
1 8 2.61500
2 8 2.49625
3 8 2.70375
SE (N=  8) 0.102032
53LSD 14DF 0.309485
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-NLP 14/ 7/17 10:57
—————————————————————————————————————————————————————————————————— : PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAT
(N=  24)  —mmmmmmmmmmm e SD/MEAN | |
NO. BASED ON BASED ON % | |
0BS. TOTAL SS  RESID SS \ \
NO3-NLP 24 2.6050 0.58693 0.28859 11.1 0.0001  0.3805

BALANCED ANOVA FOR VARIATE NO3-NLP FILE NO3-NLP 14/ 7/17 10:57

—————————————————————————————————————————————————————————————————— :PAGE 1

VARIATE V003 NO3-NLP

LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 CTHUC 7 6.58380 .940543 11.29 0.000 3

2 NLAI 2 .173425 .867125E-01  1.04 0.381 3

* RESIDUAL 14 1.16598 .832840E-01

* TOTAL (CORRECTED) 23 7.92320 .344487

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-NLP 14/ 7/17 10:57
—————————————————————————————————————————————————————————————————— :PAGE 2

CTHUC NOS NO3-NLP
4 3 3.09000
11 3 2.85000
18 3 2.76000
25 3 2.58000
41 3 3.44000
55 3 2.31000
69 3 2.14000
88 3 1.67000
SE (N= 3) 0.166617

5%LSD 14DF 0.505387
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MEANS FOR EFFECT NLAI

NLAT NOS NO3-NLP
1 8 2.61500
2 8 2.49625
3 8 2.70375
SE (N= 8) 0.102032
5%LSD 14DF 0.309485

ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-NLP 14/ 7/17 10:57

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= 24)  ————mmmmmmmmmmoo o SD/MEAN | [
NO. BASED ON  BASED ON % \ |
OBS. TOTAL SS  RESID SS \ \
N03-NLP 24 2.6050 0.58693 0.28859 11.1 0.0001  0.3805
BALANCED ANOVA FOR VARIATE NO3-41NS FILE BOOKS54 14/ 7/17 10:52
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NO3-41NS
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 1.41135 1.41135 65.34 0.012 3
2 NLAT 2 .281200 .140600 6.51 0.134 3
* RESIDUAL 2 .432000E-01 .216000E-01
* TOTAL (CORRECTED) 5 1.73575 .347150
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE BOOK54 14/ 7/17 10:52
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NO3-41NS
1 3 2.47000
2 3 3.44000
SE(N=  3) 0.848528E-01
5%LSD  2DF 0.509178
MEANS FOR EFFECT NLAI
NLAT NOS NO3-41NS
1 2 3.18500
2 2 2.66500
3 2 3.01500
SE(N=  2) 0.103923
5$LSD  2DF 0.623614
ANALYSIS OF VARIANCE SUMMARY TABLE FILE BOOK54 14/ 7/17 10:52
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= 6)  mmmm—mmm——mm——mm— - SD/MEAN | [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \

NO3-41NS 6 2.9550 0.58919 0.14697 5.0 0.0117 0.1341
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Phu luc 3.8
N-NOj; ciia cong thirc thi nghiém dong rudng vu mua

