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LOI CAM DOAN

T6i xin cam doan ddy 1a cong trinh nghién ctru cta riéng t6i, cdc két qua nghién
ctru dugc trinh bay trong ludn 4n 12 trung thuc, khach quan va chua timg diing bao vé dé
14y bat ky hoc vi nao.

T6i xin cam doan réng moi su gidp dd cho viéc thyc hién ludn an da dugc cam on,
cac thong tin trich din trong luan 4n nay déu duoc chi rd ngudn gbc.

Ha Noi, ngay  thdng nam 2017

Tac gia ludn an

Ngo6 Thi Dung



LOI CAM ON

Trong sut qud trinh nghién ctru va hoan thanh lun 4n, tdi dd nhan duoc sy quan
tam, gitp d& cta nhiéu tap thé va cd nhan.

Nhan dip nay t6i xin bay to 1ong biét on chén thanh t6i Ban Gidm ddc, Ban Quan 1y
dao tao, Khoa Quan ly dét dai, B6 mon Tai nguyén nudc - Hoc vién Nong nghi¢p Viét
Nam da tao moi diéu kién trong subt qué trinh thyc hién dé tai va hoan thanh luan 4n.

Dic biét toi xin duoc bay to long kinh trong va biét on siu sic thiy gido PGS.TS.
Hoang Théi Pai, PGS.TS. Nguyén Vin Dung da tan tinh huéng dan, danh nhiéu cong
strc, thoi gian va tao didu kién trong sudt qud trinh hoc tip va thyc hién dé tai.

T6i xin duge guri 161 cam on sdu sic téi thay gido ThS. Lé Puc Vinh-Hoi Todn
hoc Viét Nam d tan tinh chi bao, gidp d& trong sudt qud trinh nghién ctru.

T6i xin duoc giri 101 cam on t6i ho gia dinh 6ng Nguyén Huy Tu, xa C6 Bi, huyén
Gia Lam, Ha Noi da tao diéu kién giip d& va phdi hop trong thoi gian trién khai mo
hinh.

Tbi xin chin thanh cam on gia dinh, ngudi thin, cic anh chi em, cdc ddng nghiép,
ban bé trong va ngodi co quan-nhitng nguoi di gitp d&, dong vién khuyén khich toi

hoan thanh luan 4n nay.
Ha Noi, ngay  thdng  nam 2017

Tac gia ludn an

Ngo Thi Dung
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TRICH YEU LUAN AN

Tén tac gia: Ngo Thi Dung

Tén Ludn an: Nghién ctru anh hudng cia k¥ thuat tudi nho giot dén sinh trudng va
ning sut ca chua trong trén dat phi sa song Hong

Chuyén nganh: KV thuét Tai nguyén nudc Ma s6: 62 58 02 12

Tén co sé dao tao: Hoc vién Nong nghiép Viét Nam

Muc dich nghién ciru

Pé xuit ché d6 tudi nho giot thich hop nhim ning cao ning suét, hidu qua st
dung nude va hidu qua kinh té san xuat ca chua vy Pong trén dat phil sa trung tinh it
chua dong bang song Hong.

Phwong phap nghién ctiru

- Thu thap s6 liéu thr cip: Thu thap cic thong tin, sé liéu vé diéu kién khi hau va
thuc trang san xuat ca chua.

- Thu thap sd liéu so cip: Diéu tra, phong van truc tiép ngudi dn theo phuong
phdp diéu tra nhanh ndng thon bang phiéu didu tra nong ho da thiét ké sin tai 6 tinh
thudc ving dong bang séng Hong, mdi tinh diéu tra 30 ho dan. Cac ho diéu tra phong
van déu tham gia san xuat ca chua véi dién tich tir 360m” tré 1én va c6 diéu kién kinh té
tor mtrc trung binh kha.

- X4y dyng md hinh todn vé lan truyén am trong dat do tudi nho giot: Tir két qua
d6 am thyc do, phan tich xu hudng chuyén dong ciia nudc trong dat, sir dung 1y thuyét
toan hoc va phuong phép todn théng ké xay dung phuong trinh téng quat ctia mé hinh
todn. Sir dung ham Regression trong Excel xdc dinh cdc hé s6 trong phuong trinh ham
d6 am va kiém chung cdc ham xay dung dugc.

- B6 tri céc thi nghiém tudi nho giot trong phong va san xuét ca chua ngoai dong
rudng.

Két qua chinh va két luin

1) Vu Pong 1 vu san xuét ca chua chinh ctia dong bang séng Hong (83,3-96,7%).
Ngudn cung cip nuéc tudi chu yéu 1a giéng khoan (76,7-100%) va phuong phép tudi
pho bién 1a tudi ranh (90-100%). Phuong phép tudi nho giot chua duge dp dung véi san
xuit ca chua ngoai dong rudng. Dét thi nghiém 1a dat phil sa trung tinh it chua. Muyc
nudc ngém nam siu (> 1,75m).

2) P6 sdu ting dat can 1am am 0-30cm va bo 1é ca chua tap trung day dic & ting

dat 0-20cm. Ap luc nuéc 0,16atm va luu luong nho giot 0,43 1it/gio phit hop dé dam
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bao cung cap nudc cho tang dat chira bg re tich cuc cua cdy ca chua. Mién tham trong

dat theo chiéu sau 1a 25cm va chiéu rong 1a 20cm.

3) Phuong trinh tong quat ciia md hinh todn vé lan truyén 4m trong dat dwoc xdc
dinh cho giéi han tudi 70-100% d6 am t6i da dong rudng ¢ diéu kién ngoai dong rudng
1a: F(x, y) = k(xo-x)“(yo-y)" + a(x0-x)"(yo-y)°, do mua 1a: f(y) = ay® va theo thoi gian 1a
f(t) = a(t+1)". Két qua kiém chtng céc ham xéc dinh d6 4m cho két qua sai s6 so véi cic
mau dbi chimg déu nho hon 10%.

4) Ung dung md hinh todn vé6i giéi han tudi 70-100% do am tbi da dong rudng
da du bdo duoc: Tong s6 1an tudi/vy 1a 11 1an. Lugng nude c6 tinh dén ty 1¢ dién tich
cép nudc do tudi nho giot (an, = 52,3%) dao dong trong khoang 193,5-197,7 m>/ha/lan
tudi (vu Pong 2014) va 198,7-201,4 m*/ha/lan tudi (vu Pong 2015).

5) Céc thi nghiém vé twdi nho giot cho ca chua trong hai vu Péng nim 2014 va nim
2015 cho thiy cong thirc CT4 tudi nho giot véi gidi han tudi 70-100% d6 am t6i da dong
rudng cho két qua tot nhit: chiéu cao ciy ¢ thoi diém 10 tuan sau trong dat 111,4cm ting
15,8cm (vu Bong 2014) va 116,Icm tang 16,5cm (vu Pong 2015); ty 1¢ dau qua dat
71,3% tang 10,8% (vu Pong 2014) va 63,8% ting 8,1% (vu Pong 2015); ning suat thyc
thu dat 60,3 tan/ha ting 10,4 tan/ha (vu Pong 2014) va 53,1 tin/ha ting 9,7 tan/ha (vu
DPong 2015); hiéu qua st dung nude dat 30,6 kg/m’ ting 17,4 kg/m’ (vu Dong 2014) va
30,5 kg/m’ ting 16,2 kg/m’ (vu Dong 2015) va tiét kiém 47,7% (vu Dong 2014) va 42,8%
(vu Bong 2015) lugng nudce tudi so véi tudi ranh. Tudi nhd giot cho ca chua dem lai hi¢u
qua kinh té cao hon: Thu nhip hdn hop dat 274,08 triéu dong/ha (ting 51,8 triéu
ddng/ha), gid tri ngay cong dat 391,54 nghin ddng/cong, cao hon 125 nghin dong/cong do
giam dugc 135 cong lao dong/ha/vy so voi tudi ranh.

Ché d6 tudi nho giot duoc dé xuit cho ca chua vu Pong trong trén dat phi sa
trung tinh it chua dong bang séong Hong viing Gia Lam, Ha Noi 1a: S 1an tudi trong ca
vu 10 14n, mirc twdi mdi 1an 198,7 m*/ha (twong tng véi 6,2 lit/cay/lan tudi), tong lugng
nudc tuodi trong mot vu 1.987 m’/ha. St dung ap luc nudc tudi 1a 0,16atm, loai day nho

giot duong kinh 6mm, khoang céch giira hai voi nho giot 1a 40cm.

Xii



THESIS ABSTRACT

PhD candidate: Ngo Thi Dung

Thesis title: Study on the effect of drip irrigation technique on tomato growth and yield
in the Red River alluvial soil.

Major: Water resources engineering Code: 62 58 02 12
Educational organization: Vietnam National University of Agriculture (VNUA).
Research Objectives

Propose appropriate drip irrigation regime to improve winter tomato’s yield, water use
efficiency and economic efficiency in neutral to light acid alluvial soil of the Red River
Delta.

Materials and Methods

- Collect secondary data: the information and data of climate conditions and
current tomato production.

- Collect primary data: survey, interview farmers with Rapid Rural Appraisal
(RRA) method by pre-designed household surveys in 6 Red River Delta provinces,
survey 30 households per province. All of interviewed households grow tomato with an
area of 360 m? or more and have medium to good economic conditions.

- Build a mathematical model for soil moisture spreading in drip irrigation: From
the results of actual measured soil moisture, analyze the trends of water movement in
soil, using mathematical theory and statistical mathematical methods to build general
equation of the mathematical model. Use the Regression function in Excel to determine
the coefficients of the soil moisture function equation and to verify the developed
functions.

- Layout drip irrigation experiments in the lab and in tomato field.
Main findings and conclusions

1) Winter was the major tomato cropping season in Red river delta (83.3-96.7%).
The main water supply was from ground water (76.7-100.0%) and the main irrigation
method was furrow irrigation. Drip irrigation has not been applied to tomato production
in the field. The soil under experiments was neutral to light acid alluvial soil. Ground
water table was deep (>1.75m)

2) Soil depth need to be moist was from 0-30cm and tomato roots concentrated in
0-20cm soil layer. Appropriate water pressure and drip flow to ensure water supply to
tomato active root zone was 0.16atm and 0.43 liters per hour. The water penetrated into
the soil by drip irrigation with the depth of 25cm and the width of 20cm.

3) General equation of mathematical model for soil moisture spreading was
determined for the irrigation limit of 70-100% of field capacity in the field conditions
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is: F(x, ) = k(xo-x)“(Yo-y)" + a(x0-x)"(yo-y)°. The function to determine soil moisture
due to rainfall was: f(y) = alyb and according to time f(t) = a(t+1)b. Verification results
of moisture determination functions returned errors of less than 10%, compared to the
control samples.

4) The application of the mathematical model predicted the time of irrigation,
which determines the number of irrigations and the irrigation water amount for tomato.
With the irrigation limit of 70 -100% of field capacity, it is estimated that the total
number of irrigations/crop is 11. The amount of water, taking into account the
proportion of drip irrigation area (ay, = 52.3%) ranged between 193.5-197.7
m3/ha/irrigation (winter season, 2014) and 198.7-201.4 m3/ha/irrigation (winter season,
2015).

5) Drip irrigation experiments for winter tomato in 2014 and 2015 showed that
treatment CT4, drip irrigation with the limit of 70-100% of field capacity had best
result: plant height at 10 weeks after planting was 111.4cm, increased by 15.8cm
(winter, 2014) and 116.1cm, increased by 16.5cm (winter, 2015); The fruit rate was
71.3%, up 10.8% (winter, 2014) and 63.8%, up 8.1% (winter, 2015). The actual yield
was 60.3 tons/ha, increased by 10.4 tons/ha (winter, 2014) and 53.1 tons/ha, increased
by 9.7 tons/ha (winter, 2015). Water use efficiency was of 30.6 kg /m’, increased by
17.4 kg/m® (winter, 2014) and 30.5 kg/m’, increased by 16.2 kg/m® (winter, 2015) and
water irrigation amount was saved 47.7% (winter, 2014) and 42.8% (winter, 2015),
compared to furrow irrigation. Drip irrigation for tomato returned higher economic
efficiency: mix income reached VND 274.08 million /ha, up VND 51.8 million/ha,
value of working day was VND 391.54 thousands/day, increased by 125 thousands
VND/day due to the reduction of 135 labors/ha/crop, compared to furrow irrigation.

Drip irrigation regime was proposed for winter tomato grown onneutral to light acid
alluvial soil in Red River Delta, Gia Lam district, Hanoi as follows: number of irrigation for
whole cropping season is 10, irrigation water amount is 198.7 m’/ha for each application,
(equivalent to 6.2 liters/plant/irrigation), total irrigation water amount in a cropping season
was 1,987 m’/ha. It should apply water pressure of 0.16atm, drip tube of 6mm in diameter,
the distance between two drip openings is 40cm.
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PHAN 1. MO DAU

1.1. TINH CAP THIET CUA PE TAI

Trong san xuat ndong nghiép, nudc cé vai trd vo cung quan trong. Theo
FAO, tuéi nudc 1a yéu td quyét dinh hang dau, 13 nhu cau thiét yéu, déng vai trd
diéu tiét chat dinh dudng, d6 thodng khi, vi sinh vét trong dat, anh huong truc
tiép dén ning suét va chit luong san pham. Mot sé két qua nghién ctru vé tudi
nuée cho thiy cdy trong dugc tudi thi ning suit sé ting 1én. Ning suit khoai tiy
duoc tudi nudc ting tir 65-74% so véi khong tudi (Nguyén Thi Hing Nga va Lé
Thi Nguyén, 2004); ning suat ci cai duoc tudi nudc ting 69,8% so véi khong
tudi; ning suat ddu twong ting tir 2,9 tn/ha (khong tudi) 1én 4,9 tin/ha (¢ tudi)
(Babovic et al., 2006); ning suat ciy lac vu xudn vung ddi ndi phia Bic c¢6 tuéi
nuéce c6 thé ting 1én 43% so voi khong tudi (Tran Hung va cs., 2011); ca chua
duoc tudi nude ning suit ting 51,7% so v6i khong tudi (Helyes et al., 2012).
Theo Reddy er al. (2015), ning suét ca chua dwoc tudi tang tir 15,5-76,1% so véi
khong tudi.

Tuy nhién, trong bdi canh hién nay nhu ciu ding nudc cia cic nganh kinh
té ngay cang gia ting, ma ngudn nudc dang phai d6i mat véi tinh trang suy kiét
(Schaible and Aillery, 2012) thi muc ti€éu cua tudi nude khong nhiing dé dat san
luong cao trén don vi dién tich ma con phai thu dugc hiéu ich kinh té toi wu, tiét
kiém luong nuée tudi, gop phan bao vé tai nguyén nudc va tng phé véi bién doi
khi hau. Véi san xuit ndng nghiép, dp dung tudi tiét kiém nudc 12 giai phap gép
phan giai quyét van dé khan hiém nudc.

Nhirng nim gan day, ¢ Viét Nam cdc nghién ciru vé dp dung cong nghé tudi
hién dai tiét kiém nudc cho cay tré)ng da duogc chd trong va budc dau cho thfiy
hiéu qua cua cong nghé tudi ndy. Theo Nguyén Thi Hing Nga va Lé Thi Nguyén
(2004), tudi nho giot cho ciy khoai tdy vu Pong trén dat phi sa song Hong da
tiét kiém dugc 24,5% luong nudc tudi va ting ning sudt gan 6% so véi tudi
ranh. Tudi nho giot cho ciy budi tiét kiém duoc 40% luong nudc tudi, ting ning
suét 8% so véi tudi ranh (Tran Chi Trung, 2010). Theo bdo cdo cua Téng cuc
Thuy lgi, mot s6 ciy chit luc ¢6 1oi thé va c6 thi truong nhu ca phé, ho tiéu, thanh
long, mia & Viét Nam 4p dung céng nghé nay két hop tudi phan c6 thé gia ting
ning sudt 10-40%, giam chi phi céng chim séc va tiét kiém nudc so véi tudi



truyén thong 20-40%. Céc két qua trén cho thiy viéc nghién ctru 4p dung phuong
phép tudi hién dai tiét kiém nude cho ciy trong 13 yéu cau can thiét va can tiép
tuc ddy manh trén dién rong céc giai phdp tudi tién tién, tiét kiém nudc cho cdc
ciy trong can dé gép phan thyc hién muc tiéu phét trién nén ndng nghiép chu
dong tudi, tieu theo hudng hién dai trong dé dn “Tdi co cAu nganh Thay loi”
(Tran Chi Trung, 2017).

O Viét Nam, trong sb cdc cy trong can, ca chua 12 ciy rau dn qua quy, lanh
manh, gi4 tri dinh dudng cao, dd va dang duoc phét trién manh trong nhitng nim
gan ddy. Qua ca chua c6 chra nhiéu axit hitu co 12 ngudn cung cip cic chat
chdng oxi héa nhu vitamin C, lycopen (Lin and Lai, 1989). Vi nhiéu tic dung
nén ca chua duoc st dung nhu mot thuc phém phé) bién hang ngay (Tiwari and
Choudhury, 1993). Ngoai ra, qua ca chua con la dugc li¢u trong y hoc vi c¢6 tac
dung khang khuan, chong ddc, ngin ngira hinh thanh gbc ty do gy ung thu,
giam nguy co mic bénh tim mach, 1am dep da, chita mun trimg c4,... (Vii Tuyén
Hoang va cs., 1990; AVRDC, 2008). Ca chua con 1a ciy trong mang lai hiéu qua
kinh té cao, 12 mit hang c6 tiém ning xuat khau. Chinh vi vdy ca chua dugc trong
& khip cdc viing mién, trong d6 viing déng bang sdong Hong 13 mét trong nhirng
viing ¢6 dién tich trong ca chua 16n nhat ca nuée.

Pong bang song Hong 12 viing kinh té ¢6 tim quan trong dic biét trong
phan cong lao dong cua ca nudc, vi tri dia 1y va diéu kién tu nhién thuan loi, tai
nguyén thién nhién phong phd va da dang, dan cu dong ddc, mat bang dan tri
cao. Pat phit sa song Hong kha mau md thich hop cho cdy ca chua phat trién va
vu Pong 12 vu san xudt ca chua chinh ctia ving. Tuy nhién nhitng nim vira qua
vé mila kho tinh trang han hén & dong bang séng Hong da xay ra nghiém trong
theo chidu hudng hét stc bat loi (Nguyén Thi Kim Dung va Pao Kim Luu,
2010). Van dé cip nudc tudi trong ndng nghiép cila viing ngay cang cing thang,
dic biét trong diéu kién thoi tiét kho, lanh vao vy Péng. Do vay nghién ctu dp
dung k¥ thuat tudi nho giot cho ca chua vy Pong sé rat thiét thuc. Song song v&i
nghién ctru twdi nho giot cho ca chua thi nghién ctru lan truyén am trong dat do
tu6i nhé giot ¢6 ¥ nghia vé ki thuat rat 16n. Két qua nay sé gép phan dy bdo dién
bién do 4m dat, thoi diém tudi cia ciy trong. Tir d6 s& dé xuat mot ché do tudi
hop 1y tiét kiém lugng nudc tudi, cong lao dong, nang cao ning suit va hiéu qua
stt dung nuéc ddng thoi cai tién k¥ thudt canh tic truyén théng, ddy manh dp

dung tién b0 khoa hoc k¥ thuat vao san XUAt.