BALANCED ANOVA FOR VARIATE NO3-NTX FILE NO3-NTX 14/ 7/17 16: 8

—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NO3-NTX
LN  SOURCE OF VARIATION DF  SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 7 3.06596 .437995 149.28 0.000 3
2 NLAI 2 .334110E-01 .167055E-01 5.69 0.015 3
* RESIDUAL 14 .410773E-01 .293409E-02
* TOTAL (CORRECTED) 23 3.14045 .136541
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-NTX 14/ 7/17 16: 8
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NO3-NTX
4 3 1.32000
11 3 0.950000
18 3 0.820000
25 3 0.670000
35 3 0.500000
47 3 0.260000
65 3 0.280000
80 3 0.270000
SE(N=  3) 0.312735E-01
53L.SD 14DF 0.948594E-01
MEANS FOR EFFECT NLATI
NLAT NOS NO3-NTX
1 8 0.685000
2 8 0.597250
3 8 0.619000
SE(N=  8) 0.191510E-01
53L.SD 14DF 0.580893E-01
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-NTX 14/ 7/17 1l6: 8
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAT
(N=  24)  ——mmmmmmmmmm e SD/MEAN | |
NO. BASED ON BASED ON % | |
0BS. TOTAL SS  RESID SS \ |
NO3-NTX 24 0.63375 0.36952 0.54167E-01 8.5 0.0000 0.0154
BALANCED ANOVA FOR VARIATE NO3-NLP FILE NO3-NLP 14/ 7/17 16: 9
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NO3-NLP
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 7 3.49406 .499152 128.69 0.000 3
2 NLAI 2 .283000E-01 .141500E-01  3.65 0.052 3

* RESIDUAL 14 .543001E-01 .387858E-02

* TOTAL (CORRECTED) 23 3.57666 .155507
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TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-NLP 14/ 7/17 16: 9

—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NO3-NLP
4 3 1.29000
11 3 0.890000
18 3 0.780000
25 3 0.650000
35 3 1.41000
47 3 0.440000
65 3 0.390000
80 3 0.320000
SE (N= 3) 0.359563E-01
5%LSD 14DF 0.109064
MEANS FOR EFFECT NLAT
NLAI NOS NO3-NLP
1 8 0.818750
2 8 0.738750
3 8 0.756250
SE (N= 8) 0.220187E-01
5%LSD 14DF 0.667875E-01
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-NLP 14/ 7/17 16: 9
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAT
(N= 24)  ————mmmmmmm e SD/MEAN | [
NO. BASED ON  BASED ON s \ \
OBS. TOTAL SS  RESID SS | |
NO3-NLP 24 0.77125 0.39434 0.62278E-01 8.1 0.0000 0.0522
BALANCED ANOVA FOR VARIATE NO3-35NS FILE NO3-35 14/ 7/17 16:16
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NO3-35NS
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 1.24215 1.24215 169.00 0.004 3
2 NLAI 2 .789999E-02 .395000E-02  0.54 0.651 3
* RESIDUAL 2 .147001E-01 .735005E-02
* TOTAL (CORRECTED) 5 1.26475 .252950
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-35 14/ 7/17 16:16
—————————————————————————————————————————————————————————————————— :PAGE 2

CTHUC NOS NO3-35NS
1 3 0.500000
2 3 1.41000
SE (N= 3) 0.494976E-01
5%LSD 2DF 0.297022

NLAT NOS NO3-35NS
1 2 1.00500
2 2 0.920000
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3 2 0.940000
SE (N= 2) 0.606220E-01
5%LSD 2DF 0.363776

ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-35 14/ 7/17 16:16

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAT
(N= 6)  mmmmmmmmmm————————— SD/MEAN | |
NO. BASED ON BASED ON % | |
OBS. TOTAL SS RESID SS \ |
NO3-35NS 6 0.95500 0.50294 0.85732E-01 9.0 0.0039 0.6506
BALANCED ANOVA FOR VARIATE NO3-47NS FILE NO3-47 14/ 7/17 16:18
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NO3-47NS
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 .486000E-01 .486000E-01 32.79 0.026 3
2 NLAI 2 .324000E-03 .162000E-03 0.11 0.901 3
* RESIDUAL 2 .296400E-02 .148200E-02
* TOTAL (CORRECTED) 5 .518880E-01 .103776E-01
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NO3-47 14/ 7/17 16:18
—————————————————————————————————————————————————————————————————— : PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NO3-47NS
1 3 0.260000
2 3 0.440000
SE (N= 3) 0.222261E-01
5%LSD 2DF 0.133373
MEANS FOR EFFECT NLAI
NLAT NOS NO3-47NS
1 2 0.350000
2 2 0.359000
3 2 0.341000
SE (N= 2) 0.272213E-01
5%LSD 2DF 0.163348
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NO3-47 14/ 7/17 16:18
—————————————————————————————————————————————————————————————————— : PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAT
(N= 6)  —mm———————————————— SD/MEAN | |
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS RESID SS \ \

NO3-47NS 6 0.35000 0.10187 0.38497E-01 11.0 0.0257 0.9009
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Phu luc 3.9
P4t ctia cong thirc thi nghiém trong phong

BALANCED ANOVA FOR VARIATE PDT-NTX FILE P-NTX 23/11/17 2: 3

—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 PDT-NTX
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 8 94.6335 11.8292 95.54 0.000 3
2 NLAI 2 .686958 .343479 2.77 0.091 3
* RESIDUAL 16 1.98092 .123808
* TOTAL (CORRECTED) 26 97.3014 3.74236
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE P-NTX  23/11/17 2: 3
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS PDT-NTX
1 3 2.58000
8 3 5.32000
15 3 6.81000
22 3 7.39000
29 3 7.82333
36 3 7.76000
50 3 8.14333
57 3 8.64000
64 3 8.94000
SE(N=  3) 0.203148
5%LSD 16DF 0.609042
MEANS FOR EFFECT NLAI
NLAI NOS PDT-NTX
1 9 7.24700
2 9 6.85700
3 9 7.03156
SE(N= 9) 0.117288
5%LSD 16DF 0.351630
ANALYSIS OF VARIANCE SUMMARY TABLE FILE P-NTX  23/11/17 2: 3
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N=  27)  ——mmmmmmmmmm e SD/MEAN | |
NO. BASED ON  BASED ON % | \
OBS. TOTAL SS  RESID SS | |
PDT-NTX 27 7.0452 1.9345 0.35186 5.0 0.0000 0.0910
BALANCED ANOVA FOR VARIATE PDT-NLP FILE P-NLP  23/11/17 2: 4
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 PDT-NLP
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 8 93.2736 11.6592 130.59 0.000 3
2 NLAI 2 1.41172 .705859 7.91 0.004 3

* RESIDUAL 16 1.42853 .892834E-01

* TOTAL (CORRECTED) 26 96.1138 3.69669
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TABLE OF MEANS FOR FACTORIAL EFFECTS FILE P-NLP 23/11/17 2: 4

—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS PDT-NLP
1 3 2.59000
8 3 5.28000
15 3 6.79000
22 3 7.36000
29 3 7.77000
36 3 4.62000
50 3 2.83000
57 3 6.11000
64 3 7.56000
SE (N=  3) 0.172514
5%LSD 16DF 0.517200
MEANS FOR EFFECT NLAT
NLAI NOS PDT-NLP
1 9 5.95378
2 9 5.39755
3 9 5.61867
SE (N= 9) 0.996011E-01
5%LSD 16DF 0.298606
ANALYSIS OF VARIANCE SUMMARY TABLE FILE P-NLP  23/11/17 2: 4
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAT
(N= 27)  =———mmmmmmm e SD/MEAN | [
NO. BASED ON  BASED ON s \ \
OBS. TOTAL SS  RESID SS | |
PDT-NLP 27 5.6567 1.9227 0.29880 5.3 0.0000 0.0042
BALANCED ANOVA FOR VARTATE P-36 FILE P-36 23/11/17 2:30
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 P-36
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 14.7894 14.7894 36.82 0.023 3
2 NLAI 2 .204330E-01 .102165E-01  0.03 0.977 3
* RESIDUAL 2 .803434 .401717
* TOTAL (CORRECTED) 5 15.6133 3.12265
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE P-36  23/11/17 2:30
—————————————————————————————————————————————————————————————————— :PAGE 2

CTHUC NOS P-36
1 3 7.76000
2 3 4.62000
SE (N= 3) 0.365931
5%LSD 2DF 2.19585

NLAT NOS P-36
1 2 6.16550
2 2 6.13400
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3 2 6.27050
SE (N= 2) 0.448172
5%LSD 2DF 2.68936