1.2. MUC TIEU CUA PE TAI

D¢ xuat ché do tudi nhd giot thich hop nham nang cao nang suat, hiéu qua
st dung nudc va hiéu qua kinh t€ san xuat ca chua vu Pong trén dat phu sa trung

tinh it chua dong bang song Hong.
1.3. PHAM VI NGHIEN CUU

1.3.1. Dt thi nghiém, k§ thuat tuéi

DPdng bing séng Hong c6 4 loai dat 1a dit phi sa trung tinh it chua, dat phu
sa chua, dat phil sa gley va dat phi sa c6 ting dém ri (Hoi Khoa hoc dat Viét
Nam, 2000). Trong 4 loai dat nay cdy ca chua duoc tréng nhiéu nhét trén loai dat
phil sa trung tinh it chua (diy ciing 12 loai dat c6 nhiéu tinh chét phit hop véi yéu
cau sinh thdi cta ca chua). Trong pham vi nghién ctru cua dé ti, chon loai dat
phil sa trung tinh it chua dé thyc hién céc thi nghiém.

Cay ca chua 12 loai ciy “chan u6t ddu kho”, yéu cau do am dat cao nhung
khong thich hop v6i mua nhiéu do vy k¥ thudt twdi nhé giot thich hop nhat (Ta
Thu Ciic, 2005). K¥ thuat tudi nho giot 1a k¥ thuat tudi hién dai tiét kiém nudc
nhit, c6 thé cung cip nudc va chat dinh dudng véi lidu lwong va thoi gian thich
hop cho cdy trong. V&i k¥ thuat twdi ndy c6 thé giai quyét bai toan thiéu nudce
tudi trong nhirng thoi diém khan hiém nudc (vu Dong). Ngoai ra, ky thuat tudi
nho giot cho cy ca chua chua dugc chd trong nghién ctru trong diéu kién san

xuat trén dong rudng.

1.3.2. Thoi gian nghién ciu

Thot gian nghién ctru luan an: Tt 10/2013-10/2016.

Nim 2014, diéu tra thuc trang san xuét ca chua viing dong bang song Hong.

Thot vy thuc hién thi nghiém san XUuAt ngoai déng ruong: Chon thoi vu
trong ca chua thi nghiém 13 vu Déng, diy 1a vu chinh cta ciy ca chua, diéu
kién khi hau thoi diém nay thudn 1¢i cho sinh truéng va phat trién cua cay.
Tuy nhién vy Poéng thoi tiét hanh kho, ngudn nudc tudi khan hiém nén 4p
dung tudi nhod giot s& c6 ¥ nghia thiét thuc dé tiét kiém nudc tudi va ting ning
suat cy trong.

Thoi gian tién hanh thi nghiém dong rudéng: Vu Dong nim 2014 va vu
Pong nam 2015.



1.3.3. Pia diém nghién ciru

Piéu tra thuc trang san xuét ca chua duge thuc hién tai 6 tinh san xuét ca
chua chinh cia ving PBSH 1 Hai Duong, Hai Phong, Nam Dinh, Ha Noi, Bac
Ninh va Hung Yén.

Thi nghi¢ém, m6 hinh duoc thyc hi¢n tai huyén Gia Lam, Ha Noi. Pay la
huyén c6 truyén thdng phét trién rau mau, ngudi din c6 trinh d6 thAm canh cao.
Céc thi nghiém bd trf tai khu thi nghiém dong rudng ctia Hoc vién Nong nghiép
Viét Nam (thudc thi trdn Trau Quy); mé hinh trinh dién dwogc b tri tai xa CH Bi.
1.4. NHUNG PONG GOP MOI CUA DE TAI

- X4y dyng md hinh todn vé lan truyén 4m do tudi nho giot trén dat phu sa
trung tinh it chua déng bang sdong Hong ving Gia LAm, Ha Noi.

- Xay dung ché do tw6i nho giot thich hop cho ciy ca chua vu Déng trong
trén dat phi sa trung tinh it chua dong bang séng Hong viing Gia Lam, Ha Noi.

1.5. Y NGHIA KHOA HQC VA THU'C TIEN CUA PE TAI

1.5.1. Y nghia khoa hoc

- Xéc dinh co ché qud trinh lan truyén 4m do twdi nho giot bang md hinh todn.

- G6p phan bd sung co sé khoa hoc dé xay dung ché do tudi nho giot thich
hgp cho cay ca chua vu Bong.
1.5.2. Y nghia thye tién

- Két qua nghién ctru cua dé tai da xdc dinh duoc anh hudng cua ki thuat
tudi nho giot dén sinh trudng, ning suit, hidu qua sir dung nudc va hiéu qua
kinh té trong san xuét ca chua vy Pong trén dat phii sa trung tinh it chua Gia
Lam, Ha Noi.

- Két qua nghién cuu cua dé tai da xdc dinh duogc ché do tudi nhod giot
thich hop cho ciy ca chua vu Pong trong trén dat phu sa trung tinh it chua Gia
Lam, Ha Noi.



PHAN 2. TONG QUAN CAC VAN PE NGHIEN CUU

2.1. TONG QUAN VE KHU VUC NGHIEN CUU
2.1.1. Pic diém khi hiu viing dong bing song Hong

Theo Tong cuc Thong ké (2016), sb liéu thong ké vé don vi hanh chinh, khi
hau vung DPBSH nhu sau:

Ving PBSH nam ¢ phia Bic Viét Nam goém 11 tinh, thanh ph 1a: Ha Noi,
Héi Phong, Vinh Phic, Hai Duong, Béc Ninh, Hung Yén, Nam Dinh, Théi Binh,
Ha Nam, Ninh Binh, Quang Ninh.

Khi hau cua vung mang tinh chat khi hau nhiét déi gié mua, chiu anh
hudng rit manh cta hai huéng gié chinh 13 gié mua Pong Bic va gié mia
bong Nam va dugc phan thanh 4 mua rd rét (Xuan, Ha, Thu, Pong). Nhiét do
khong khi trung binh nam la 23,5°C, lugng bic xa cao vao khoang 115
kcal/cm?*/ndm, tir thing V dén thing X mat dat c6é thé thu nhan tr 10-15
kcal/cm?, tir thang XI dén thang IV luong bic xa khoang tir 7-9 kcal/cm?/théng.
Cidn cin buc xa ngay ca nhitng thing mia dong déu duong, tong sd gid ning
dat t61 1.400-1.600 gio.

Luong mua trung binh trong nam khoang 1.500-2.000mm, lvong mua phan
bd theo miia; miia mua tir thiang V dén thang X lwong mua chiém trén 85% tong
lwvong mua cd nam, mua kho tor thang XI dén thang IV nam sau, luong mua it
chiém khoang 15% lugng mua ca nam.

D6 am trung binh cdc thdng trong ndm chénh 1éch khong 16n, thang c6 do
am cao nhat va thang c6 d6 4m thap nhét chénh nhau 12%. D6 am trung binh tbi
da 12 92%, d6 Am trung binh t6i thiéu 12 80%. P 4m trung binh thang dudi 85%
chi chiém 35%.

Nhin chung khi hau ving DPBSH thudc mién khi hau nhiét d6i gié mua,
nong, am, mua nhiéu va duoc phan hod theo mua, sy chénh 1é€ch nhiét d§ gitta
cdc mia va céc thing trong nim twong ddi 16n, lwong birc xa va tong sb gid ning
trong nam twong d6i cao; mua phin bd theo mua, lugng mua tip trung vao mia
ha, @6 am khong khi trung binh rét cao, day 1a diéu kién thuan loi cho ciy trong,

vat nudi sinh truéng, phat trién quanh nam. Tuy nhién do sy phan bd khong déu



trong nam da gdy trd ngai cho san xuat va doi song con nguodi, dic bi¢t la tinh

hinh han hén x4y ra trong vung.

2.1.2. Pic diém khi hau thanh phé Ha Noi

Yéu t6 khi hiu c6 anh hudng rat 16n dén qu4 trinh bdc thodt hoi nuée tir d6
anh huong t6i dién bién d6 am dat, luong nudc can, thoi diém tudi cia ciy trong.
Dé danh gia diéu kién khi hau trong thoi gian nghién ciru tai khu vyc bd tri thi
nghiém, tic gia tién hanh thu thap mot sb chi tiéu khi hau trong giai doan tir ndm
1996 dén nam 2016. So sdnh s6 liéu trong thodi gian thi nghiém vu Dong 2014,
2015 (tir thdng 9 nam trudc dén thang 2 nim sau) v4i cac gid tri trung binh trong
20 nam tir 1996 dén 2016. Céc s6 liéu do tai tram khi twong Ha Dong, Ha Noi.

Theo s liéu cta Tram khi twong Ha Pong (1996-2016) trong giai doan
1996-2016, tic gia thong ké duoc sb liéu vé nhiét 4o, mua, do 4m, gid ning binh
quan thang trung binh trong 20 nam tir 1996-2016 thé hién trong bang 2.1 va sb
liéu trong giai doan thuc hién thi nghiém tr nam 2014 dén nam 2016 trinh bay

trong phu luc 1.1.

Bang 2.1. Mt s6 yéu té khi hiu ciia thanh phé Ha Ngi
(S6 liéu trung binh trong giai doan 1996-2016)

Thing Nhiét d$ °C Mura (mm) P) 4m (%)  Gio nang (gio)
1 17,3 19,0 82 63,1
2 18,2 19,4 85 45,2
3 20,6 53,3 87 36,5
4 24,2 70,1 88 88,7
5 27,2 184,2 85 152,6
6 29,2 235,5 82 164,8
7 29,5 309,0 84 168,3
8 28,2 313,0 87 153,4
9 27,1 195,9 86 144,1
10 25,4 138,0 82 125,1
11 22,1 50,7 79 139,6
12 17,6 21,9 79 84,9

Ngudn: Tram khi twong Ha Pong (1996-2016)



2.1.2.1. Nhigt do

Nhiét d6 trung binh thang trong mot nim c6 su thay doi theo xu thé ting
dan tir ddu nim dén gitra nam rdi lai giam dan vao cudi nam. Nhiét d6 trung binh
thdng cao nhat trong nam 12 c4c thdng 6, 7, 8 va thap nhat 1a cdc thang 1, 12.

S liéu phu luc 1.1 cho thdy, nhin chung nhiét d6 trung binh hang thang trong
céc nam 2014, 2015 phan 16n déu cao hon nhiét do trung binh nhiéu ndm dén 1°C,
riéng thang 11/2015 c6 nhiét do trung binh cao hon 1,7°C so v6i nam 2014 va cao
hon trung binh nhiéu nam 2,3°C. Téng sd nhiét do trong thoi gian thi nghiém vu
Poéng (tir thing 9 dén thing 2 nim sau) nam 2014 1a 3.968°C, nam 2015 1a
3.973,8°C va trung binh nhiéu nim 1a 3.854,9°C (Tram khi twong Ha Pong, 1996-
2016). Nhu vay téng s6 nhiét do trong vu cta ca 2 nam thi nghiém déu cao hon
téng sb nhiét d6 trong vu Pong trung binh nhiéu nim. Vu Pong nim 2014 cao hon
113,1°C va vu Pong nam 2015 cao hon 118,9°C. Vi xu huéng téng nhiét do trong
vu clia ndm sau cao hon nim trudc va cao hon trung binh nhiéu nim va néu luong
mua thap, bdc hoi cao s& din dén hién twong thiéu nudc nghiém trong giy anh

hudng dén sinh trudng va phit trién cho cdy trong vu Dong.
2.1.2.2. Lwong mua

Téng lugng mua vu BPong ndm 2014 1a 443,7mm, nam 2015 1a 591,8mm va
trung binh nhiéu nam 12 444,9mm. Vu Pong 2014 ¢6 tong lugng mua tuong tu
nhu trung binh nhiéu nidm, con nim 2015 c6 lwong mua trong vu cao hon nim
2014 (148,1mm) va cao hon trung binh nhiéu nim (146,9mm) (phu luc 1.1).

Su phin bd lwong mua thdng trong cdc nim cho thiy, téng lugng mua
thang trung binh nhiéu nim ding theo quy luit lvong mua tap trung chu yéu
trong mila mua tir thang 5 dén thang 10, mua 16n nhét 12 thang 7 (309mm), thing
8 (313mm) va su chénh 1éch giita dinh mua cao nhat so véi cdc thiang khong qué
16n. Tuy nhién nim 2014, mua sém hon bit dau tir thang 4, lugng mua dat
219,9mm. Lugng mua trong cdc thing mila mwa nam 2014 ¢6 sy chénh léch rat
16n, dinh mua cao nhat 1a thang 8 véi lugng mua dat 415,9mm cao hon rat nhiéu
s0 v6i cdc thang con lai (thang 7 1a 222,2mm). Trong khi d6 nim 2015 mua dén
mudn hon, thang 6 méi bat ddu mua 16n dat 257,7mm, lwgng mua cha yéu tip
trung vao thang 6, 8, 9 va sy phan bé mua giira c4c thing trong miia mua khong
qud 16n, dinh mua 16n nhit vao thang 8, dat 287,3mm (Tram khi trong Ha Dong,
1996-2016).



Xét lugng mua thang trong vu Bong thi vy Pong nam 2014 c6 luong mua
thang twong ty lwong mua thdng trong vu Pong trung binh nhidu nim. Con vu
bong nam 2015, lugng mua thang cé sy chénh 1éch kha 16n, dac bi¢t 1a thang 11
nam 2015 ¢6 lwong mua cao hon nhiéu so véi thang 11 nim 2014 va thang 11
trung binh nhiéu nam (100,3mm so véi 35,1mm va 50,7mm), véi lugng mua 16n

vao thoi gian nay da giy anh huong dén sinh truéng va ning suat ciy trong.

2.1.2.3. D§ 4m khéng khi

Do am khong khi trung binh thdng cua trung binh nhiéu nim cé su bién
dong khong 16n, hon kém nhau 9%, phan 16n céc thang dat trén 80%, ¢ 2 thing
dat 79%, cao nhét vao thiang 4 dat 88% va thap nhat vao thang 11, 12 dat 79%
(bang 2.1). Trong cdc nam thi nghiém, d6 4m khong khi thay dbi theo xu hudng
tang dan tir du nam va dat 16n nhat vao thang 3. So vdi trung binh nhiéu nim thi
d6 Am khong khi trung binh trong hai nim 2014, 2015 ¢6 su bién dong 1én. Nam
2014, d6 4m khong khi bién dong 16n hon ca, dat cao nhat 92% vao thang 3 va
thap nhit 71% vao thang 12, chénh léch d6 am t6i 21%. Nam 2015, thang 3 dat
cao nhat 12 90% va thap nhat 1a 76% vao thang 10, chénh léch d6 am 14% (phu
luc 1.1).

Xét trong vu Pong, nim 2014, 2015 d6 am khoéng khi trung binh théng
trong vu tuong tu nhau (79,5%) va thip hon so véi vu Pong trung binh nhiéu
nam (82,2%) (Tram khi twugng Ha Dong, 1996-2016).

2.1.2.4. S6 gio niing

Tong s6 gid nang trong vu Pong ciia cdc nim nghién ctru nhu sau: Vu
DPong ndm 2014 1a 620,2 gio, vu Dong nam 2015 1a 554,9 gio va vu Bong trung
binh nhiéu nim 12 602 gi¢' (phu luc 1.1). Nhu vay tong s gio ning cua hai nim
thi nghiém rat khdc nhau va c6 chénh 1éch so véi trung binh nhiéu nim. Nim
2014 s gio nang cao hon khoang 65 gid so véi nam 2015 va 18 gid so véi trung
binh nhiéu nim.

Tuy nhién, khi xét tong s gi ning qua timg thdng trong nim va trung binh
nhiéu nam ciing c6 su bién dong rat khac nhau. Tong s6 gio nang theo timg thang
ctia trung binh nhiéu nim khong bién déng qud 16n, nang nhiéu dai déu trong cic
thang miia he va mua thu tir thang thdng 5 dén thang 11.

Dinh cao nhét vao thing 7 dat 168,3 gio khong qué khéc biét so véi cdc

thdng nang nhi€u con lai. So v6i trung binh nhiéu ndm thi tdng s6 gio nang nam



2014 va 2015 c6 su bién dong manh mé. Tdng s gid ning cao nhit dat 227,1 gid
(thing 6 nam 2014) va 224.9 gid (thang 5 nam 2015), chénh 1éch nhiéu so véi
cic thang khdc. Xét céc thang trong vu Poéng, thang 10 va 11 c6 sy bién dong
khéc nhau rd rét gitta hai nim thi nghiém va trung binh nhiéu nim. Téng sb gid
nang thang 10, 11 cia trung binh nhidu nim dat mic trung binh nam giira hai
nim 2014 va 2015. Trong thang 10, tong s6 gio nang ndm 2014 thap nhat 92,2
gio trong khi d6 nam 2015 16n hon nhiéu dat dinh 153,9 gio. Tuy nhién thang 11
thi nguoc lai, tong sd gio nang nam 2014 gan gap ddi so voi nam 2015 (1829 gio
so v61 92,4 ¢10).

Qua ddnh gid, phan tich mot sb yéu t6 khi hiu trong hai ndm thi nghiém
nhan thy: So véi trung binh nhiéu nam thi dién bién khi hau trong thoi gian thi
nghiém khéng c6 yéu té bat thudng va khong nam ngoai quy luat dién bién thoi
tiét trong nhiéu nim gan ddy. Tuy nhién so sanh gitta hai nim 2014 va 2015 thi
dién bién cua céc yéu t6 khi hiu trong vu Pong nim 2014 twong ti v6i quy ludt
nhiéu nam hon va thuén loi, phit hop cho sinh truéng va ning suat ciy trong. Con
vu Dong nam 2015, dac biét 1a thang 11 nam 2015 cé sy bién dong vé nhiét do
va luong mua, trong thing nay nhiét d6 trung binh va tong luong mua 16n giy
khé khan cho san xuat cdy vu Pong.

2.1.3. Pic diém dit dai vang dong bang song Hong

D4t dai néng nghiép 12 ngudn tai nguyén co ban ctia viing do phi sa ctia hé
théng séng Hong va song Thai Binh bdi dip.

Hé thong song Hong c6 dic diém: Thuy ché thit thudng, ¢6 nam 1i 16n c6
nam 1ii nhé nén dit phi sa song Hong c6 sy bién dong 16n vé thanh phéan co gidi
trén bé mit ciing nhu theo chiéu siu phiu dién. Dét phi sa séng Hong c6 thanh
phan co gidi dao dong chu yéu tir thit nhe dén thit trung binh do d6 phi hop véi

rat nhi€u loai cay trong.

2.1.3.1. Di¢gn tich va phén bé

Dién tich khoang 919.800ha (bao gdm ca luu vuc song Hong va song Thai
Binh). Phan bd tdp trung chil yéu ¢ céc tinh dong bang Bic B nhu Phi Tho,
Vinh Phiic, Ha Tay, Ha No¢i, Hung Yén, Hai Duong, Ha Nam, Nam Dinh, Thai
Binh, Hai Phong... Viing dit ndy nim gon trong ving chau thé Bic Bo kep gitta
hai ddy nii Ty Bic va Pong Béc, phia Pong mo ra bién, phia Nam ngin cdch
v6i ddng bang Thanh Héa boi mot ddy doi ndi thap (Lé Théi Bat va Pham Quang
Khanh, 2015).