ANALYSIS OF VARIANCE SUMMARY TABLE FILE P-36 23/11/17 2:30
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAT
(N= 6)  mmmmmmmmmm————————— SD/MEAN | |
NO. BASED ON BASED ON % | |
OBS. TOTAL SS RESID SS \ \
P-36 6 6.1900 1.7671 0.63381 10.2 0.0226 0.9771
BALANCED ANOVA FOR VARIATE P-50 FILE P-50 23/11/17 2:32
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 P-50
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 42.3473 42.3473 318.99 0.002 3
2 NLAI 2 .323976 .161988 1.22 0.450 3
* RESIDUAL 2 .265511 .132755
* TOTAL (CORRECTED) 5 42.9368 8.58735
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE P-50 23/11/17 2:32
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS P-50
1 3 8.14333
2 3 2.83000
SE (N= 3) 0.210361
5%LSD 2DF 1.26232
MEANS FOR EFFECT NLATI
NLAI NOS P-50
1 2 5.74050
2 2 5.17900
3 2 5.54050
SE (N= 2) 0.257639
5%LSD 2DF 1.54602
ANALYSIS OF VARIANCE SUMMARY TABLE FILE P-50 23/11/17 2:32
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC INLAT
(N= 6)  —mm———————————————— SD/MEAN | |
NO. BASED ON  BASED ON S \ \
OBS. TOTAL SS RESID SS \ \
P-50 6 5.4867 2.9304 0.36436 6.6 0.0019 0.4503
BALANCED ANOVA FOR VARIATE P-57 FILE P-57 23/11/17 2:34
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 P-57
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 9.60135 9.60135 376.50 0.002 3
2 NLAI 2 .349713 .174857 6.86 0.128 3
* RESIDUAL 2 .510035E-01 .255017E-01
* TOTAL (CORRECTED) 5 10.0021 2.00041
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TABLE OF MEANS FOR FACTORIAL EFFECTS FILE P-57 23/11/17 2:34

—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS P-57
1 3 8.64000
2 3 6.11000
SE(N=  3) 0.921986E-01
5%LSD  2DF 0.553259
MEANS FOR EFFECT NLAT
NLAI NOS P-57
1 2 7.71100
2 2 7.25950
3 2 7.15450
SE(N=  2) 0.112920
5%LSD  2DF 0.677601
ANALYSIS OF VARIANCE SUMMARY TABLE FILE P-57  23/11/17 2:34
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= 6)  —mm——————————————— - SD/MEAN | [
NO. BASED ON  BASED ON % | \
OBS. TOTAL SS  RESID SS \ \
P-57 6 7.3750 1.4144 0.15969 2.2 0.0016 0.1282
BALANCED ANOVA FOR VARTATE P-64 FILE P-64  23/11/17 2:39
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 P-64
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 2.85660 2.85660 84.31 0.009 3
2 NLAI 2 1.42629 .713144 21.05 0.044 3
* RESIDUAL 2 .677640E-01 .338820E-01
* TOTAL (CORRECTED) 5 4.35065 .870131
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE P-64  23/11/17 2:39
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS P-64
1 3 8.94000
2 3 7.56000
SE(N=  3) 0.106273
5%LSD  2DF 0.637717
MEANS FOR EFFECT NLAT
NLAI NOS P-64
1 2 8.74800
2 2 7.58800
3 2 8.41400
SE(N=  2) 0.130158
5%LSD  2DF 0.781040
ANALYSIS OF VARIANCE SUMMARY TABLE FILE P-64  23/11/17 2:39
—————————————————————————————————————————————————————————————————— PAGE
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= Y SD/MEAN | [
NO. BASED ON  BASED ON % | |
\

OBS. TOTAL SS RESID SS |
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Phu luc 3.10

6 8.2500
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0.93281 0.18407

P Ciia cong thirc thi nghiém ddng rudng vu xuin

BALANCED ANOVA FOR VARIATE

VARIATE V003 PDT-NTX

PDT-NTX FILE P-NTX

2.2 0.0087 0.0442

14/ 7/17 15:15

1

LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 7 153.208 21.8869 214.38 0.000 3
2 NLAI 2 .544956 .272478 2.67 0.103 3
* RESIDUAL 14 1.42930 .102093
* TOTAL (CORRECTED) 23 155.182 6.74706
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE P-NTX 14/ 7/17 15:15
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS PDT-NTX
4 3 10.8600
11 3 7.29000
18 3 5.43000
25 3 4.52000
41 3 4.01000
55 3 3.78000
69 3 3.25000
88 3 2.57000
SE(N=  3) 0.184475
5$1LSD 14DF 0.559553
MEANS FOR EFFECT NLAI
NLAT NOS PDT-NTX
1 8 5.12138
2 8 5.42625
3 8 5.09363
SE (N=  8) 0.112967
5$1LSD 14DF 0.342655
ANALYSIS OF VARIANCE SUMMARY TABLE FILE P-NTX 14/ 7/17 15:15
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= 24)  ————mmmmmmm e SD/MEAN | [
NO. BASED ON  BASED ON s | |
OBS. TOTAL SS  RESID SS \ \
PDT-NTX 24 5.2137 2.5975 0.31952 6.1 0.0000 0.1029
BALANCED ANOVA FOR VARIATE PDT-NLP FILE P-NLP 14/ 7/17 15:18
—————————————————————————————————————————————————————————————————— PAGE 1
VARTATE V003 PDT-NLP
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 7 223.864 31.9806 375.14 0.000 3
2 NLAI 2 .218725 .109362 1.28 0.308 3
* RESIDUAL 14 1.19349 .852492E-01
* TOTAL (CORRECTED) 23 225.277 9.79464
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE P-NLP 14/ 7/17 15:18
—————————————————————————————————————————————————————————————————— PAGE 2
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CTHUC NOS PDT-NLP
4 3 12.1800
11 3 6.57000
18 3 5.26000
25 3 4.47000
41 3 2.11000
55 3 3.54000
69 3 3.19000
88 3 2.45000
SE (N= 3) 0.168572
5%LSD 14DF 0.511315
MEANS FOR EFFECT NLAI

NLAT NOS PDT-NLP
1 8 5.10625
2 8 4.90250
3 8 4.90500
SE (N= 8) 0.103229
5%LSD 14DF 0.313115

ANALYSIS OF VARIANCE SUMMARY TABLE FILE P-NLP 14/ 7/17 15:18

—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAT
(N= 24)  ————mmmmmmm e SD/MEAN | [
NO. BASED ON  BASED ON s \ \
OBS. TOTAL SS  RESID SS \ \
PDT-NLP 24 4.9713 3.1296 0.29197 5.9 0.0000 0.3083
BALANCED ANOVA FOR VARIATE P-41NSC FILE P-41 14/ 7/17 15:25
—————————————————————————————————————————————————————————————————— :PAGE 1
VARTATE V003 P-41NSC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 5.41500 5.41500 131.59 0.005 3
2 NLAI 2 .463000E-01 .231500E-01  0.56 0.640 3
* RESTIDUAL 2 .823008E-01 .411504E-01
* TOTAL (CORRECTED) 5 5.54360 1.10872
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE P-41 14/ 7/17 15:25
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS P-41NSC
1 3 4.01000
5 3 2.11000
SE(N=  3) 0.117119
5%LSD 2DF 0.702798
MEANS FOR EFFECT NLAI
NLAT NOS P-41NSC
1 2 3.06500
2 2 2.95000
3 2 3.16500
SE(N=  2) 0.143441
5$LSD  2DF 0.860748
ANALYSIS OF VARIANCE SUMMARY TABLE FILE P-41 14/ 7/17 15:25
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI

(N= 6)  mmmmmmmmmmmmmmm—m e SD/MEAN | |
NO. BASED ON BASED ON % | |
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OBS. TOTAL SS RESID SS | |
P-41NSC 6 3.0600 1.0530 0.20286 6.6 0.0052 0.6402