2.1.3.2. Phén logi nhém dit phii sa
Pit phi sa song Hong bao gom 4 loai:
Dat phu sa trung tinh it chua (P) Eutric Fluvisols (Fle)
Dat phu sa chua (Pc) Dystric Fluvisols (FId)
Dit phu sa glay (Pg) Gleyic Fluvisols (Flg)
Dit phi sa ¢6 tang dém ri (Pr) Cambic Fluvisols (FIb)

Trong 4 loai dét trén thi dat phu sa trung tinh it chua (Eutric Fluvisols-FLe)
c6 dién tich 313.400ha (chiém 34%). Loai dit nay phan bd cha yéu & ving trung
tdm chdu tho song Hong. Pay 1a loai dat ¢ do phi cao, ham luong hitu co trong
dat tir trung binh dén kh4, dat c6 thanh phan co gidi tir cit pha dén thit, do bio
hoa bazo va canxi, magie trao ddi cao. Dic biét 1an dé tiéu rat giau (Lé Thai Bat
va Pham Quang Khénh, 2015).

Dét phi sa trung tinh it chua 12 loai dat c6 tiém ning st dung da dang c6 thé
trong dugce 2 hodc 3 vy/nam véi nhidu loai ciy trong nhu: Lda, ngd, dau dd,
khoai tdy, khoai lang, cdc loai rau vu dong (ca chua, bip cai,...) hodc trong cic
ciy an qua dai ngdy... déu cho ning suét, san lwong cao. Bién phdp co ban dé sir
dung don vi dt nay mot cdch bén viing, c6 hiéu qua 1a phai biét két hop tudi tiéu
hop 1y, bén phan can d6i va bao vé dat khoi 6 nhiém do qud trinh do thi héa va
cong nghiép héa (Tran Vin Chinh va cs., 2006).

2.2. TINH HINH SAN XUAT CA CHUA TREN THE GIOI VA VIET NAM

2.2.1. Tinh hinh san xuit ca chua trén thé giéi

Cay ca chua c6 ngudn gbc tir Trung va Nam Chau MY, duoc phét hién vao
thé ky XVIL. Ca chua 12 loai rau dn qua quy, bo dudng, lanh manh, c6 gi4 tri kinh
té, gid tri dinh dudng cao, c6 tic dung 16n vé y hoc duoc nhiéu nguoi ua thich.
Maic du c6 lich sir phat trién tuong ddi mudn song hién nay ca chua la mot loai
rau wu tién c6 chidu hudng phét trién manh ca vé luong va chit, tré thanh mot
trong nhitng cdy trdng chinh trong nganh san xuét rau cta nhiéu nudc trén thé
gidi va duge trong & khip cdc chiu luc. Két qua thong ké céc sd liéu vé dién tich,
nang suét, san lugng ca chua giai doan 2010-2014 tr FAO (2017) dugc trinh bay
trong bang 2.2.

Dién tich ci chua trén thé gidi trong nhitng nim gan day ting 1én, trong giai
doan tir nam 2010 dén 2014, dién tich ca chua dat 16n nhét 1a 5.023 nghin ha vao
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nam 2014, tang 480 nghin ha so v&i ndm 2010. Nam 2013, dién tich ca chua c6
giam di so v6i nim 2012 nhung van cao hon so véi cac nam 2010 va 2011. Ning
sudt ca chua trung binh cua thé gidi khong c6 sy bién dong 16n trong giai doan
nay, xung quanh khoang tir 33-34 tan/ha, nim 2013 dat ning suit cao hon ca Ia
34,54 tan/ha. Mic du ning suit khong chénh léch nhiéu gitta cdc nim nhung
cling véi su gia ting cua dién tich thi san lugng ca chua cua thé gidi ting 1én 16
rét tir 152,08 triéu tin (ndm 2010) 1én dén 170,75 triéu tin (ndm 2014).

Bang 2.2. Dién tich, ning suit, san lrgng ca chua
ciia thé giéi giai doan 2010-2014

Nam Dién tich (nghin ha)  Ning suét (tin/ha) Séan luwgng (triéu tin)

2010 4.543,17 33,48 152,08
2011 4.722,43 33,50 158,21
2012 4.970,12 32,57 161,86
2013 4.762,46 34,54 164,49
2014 5.023,81 33,99 170,75

Ngudn: FAO (2017)

Ca chua duoc trong & khip cdc chiu luc trén thé gidi, dién tich trdng ca
chua & céc chu lyuc rat khdc nhau (Phu luc 1.2). Chau A c6 dién tich trong ca
chua 16n nhat chiém 56,5% tong dién tich ciia thé gidi, dung thir hai 12 chau Phi,
tiép dén 1a chau Au va chdu My c6 dién tich ca chua xAp xi nhau, cubi cing 1a
chau Uc ¢6 dién tich ca chua rat nhod (chi khoang 0,7%0). Tuy ¢6 dién tich ca chua
rat nho nhung chau Uc dan dau vé nang suét so v4i cdc chau luc khac dat 69,28
tan/ha gép 2,04 1an nang suat trung binh cua thé gi61, chau Phi ¢6 nang sudt thép
nhét chi béng 46,65% so vo1 nang suat trung binh cua thé gioi.

Dién tich, ning suét ca chua cua 10 nudc ding dau thé gidi naim 2014 dugc
thé hién trong hinh 2.1 va 2.2.

Trong sb cdc qudc gia ¢ dién tich ca chua 16n trén thé giéi thi Trung Quéc
c¢6 dién tich ca chua 16n nht tiép dén 1a An Do, Thd Nhi Ky, Ai Cap, My,...
Dién tich khéng ti 1& v6i ning suét ca chua, v6i dién tich trong rat 1én nhung
ning suét ca chua cia An D6 twong d6i thip, thip hon ning suit trung binh cua
thé gidi va dat 21,24 tin/ha (hinh 2.2). C4c nudc dan dau vé ning suat 1a TAy Ban
Nha (89,29 tan/ha), My (88,85 tan/ha), Brazil (66,85 tdn/ha), Hy Lap (59,84

11



tan/ha) cao hon tir 1,76 dén 2,63 lan so vé6i ning suit trung binh cua thé gidi.
Diéu nay 12 do céc qudc gia phit trién c6 trinh d6 khoa hoc k¥ thuat cao, ¢6 co s&
ha ting va diéu kién dé ung dung cdc cong nghé k§y thuit cao, diéu kién canh tic
san xuat trong nha kinh, nha ludi, chu dong trong san xuét s& dat dugc ning suit
cao, con cac quéc gia c6 trinh dd khoa hoc k¥ thuat han ché, chua c6 diéu kién dé
tmg dung vao san xudt, diéu kién canh tic chu yéu trén dong rudéng, phu thudc

vao thién nhién thi ning suit s& dat thip hon.

Nghin ha
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Hinh 2.1. Dién tich ca chua 10 nwéc dimg dau thé giéi nim 2014
Ngudn: FAO ( 2017)
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Hinh 2.2. Niing suét ca chua 10 nwéc dimg diu thé giéi nam 2014
Ngudn: FAO (2017)
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2.2.2. Tinh hinh sin xuit ca chua Viét Nam

2.2.2.1. O Vigt Nam

O nudc ta ciy ca chua méi duoc trong khoang trén 100 nam, lich st phat
trién con rat non tré so voi thé gidi, nhung véi diéu kién thoi tiét thuan loi thich
hop dé phit trién cdy ca chua dong thoi dem lai hiéu qua kinh té cao nén hién nay
ca chua da duoc trong & hau hét c4c tinh, thanh véi nhiéu vu trong nam (Lé Thi
Thuy, 2012).

S6 liéu thong ké dién tich, nang suit ca chua ctia Viét Nam trong giai doan
2012-2016 dugc trinh bay trong ciac bang 2.3, 2.4.

Bang 2.3. Dién tich ca chua cia Viét Nam giai doan 2012-2016
Pon vi tinh: 1.000ha

Nam
bia phurong 2012 2013 2014 2015 2016
Ca nuéc 25,87 25,48 25,66 2385 23,88
Mién Bic 11,04 10,95 11,04 10,93 11,26
DPong bang séng Hong 7,25 6,91 7,12 7,04 7,27
Trung du va MN phia Bic 1,98 2,26 2,34 2,34 2,56
Bic Trung Bo 1,81 1,78 1,58 1,55 1,43
Mién Nam 14,83 14,54 14,62 12,92 12,61
Duyén hai Nam Trung bo 1,57 1,18 1,16 0,91 0,92
Tay Nguyén 9,72 10,40 10,27 9,28 9,22
DPong Nam B 0,26 0,17 0,17 0,16 0,12
BB song Ctu Long 3,28 2,78 3,03 2,58 2,35

Ngudn: Tong cuc Théng ké (2017)

Dién tich trdng ca chua cua ca nudc c6 giam trong hai nim gan day 1a do
dién tich trong ctia mién Nam giam xubng con & mién Béc dién tich trdng ca chua
khong thay doi, twong d6i 6n dinh. O mién Nam, san xuét ca chua ¢ khip cic ving
nhung tap trung chu yéu ¢ khu vuc Tay Nguyén chiém khoang 70% dién tich trong
d6 phan bd chil yéu ¢ tinh LAm Pong. Tinh Lam Ddng c6 dién tich trdng ca chua

16n nhit ca nudc, trong 5 nam gan dy thi nam 2013 trdng nhiéu nhat dat 9,3 nghin
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ha tuong dwong vé6i 36,5% dién tich ca chua cua ca nudc, tir nam 2013 dén nay

dién tich c¢6 xu hudng giam dan (Tong cuc Thong k&, 2017).

Bing 2.4. Ning suit ca chua ciia Viét Nam giai doan 2012-2016

Pon vi tinh: tin/ha

bia phurong ! 2012 2013 2014 2015 2016
Ca nuéc 27,64 28,70 29,45 31,17 29,97
Mién Bic 22,03 20,90 21,46 21,93 21,98
Dong bang séng Hong 25,26 25,09 25,55 26,23 26,20
Trung du va MN phia Bic 16,37 16,43 16,08 15,77 16,31
Béc Trung Bo 15,25 10,36 10,96 11,76 10,73
Mién Nam 31,82 34,58 35,49 3899 37,10
Duyén hai Nam Trung bd 10,36 10,96 10,85 11,07 11,48
Tay Nguyén 40,37 41,85 43,35 47,87 45,03
DPong Nam B 11,97 12,60 13,68 14,31 13,87
DB s6ng Ciru Long 18,32 18,84 19,46 18,39 17,24
Lam Pong 44,76 45,19 47,03 52,85 50,21

Ngudn: Tong cuc Thong ké (2017)

Tuy dién tich c6 giam di nhung ning suét ca chua trung binh ca nuée lai c6
chiéu huéng ting nhe trong nhitng nim gan day, dat 31,17 tan/ha nim 2015 ting
3,5 tAn/ha so v&i ndm 2012 (bang 2.4), mac du cao hon mdt s6 nude trong khu vuc
nhung van thap hon so véi nang suat trung binh cua thé gidi. Nang suit ca chua
cling khong dong déu & hai mién, mién Bic c6 ning suat trung binh thip hon so
v6i mién Nam tir 10 dén 17 tAn/ha. Trong cting mot mién thi ning suit ci chua &
cic vung ciing ¢6 su chénh 1éch khd 16n. Khu vuc TAy Nguyén c6 ning suit cao
nhit & mién Nam va ciing cao nhét ca nudc dat tir 40,37 dén 47,87 tin/ha cao gp
2,5 dén 4 1an so véi cdc tinh thudc khu vuc duyén hai Nam Trung B6, Pong Nam
bo va déng bang séng Ciru Long. S& di khu vyc niy ¢6 ning suét cao nhat ca nude
1a do ning suét ca chua ctia tinh Lam Ddng, nam 2015 dat 52,85 tin/ha gap 1,7 lan
ning suat trung binh cta ca nude. C6 su chénh 1éch vé nang suat ca chua vi LAm
Pédng c6 loi thé diéu kién khi hau rdt mat mé thich hop cho phét trién cdy ca chua
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quanh nim dong thoi ddy cling 1a dia phuong c6 kha ning tng dung cdc tién bd
khoa hoc k¥ thuat cong nghé méi vao san xuat nhu k¥ thuat san xuat, ghép ciy
gidng ca chua trén gbc ca tim, k§ thuat san xuat trong nha kinh.

Mién Bic, ca chua dugc trong ¢ ca ba ving dong bang, trung du v mién
ndi nhung tip trung chu yéu tai khu vyc dong bang song Hong, chiém khoang
64%, ning suat ca chua & khu vyc nay ciing dat cao nhat mién Béc song van thap
hon khoang tir 2,4 dén 4,9 tan/ha so v6i ning suét trung binh cia ca nudc. ..

Khi hiau mién Béc c6 su chénh l1éch cao vé nhiét do gitra mua dong va mua
he ma cay ca chua thich hgp v61 khi hau lanh nén chu yéu duoc tréng vao vu
DPoéng. Dic diém khi hiu thoi diém nay kho, lanh va do 4m thip nén viéc san xuét
gip mot s6 khé khan nhu siu bénh, ngudn nudc tudi. V4i cdc bién phdp canh téc
truyén thong van duoc dp dung phd bién hién nay ¢ khu vuc nay nhu tudi nudce,
bén phan,... nén ning suit ca chua con thip, chua phat huy dugc thé manh va
tiém ning cua ving. Nhirng nim gan diy do anh hudng cta bién d6i khi hau, thoi
tiét dién bién bat thuong ngudn nude ngay cang can kiét, van dé dam bao cung
cAp nudc tudi cho ciy trong trong vu Pong trd nén khé khin hon. Vi vay dé dam
bao duy tri va mé rong dién tich trong dong thoi ting ning suét thi viéc thay doi
bién phdp canh tdc, ting cudng dp dung khoa hoc céng nghé vao san xuét nhu dp
dung cong nghé tudi tiét kiém nudc cho ciy trong néi chung va ca chua néi riéng

1a rat thiét thuc.

2.2.2.2. Viing dong bang song Hong

DPdng bang song Hong c6 tai nguyén thién nhién khd da dang, dic biét 1a
dat dai dugc phil sa cua hai hé thdng song Hong va séng Thai Binh bdi dap nén
kha mau m&, 12 noi ¢6 nhiéu kha ning dé san xuat luong thyc, thuc pham. Diéu
kién khi hau va thuy van thuan 1¢i cho viéc thdm canh tdng vy trong san Xuét
noéng nghiép. Nhitng nim gan day, theo quy hoach ctia Bo Nong nghiép va Phat
trién ndéng thon vé chuyén doi co cau cdy trong ving Pong bang sdong Hong, tap
trung chuyén d6i mé hinh 2 lda sang trong cdc loai rau, hoa, mau; mo hinh 1 lda
chuyén sang tréng rau mau, mo hinh trong lda sang lda-c4 va ting dién tich cay
mau vu Pong trén dat trong lda, dic biét 1a chuyén d6i dat lda kém hiéu qua sang
cAy mau. San xudt rau mau vu Poéng cua ving DPBSH dimg hai trong ca nudc,
trong d6 cy ca chua 1a mot trong sé cdc ciy rau vu Pong dugc phat trién nhiéu

cua vung.
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a. Dién tich ca chua ving dong bang song Hong giai doan 2012-2016

Ca chua dugc trong & khap 11 tinh, thanh ciia khu vyc dong bang sdng
Hong. Dién tich trdng ca chua cua ving dung thir hai trong ca nude (sau khu vuc
Tay Nguyén) chiém khoang 27% dén 30% dién tich ctia ca nudc (Téng cuc
Théng ké, 2017). S6 liéu théng ké cua Téng cuc thong ké vé dién tich trong ca
chua trong giai doan 2012-2016 cua ving dugc thé hién trong bang 2.5.

Bang 2.5. Dién tich ca chua ciia cac tinh dong biang song Hong
giai doan 2012-2016

Pon vi tinh: ha

3 2012 2013 2014 2015 2016

Pong bang 7.247,43 6.906,44 7.121,57 7.037,98 7.270,30
song Hong

Nam Dinh 1.444,00 1.164,00 1.231,00 1.324,00 1.465,00
Ha No1 1.174,43 1.225,98 1.159,20 1.161,82 1.272,32
Hai Duong 1.000,00 1.008,00 1.067,00 988,00 1.007,00
Hai Phong 1259,40 971,20 872,83 800,92 808,89
Hung Yén 615,80 627,76 826,98 734,76 661,39
Thai Binh 565,00 570,00 522,00 558,00 582,99
Vinh Phic 257,20 305,00 370,30 405,40 393,60
Ninh Binh 219,20 242,10 244,30 344,20 362,30
Béc Ninh 371,80 399,90 401,96 296,24 333,71
Quéng Ninh 223,10 262,40 274,50 277,44 280,40
Ha Nam 117,50 130,10 151,50 147,20 102,70

Ngudn: Tong cuc Thong ké (2017)

Céc tinh c6 dién tich san xuat ca chua 16n cua vung la Nam Pinh, Ha N&i,
Hai Duong, Hai Phong. Vi loi thé c6 diéu kién thudn loi vé dat dai, khi hau,
chinh sdch hd tro va thi trudng tiéu thu nén tai cac dia phuong nay da hinh thanh
viing chuyén canh tréng ca chua.

Nhiéu nim gin day, nhd c6 lién két “4 nha” trong san xuat, tinh Nam Dinh

dd ban hanh chinh sdch hd trg dé phat trién cdy trong méi néi chung va chinh
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sdch khuyén khich ndng dan trong céc loai cdy vu Pong phuc vu xuit khiu néi
riéng. Pong thoi tinh t6 chirc cho cdc doanh nghiép gip g& véi ndng dan dé thoa
thudn, ky két hop dong trong va tiéu thu san pham cdy vu Pong. Tinh con van
dong cic ngan hang thuong mai tao diéu kién thuan lgi cho nong dan va céc
doanh nghiép vay von dau tw, mo rong dién tich, ché bién rau mau xuat khau.
Tinh chi dao céc dia phuong dua céc giéng lda thich hop vao gieo cdy trong vu
mila dé thu hoach sém, danh thoi vu cho san Xuét cay vu Dong dé tao san phém
xuét khau. Loi nhuan do cdy ca chua mang lai cao hon nhiéu so véi lda, dat tur
65-70 triéu d@)ng/ha/vu (Agroinfo, 2007). Nho su chi dao va hd tro cua tinh da
tao dong luc thiic ddy phét trién ciy rau mau trong d6 c¢6 ciy ca chua nén Nam
Dinh c6 dién tich trong ca chua 16n nhét, chiém 20% dién tich ciia ving DPBSH
(ndm 2016).

Ciing giong nhuy Nam Dinh, c4c tinh, thanh Ha Noi, Hai Phong, Hai Duong
1a nhitng dia phuong di du viéc mo rong va thAm canh cdy vu Pong, thyuc hién
hiéu qua chuyén ddi co cau ciy trong. Tai Hai Duong dé khuyén khich mo rong
san xuat chuyén canh céc loai cdy trong c6 quy mé 16n, vu Péng 2010 Hai Duong
c¢6 chinh séch hd trg 50% gia giéng cho cic loai ciy gieo trong tap trung véi dién
tich tir 10 ha trd 1én. Muc dich 12 tao ra nhitng ving chuyén canh c6 khéi luong
san pham hang héa 16n, thun 1oi cho viéc thu gom, tiéu thy san pham va cic khau
dich vu k¥ thuat trong canh tic, bdo v¢ va thu hoach cay tréng. Nhiéu loai cay
trong c6 gia tri kinh té cao nhu ca chua, cai bap, sip lo, 6t, dua hau, ca rot... da
budc dau hinh thanh cdc viing san xuét véi quy mo 16n (Tran Hung, 2010).

San xuat ca chua & Hai Phong c6 diéu kién rat thuan lgi 1a c6 ngudn thu
mua san pham tai chd va 6n dinh, v6i cong suit 240 tin/ngay, nha mdy ché bién
ca chua Hai Phong da thu mua hau hét lugng ca chua san xuét trong tinh dong
thoi con thu mua cua céc tinh khac nhu Hai Duong, Hung Yén, Nam Dinh.