Phu luc 3.11

P Ciia cong thirc thi nghiém ddng rudng vu mua

BALANCED ANOVA FOR VARIATE P-NTX FILE P-NTX 14/ 7/17 16:47
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 P-NTX
LN  SOURCE OF VARIATION DF  SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 CTHUC 7 467.906 66.8438 363.81 0.000 3
2 NLAI 2 3.06577 1.53289 8.34 0.004 3
* RESIDUAL 14 2.57226 .183733
* TOTAL (CORRECTED) 23 473.545 20.5889
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE P-NTX 14/ 7/17 16:47
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS P-NTX
4 3 17.1833
11 3 6.47333
18 3 5.01000
25 3 4.41900
35 3 3.99000
47 3 3.59000
65 3 3.53000
80 3 2.62000
SE (N=  3) 0.247476
5%LSD 14DF 0.750650
MEANS FOR EFFECT NLAT
NLAT NOS P-NTX
1 8 6.33562
2 8 5.48300
3 8 5.73725
SE(N=  8) 0.151547
53L.SD 14DF 0.459677
ANALYSIS OF VARIANCE SUMMARY TABLE FILE P-NTX 14/ 7/17 16:47
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC |NLAT
(N=  24)  —mmmmmmmmmmm e SD/MEAN | |
NO. BASED ON BASED ON % | |
0BS. TOTAL SS  RESID SS | |
P-NTX 24 5.8520 4.5375 0.42864 7.3 0.0000 0.0042

BALANCED ANOVA FOR VARIATE P-NLP FILE P-NLP 14/ 7/17 16:49
—————————————————————————————————————————————————————————————————— : PAGE 1
VARIATE V003 P-NLP
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 CTHUC 7 573.449 81.9213 744.75 0.000 3
2 NLAI 2 .885326 .442663 4.02 0.041 3
* RESIDUAL 14 1.53997 109998
* TOTAL (CORRECTED) 23 575.874 25.0380
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE P-NLP 14/ 7/17 16:49
—————————————————————————————————————————————————————————————————— : PAGE 2

MEANS FOR EFFECT CTHUC
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CTHUC NOS P-NLP
4 3 18.0100
11 3 6.92000
18 3 4.88000
25 3 4.27900
35 3 1.66200
47 3 3.76000
65 3 3.38000
80 3 2.54000
SE (N= 3) 0.191484
5%LSD 14DF 0.580812

NLAT NOS P-NLP
1 8 5.89388
2 8 5.42762
3 8 5.71513
SE (N= 8) 0.117259
5%LSD 14DF 0.355673

ANALYSIS OF VARIANCE SUMMARY TABLE FILE P-NLP 14/ 7/17 16:49

—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAT
(N= 24)  ————mmmmmmm e SD/MEAN | [
NO. BASED ON  BASED ON s \ \
OBS. TOTAL SS  RESID SS \ \
P-NLP 24 5.6789 5.0038 0.33166 5.8 0.0000 0.0410
BALANCED ANOVA FOR VARIATE P-35NSC FILE P-35 14/ 7/17 16:54
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 P-35NSC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 8.12937 8.12937 785.70 0.001 3
2 NLAI 2 .447676 .223838 21.63 0.043 3
* RESIDUAL 2 .206933E-01 .103467E-01
* TOTAL (CORRECTED) 5 8.59774 1.71955
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE P-35 14/ 7/17 16:54
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS P-35NSC
1 3 3.99000
2 3 1.66200
SE(N=  3) 0.587272E-01
5%LSD 2DF 0.352406
MEANS FOR EFFECT NLAI
NLAT NOS P-35NSC
1 2 3.17100
2 2 2.50300
3 2 2.80400
SE (N= 2) 0.719259E-01
5$LSD  2DF 0.431607
ANALYSIS OF VARIANCE SUMMARY TABLE FILE P-35 14/ 7/17 16:54
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI

(N= 6)  mmmmmmmmmmmmmmm—— SD/MEAN | | |
NO. BASED ON BASED ON % | |
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OBS. TOTAL SS RESID SS | |
P-35NSC 6 2.8260 1.3113 0.10172 3.6 0.0008 0.0430