Ha Noi 1a tha d6 cua ca nudc, tap trung dong dan cu 12 ngudn tiéu thu
lwgng nong san 16n ctia ving ddng thoi con ¢6 chg ndéng san 16n cung cap cic
loai rau, ct, qua cho khép cdc tinh thanh ctia Viét Nam. Day chinh 1a diéu kién
rat thuén loi tao dau ra cho céc san phém thé manh cta thanh phé Ha Noi cling
nhu céc tinh cua ving DBSH.

Nhu vay véi cac diéu kién va thé manh trén hién nay cay ca chua dugc phat
trién manh & ving DBSH va tip trung chi yéu & cdc tinh thanh Ha Noi, Nam
Dinh, Hai Duong, Hai Phong.
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Céc dia phuong khéc trong vung nhu Ha Nam, Quéang Ninh, Ninh Binh c6
dién tich trong ca chua twong d6i thip. Mic du ciing c6 diéu kién phit trién ciy
rau mau xong ci chua khong phai 12 ciy thé manh. Tai cdc dia phuong ndy cic
cdy rau mau duogc san xuét nhiéu 1a rau muéng, cai cac loai, dua chudt nhu Ha
Nam cdly cai céc loai 12 1.386ha, dwa chudt 1a 916ha; ¢ Ninh Binh rau mudng
1.215ha, cai céc loai 2.165ha; & Quang Ninh rau muéng 1.25%ha, cai cac loai
2.778ha (Tong cuc Théng k&, 2017).

Dién tich trdng ca chua cua ving DBSH trong nhitng nim qua khong 6n
dinh, c6 sy ting giam khong déu trong cdc nim. Nam 2012 c6 dién tich khd 16n
dat 7.247,43ha sau d6 giam manh (340ha) trong nam 2013, roi lai tdng giam voi
chiéu huéng nim trudc ting thi nim sau giam va nguoc lai. Mot trong nhirng
nguyén nhén cia van dé ting giam dién tich nay chinh 13 tinh trang tdi dién
thudng xuyén trong san xuit néng nghiép "mat mua duoc gid, duoc mia mat
gid". Van dé vé gid ca va thi trudng tiéu thu da tic dong manh mé& dén tim ly
“trdng - chat” ctia ngudi san xuit. Nguyén nhdn thr 2 12 do anh hudng cua diéu
kién thoi tiét, nam 2013 thoi tiét dién bién khéng thudn loi, anh hudng cua mua,
bio lién tiép kéo dai gdy ngdp tGng nhiéu dién tich hoa mau vi vay dién tich ca
chua ctia ving PBSH di giam manh (Cuc Thong ké thanh phd Ha Noi, 2013).

b. Nang sudt ca chua viing dong bang séng Hong giai doan 2012-2016

S6 liéu thong ké cua Tong cuc Théng ké vé ning suit ca chua trong giai
doan 2012-2016 cta ving dugc thé hién trong bang 2.6.

Nhin chung ning sudt ci chua ctia ving dong bang song Hong khd cao,
dtng thtr hai so v&i ca nude va ¢é xu hudng ting 1én trong nhitng nim gan day,
trong 5 nim, ning sudt d tang 1én gan 1 tan/ha. SO di nhu vay 1a do nguoi san
xuat dd quan tim, chid trong dau tu nhiéu hon cho ciy ca chua. Vi gid tri kinh té
ma ciy ca chua dem lai, hién nay nhiéu dia phuong chu dong tich cuc huéng dan
ngudi dan trong viéc chon gidng, loai phan bén, ting cuong cic bién phap k¥
thuat khac nhu tudi nudce, chim séc nham phat trién ciy ca chua theo hudng san
xuat hang héa dé cung cap cho thi trudng. Ngoai ra, thi yéu t6 diéu kién thoi tiét
cling ang hudng 16n dén nang suit ciy ca chua.

Tuy nhién, ning suit ca chua trong ving khéng déng déu & céc tinh, thanh.
Tinh trung binh trong 5 nim, nhém c6 ning suat cao trong khoang tir 20 tan/ha
tré 1én gdbm Ha Noi, Vinh Phdc, Bic Ninh, Hai Duong, Hai Phong, Hung Yén
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Théi Binh, Ha Nam va Nam Dinh. Trong d6 cic tinh c6 ning suit cao hon ca Ia
Ha Noi, Vinh Phuc, Béc Ninh, Hai Duong, Hai Phong, Hung Yén. Pay la cic dia
phuong c6 trinh do thidm canh cao trong viing, véi muc tiéu san xuat ca chua
khong chi ddp tmg nhu ciu tiéu thu ndi bo trong tinh ma con cung cip cho thi
treong nén ngudi san xuat di chd trong dau tu ca von va cong lao dong. Theo két
qua diéu tra ndng ho trong nam 2014 tai 6 tinh thanh thi mic d6 dau tu phan bén
ciia Bic Ninh, Ha Noi, Hai Phong va Hung Yén déu cao hon so véi tiéu chuan
nganh 10 TCN 219:2006. Cung véi dau tu vé phan bén, céc dia phuong nay ciing
rat chd trong dén cham séc ciy trong dic biét 1a tudi nudce, dé chi dong tudi tiéu
va dam bao chit lugng nude tudi phan 16n céc ho dan dd khoan giéng, dau tu

mdy bom kip thoi cung cap nudc tudi cho cy.

Bang 2.6. Ning suit ca chua ciia cdc tinh dong bing song Hong
giai doan 2012-2016

Pon vi tinh: tin/ha

Nam
bia phurong 2012 2013 2014 2015 2016
DPong bang séng Hong 25,26 25,09 25,55 26,23 26,20
Nam Binh 20,25 19,81 20,60 24,99 26,15
Ha Noi 24,86 26,08 29,28 29,72 28,70
Hai Duong 26,09 25,34 25,11 25,09 25,07
Hai Phong 32,07 31,07 28,24 28,37 28,51
Hung Yén 28,73 28,04 27,41 28,58 27,42
Thai Binh 24,45 23,79 23,92 24,01 24,07
Vinh Phiic 39,84 25,10 30,12 29,48 29,98
Ninh Binh 13,59 13,93 15,01 15,38 16,42
Béc Ninh 33,06 35,62 36,04 36,11 34,93
Quéng Ninh 12,37 12,87 12,98 13,28 12,02
Ha Nam 20,51 20,68 21,03 23,36 23,49

Ngudn: Tong cuc Thong ké (2017)

Nhém c¢6 ning suét thap nhéat 12 Quang Ninh (12,7 tin/ha) va Ninh Binh
(14,9 tan/ha). Ciy ca chua khong phai 1a cdy thé manh wu tién phdt trién cta céc
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tinh nay déng thoi viée san xuét chu yéu dé tiéu thu tai chd nén cling chua that su
duoc chu trong dau tu. Vi vay nang suét trung binh dat dugc kha th?ip khoang
40-60% so voi ning suat trung binh ctia viing.

c. San lwong ca chua viing dong bang song Hong giai doan 2012-2016

San luong cta ciy trong phu thudc vao dién tich va ning suit. Khi mot
trong hai yéu té thay d6i thi san luong ciing thay ddi theo. S6 liéu thdng ké cua
Tong cuc Théng ké vé san luong ca chua trong giai doan 2012-2016 cia viing
duoc thé hién trong phu luc 1.3.

Trong giai doan 2012-2016, san lugng ca chua ciing tang 1én déng ké, mic
dii bién dong nay khong ting déu theo timg nam. Két qua nay 1a do xu hudng
nang suét ting 1én mic di dién tich c¢6 ting giam khong on dinh. Nam 2013, do
dién tich va niang suat déu giam manh nén dan t6i san lugng ca chua dat thap
nhat. So sdnh san lugng ca chua nam 2016, tinh Nam Dinh méc du nang suat
thdp hon nhiéu so véi cdc tinh khac nhung vi ¢6 dién tich trong 16n nhat nén dat
san luong cao nhat. Con Bic Ninh ¢ ning suit cao nhit nhung dién tich trong

lai nhé do vay san lugng ca chua dat dugc chi bﬁng 30% so voi Nam Dinh.

2.2.3. Céc phwong phap twéi nuée cho ciy ca chua trén thé giéi va Viét Nam

Khi tudi nude cho ciy trong phai dam bao dua vao rudng ding luong nude
yéu cau, phan phdi déu trong khu tuéi, diéu hoa dugc cdc yéu t6 dinh dudng &
trong dit dé thoa min khong nhitng nhu ciu nudc ma ca nhitng diéu kién sinh
song khéc cho ciy trong. Vi vay, sir dung bat ctr phwong phép tudi ndo ciing phai
déap tmg duoc cic yéu cau sau:

- Phan phdi luong nuéc di quy dinh thdm déu trong rudng, khong giy nén
tinh trang chd qu4 thira, chd qué thiéu d6 am.

- C6 hé s6 str dung nudc hitu ich cao, it tiéu hao vi ro ri, thim 1au va bdc hoi.

- C6 thé két hop duogc véi cdc bién phdp canh téc khéc trén dong rudng dé
phat huy hon nira hi¢u lyc cua phan boén, lam co, xd1 xdo... va tung budc phat
trién 1én co gidi hod, tu dong hod.

- Pam bao ning cao hiéu suit cong tic tudi va cdc cong tic khdc trén dong
rudng, khong giy anh hudng xau cho dat dai va ciy trong.

- Céc cong trinh phuc vu cbng tic twdi phai d& quan ly, it ton dat dai va

khong tré ngai cho cong tic co gidi hod trén dong rudng.

20



Véi cdy trong can néi chung va cdy ca chua néi riéng thi tudi nuéc nham
dam bao du do am trong ting dit canh tic cia ciy trong. Can clr vao phuong
thirc dan nudc c6 cac phuong phép tudi nude dang dugc sir dung trong san xut
ca chua trén thé gidi va & Viét Nam bao gdm: Phuong phép tuéi ranh, tudi phun
mua va tudi nhé giot (Vién nghién ctru rau qua, 2002).

Tu6i ranh 13 phuong phdp tudi phd bién nhét trong san xuat ca chua. Tudi
ranh dugc thuc hién bang céch sir dung hé thong ranh trén dong rudng dé dua
nude tudi. Nude trong ranh dugce thim qua hai bén cta ranh cung cip nude tudi
cho cy trong. Phuong phdp tudi nay thich hop cho cdy tréng theo hang nhu ca
chua véi d6 déc mat dat khong 16n hon 2,5%. Uu diém cia tudi ranh 1 don gian,
dé thyc hién va ddi hoi chi phi dau tu khdng cao. Tuy nhién c6é nhugc diém 12 ton

nhi€u nudc, hiéu qua s dung nudc thap.

A
o
T

Hinh 2.3. Tuwéi ranh
Ngudn: Hai Yén (2008)

Tuéi phun mua 13 phuong phép tudi cung cip nudc cho ciy trong dudi
dang phun hodc phun mua nhén tao. Hinh thirc twéi phun mua gom hai dang 1a

phun mua thi cong va phun mua cé st dung thiét bi tao dp luc. Phun mua thu
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cong st dung thiing tudi dé tudi phun mua. Miéng voi cta thing tudi duoc chim
16, kich thudc cua cdc 16 nay khac nhau tiry thudc vao giai doan sinh truong cua
cay. Khi cy méi trong thi 15 voi nho nhat va kich thude 16 voi ting dan khi cay
phét trién 1én. V&i cdy truong thanh, st dung voi dic biét ¢6 kha ning phan bd
nuéc nhanh khong gy hai cho ciy trong. Céc 16 voi dé dang g& ra khoi thing dé
1am vé sinh, trdnh giy tic voi. Hinh thirc niy ¢6 vu diém d& thuc hién, don gian
va khong tén kém nhung c6 yéu cau 1a khu vie duoc tudi bd tri thuan loi dé van
chuyén nudc tir ngudn vao tan ludng nhim rdt ngin khoang céch di lai trong khi
twdi. Pong thoi tudi phun mua tha céng doi hoi nhidu cong lao dong do d6 véi
dién tich san xuat 16n, ngudn lao dong thu cong it nén lua chon tudi phun mua 4p
lwc. Tudi phum mua dp luc sir dung céc thiét bi va yéu cau 4p luc nudc cao, chi

phi dau tu ban dau 16n, tén that nudc cao do bdc hoi kéo dai va phu thude vao tde

do gio.

Hinh 2.4. Twéi phun mwa thi cong va ap luc

Tuéi nhé giot 12 phuwong phdp tudi hién dai tiét kiém nudc nhit. Vi uvu
diém d6 nén nhiéu quéc gia trén thé gisi da lya chon sir dung phuong phdp tudi
nay vao san xudt néng nghiép trong bdi canh ngudn nude ngay cang khan hiém
va dic biét trong xu thé san xuat ndng nghiép cong nghé cao nhu Anh, My,
Israel, Australia, Italia, Brazil, Trung Quéc, An bJ (Dairyvietnam, 2014). O Viét
Nam, cong nghé tudi nho giot dugc tiép can tir nhitng nim 1980 nhung moéi chi
4p dung cho mot sd ciy chu luc c¢6 gid tri kinh té cao nhu ciy cong nghiép, ciy
an qua. Trong san xudt ciy ca chua, phuong phdp tuwéi nho giot dugce dp dung &

mdt sO md hinh trong nha kinh, nha ludi. Po6i voi san xuat ca chua dai tra ngoai
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d6ng rudng thi phwong phép nay chua duoc st dung pho bién vi tudi nho giot doi

hoi chi phi dau tu 16n, yéu cau chat lugng nudc tudi cao.

Hinh 2.5. Twéi nhé giot cho ca chua

2.3. TUOT HIEN PAI TIET KIEM NUGC

Do anh hudng cta bién doi khi hau 1am cho thoi tiét dién bién bat thuong,
han han kéo dai, nude trén cdc sdng, hd, ao, giéng... can kiét khong ddp tng nhu
cau cip nude cho san xudt va dan sinh. Vao mia khé han, nhu cu st dung nudc
tang cao dic biét 12 san xuat nong nghiép. Do vay, xu huéng phét trién thay loi
clia nhiéu nudc hién nay 12 khai thic tot hé thong cic cong trinh hién c6, ting
cudng cic phuong phdp, k¥ thuat tudi theo chiéu sdu dé nang cao hiéu qua kinh
té théng qua viéc ting hiéu qua sir dung nudc. Mot trong nhitng bién phip quan
trong nham ning cao hiéu qua kinh té tudi nude cho céc loai cdy trong 1a viéc Iya
chon va dp dung phuong phép, k¥ thuat tudi thich hop vi cac k¥ thuat tudi tai
mit rudng déng vai trd quan trong trong viéc cung cip, phin bd nudc truc tiép
dén cay trong va quyét dinh luong nude ton that mit rudng nhiu hay it. Vi cdc
phuong phép, k¥ thuit tudi thong thudng (twdi truyén théng) hién nay thi luong
nude ton that con rat 1on (Pham Ngoc Diing va cs., 2003).

Muc dich co ban cua tudi nudc 1a cung cip da va kip thoinude tudi vao
trong dat dé dam bao cho cdy trong sinh trudng, phat trién t6t nhat. Voi cic ky

thuat tudi da dugce phd bién cho cy trong can trude diy thudng 1a khong duy tri
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duoc d6 am theo yéu cau thich hop ma pham vi thay d6i d6 4m trong dat khd 16n,
cao hoidc thip hon so voi d6 4m thich hop, gy bat loi cho qud trinh sinh trudng,
phit trién cua ciy trong. Di v6i cdc ving khi hau khd han, hodc ban kho han,
chi ¢6 tudi nudc méi c6 thé duy tri duoc su phét trién néng nghiép, van dé& nudc
tudi ¢ ddy ciing tré nén cap thiét hon ¢ bat c noi ndo khic. Ky thuat tudi tiét
kiém nudc 12 k¥ thuét tudi cung cap nudc hiéu qua nhat, gép phan ting ning suat
va san luong cdy trong mot cach ddng ké. Vi vay, yéu ciu phat trién cong nghé
tudi tiét kiém nudc 1a rat can thiét, s& md ra trién vong to 16n trong viéc phat
trién cdy cong nghiép, cdy dn qué, rau mau va céc loai ciy c6 gia tri kinh té cao,
dac biét trén cidc vung khan hiém nudc & Viét Nam (Lé Sam va cs., 2007).

2.3.1. Khai niém twéi tiét kiém nuée

Nhu chiing ta d biét mot trong nhitng nhugc diém cua tudi truyén thong 1a
van dé lang phi nudc, gdy déng vang, x6i mon dat, do twdi mét lic qud nhiéu
nuée, hodc 1a nude ngdm khong kip tao thanh dong chay mit, hodc 1a dat ngdm
qud 16n, dua nudc va chat dinh dudng ciy trong xudng siu khoi ting ré cy, lang
phi. Cong nghé tudi tiét kiém nude 12 tudi vira ding v6i nhu ciu nude cia ciy
trong, khong c6 lwong nude thira ciing nhu ton that trong qud trinh twdi. Nho két
ciu don gian va van hanh tién loi nén tudi tiét kiém nudc c6 thé ting duge so lan
twdi 1én tiy ¥ va giam khdi lugng nuée tudi mdi 1an.

Ky thuat tudi tiét kiém nudc-tén qudc té con dugc goi 1a tudi cuc bd
(Localized Irrigation System) hodc dugc goi la hé théng tuoi it nudc (Low Volume
Irrigation System) dugc dic trung béi sy cung cap thuong xuyén mot khdi luong
nudce han ché duoge kiém soét dé tudi cho mot bd phan téng dét canh tac-vung hoat
dong hiru hiéu ctia bd ré cAy-nham st dung tdi vu lwong nude twdi. Sau hon 20
nam nghién ctru va sau nhiéu cb ging cai tién, hoan thién k¥ thuat tudi tiét kiém
nudc, da két luan rang hoan toan c6 thé thay thé duoc cic k¥ thuat tudi cb truyén.
Khi dugc thiét ké va quan 1y thich hop, k¥ thuat tudi tiét kiém nude sé dat duoc
hiéu qua rét to 16n vé phuong dién cip nudc, phan phdi nude va rat 1y tudng trong
viéc két hop cung cip chit dinh dudng cho ciy trong cling nhu viée co gidi hod, tu
dong hod céc khau tudi nudc va cham séc (Leé Sam, 2005).

Phuong phép tudi hién dai tiét kiém nuéc 1a phuong phap sir dung thiét bi
tién tién cap nudc tudi theo nhu cu cia cy trong kip thoi va hiéu qua nhét (Tran

Hung va cs., 2013). Cdc thiét bi twdi 1a thanh phan dic trung nhit cua hé thong
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tudi. Do vay, cin ctr vao dic tinh cua thiét bi tudi va hinh thic phan phdi nude tir
thiét bi twdi ma twdi tiét kiém nudc c6 thé duoc phan chia ra 2 loai: Tudi nhd
giot, tudi phun mua.

2.3.2. Cac phwong phap twéi hién dai tiét kiém nuwéc

2.3.2.1. Twoi phun mua

Tuéi phun mua 13 phuong phép stir dung mot hé thong thiét bi dé phan phdi
nudc tuol dudi dang mua roi trén mat dat (Trﬁn Hung va cs., 2013).

Tuéi phun mua dat duoc nhitng vu diém sau:

C6 thé tudi dugc trén dat c6 do doc twong ddi 16n ma khong can san phang
dat, hiéu suat lao dong trong cong tic tudi cao;

C6 téc dung tot ddi véi sinh 1f cAy trong vi rira sach bui, ha thap nhiét do
mit 14, 1am ting cudng qué trinh ddng ho4 cua ciy;

Tu6i phun mua l1am thay dbi diéu kién tiéu khi hau dong ruéng nhu nhiét
d6, do Am thdc ddy qu4 trinh ra ré ning cao ty 18 sdng cta nhiéu giéng vo tinh;

Lam am dat d@)ng déu nhung tiét kiém dugc mot nira lugng nudc tudi so
v6i phwong phdp tudi trén mat dat;

C6 thé diing tiéu chuan tudi nho dé tudi mét trong nhitng ngay néng bic,
lam giam nhiét d6 va 1am ting d6 4m khong khi gdn mit dit din dén giam bét
bdc hoi bé mat dét, tao diéu kién thuan 1oi cho sy sinh trudng cua cay tréng;

Giam b6t dién tich xdy dyng muong tudi, c6 thé diung ong din nuéc di
dong thay thé cho viéc xay dung hé thong tuéi trén dong ruong, khong giy trd
ngai cho co gidi hod trén dong rudng;

Tuéi phun mua chi dat duoc nhirng vu diém trén khi k§ thuat phun mua tot,
chu yéu 12 cudong d6 gdy mua (d6 sdu 16p nudc mua roi trong 1 don vi thoi
gian,mm/ph) va dudng kinh hat mua.

Cuodng d6 mua thich hop trén dat ning tham nudc kém 1a 0,1-0,2mm/phiit,
dat thit trung binh 0,2-0,3mm/phit, dat thit nhe 1a 0,5-0,8mm/phit. Cudng dd
mua 16n thi d6 sdu thdm nude cang giam va sém xudt hién dong chay trén mit
dat. Pinh mirc twéi cang 16n thi cudng do mua phai nho.

Puong kinh hat mua c6é anh huéng dén chat luong gy mua. Puong kinh
hat mua khong nén 16n hon 1mm va trong luong khong qua 0,5mg. Puong kinh
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hat mua 16n 1am ton thuong cdc bd phan non cua ciy, 1am dat bi phan tan, rira
tréi va xudt hién dong chay trén mit dit din dén tiéu chuin tudi phai bé, thoi

gian tudi phai rit ngan lai.

Hinh 2.6. Twéi phun mwa

Ngudn: Tran Hing va cs. (2013)
2.3.2.2. Twoi nho giot
a. Bac diém va phan logi twoi nho giot

Tudi nho giot 1a hinh thire dua nude truc tiép dén ving gbc va ré ciy trong
dudi dang ting giot nude thong qua thiét b tao giot (Tran Hung va cs., 2013).

Tudi nho giot 1a phuong thic tudi dac biét, khac vdi cdc phuong phap tudi
truyén thong hodc tudi phun 12 chi 1am 4m phan dat quanh khu vuc ré cdy vi vay
tudi nho giot con dugc goi 1a tudi cuc bo.

Dic diém cua tudi nho giot 13 luu luong tudi nho, thoi gian mot lan tudi
kéo dai, chu ky tudi ngdn, dp suat tudi nho, cé thé khdng ché lwong nudc twong
db6i chinh x4c, dua nude va chat dinh dudng dén viing dat quanh ré cay.

* Theo phuong thic cap nudc c¢6 thé phan thanh 4 loai

Twoi nho giot (Drip Irrigation)

Tu6i nhé giot 12 hinh thirc twdi ma voi lip trén diy tudi. Ting giot phan bd
chdm va dong déu cho ving dat xung quanh bé ré cdy. Do luu lugng nude nho,
nuéc ngdm dan vao ving ré ciy, ngoai vung dit dudi voi dugc tudi, cdc phin
khéc khong dugc cung cip nudc. Nude tham va khuéeh tdn xung quanh ving ré

nho lyc trrong mao quan.
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Tuéi nhé giot duéi mdt ddt (Subsurface Drip Irrigation)

Véi hinh thitc tuéi ndy, toan bo duong éng tudi va voi nhd giot dwoc chon
dudi mit dat. Hinh thirc ny khic phuc dugce nhuoc diém 1a duong éng dé bi ldo
hod, duong 6ng khong bi hu hai, tién cho viéc hoat dong ¢ mat ruong. Khac voi tudi
ngam 13 nudc chi ngdm wét bo phan dat gan ré vi vay con goi 12 twdi nho giot gan.

Vi twoi (Micro spray, micro Jet Irrigation, micro sprinkle)

Vi tuéi 13 tudi phun suong hoic phun mua cudng d6 thip. Loai tudi nay
ding voi phun nho dé 1am am 14 ciy hodc viing dat gan gbc cdy, goi don gian Ia
phun nho. Tudi phun nhé 12 ¢6 thé ting lwvong nude trong dit va nang cao do6 4m
khong khi giy tic dung diéu tiét viing tiéu khi hau. Do 4p lyc cong tic phun nhd,
luu lugng nho chi lam 4m uét bo phan trong vudn ciy idn qua.

Hinh 2.7. Twéi nhé giot

Ngudn: Tran Hung va cs. (2013)

Twoi sui bot (Bubble Irrigation)

Pay 1a phuong thire twdi ma nude s& ngdm vio trong dat tir cic dng sui bot
chon trong dat nbi véi hé théng dudng Ong tudi. Luu lwong tudi ctia phuong
phdp nay 16n hon ¢ twdi phun nho. Pé ngin ngira sinh ra dong chdy mat dat
ngudi ta duc cic 16 trit nuwdc xung quanh dng sui bot. Phuong phép nay thich hop
vGO1 vuon cay an qua va cay tao rung.

* Theo céch bd trf ddy nho giot phan thanh 2 kiéu

Day nho giot dat trén mat dat: D@ kiém sodt va diéu chinh vi tri vi, lép dat
don gian tén it cong, nhung c6é nhuoc diém 12 1am vudng di lai va dé bi 1o héa

do phoi dudi 4nh mat troi.
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Day nho giot chon dudi dat: Str dung dugc bén hon nhung tén cong dao-
dit-1ap, hay bi tic ngh&n va kh sira chira.
b. Cau tao hé théng twoi nho giot

Hé thong tudi nho giot thudng bao gdm: Ngudn nudc, thiét bj dau hé thong,
hé thong dudng 6ng va voi nho giot.

Nguon nude: C6 thé 1a sdng, hd, giéng khoan. Chat lwong nude phai thoa
mén yéu ciu cua tudi nho giot.

Dé sir dung c6 hiéu qua ngudn nudc, can phai xdy dung cong trinh dan, tri,
xtr Iy nuéc va bom nude. Pay goi 1a cong trinh ngudn nude.

Hé thong thiét bi dau hé thong:

Thiét bi dau hé thong gdm mdy bom, dong co, van khdng ché, thiét bi loc
nudc, hoa phan, do nude va thiét bi bao dudng. Thiét bji dau hé théng 1am nhiém
vu diéu tiét, khong ché cuia hé thong.

Hé théng éng dan va phan phéi:

Gom 6ng chinh, 6ng nhanh, dng twdi 1am nhiém vu dan va phan phéi nuéc,
duoc chon dudi mit dat & mot dd sau nhat dinh. Do quy mo khu tudi ma s6 ca”ip

duong dng khac nhau.

Van

May bom

BO loc cat Ngudn nudéc

FE

Pau tusi nho giot

Van déng ‘ +— Van néi

Hinh 2.8. Hé théng twéi nhé giot
Ngudn: Khuyét danh (2016)
Phén loai hé tho”'ng twdi nho giot:
Hé théng tudi nho giot ¢ dinh trén mat dat: Trong thoi gian tudi, 6ng tuoi
va vdi nho giot dé ¢ dinh.

He¢ thong tuéi ¢b dinh dudi mat dat.
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Hé théng tudi nho giot di dong: Ong tudi va voi nho giot di dong tir vi tri
nay dén vi tri khéc trong thoi gian tudi.

Hé thdng tudi nho giot gidn doan: Nguyén 1y 14 cich mot khoang thoi gian
trdi mot 1an. Luu luong loai nay gip 4-10 1an so voi loai thong thuong.
c. Uu nhwoe diém ciia phwong phdp twéi nhé giot

Uu diém:

- Tiét kiém nudc, han ché boc hoi nuée, han ché co dai;

- Chu dong cong tic tudi, tiét kiém thoi gian lao dong (khi hé théng duoc
lap dt thiét bi diéu khién);

- C6 thé két hop duoc véi céc bién phap canh tic khdc dé ting hiéu qua sir
dung nudc va phan bon;

- Tiét kiém ning luong, nudc tudi phin bd déu, ting ning suit cy trong,
tiét kiém cong lao dong;

- C6 tinh thich nghi cao dbi véi dat dai va dja hinh, c6 thé loi dung tot nhat
tai nguyén nudc trong nhitng didu kién nhat dinh.

Nhuoc diém:

- Vi nho giot va dudng ong tudi dé bi tic;

- C6 thé gdy nén hién tugng tich luy mudi;

- C6 thé 1am han ché su phat trién cua bo ré cay;

- Chi phi cho d4u tu ban dau cao.
2.4. TINH HINH NGHIEN CUU, AP DUNG VA HIEU QUA TUOI

TIET KIEM NUOC CHO CAY TRONG CAN TREN THE GIOI VA O
VIET NAM

2.4.1. Trén thé giéi

Nghién ctru, 4p dung tudi hién dai tiét kiém nudc 1a xu hudng chung cua
Quéc té v&i muc tiéu khic phuc nhirng han ché cua tudi truyén théng nhu tudi
tran, tudi ranh: Tén nudc, chua chi dong cip nude cho cdy trong theo ting thoi
ky sinh truéng & mirc d6 chinh xdc cao, chiém nhiéu dat canh téc,... Tudi phun
mua, tudi nho giot 1a mot trong sd nhitng lwa chon hang dau trong viéc thic day

phét trién thuy lgi cua nhiéu nudc tién tién trén thé giodi.
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Theo tong hop ctia Dairyvietnam (2014), tudi tiét kiém nudc dd dugc dp
dung & khép céc quéc gia trén thé gi01, cu thé nhu sau:

Tuéi tiét kiém nudc duge nghién ciru va dp dung dau tién trén thé gidi vao
nam 1940 tai Anh dugc dp dung trong nha kinh.

O My, nhiéu nghién ctru vé tuéi tiét kiém nudc dd dugc tién hanh nhiéu noi
ma cu thé 1a cdc hé théng tudi nho giot dugc dp dung c6 hi¢u qua cho hon 600ha
cam quyt ¢ vung ven song cua bang California tr nhitng ndm 1957-1965. Trong
thap ky 70, & bang Louisiana di nghién ctru phd bién 4p dung thanh cong k¥
thuat tudi nho giot két hop bén phan, phun thude trir sdu cho ciy hd dao lam ting
nang suit, dat hiéu qua kinh té cao. Vao dau nhitng nim 80, nhiéu thuc nghiém
vé tudi nho giot cho bong da dugc thuc hién ¢ California, Arizona da lam tang
ning suit béng mot cich dang ké dong thoi giam luong nudc tudi va phin bén
can thiét. Cudi nim 1984, 34.800ha trén tong sd 45.400ha mia & Hawaii da duoc
chuyén sang tudi nho giot. Ti 1é sir dung hé thdng co gidi tiét kiém nudc ting
manh chiém trén 56,5% tong dién tich dugc tudi.

Israel 12 mot trong nhitng qudc gia ndi tiéng trén thé gidi trong viéc nghién
ctru, 4p dung thanh coéng va c6 nhiéu déng gép quan trong trong viéc dp dung k¥
thuat tudi nho giot. Téng dién tich dat ndong nghiép 518 nghin ha, dién tich c6
tudi 155 nghin ha, 90% céc hé théng tudi duoc str dung k¥ thuat tudi nho giot.
Khoang 24.000ha ciy bong (chiém 40% dién tich trong bong) dd dugc tudi bang
ky thuat tudi nhd giot. Nhiéu trang trai tai Israel da su dung céc thiét bi thi
nghiém tai dong rudng dé diéu hanh hé théng tudi nho giot rat cé hiéu qua. Hién
nay Israel 12 qudc gia hang dau thé gidi trong viéc nghién ctru ché tao, 4p dung
va xuat khau cong nghé tudi tiét kiém nuéc, dic biét 1a cong nghé tudi nho giot.

Australia ciing 12 nudc tng dung phd bién k¥ thuit tudi nho giot. Gan
5.853ha trong nho dugc tudi bang k¥ thuat nay. Céc vu ndng nghiép va cic co
quan khdc cta Australia d c6 nhiéu déng gép trong viéc nghién ctru ché tao thiét
bi tudi tiét kiém nude cho nho va ciy trong khéc.

Tai Italia ma tiéu biéu 1a viing trdng cam quyt phia dao Sicily tir nhitng nim
1964 di dugc tudi hoan toan bing cdc hé théng tudi nho giot va dat duoc hiéu
qua cao. Pay 12 mot viing khé han va khan hiém nudc.

Brazil 1a nudc dimg thir nhat trén thé gii vé san xuét ca phé, thir ba vé hat

tiéu, thir bay vé hat diéu, c6 dién tich twdi 3,5 triéu ha. Céc giai phap tudi ngap
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chiém 42%, tuéi rinh 6%, tudi phun mua 45%, tudi nho giot 7%. Brazil ciing 12
nudc s dung cong nghé tudi hién dai tiét kiém nude dat toi 52% té)ng dién tich
dat duogc tudi.

Trung Quéc 12 nude ¢6 dién tich duge tudi rat 16n 53,8 triéu ha, chiém 41%
dién tich dit canh tdc, trong d6 st dung cong nghé tuéi phun mua, nho giot
chiém trén 30% tong dién tich duoc tudi, khoang 16,7 triéu ha. Tir nhitng nim
70, Trung Qudc dd nghién ctru thi nghiém k§ thuat tudi nho giot. Sau gan 30 nim
nghién ctru cai tién dd dua ra dugc md hinh k¥ thuat twdi nho giot Yén Son phu
hop véi diéu kién cua dat nudc ho, k¥ thuat d6 c6 tén la “ky thuat tudi nhé giot
Yén Son”.

Tai Hungary, cdc hé thdng tudi nho giot duoc bit dau sir dung phd bién tir
nim 1968. Céc trudng dai hoc, céc co sé nghién ctru thiy 1oi ¢ dat nude nay da
c6 nhiéu déng gép quan trong trong viée cai tién va ché tao thiét bj chuyén biét
phit hop véi diéu kién ty nhién cia Hungary. Khong lau sau khi dua vao st dung
hé théng twdi nho giot cho trén 50ha cta hop tic xi ndong nghiép Micsurin vao
niam 1973 dat hiéu qua cao, hé thong trén qui m6 600ha ciing duoc sir dung cong
nghé nay. Hién nay dién tich cdc loai cdy trong dugc tudi nho giot & Hungary da
trén 10.000ha.

An Do ¢6 62,4 triéu ha dat dugc tudi (chiém 34% dién tich dat nong nghiép),
12 nude c6 san lugng didu va hd tiéu thir 2, ca phé thir bay thé gidi. Trong nudc sir
dung nhiéu giai phdp tudi, trong d6 c6 dp dung tudi nho giot nhu du 4n tudi nhé
giot Danske.

Trong nhitng nim gan day, nghién ctru tudi hién dai tiét kiém nude cho cay
tréng can di dugc nhiéu tic gia trén thé gidi thyc hién va cho thdy dugc hiéu qua
ctia cong nghé tudi nay. C6 thé ké mot sb nghién ctru sau diy:

Shrivastava et al. (1994) nghién ctru anh hudng cua tudi nho giot va che
phu dat dén ning sut ca chua trong trén dat ning ving TAy An D6. Thi nghiém
duoc bd tri voi 2 phuong phép tudi nhod giot va tudi mat két hop vai 2 loai che
phil bang nilon den va ba mia. Vi cong thirc tudi nho giot duge thiét ké véi 3
mirc tudi 0,4, 0,6 va 0,8 lugng nude can tinh theo cong thic Pan (PE). Két qua
cho thay cong thirc tudi nho giot két hop che phil bang ba mia & murc tudi 0,4PE
cho nang suat cao nhat 51 tdn/ha va tiét kiém duoc 44% lugng nudce tudi.

Onder et al. (2005) nghién ctru anh huong ciia tuwdi nhod giot dén niang suat

va cdc yéu t6 ciu thanh ning suat cdy khoai tiy & ving phia Déng Dia Trung Hai
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ctia Tho Nhi Ky. Thi nghiém duoc tién hanh trong 2 vu xuin 2000, 2002 véi hai
cong thirc tudi nhod giot trén bé mat, dudi mat dat va 4 mic tudi 100, 66, 33%
lwong nude tudi va khong tudi. Céc tic gia chi ra rang phuong phdp tudi va mirc
tudi anh huong dén ning suit, két qua thi nghiém nim 2000 cho thiy phuong
phdp tudi nho giot trén bé mat cho ning sut cao nhat & murc tudi 100% 1a 28,19
tan/ha trong khi phuong phép tudi nho giot dudi mat dat 1a 27,37 tin/ha; nim
2002, phuong phép tudi nho giot trén bé mit cho ning suit cao nhit lai & murc
tuGi 66% 1a 38,13 tan/ha va phuong phdp tudi nhod giot dudi mat dat 1a 35,24
tan/ha.

Ismail et al. (2007) nghién ctru anh hudng cia chu ki tudi va thoi diém tudi
nho giot dén ning suat ca chua trong nha kinh tai Ishigaki, Nhat Ban. Thi nghiém
thuc hién véi hai chu ki twéi 1 ngay va 3 ngay, tudi tai 3 thoi diém 1 8 gio sing,
14 gid chiéu va 20 gio t6i.Két qua thi nghiém cho thiy chu ki tuéi 3 ngay cho
ning sudt cao nhét 1a 70 tin/ha, trong khi chu ki tudi 1 ngay 1a 63 tan/ha. Hiéu
qua cia thoi diém tudi thay doi theo chu ki tudi. Di véi chu ki tudi 3 ngay, tudi
vao budi sdng sém hon budi chiéu va twdi dém. Ning suat trung binh cho tudi
vao budi sang sém ting 15% va 14% so voi tudi vao budi chiéu va ban dém. Doi
v6i chu ki tudi 1 ngay vao ban dém da tang san lugng 1€n 11% va 3% so voi tudi
vao budi sdng sém va budi chiéu twong ung. Cing lugng nude, thoi diém tudi
vao budi sang sém vdichu ki tudi 3 ngay 1am ting ning suat ca chua 1én 11-20%
so voi chu ki tudt 1 ngay.

Liu ef al. (2009) nghién ctru anh hudéng ctia ché d6 4m do tudi nho giot dén
ning suit ca chua trong trong nha kinh. Theo céc tic gia ché 46 am & cdc giai
doan sinh truéng khic nhau dén kich thudc qua, sb luong qua, ty 1& dau qua va
ning sudt ca chua do tudi nho giot trong trong nha kinh. Duy tri d6 am tir 50 -
55% d6 am tdi da dong rudng trong giai doan cdy con s& lam ting sb luong qua
nhung lai giam kich thudc qua, giam ty 1¢ dau qua va ca chua chin muon. Duy tri
do6 am dat cao hon 80% hodc thap hon 65% & giai doan qua 16n s& giam ning
sudt va giam sb lugng qua. Niang suét va s6 qua s& cao hon néu duy tri d6 Am dat
tir 70-75% &6 am tdi da dong rudng trong giai doan ra hoa va dau qua.