Phu luc 3.12

Anh hwéng cia ché d9 twéi dén chiéu cao ciy hia theo mua vu

BALANCED ANOVA FOR VARIATE CCAY FILE CCAY-XUAN 14/ 7/17 17:46
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 CCAY

LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN

1 CTHUC 1 480.249 480.249 36.10 0.005 3

2 NLAI 4 47.5040 11.8760 0.89 0.543 3

* RESIDUAL 4 53.2159 13.3040

* TOTAL (CORRECTED) 9 580.969 64.5521

—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS CCAY
1 5 126.340
2 5 112.480
SE(N=  5) 1.63119
5$LSD  4DF 6.39393
MEANS FOR EFFECT NLAT
NLAT NOS CCAY
1 2 118.500
2 2 115.800
3 2 120.550
4 2 122.300
5 2 119.900
SE(N=  2) 2.57915
5%1.SD  4DF 10.1097
ANALYSIS OF VARIANCE SUMMARY TABLE FILE CCAY-X 14/ 7/17 17:46
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARTATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAT
(N=  10)  ==———mm——mm——mmm e SD/MEAN | [
NO. BASED ON  BASED ON s \ \
OBS. TOTAL SS  RESID SS | \
CCAY 10 119.41 8.0344 3.6475 3.1 0.0050  0.5427
BALANCED ANOVA FOR VARIATE CCAY FILE CCAY-MUA 14/ 7/17 17:43
—————————————————————————————————————————————————————————————————— :PAGE 1
VARTATE V003 CCAY
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 NLAI 4 83.3040 20.8260 9.04 0.030 3
2 CTHUC 1 345.744 345.744 150.06 0.001 3
* RESIDUAL 4 9.21592 2.30398
* TOTAL (CORRECTED) 9 438.264 48.6960

TABLE OF MEANS FOR FACTORIAL EFFECTS FILE CCAY-M 14/ 7/17 17:43
—————————————————————————————————————————————————————————————————— :PAGE 2
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MEANS FOR EFFECT NLAI

NLAT NOS CCAY
1 2 134.850
2 2 132.300
3 2 128.050
4 2 133.950
5 2 128.050
SE (N= 2) 1.07331
5%LSD 4DF 4.20713
MEANS FOR EFFECT CTHUC

CTHUC NOS CCAY
1 5 137.320
2 5 125.560
SE (N= 5) 0.678819
5%LSD 4DF 2.66083

ANALYSIS OF VARIANCE SUMMARY TABLE FILE CCAY-M 14/ 7/17 17:43

—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |NLAI | CTHUC
(N= 10)  —==m—mmmm—mmmmm o SD/MEAN | [
NO. BASED ON  BASED ON % | |
OBS. TOTAL SS  RESID SS | |
CCAY 10 131.44 6.9783 1.5179 1.2 0.0302 0.0008
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Phu luc 3.13

Anh hwéng cia ché d9 twéi dén ning suit hia theo mua vu

BALANCED ANOVA FOR VARIATE NSTT FILE NSL-XUAN 14/ 7/17 17:35
—————————————————————————————————————————————————————————————————— :PAGE 1
VARIATE V003 NSTT
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 23.9940 23.9940 0.71 0.490 3
2 NLAI 2 23.2988 11.6494 0.34 0.744 3
* RESIDUAL 2 67.9408 33.9704
* TOTAL (CORRECTED) 5 115.234 23.0467
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NSL-XUAN 14/ 7/17 17:35
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS NSTT
1 3 66.0005
2 3 70.0000
SE (N= 3) 3.36504
5%LSD  2DF 20.1927
MEANS FOR EFFECT NLATI
NLAI NOS NSTT
1 2 70.7869
2 2 66.5801
3 2 66.6337
SE(N=  2) 4.12131
5%LSD  2DF 24.7309
ANALYSIS OF VARIANCE SUMMARY TABLE FILE NSL-XUAN 14/ 7/17 17:35
—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= 6)  mmmmmmmmmmm———mmmm—o SD/MEAN | [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \
NSTT 6 68.000 4.8007 5.8284 8.6 0.4901  0.7443
BALANCED ANOVA FOR VARIATE NSTT FILE NSL-MUA 14/ 7/17 17:34
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 NSTT
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 9.36625 9.36625 1.03 0.418 3
2 NLAI 2 51.1941 25.5971 2.82 0.262 3
* RESIDUAL 2 18.1657 9.08283
* TOTAL (CORRECTED) 5 78.7260 15.7452
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE NSL-MUA 14/ 7/17 17:34
—————————————————————————————————————————————————————————————————— :PAGE 2