Zhai et al. (2010) nghién ctru anh huong cia ché do tudi nho giot dén ning
suat va hiéu qua sir dung nuéc ciia ca chua duoc trong trong nha kinh & tinh
Giang T6, Trung Qudc. Trong nghién ciru nay ca chua dugc trong trong chau,

dugc tudi nhé giot vai 3 chu khi tudi 2, 3, 4 ngay va 3 muc tudi 1,8, 1,5, 1,2dm.
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Ning suit ca chua cao nhét ¢ thi nghiém véi chu ki tudi 3 ngay va luong nudc
tuSi 1,5dm con thap nhat & thi nghiém véi chu ki tudi 4 ngay va luong nude tudi
1,2dm.

Panigrahi et al. (2010) nghién cru anh huéng cta tudi nho giot va tudi ranh
dén ning suit va hiéu qua sir dung nudc cua ca chua trong trén dat cit & Tram
Xic tién Nghién ctru va Chuyén giao cong nghé khu vyc, Chiplima, Orissa, An
bJ trong ba ndm 2002, 2003 va 2004. Thi nghiém duoc thyc hién véi 3 cong
thurc tudi nho giot voi 3 muc tudi 100%, 80%, 60% lugng nudc can (ETc) va
mot cong thire tudi ranh. Két qua ctia nghién ctru nay da chi ra rang tudi nho giot
tiét kiém lugng nude tudi tar 17,9-36,6% so véi tudi ranh. Cong thure tudi nhod
giot 100% ETc dem lai ning suat va hiéu qua sir dung nudc cao nhit va so véi
tudi ranh nang suit tang 15,4%, hiéu qua st dung nudc tang 27,3%.

Shrivastava ef al. (2011) nghién ctru 4nh hudng cua tudi nho giot dén phan
bb d6 Am dit va ning suit ca chua & Jawaharlal Nehru Krishi Vishwa Vidyalaya,
Jabalpur, An D6. Céc tdc gia di tién hanh thi nghiém tudi nho giot cho ca chua
v6i bon muc twdi 0,6, 0,8, 1,0 va 1,2 1an lugng nude can (ETc) va hai kiéu trong
ciy 1a trong hang 2 va hang 4. Ning suat cao nhat & mo hinh tréng hang 4 véi
muc tudt 1,0 lan luong nudce can.

Pau et al. (2013) nghién ctu anh hudng cua tudi nho giot va tudi bé mit
dén nang sudt, hiéu qua st dyng nude va hi€u qua kinh té cua cay ot tréng O vung
duyén hai phia Pong An .

Biswas ef al. (2015) nghién ctru anh hudéng ciia twdi nho giot va che phu dat
dén ning suat, hiéu qua stir dung nudc va hiéu qua kinh té ctia ca chua, thi nghiém
duoc thuc hién ¢ Vién nghién ctru Nong nghi€p Bangladesh. Thi nghiém duoc bd
tri voi 3 mirc twdi nho giot 100%, 75%, 50% luong nude can va 2 loai che phu
dat 12 nilon den va rom ra. Cong thirc tudi nhod giot véi muc tudi 50% luong
nude can két hop véi che phii dat cho ning suét cao nhat 81,12 tan/ha (che phu
béng nilon), 79,49 tan/ha (che phu béng rom ra).

Deshmukh ef al. (2016) nghién ctru anh huéng cua tudi phan nho giot dén
nang suét va hiéu qua st dung nudc cua ca chua tai Chhindwara (MP), An bo.
Thi nghiém dugc thyc hi¢n véi 3 mic tudi nhéd giot 1; 0,8; 0,5 ITugong nudc can
(ETc) va cong thire ddi chimg 12 tudi ranh. Két qua thi nghiém cho thiy céc cong

thirc tw6i nho giot déu cho nang suét cao hon so véi tudi ranh tir 33% dén 42%.
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2.4.2. O Viét Nam

Tuéi tiét kiém nudc cho cdc loai cy trong da tré nén phd bién trong diéu
kién méi vé kinh té va xd hoi & Viét Nam. Tir nhitng ndm 80 cua thé ky trude,
Vién Khoa hoc Thuy lgi la co quan tién phong nghién ctu tng dung cac cong
nghé hién dai phuc vu phét trién néng nghiép nude ta. Hiéu qua cia céc dé tai
nghién ctru dd dugc khang dinh ¢ nhiéu dia phuong, ddi voi nhiéu ciy trong
trong ca nudc. Khoi dau 1a viéc thiét ké, 1ap dat cdc hé thong phun mua, nhod
giotvdi su giip do cuia cidc hang va chuyén gia Israel & Tan Cuong-Thai Nguyén,
cong ty Mia dudong Lam Son-Thanh Héa, Trung tam cdy an qua tai Long DPinh-
Tién Giang. Hé thong tudi hién dai do Chinh phu Israel ting va lap dit tai truong
Cao dang k¥ thuat néng nghiép Ha Tay 12 mot moé hinh hoan chinh cta k§y thuat
tudi tién tién nay. Ngoai ra con mot sd hé thdng nho khic duoc lip dit tai Tuyén
Quang, Pa Lat, thanh phd H6 Chi Minh.

Hé thdng tudi tiét kiém nudc & mirc thip, don gian hon 12 tuéi truc tiép vao
tan gdc cay trong (nhd dudng dng dan dp luc thap-vdi nudc mém do coéng nhin
diéu khién) da dugc Truong Dai hoc Thuy loi thiét ké, xay dung dp dung thir
nghiém trén quy md kha rong (hon 200ha) vao cdc nam 1993 dén nam 1995 tai
khu du 4n khoa hoc céng nghé “phét trién hé sinh thdi ndng nghiép Pha Quy-
Nghé An” trén doi ndi canh tdc ciy dn qua (cam, quyt) rat khé khin vé ngudn
nuéc, dit dai thodi héa. Ung dung va phat trién két qua tir hé thong tudi gbe du
4n Phu Quy-Nghé An, mot sb co s& va nghién ciru khdc da xay dung tiép hé
thdng tudi loai nay dé tudi cho céc cdy an qua, ciy cong nghiép nhu Trung tim
nghién ctru ciy an qua Phu Quy-Nghé An, mot sd ndng trai canh tic ca phé o
Pik lak, LAm Pong, Son La,... va mét s6 tudi gdc cho cdc vudn wom ciy rimg &
Vinh Phid, LAm Dong, Pik Lik, Gia Lai,...

Nim 1994-1995, Trung tim Thuy ndng Bic Bo (nay 1a Vién nude Tudi tiéu
va Méi trudng) thuc hién dy 4n nghién ctru tudi 4m cho ciy cong nghiép va ciy
an qua doc dudng 6 Son La thudc chuong trinh phat trién mién nii ctia B6 Khoa
hoc va cong nghé, da xay dung md hinh tudi nhd giot va tudi phun mua luu
lwrong nhé cho cdy ca phé, mén, nhin tai huyén Mai Son (Nguyén Thé Quang,
1994). Nam 1998, Vién Khoa hoc Thily loi mién Nam da thuc hién dé tai cap
Nha nude mi sd 08-09 nghién ciru tmg dung cic giai phdp cong nghé tudi tién
tién tiét kiém nudc cho céc vung khan hiém nudc (L& Sam, 1998). Két qua 1a da

tién hanh chuyén giao KHCN &p dung thyc nghiém tudi tiét kiém nudc tai céc
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vuon ciy coéng nghiép (che, ca phé, ho tiéu, diéu), cAy an qua (nho, nhin), cic
vuon trong hoa, vuon wom cdy giong, rau mau xuét khiu tai cc tinh Lam Ddng,
Ninh Thuén, Binh Thuén, Quang Tri, Nghé An...

Tai Binh Thuén, cong nghé tudi nho giot ciing 4p dung tir thap nién 90, dau
tién 13 Trung tAm gidng ciy trong dp dung cho 1,5ha giéng ciy 1am nghiép bang
hé thong tudi phun mua. Nam 2004, coéng ty Rang Pong di dau tu xay dung hé
thong tudi phun mua, nhé giot cho khu ddi rimg cé tong dién tich 500ha tai khu
ddi c4t ven bien Miii Né.

Gan day cdc dé tai, dy 4n nghién ctru Gng dung vé linh vyc tudi tiét kiém
nudc duogc thyc hién va da dat duge két qua nhat dinh:

Dé tai nghién ctru tng dung cong nghé tudi tiét kiém nude cho ciy nho va
thanh long & vung kh6 han Nam Trung B0 theo cong ngh¢ Israel nam 2006-2008
do Nguyén Quang Trung thyc hién, dé tai di xdy dung 02 md hinh tiét kiém
nuéce bang hinh thirc tudi nhé giot cho cAy nho & tinh Ninh Thudn va cdy thanh
long & tinh Binh Thuan (Nguyén Quang Trung, 2006).

Pé tai nghién ciru ché do, k¥ thuat va thiét bi tudi cho cdy che phuc vu san
xuat hang héa tap trung & phia Bac, nam 2007-2009 do Ha Vian Thai thyc hién da
xdy dyng md hinh tudi tiét kiém nudc két hop gitra twdi phun mua dp luc thap
véi tudi nho giot tai cong ty che Van Hung-Yén Bai (Ha Van Thai, 2007).

Tran Thdi Hung (2008), thuc nghi€ém nghién ctru ché do tudi nho giot thich
hop cho cdy ca chua tai khu tudi tiét kiém nude (trong nha ludi) Pai hoc HO Hai,
thanh phé Nam Kinh, Trung Qudc. Céc cong thirc thi nghiém duoc thiét 1ap véi 3
murc twdi (nhiéu, trung binh, it) va 3 chu ky tudi khdc nhau (2, 3, 4 ngay). Ning suit
ca chua dat cao nhat & cong thirc véi mic nudc trung binh két hop véi chu ky 3
ngdy tudi va ché do tudi nho giot thich hop da duoc thiét 1ap dwa trén cong thirc nay.

Tran Chi Trung (2010), tng dung tudi nho giot cho cdy budi viing ven do
thanh phd Ha Noi da tiét kiém dugc 40% luong nudc tudi va ning suat ting 8%
S0 vOi tudi ranh thong thuong.

Tran Hung va Duong Thi Bich Vén (2012), ing dung cdng nghé tudi tiét
kiém nuéc cho cdy dugc liéu vung trung du mién ndi phia Béc, két qua thuc
nghiém cho thdy vé&i diéu kién ving ndi phia Bic, 4p dung tiét kiém nudc cho
cAy nguu tat da 1am tdng ning suét cdy trong, véi twéi phun mua ting 12,5%,

tudi nho giot ting 25% so voi ddi chimg.
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Nhu vay, nghién ctru va dp dung tudi hién dai tiét kiém nudc cho ciy trong
dugc rat nhi€u co quan va cdc nha khoa hoc ¢ Viét Nam quan tam. Tuy nhién,
cédc nghién clru nay moi chi tap trung chu yéu vao mot s6 nhom cay trong dac thu

va cdy c6 gid tri kinh té nhu cdy dn qua, ciy cong nghiép va cdy dugc lidu.
2.5. TONG QUAN VE MO HINH TRUYEN AM

Véi cy trong can, tudi nudc dé giit am cho dat va luong nude tudi phu thude
vao do am dét cua cdy trong. Nhu cau tudi cho cdy can dam bao do 4m trong ting
dat canh tac duoc duy tri theo cong thirc tudi (Pham Ngoc Hai va cs., 2007).

Viéc xdc dinh nhu cau tudi cho cy trong 12 mot qud trinh phirc tap dya trén
dién bién d6 Am dat, kha ning béc hoi, nhu cau nudce, didu kién khi hau, dic tinh
ciy trong. .. trong d6 dién bién d6 4m trong ting dit canh tic 1a yéu t6 quan trong
va phuong phdp tudi, luu luong tudi cé anh hudng rat 1on dén qud trinh thim,
phan bd d6 am trong dit ciing nhu sinh trudng va ning sut ciy trong. Khi tudi
qud trinh thim ngang va thdm sdu phu thudc vao luu lwong tudi (Shrivastava et
al., 2011), dbi véi tudi nho giotqud trinh trén bi anh hudng bsi khoang cich giira
vOI1 tudi (Badr and Abuarab, 2013).

Du bao duoc su lan truyén am trong dat do tudi 1a rat can thiét dé dua ra
ché d6 tudi hop 1y nham tiét kiém lugng nudc tudi, nAng cao ning suét ciy trong.

D3 c¢6 nhiéu nghién ctru vé& chuyén dong cua nudc trong dat khong bio hoa
va cdc nghién ctru ny déu duva trén phuong trinh co ban Richard.

Phuong trinh Richard 12 phuong trinh vi phan dao ham riéng md ta chuyén
dong cua nudc trong moi truong dit chwa bdo hoa nude. Phuong trinh nay biéu
dién mbi quan hé gitra d6 am dat voi thoi gian va vi tri ciia diém dang xét trong

hé toa d xyz. Phuong trinh Richard c6 dang sau:

% - — %(K(h) Z—z) +(%<K(h) g—;l) + %(K(h) aa_le) (2.1)
Trong dé:

0 12 do Am dét (tinh theo% thé tich dat) tai diém c6 toa do (x,y,2);

K 13 d6 dan thuy luc khong bdo hoa (unsaturated hydraulic conductivity,
trude day c6 tic gia goi 1a hé s tham khong bio hoa, phu thude vao thoi gian va
vi trf diém dang xét);

H 1a c6t nudce thuy lyc; t 12 thoi diém dang xét.
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Biii Cong Quang (1987), nghién ctru md hinh truyén am trén dat bazan Tay
Nguyén dé giai quyét cdc van dé vé nudc dudi dat, tic gia da sir dung dang tong

quat cua mo hinh truyén am la:

00
Frin Div (D grad® + K) (2.2)

Trong dé:

0: d6 Am cua dat;

D: H¢ s6 khuéch tdn mao dan;
K: Hé sb truyén dan trong luc.

Hé sb khuéch tdn mao din D biéu thi su truyén am dué6i dang khuéch tdn,
hé $6 truyén dan trong lyc dac trung cho tinh din 4m cua dat dudi tc dung cua
trong lyc. D va K phu thudc vao tinh chat dat va do Am cua dat.

C6 nhiéu phuong phép dé giai phuong trinh trong md hinh truyén 4m tong
quat ¢ trén nhu phuong phép giai tich, phuong phép s6, phuong phép sai phan
hitu han. Trong nghién clru nay, tic gia da st dung phuong phdp sai phan hitu
han, dua ra lugc do sai phan trong truong hgp truyén am theo phuong thang ding
12 hé dai s6 tuyén tinh c6 ma trdn hé sb dang 3 dudng chéo va st dung phuong
phép khtr dudi dé giai. Tuy nhién, dé giai dugc hé dai sb trén can phai tim duoc
cac thong s6 cua md hinh d6 1a D, K. Véi hai thuyc nghiém: 1) Nghién ctu sy
chuyén dong nuéc trong cdc mau dat véi myc dich theo ddi sy thay doi 4m tai
cdc tai cdc mit cit cua mau dat khi truyén 4m véi cdc phuong khdc nhau; 2)
Nghién ctru chuyén dong ctia nudc theo phuong thing dimg voi diéu kién cap
nudc dudi dang mua nhan tao. Dya trén s6 liéu thuc nghiém theo doi dugc, si
dung phuong phdp thir sai va phuong phdp toi uu cédc thong sd, tic gia di dua ra
cdc ham xdc dinh D va K trén dit bazan 1a:

D = A. exp (1,4(6-0,71)) (2.3)
K =0,09 exp (6-0,71) (2.4)

Trong d6: A 1a hing sb phu thudc vao loai dat

+ Pat mit x6p, nhiéu miin, duoc bao vé: A = 1.500

+ Dit ¢ cdc tAng sdu, dong nhat: A = 1.300

+ Dit thodi héa, két von, it mun: A = 1.000.
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Nhu vay, muc tiéu cudi cing 12 dwa mé hinh truyén 4m vé dang phuong
trinh vi phan d6 4m dét theo thoi gian t. Tuy nhién viéc giai phuong trinh nay
turong dbi phirc tap va két qua phu thudc vao tinh chit dat va d6 am dat. Mo hinh
truyén am ciing chi ding lai voi thuc nghiém nghién ctru theo doi do 4m dit do
tu6i phun mua. Véi két qua ctia mo hinh truyén am, da xdc dinh ché do tuéi cho
ca phé ¢ Tay Nguyén v6i k¥ thuat twdi phun mua.

Nguyén Thu Hién (1994) da phét trién mot mé hinh truyén am trong viing
dat khong bdo hda mot céch téng qudt cho ciy trdng can véi didu kién bién trén
va bién dudi thay doi. Phuong trinh truyén am mot chiéu theo phuong thang

dtg duoc biéu dien duoi dang cot nudc:

oh  Ok3-(=h+7) L o
ot 0z (25)

(48
Trong dé: C = ™

0: d6 Am cua dat;

h: cot nudce dp sut mao dan h = h();

k: hé sb thim khong 6n dinh k = k(0);

E: boc thodt hoi nude.

Dé giai phuong trinh trén tic gia ding so d6 sai phdn trung tim véi n nit
két hop véi diéu kién bién trén va bién dudi s& c6 hé phuong trinh n an sb va
tuyén tinh héa bang phuong phép lip Picard. Cdc gid tri k va C dugc tinh todn
theo h, xong viéc tinh todn rat phirc tap, lip lai nhiéu 1an dén khi théa man diéu
kién sai s6 cho phép. Pong thoi mé hinh nay con ¢6 nhuoc diém 13 phuong trinh
truyén 4m mot chidu, chua xét toi phwong phdp tudi cu thé, dic diém bo ré ciing
nhu mat d6 ciy trong.

Pam Xuéin Hoan (1994), nghién ctru st dung md hinh mo phong d6 am dat
ciia Feddes dua ra nam 1988 véi céc thong sd vat 1y ciia nudc, mua, nhu cu
nudc cta cdy trong v6i phuong trinh vi phin timg phan vé chuyén dong nuéc
trong dat la:

0_29 Deae K(6 S(Z,6 2.6
= 35 |P@ 5 - K®)| - Sz6) (26)

Trong d6:

0: P Am cua dat theo thé tich;
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Z: Toa do thang ding huéng xudng mang diu duong;

t: Thot gian;

K(6): B6 dan nudc cua dat;

D(0): Ham s6 khuéch tan nude trong dat;

S(Z, 0): Téc do hit nudce cua ré.

Dé giai phuong trinh trén, tic gia dd st dung phuong phdp sb dua vé
phuong trinh tuyén tinh va giai trén mdy tinh theo so dd khéi ctia phuong phép
lap do am dat. Tuy nhién d6 am dit chi dugc theo ddi theo d6 sau. Két qua md
phong d6 am dat theo md hinh c6 sai khac tir 7-10% so véi gia tri ¢ am thyc té
do duoc.

Nguyén Quang Kim (1999) st dung md hinh md phong d6 am dat cua
Feddes, giai md hinh bang phuwong phép sai phan hitu han. M6 hinh nay c6 ké
dén cic yéu té anh huong dén su van dong am trong dat nhu loai dét, chiéu siu
nudc ngém, cuong do bdc thodt hoi nudc, mat dd va ciu tric bo ré, tan 14. Mo
hinh da dugc ung dung dé mé phong sy van dong am trén mot sb loai dat cua
Nhat Ban. Song mé hinh méi chi mé phong d6 am theo chiéu sau va chua c6 tng
dung vao diéu kién dét, ciy trong, khi hau ¢ Viét Nam.