CTHUC NOS NSTT
1 3 57.5116
2 3 60.0105
SE (N= 3) 1.74000

5%LSD 2DF 10.4413
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NLAT NOS NSTT
1 2 57.1389
2 2 62.8623
3 2 56.2820
SE (N= 2) 2.13106
5%LSD 2DF 12.7879

ANALYSIS OF VARIANCE SUMMARY TABLE FILE NSL-MUA 14/ 7/17 17:34

—————————————————————————————————————————————————————————————————— PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= 6)  —mm————————————————- SD/MEAN | [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \
NSTT 6 58.761 3.9680 3.0138 5.1 0.4178  0.2622
Phu luc 3.14
Lwong nwéc twdi cia hai che d§ twéi theo mua vu
BALANCED ANOVA FOR VARIATE  L.NUOC FILE LN-XUAN 14/ 7/17 17:32
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 L.NUOC
LN  SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 CTHUC 1 .216000E+07 .216000E+07 108.00 0.007 3
2 NLAI 2 30000.0 15000.0 0.75 0.572 3
* RESIDUAL 2 40000.4 20000.2
* TOTAL (CORRECTED) 5 .223000E+07 446000.
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE LN-XUAN 14/ 7/17 17:32
—————————————————————————————————————————————————————————————————— :PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS L.NUOC
1 3 4800.00
2 3 3600.00
SE(N=  3) 81.6500
5%LSD  2DF 489.960
MEANS FOR EFFECT NLAT
NLAI NOS L.NUOC
1 2 4300.00
2 2 4150.00
3 2 4150.00
SE(N=  2) 100.000
5%LSD  2DF 600.075
ANALYSTS OF VARIANCE SUMMARY TABLE FILE LN-XUAN 14/ 7/17 17:32
—————————————————————————————————————————————————————————————————— :PAGE 3
F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1
VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC  |NLAI
(N= 6) o SD/MEAN | [
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS \ \

L.NUOC 6 4200.0 667.83 141.42 3.4 0.0065 0.5716
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BALANCED ANOVA FOR VARIATE L.NUOC FILE LN-MUA 14/ 7/17 17:30
—————————————————————————————————————————————————————————————————— PAGE 1
VARIATE V003 L.NUOC
LN SOURCE OF VARIATION DEF SUMS OF MEAN F RATIO PROB ER

SQUARES SQUARES LN
1 CTHUC 1 735000. 735000. 49.00 0.016 3
2 NLAI 2 130000. 65000.0 4.33 0.188 3
* RESIDUAL 2 30000.1 15000.1
* TOTAL (CORRECTED) 5 895000. 179000.
TABLE OF MEANS FOR FACTORIAL EFFECTS FILE LN-MUA 14/ 7/17 17:30
—————————————————————————————————————————————————————————————————— PAGE 2
MEANS FOR EFFECT CTHUC
CTHUC NOS L.NUOC
1 3 4200.00
2 3 3500.00
SE (N= 3) 70.7108
5%LSD 2DF 424.316
MEANS FOR EFFECT NLAI
NLAT NOS L.NUOC
1 2 4000.00
2 2 3650.00
3 2 3900.00
SE (N= 2) 86.6027
5%LSD 2DF 519.679
ANALYSIS OF VARIANCE SUMMARY TABLE FILE LN-MUA 14/ 7/17 17:30
—————————————————————————————————————————————————————————————————— :PAGE 3

F-PROBABLIITY VALUES FOR EACH EFFECT IN THE MODEL. SECTION - 1

VARIATE GRAND MEAN STANDARD DEVIATION C OF V |CTHUC INLAI
(N= 6)  —mmmmmmmmm o SD/MEAN | |
NO. BASED ON  BASED ON % \ \
OBS. TOTAL SS  RESID SS | [
L.NUOC 6 3850.0 423.08 122.47 3.2 0.0164 0.1883