Nguyén Tat Canh (2000) ding mé hinh mé phong d6 am dat cia Feddes
(1988) lién két voi mé hinh sinh trudng cdy trong, md hinh thoi tiét khi hau dé
md phong dién bién do am dat trén hai loai dat 1a dat bac mau Péng Anh va dat
phit sa song Hong Gia Lam, tinh todn cin bang nudc va ung dung cdc md hinh dé
chuan dodn ché do tudi cho ciy ngd va dau twong. Tuy nhién ciing c6 han ché Ia
cdc mo hinh duge thuc hién dua trén mét sd diéu kién rang budc vé nong nghiép.

Nghién ciru mé hinh truyén 4m trong viing dat khong bio hoa do tudi nho
giot, nhiéu md hinh s da dugc phét trién. Pbi v6i phuong phdp giai tich, mo
hinh don gian dang ban cau cho thim khdng bido hoa dang 6n dinh do voi tudi
nho giot dang dudng/diém duoc sir dung dya trén gia thiét miém tham dang ban
cau va nghiém tuyén tinh. M6 hinh nay duoc phét trién boi Bresler er al. (1971),
Warrick (1974) and Philip (1971). Nhung md hinh trén c¢6 nhiing ton tai 1a gia
dinh dong chay 6n dinh va quan hé liy thira gitta 4p lyc nudc va hé sb tham.
Healy va Warrick (1988) da thanh cong trong md hinh thdm khong bdo hoa trong
dat do tuéi nho giot biang tng dung phwong phép sai phan hiru han cho phuong
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trinh Richard bién thé khong don vi, song tng dung van con phuc tap boi két qua
tinh todn & dang d6 4m khong don vi. Nhém téc gia cua Aristotle University of
Thessaloniki ndm 2001 d3 Gng dung phwong phép thé tich hitu han cho dat khong
ddng nhit nhung chi gi6i han cho bai todn mot chiéu. Vii Chi Cong va Bui Quéc
Lap (2012), st dung phuong phdp thé tich hitu han mo hinh héa su phit trién
mién tham trong dat theo thoi gian dudi tac dung ctia voi nho giot dang diém. M
hinh thdm dya trén phuong trinh Richard két hop véi dinh luat Darcy cho dong
tham khong bao hoa trong dat déng nhét cho hé toa do tru. PO 4m trong dat duoc
x4c dinh nhanh chéng dua trén nhimg vu diém cua phuong phép thé tich hitu
han. Dé kiém chung két qua tinh todn, cic tac gia da tién hanh thyc nghiém theo
d6i mién thim theo chiéu siu va chiéu rong do tudi nho giot véi cac luu lugng
khéc nhau trén khéi dit nhan tao voi kich thude 50 x 50 x 50cm véi ciing dung
trong va do am ban dau cua hai loai dat thit pha cat va cat min. Ddi voi ca hai
loai dat, chiéu rong va chiéu siu thim cta mé hinh ¢6 xu hudng phit hop voi két
qua thi nghiém. Phuong phdp thé tich hiru han ¢6 uvu diém 1a kich thu6c mién
thAm va gia tri do am trong mién duge xdc dinh mot cich truc tiép va nhanh
chéng, sai s ctia d6 am tinh to4n khong dang ké. Tuy nhién mé hinh chi dugc dp
dung véi cic diéu kién don gian nhu d6 4m ban dau dong nhét, dat dong nhat va
khong ké dén bdc hoi, ré cay va chi mot s6 loai dat duoc kiém ching.

Nghién ctru vé& chuyén dong cta nudc trong dit, nghién ctru mé hinh mé
phong dong thai do Am dit dé dy bdo nhu ciu tudi cua cdy. Rochester and Busch
(1972), xay dung m6 hinh xédc dinh thoi gian tudi va lugng nude tudi cho bong.
Trong md hinh nay cdc tic gia chi quan tim toi dit liéu dau vao 1a lugng mua va
bbc hoi. Witney er al. (1982), nghién ciru md hinh md phéng d6 am dat hang
ngay trong ting dat 0-30cm dya trén céc dir liéu vé khi tuong, dat, boc thoat hoi
nuéc, su cin bang giita luong mua va dong chay. Két qua du bio d6 am dat va
gid trj thyc nghiém kha twong ddng véi gia dinh ciu triic dat 12 dong nhat.

Bailey and Spackman (1996), nghién ctru m6 hinh dy doan muc do bdc hoi
cia mot ciy trong tham chiéu va st dung mo hinh nay dé mo hinh héa tdn ciy va
phit trién r& cho tat ca cdc loai cdy trong. Dy bdo sy thay d6i d6 4m dat, st dung
mo hinh dé 1ap ké hoach tuéi tiéu va nghién ctru st dung nude cia ciy trong.

Azhar et al. (2011), md hinh md phong d6 am dat don gian dé quan ly

nudc tudi. M6 hinh bao gom cic co ché mo6 phong su di chuyén d§ am cua dat,
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su phat trién cua ré va su bdc hoi. M hinh chi yéu ciu mot vai tham s6 dau vao
san c¢6. M6 hinh nay di duoc danh gid théng qua mot nghién ctru dién hinh
duoc thuc hién tai mot trang trai ¢ Goulburn trong khu vuc tudi & Victoria
(Uc). Céc két qua md phong d6 am dat cho thy hiéu qua cia mé hinh va cho
thdy mo hinh phét trién khd thanh cong trong cdc van dé& quan 1y nudc va tiét
kiém nuéc dang ké.

Nhin xét: Qua ddnh gid tong quan vé diéu kién khi hau khu vyc nghién
ctru, tinh hinh nghién ctru, tng dung cdc phuong phdp tudi hién dai tiét kiém
nudc trong trong trot va tong quan vé md hinh truyén am cho thdy mot s6 van dé:

Thir nhat: DPBSH thudc khi hau nhiét déi gié mia, néng 4m, mua nhiéu,
phit hop dé phat trién cdy ca chua. Tuy nhién, lugng mua phan bd khong dong
déu din dén tinh trang khan hiém nudc vao mia kho (vu Déng).

Thit hai: V& tinh hinh nghién ctru, tng dung phuong phép tudi hién dai tiét
kiém nuéc cho cay trong dugce nhiéu qubc gia va nhiéu nha nghién ctru trén thé
gidi cling nhu trong nude quan tim. Véi dién tich duoc tudi bang phuong phép
twdi hién dai ngay cang tang cho thdy xu hudéng dp dung tién bd khoa hoc k¥
thuat vao san xuit néng nghiép 1a tat yéu trong bdi canh ngudn nude ngay cang
khan hiém va xi hoi ngdy cang phat trién. Hiéu qua dem lai tir tudi hién dai tiét
kiém nuéce 12 rat 16n, giam dugc luong nude tudi, ning suét ting 1én va hiéu qua
st dung nudc tudi cao hon so véi cdc phuong phép tudi truyén théng. Tuy nhién,
cdc nghién ctru & Viét Nam vé tudi hién dai tiét kiém nuéc (cu thé 1a tudi nho
giot) cho cdy trong can chu yéu tap trung vao cdc ciy cong nghiép, cdy an qua
chua c6 nhiéu nghién ciru cho cdy rau. Nhat 1a loai rau c¢6 gid tri vé dinh dudng
va kinh té nhu cdy ca chua. Pay 12 loai ciy ua lanh va dugc trong chinh vao vu
Poéng ctia viing dit phit sa song Hong, giai doan sinh trudng va phét trién manh
clia ciy ca chua vao ding thoi diém cang thang vé nudc tudi. Nghién ciru dé xuat
dugc ché d6 tudi nhod giot thich hop cho cdy ca chua dem lai nang suét cao, tang
hiéu qua st dung nude s& ¢6 y nghia thuc tién quan trong trong san xuat.

Thir ba: Song song voi viéc nghién ctru dp dung phuong phép tudi hién dai
tiét kiém nudc cho ciy trong can dé dé xuat mot ché do twdi hop 1y thi nghién
ctru md hinh truyén am trong dét 12 rat can thiét nham dy bdo duoc thoi diém

twdi, luong nudc tudi duy tri d6 am thich hop trong tang dat chira bo ré cy trong
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tao diéu kién thuan loi cho ciy trong sinh trudng va ning cao ning sudt. Pa c6
nhiéu nghién ctru vé chuyén dong ctia nude trong dat, moé hinh mod phong dong
thdi d6 am dat v6i cdc phuong phdp giai phuong trinh tong quét dya trén cdc diéu
kién thuc nghiém khdc nhau tir d6 chan dodn nhu ciu tudi cia cdy trong. Tuy
nhién cdc md hinh, nghién ctru d6 con c¢6 han ché 1a méi chi dirng lai & bai todn
mot chiéu, md hinh dua trén cdy trong tham chiéu, st dung cic gia dinh, tap
trung vao mot sb cdc dit liéu dau vao nhit dinh... ma chua xét dén anh hudng,
tdc dong tong hop cua phuong phdp tudi cu thé, luu lwong tudi, mat do ciy dén
dong thai d6 am dat. Cic phuong trinh tong quit ctia md hinh truyén am Ia
phuong trinh vi phan dao ham riéng dya trén phuong trinh co ban Richard. Giai
phuong trinh nay c6 thé sir dung cdc phuong phdp sb, phuong phdp giai tich,
phuong phdp sai phan hitu han, phuong phép thé tich hitu han. Mdi phuong phép
déu c6 nhitng vu va nhuoce diém khéc nhau nhung nhin chung déu can cé cic
diéu kién vé yéu cau dit liéu dau vao, nhiéu gia thiét va nhiéu thuc nghiém dé xic
dinh céc dai luong trong phuong trinh. Muc tiéu cua giai phwong trinh tong quét
12 md phong dién bién do am dat dua trén cic diéu kién ban dau va kiém ching
béng s6 liéu thuc nghiém cua tung loai dat.

Trén co sé nghién ctru tong quan md hinh truyén am ciing nhu phwong phap
giai phuong trinh tong qudt ciia md hinh da dugc cdc nha khoa hoc trén thé giGi va
& Viét Nam nghién cru va phét trién, ching t6i nhan thdy néu xiy dung duoc
phuong trinh tong qudt ciia mé hinh truyén 4m ma cich giai phuong trinh nay don
gian, khong yéu cau cdc diéu kién ban dau ciing nhu céc gia dinh, thuc nghiém va
két qua cta phuong trinh md phong dugc dién bién do am dat theo ca chiéu rong,
chiéu siu c6 tinh dén anh hudng ctia phwong phap tudi, luu luong tudi, mat do ciy
trong ciing nhu sy phin bd bd ré cdy trong s& c6 ¥ nghia vé mat khoa hoc va ky
thuat rat 16n nham ung dung dé dua ra ché do tudi thich hop cho cay trong. Nhu
cau nudc cla cy trong chiu anh huong cia yéu td khi hau nhu mua, nhiét 4o, gid,
gio nang, d6 am khong khi,... Mdi yéu td ndy c6 muc anh huong khéac nhau song
su anh hudng nay cudi cing déu dan dén su thay doi d6 am dét.

Véi dinh hudng d6 két hop cdch tiép can nghién ciru khoa hoc hién dai sir
dung todn hoc véi muc dich la stir dung ly thuyét toan hoc nhu dai s, théng ke,
phuong phép phan tich, quy nap dé xay dung phuong trinh, tim ra céc quy luat caa

dbi trong nghién ctru va stir dung todn thong ké dé xtr 1y cdc thong tin dudi dang
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con sb roi rac thu thap duoc tir thyc nghiém lam cho Kkét qua nghién ctru trd nén
chinh xdc va dam bao do tin cdy. Pong thoi két hop véi sy phét trién cla cong
nghé thong tin, phan mém Excel trong mdy tinh d ching minh duoc vai trd hiru
ich trong giai quyét cdc phuong trinh todn hoc va phan tich hdi quy, twrong quan.
Trong nghién ctru nay, tic gia da sir dung 1y thuyét todn hoc va phuong
phép toan thong ké dé xdy dung phuong trinh tong quét trong md hinh truyén
am, giai phuong trinh bang cdc phép bién ddi va phan tich hdi quy bang ham
Regression trong Excel dé tim ra cdc hé sd trong phuong trinh dya trén cdc sb

liéu d6 am dat xdc dinh bang thyc nghiém.
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PHAN 3. VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1. VAT LIEU NGHIEN CUU

3.1.1. Gidng ca chua

Gibng ca chua duoc chon dé nghién ctru trong dé tai 1a gidng ca chua
Savior c6 ngudn gbc tir Thai Lan. Day 1a gidng ca chua c6 tinh khing cao véi
bénh vang xodn 14, bénh swong mai, bénh dom 14, c6 kha ning sinh truéng tot,
phat trién khoé. Thoi gian sinh truéng khoang 140-150 ngay. Tiém ning ning
sudt cua gidng tir 3-4 kg/cdy, khéi luong trung binh qua cé thé dat khoang 90
g/qua. Yéu cau ngoai canh cua ca chua Savior ciing tuong ty cdc giéng ci chua
khéc d6 1a wa sdng, c6 thé phat trién, sinh truong trong pham vi nhiét do tir 15-
35°C. Nhiét do thich hop ban ngay tir 22-25°C, ban dém tir 15-18°C (Ta Thu
Ciic, 2005). Ca chua trong hang ddi, khoang cdch hang cich hang 60cm, ciy
cdch ciy 40cm. D6 am dat phit hop dé ciy ca chua sinh trudng va phit trién tir
60-80% d6 am tbi da ddng rudng, tuy nhién thich hop nhat 1a thuong xuyén giir
d6 4m dat tir 70-75% (B6 Nong nghiép va Phat trién nong thén, 2006). Savior
12 gidng ca chua sinh trudong ban hiru han, qua c6 dang tron det, khi chin qua
cung dac thit, néu dé chin tai rudng qua it bi dap nat va rat duogc thi truong ua
chudng. Trong nhitng nim gan ddy, gidng Savior dugc trong nhiéu & cic dia
phuong c6 dién tich trong ca chua 16n ctia dong bang séng Hong (s liéu diéu
tra, 2014).
3.1.2. Day nhé giot

Trong nghién ciru nay tic gia lya chon ddy nho giot theo khuyén cdo cua
nha san xuét 1a loai day nhé giot duong kinh 6mm, diy tudi nho giot duoc rai
trén mit dat, doc theo hang cdy, cdc voi nho giot cich gbc ciy khoang 0-lcm,
khoang céch gitra cac voi nho giot 1a 40cm.
3.1.3. Pit phu sa

D4t bd tri thi nghiém va trién khai mé hinh trinh dién 13 dat phi sa song
Hong, trung tinh, it chua, khong dugc bdi hang nim huyén Gia Lam thanh phd
Ha Noi. Day 1a loai dat thich hop vé6i nhiéu loai cdy tréng nhu ciy luong thuc,

cay rau mau trong d6 c6 ca chua.
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3.2. NQI DUNG NGHIEN CUU

Diéu tra thyc trang san xut ca chua tai 6 tinh ving déng bang song Hong.

Xéc dinh cac dac tinh ly, hoa dat va do sdu muc nudc ngﬁm khu vuc Gia
Lam, Ha Noi.

Xéc dinh 4p lyc nudce, luu luong nho giot va mién thidm trong dét do tudi
nho giot.

X4y dyng mo hinh todn vé lan truyén 4m trong dat do tudinhé giot.

Ung dung md hinh todn dé du bdo thoi diém tudi, tinh toan s 1an tudi va
lugng nudce tudi nho giot cho ca chua trong hai vu Pong 2014, 2015.

Pénh gid anh hudng cua k¥ thuét tudi nho giot dén sinh trudng, ning suit,
hiéu qua st dung nudc, hidu qua kinh té cia ciy ca chua va dé xuat ché do tudi
nho giot thich hop cho ciy ca chua vu Péng trén dat phit sa trung tinh it chua

ddng bang song Hong ving Gia Lam, Ha Noi.

3.3. PHUONG PHAP NGHIEN CUU

3.3.1. Phuong phép thu thap sé liéu

* Thu thap thong tin, s6 lidu thir cap

Diéu tra, thu thap céc tai ligu, s6 lidu vé thuc trang san xudt ca chua tai khu
vuc déng bﬁng sOng Héng tr cdc phong, ban nganh lién quan nhu S& Nong
nghi€p va Phat trién nong thon, Téng cuc Théng ke,...

Thu thap cic sb liéu khi twong: Thanh phd Ha Noi c6 5 tram khi trong gdm
tram Lang (Lang Thuong, Déng ba), tram Ba Vi (Tan Linh, Ba Vi), tram Son
Tay (Quang Trung, Son Tay), tram Ha Pong (Ba La, Ha Dong) va tram Hoai
DPtic (Nhén, Hoai Puc). Trong nhidu nim gan diy, do phét trién co sd ha tang
ciia quan Dong DPa, nhiéu nha cao tang duoc xiy dung gan khu vuc tram khi
tuong Lang nén da anh hudng téi viée quan tric cdc sb lidu khi tuong, nhiéu sb
liéu khdng dugc quan trac lién tuc. Do vay dé dam bao du s lidu khi tuong phuc
vu nghién ctru, tic gia di thu thap céc sd liéu khi twong cua tram khi twong Ha
Poéng dit tai Ba La, Ha Pong, Ha Noi. Py 1a tram khi twong gan nhét véi khu
vuc b trf thi nghiém so véi cic tram khi twong khac cua Ha Noi. Céc s6 liéu thu

thap trong giai doan tir nam 1996 dén 2016 bao gom:
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+ Nhiét d6 khong khi (°C);

+ Luong mua (mm);

+ D06 am khong khi (%);

+ S6 gid nang (gid).

* Thu thap sb liéu so cip

Diéu tra, phong van truc tiép ngudi dan theo phuwong phép diéu tra nhanh
néng thon bang phiéu didu tra néng hd véi bd ciu hoi soan sin vé tinh hinh san
Xuét ca chua (mau phiéu c6 trong phu luc $6 10). Diéu tra tai 6 tinh thudc déng
bang song Hong 1a Hai Dwong (huyén Nam séch), Hai Phong (thi xa Db Son),
Nam Pinh (huyén Nghia Hung), thanh phd Ha Noi (huyén Gia Lam), Bic Ninh
(huyén Yén Phong), Hung Yén (huyén Van Giang).

S6 lugng phiéu: Mbi huyén diéu tra ngau nhién 30 ho dan c6 san xuét ca
chua véi quy mo dién tich tir 360m? trd 1én.
3.3.2. Phwong phéap xic dinh dic tinh 1y, héa dit va muwe nwéc ngim tai dia
diém thi nghi¢m

X4c dinh thanh phan co gidi dat bang phuong phdp éng hit Robinson:

Xéc dinh dung trong cuia dat: Bang dng tru;

Xéc dinh pHgc cua dat: St dungpH metter do truc tiép trong huyén phu véi
ty 1¢ dat: dung dich KClI 12 1:2,5;

OC xdc dinh bang phuong phap Walkley-Black;

N thily phan: Pinh luong N bang phwong phép Tiurin va Kononova;

Lan dé tiéu: Dinh luong bang phuong phépOniani;

Kali d& tiéu xdc dinh bang phwong phip Amon axetat (pH=7). Dinh luong
kali trén quang ké ngon lira;

Theo d6i d6 sdu muc nude ngdm trong cdc giéng khoan bang thude do muc
nudc ngﬁm ma hiéu 32513 Eijkelkamp, Ha Lan (anh 1, phu lyc 11);

Do sau muc nudc ngém (m) duoc tinh theo chiéu théng dlig tr bé mat dat
dén bé mit nudc trong giéng;

Thoi diém theo dai 13 trudc va sau khi mua, trudc va sau khi bom nudc

tudi. Gid tri duoc tinh trung binh trong cic 1an theo ddi trong mot thang;
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X4c dinh d6 4am dat: P Am dét tinh theo % trong luong dat khd (%TLPK),
xdc dinh bang phuong phdp cén, siy:

Do am ciy héo (Ben): Xdc dinh bang phuwong phdp trong cdy trong chau vai
& diéu kién nha man c¢6 mdi che (anh 2, phu luc 11). Khi ciy trong bit dau bén ré
hdi xanh thi ngung tudi va dé dén khi ciy héo khong phuc héi. P 4m cia dat lic
d6 chinh 12 46 4m cdy héo;

b6 am ti da déng rudng (Bq,);

Lay mau dat bang dng dung trong, ngdm mau trong nude dén khi bio hoa.
Sau d6 nhac ra khoang (1-2) gio dén khi khong con nude nhoé xudng. PO am dat
¢ thoi diém nay twong Gmg véi d6 am tbi da dong rudng. Xdc dinh do 4m bang
phuong phép say (nhiét d6 105°C) (anh 3, phu lyc 11).

3.3.3. Phuong phap xac dinh d¢ siu tang dit can lam 4m

Dua vao su phan bd bo 18 cay ca chua dé céc dinh do siu tﬁng dét can 1am am:

Pao mot mat cit cach gdc 10cm & thoi ky ddu qua dé quan sit su phan bd
1é cay.

Do sdu tinh tir mit dat dén ting dat tap trung chu yéu bo ré ciy ca chua
chinh 12 d6 sdu ting dat can 1am am.

3.3.4. Phwong phap xac dinh ap lwc nwée, lvu lwong nhé giot thich hop va
mién thim trong dit do twéi nhé giot (Thi nghiém 1)

Tir két qua xdc dinh d6 siu ting dat can 1am 4m hay ting dat chia bo ré cay
ca chua tir 0-30cm va tdp trung chi yéu & d6 sdu 0-20cm. Tac gid bd tri thi
nghiém 1 trén 03 khéi dat kich thudce 50 x 50 x 50cm dé xdc dinh gidi han tham
trong khoang 0-25cm theo phwong ngang (tinh tir diém nho giot) voi cdc mire dp
Iwc khdc nhau va giir nguyén trang thdi ty nhién dé khong 1am thay d6i két cdu
dat (anh 4, phu luc 11).

Thiét ké hé thdng nho giot véi 3 muc dp luc nude 1a 0,14atm; 0,16atm;
0,18atm. Xdc dinh cdc mic lvu luong twong Gmg véi cdc mirc dp lyc nude bang
cch ding 6ng dong 20 ml, bam thdi gian nhé giot dugc luong nude nay va dém
s6 giot nho trong mot phit. Thuc nghiém duogc 1ap di 1ap lai va da xac dinh 03
muc luu lugng nho giot twong trng 1a 0,31; 0,43 va 0,67 lit/gio.

Tinh todn lwong nudc can cung cap cho khdi dat dé d6 am dat tir 46 am ban
dau dén do am tdi da dong rudng:
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M = 10" h.d.(B4 o) (m’/ha) (3.1)

Trong dé:

h: Chiéu sau 16p d4t can 1am 4m (m);

d: Dung trong dat (tén/m3);

Ba: PO am téi da dong rudng (%TLPK);

Bo: PO am trude khi tudi (%TLPK).

B& tri twdi nho giot cho cac khéi dat, mdi khdi dat c6 mot voi nhé giot dat &
trung tam.

Quan sét qua trinh tudi nudc va theo déi do am trén khdi dit theo ca chiéu
rong va chiéu sdu tinh tir gitta khéi. Ctr 60 phiit theo ddi do am mot 1an & 4 vi tri
tinh tir diém nho giot, cdc vi tri cdch nhau Sem va mdi vi trf xdc dinh d6 4m ¢ 6
do sau 0-5cm, 5-10cm, 10-15cm, 15-20cm, 20-25¢m, 25-30cm

So sanh gia tri do am dat gitta lan do sau véi 1an do trudc va do 4m trude
khi tudi tai cac vi tri va do sau twong ung dé xé4c dinh su phat trién mién thim
theo thoi gian tudi trén timg khéi dat voi dp luc nude va luu luong nho giot
tudng Ung.

3.3.5. Phwong phap xiy dung mé hinh toan vé lan truyén am trong dat do
twdi nho giot

Theo dbi d6 4am dt, phan tich dién bién d6 am dit.

Tu két qua thuc nghi¢m do am dat do duoc va trén co s& phan tich vé xu
huéng chuyén dong cta nude trong dat, sir dung phwong phdp todn hoc xay dung
dang phuong trinh tong quét cia mo hinh truyén am.

Str dung phuong phdp todn thdng ké, thuc hién cdc phép bién d6i trong
todn hoc va ham Regression trong Excel phan tich hoi qui voi cdc sb lidu thyc
nghiém do duoc dé giai phuong trinh xdc dinh dugc cic hé sb trong phuong
trinh tong quét, xdy dung dugc ham xdc dinh d6 am tuong ung véi sb liéu
thuc nghiém.

Kiém chirng ham d6 am da xay dung duoc véi s6 liéu thuc nghiém tai diém
theo d&i d6 4m khéc véi diém x4y dung mé hinh nhung cing thoi diém quan tric.

Can ctr vao két qua kiém chung xay dung duoc ham xdc dinh d6 am tuwong

ung voi tung sO licu thuc nghi€ém cu thé trong mo hinh truyén am.
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3.3.6. Phuwong phap xic dinh lan truyén 4m trong dit do twéi nhé giot trong
phong thi nghiém (Thi nghi¢m 2)

Véi dp luc nude 0,16atm, luu luong voi nho giot 0,43 1it/gid sau khi két
thiic tudi, mién thim theo chiéu rong 12 20cm va chiéu siu 24,3cm. Do vay, thi
nghi¢m 2 dugc thuc hién trén 03 khdi dat c6 kich thude 40 x 40 x 40cm, kich
thude khéi dat phit hop véi khoang cdch gitta hai voi tudi nhé giot (40cm), cdc
khéi dat ciing loai v6i dat trong thi nghiém 1. Pat 3 khéi dat trong phong, bao
quan dé tranh nude bay hoi hoac xam nhép (anh 5, phu luc 11).

Tinh todn lwong nudc can cung cap cho khdi dat dé d6 am dat tir 46 am ban
dau dén do am t6i da dong rudng theo cong thirc 3.1.

M = 10" h.d.(BgBo) (m’/ha)

Trong d6:

h: Chiéu sau 16p d4t can 1am 4m (m);

d: Dung trong dat (tén/m3);

Bar: PO am téi da ddng rudng (%TLPK);

Bo: PO am trude khi tudi (% TLDK).

B& tri tuwdi nho giot cho cac khéi dat, mdi khdi dat c6 mot voi nhé giot dat &
trung tam voi dp lyc nude va luu lugng nho giot da xac dinh dugc ¢ thi nghi¢m
1, theo doi do 4m trén cdc khéi dit & cdc vi tri, tinh tir diém tudi céc vi tri cdch
nhau 5cm va & cac do sau 0-5cm, 5-10cm, 10-15cm, 15-20cm, 20-25¢cm tai cac
thoi diém quan tric khdc nhau. S liéu thuce nghiém do dugce & khéi 1 va 2 duoc
tinh trung binh va sir dung xay dung ham dé am con sd liéu thuc nghi¢m do duoc
& khéi 3 dé kiém ching ham d6 am.

Tu két qua do am dat do duoc thuc hién cdc budc trong trinh ty xay dung
mo hinh todn (muc 3.3.5) dé xdc dinh céc ham d6 am dét trong mo hinh.
3.3.7. Phuong phap bé tri thi nghiém va mé hinh trong ca chua ngoai
dong rudng
3.3.7.1. Thi nghiém twdi nhé giot cho ca chua ngoai dong ruéng tai Hoc vién
Nong nghiép Viét Nam (Thi nghiém 3)

Thi nghiém thyc hién trong vu P6ng ndm 2014 va vu Pong ndm 2015 véi

muc dich:
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So dd 3.1. Vi tri khu vye bd tri thi nghiém va mé hinh

Ghi chu: * Vi tri nghién ctru



- X4c dinh hé s6 trong ham do 4m ctia mé hinh todn do twdi nho giot cho
cay ca chua vu DBong;

- Ung dung md hinh todn dé du bdo thoi diém tudi va tinh todn sb 1an tudi,
lvong nudce tudi cho cay ca chua vu Bong;

- Panh gi4 anh hudéng cta k¥ thudt twdi nhé giot dén sinh trudng, ning suit,
hi¢u qua st dung nudc ca chua vu Dong;

- Pé xuét ché do tudi nho giot cho ca chua vu Pong.

Theo nghién ctru cua Ta Thu Cic (2005) va Tiéu chuén nganh 10 TCN
219:2006 cho thdy d6 am dat dam bao cho cy ca chua sinh trudng, phat trién 13
tr 60-80% va duy tri thuong xuyén trong khoang 70-75% d6 am tbi da dong
rudng. V&i cdy trong can ngoai déng rudng, lugng tudi nudc can cung cip dé
d6 am dat tir d6 am trudce khi tudi dat dén d6 am tdi da dong rudng. Can ctr vao
cdc két qua quan tric do6 am dat trong cdc thuyc nghiém tudi nho giot da thuc
hién va céc nghién ctru da cong bd, tic gia xay dung cong thirc thi nghiém tudi
nho giot v6i gidi han dudi 60-80% do am tdi da dong rudng va gidi han trén 1a
100% d6 am toi da dong rudng. Cic cong thirc tudi nho giot gdbm 3 gidi han
tudi (60-100)%; (70-100)%; (80-100)% d6 4m tdi da dong rudng (Bg). Pong
thoi so sdnh v6i phuong phdp tudi truyén thdng cua dan 1a tuéi rinh va khong
turoi (chi st dung nudc mua). Nhu vay, thi nghiém s€ bao gém 5 cong thurc, mot
nhan té bd tri theo khéi ngdu nhién diy du véi 3 1an nhic lai, tong cong c¢6 15 6
thi nghiém.

MBJi 6 thi nghiém c6 dién tich 6m® (6m x 1m), 1én ludng cao 20cm, chiéu
rong ranh tudi 30cm. Gitra cdc cong thuc thi nghiém dugc ngan cach bdi bo ngan
¢6 chiéu cao 20cm, chiéu rong 20cm.

Céc cong thure thi nghiém (CT) nhu sau:

- CT1: Khong tudi;

- CT2: Tudi ranh;

- CT3: Tudi nho giot voi gidi han tudi (60-100)% By

- CT4: Tudi nho giot voi gidgi han tudi (70-100)% By

- CT5: Tudi nho giot véi gidi han tudi (80-100)% Bq,-
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So dd 3.2. Bo tri cong thirc thi nghiém va h¢ thong twéi tai Hoc vién Nong nghi¢p Viét Nam



3.3.7.2. M6 hinh trinh dién tai Cé Bi

Mo hinh trinh dién duoc thyc hién nham muyc dich kiém chimg, (mg dung
mod hinh todn dé dy bdo d6 am dat, thoi diém tudi dong thoi ddnh gid hiéu qua
kinh té san xut ca chua.

Mo hinh c6 dién tich 400m* duoc chia lam hai phﬁn, mot tudi ranh va mot
phan tudi nho giot. M&i phan duoc chia thanh 6 ludng, mdi ludng dai 24m, rong
1m, 1én ludng cao 20cm, chiéu rong ranh 30cm. Cong thirc tudi nhoé giot b tri tai
mod hinh 12 cong thirc tudi nho giot ¢6 sinh trudng va niang sudt cao nhit trong
cac cong thtrc tudi nho giot thi nghiém trong vu Pong 2014.
3.3.7.3. Quy trinh ky thudt

Ap dung theo tiéu chuan nganh 10 TCN 219:2006 két hop vé6i quy trinh
thAm canh tai dia diém th{ nghi¢ém va md hinh:

Ngay trong: 10/10/2014 va 10/10/2015;

Gidng ciy: gibng ca chua Savior;

Mat d9, khoang céch trong: Mdi ludng duoc trong hai hang, hang céch hang
60cm, cdy cach cay 40cm. Mat do 3,2 van cay/ha.

Bén phéan: Céc cong thirc thi nghiém trén mot nén phin bén, cich bén phan
va luong bén thyc hién theo quy trinh k¥ thuat cho lha la: 02 tan phan vi sinh
song Gianh (20 tin phan hitu co) + 100kg N + 80kg P,0s + 120kg K,,O.

Céach bon: Bon 16t toan b phan hiru co + toan by P,Os + 1/3 N + 1/3 K,0.
Luong N va K,O con lai chia déu bén thic vao 3 1an x6i vun. Loai phan thuong
pham sir dung 12 phan dam ure, supe l4n va kali clorua.

Véi cdc cong thire twdi nhé giot, phan bén duoc hda vao nudc dé tudi.

Chim séc: X6i vun két hop bén thdc 3 1an nhu sau:

Lan 1: Sau tréng 25-30 ngay;

Lan 2: Sau trong 50-60 ngay;

Lan 3: Sau trong 70-80 ngay.

Cam gian, budc ciy: Gian cam kiéu chit A sau x6i vun lan 1, budc cdy 1én
gian bang day mém.

Tuéi nuwdc: Tudi nude cho ciy trong theo do am dit.

Véi cong thirc tudi ranh (CT2): lugng nudc tudi dugc tinh todn voi cong
thire tudi (70-100)% Pq;.
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Vi cac cong thire tudi nho giot (CT3,4,5): Luong nudc tudi dugc tinh todn
véi cong thirc tudi twong tng.

Phong tror sdu bénh hai: Theo doi, phéat hién va phong trir sau bénh theo
huéng dan chung ciia nganh Bao vé thuc vat.

Thu hoach: Thu hoach khi qua bat dau chin (qua chuyén mau do).

Bang 3.1. Lwong phan bon cho ca chua

s Lwong bon  Boén lét Bon thic (%)
Loai phan - - -
(kg/ha) (%) Linl Lin2 Lin3
Phan vi sinh song Gianh 2.000 100
N 100 31 23 23 23
P,0s 80 100
K,O 120 31 23 23 23

3.3.7.4. Cdc chi tiéu theo doi
Theo di luong nudc tudi, sb 1an tudi va thoi gian tudi & mdi cong thuc thi
nghiém tudi.
Vi cong thirc tuoi ranh:
Luu lugng 1dy vao dau rinh tudi 1a 0,5 lit/gidy, éng tudi c6 duong kinh 5cm
Mt tudi cho mdi 6 thi nghiém tinh theo cong thurc:
W = a.L.h.d.(Ba: .Bo) (m*/6 thi nghiém) (3.2)
Trong dé:
a: Khoang cach gitra hai ranh tudi (m);
1: Chiéu dai ranh tudi (m);
h: Chiéu sau 16p dat can 1am am (m);
d: Dung trong dat (tin/m°);
Ba: DO am téi da dong rudng;
Bo: PO am trude khi tudi.
+ Thoi gian tudi dé thuc hién hét mic twdi cho mot ranh theo cong thirc
t = W.1000/3600.q (gio) (3.3)

Trong d6: W: Mtrc tudi (m3/6 thi nghiém); q: Luu luong tudi (I/s).
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Vi cong thirc tuoi nho giot:

Str dung cdc 6ng tudi PE, dudng kinh 6ng chinh 25mm, dudng kinh dng
nhanh 6mm, diy nho giot duoc dit sit gc cdy, vi tri cdc voi nho giot cdch nhau
40cm. Luong nude tudi mdi lan:

M = h.d.(Bg; -Bo) (mm) (3.4)

Trong dé:

h: Chiéu sau 16p dit can 1am Am (mm);
d: Dung trong dat (tén/m3);

Ba: PO am t6i da dong rudng (%TLPK);
Bo: PO am trude khi tudi (% TLDK).

V6i tudi nhd giot, lwong nude tudi modi lan trén mot don vi dién tich
nhu sau:

M = 10.ap,.h.d.(Bg: o) (m’/ha) (3.5)

Trong d6: ay, l1a ty 1€ dién tich cép nudc cua cay tréng

Theo Bui Hiéu (1994), ty 18 dién tich cip nudc cua ciy trong do tudi nho
giot dugc tinh nhu sau:

ap, = n.ap/(by.by) (3.6)

Trong dé:

n: S6 voi nho giot cho mot cay;
ap;: Dién tich 1am 4m ctia mot voi nhod giot (mz);
b;: Khoang cich gifra cic cay (m);
b,: Khoang cich gitra cdc hang cay (m).
a. Theo doi @6 am dat

Trén co s& quan st bd ré ciy ca chua phan bd tap trung ¢ ting dat 0-30cm
va céc ré phu chii yéu & d6 sdu 0-20cm, do d6 tién hanh theo doi do am dat ¢ do
sau nay va chia ra lam cac 16p dat: 0-5cm, 5-10cm, 10-15cm, 15-20cm, 20-25cm.
Thoi diém theo dbi 12 trude khi tudi, ngay sau khi két thic tuwdi va sau khi két
thic tudi theo ddi 1 ngay/lan.

Mau dat dugc 14y bang khoan tay voi 3 1an nhéc lai, 46 am dat dugc tinh
theo% trong luong dat khé.
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Véi cong thirc tudi nhod giot gidi han tudi (70-100)% Pg,, s6 liéu do am dat
diing dé xdc dinh cdc hé s6 trong phuong trinh tong quét cia mo hinh todn nén s&
quan tric thém do am theo chiéu rong & cdc vi tri tinh tir diém nho giot sang hai
bén, mdi vi tri cdch nhau 5cm. Céc sd liéu do 4m duoc quan tric & hai diém tuéi
nho giot, trong dé s6 liéu & mét diém nho giot dung dé xé4c dinh céc hé sb xay
dung ham d6 am, sb liéu cta diém nho giot con lai 1am sb liéu dbi ching dé kiém
chirng mo hinh.

b. Theo doi sinh truéng, nang sudt, chat lieong ca chua

Chi tiéu sinh truéng phdt trién:

Theo doi 5 cAy/d thi nghiém, két qua cta cic chi tiéu duoc 1dy trung binh
ctia ba 1an nhéc lai:

Chiéu cao cdy (cm): Tinh tor mat dat dén dinh sinh truong cua cay, theo doi
7 ngay/lan;

Thoi gian qua céc giai doan sinh truong (ngay);

Thoi gian tir trong dén xuét hién hoa: Khi c6 70% sb ciy trong 6 thi nghiém
nd hoa & chim dau tién;

Thoi gian tir trong dén dau qua: Khi ¢6 70% s6 ciy trong o thi nghiém dau
qua & chum dau tién;

Thoi gian tir trong dén thu qua dot ddu: Khi ¢6 30% sb cdy trong 6 thi
nghiém c6 qué chin & chim dau tién;

Thoi gian tir trong dén khi két thic thu hoach (thu qua dot cudi).

Mot $6 chi tiéu sinh 1y:

Dién tich 14 va chi s6 dién tich 14 (LAI) (m* 14/ m”* dat):

LAI = Dién tich la/cy x S6 ciy/m’

Chi sb ham lugng di¢p luc trong 14 (SPAD): Puogc do béng may
Minolta 502 (Nhat Ban), do 3 ld/cdy gém 14 ngon, 14 giita va 14 gbc roi ldy
trung binh

Ham luong chét kho (%): Ly mau ¢ 3 thoi ky (trudce ra hoa, ra hoa rd va
trude thu qua dot dau), can khéi luong tudi, siy dén khéi luong khong ddi roi
can khéi lugng kho.

Cdc yéu té cdu thanh ndng sudt:

S6 chiim hoa/ciy (chiim);
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S6 hoa/cay (hoa);

S6 qua/ciy (qua): Tong sd qua thu dugc/tdng s ciy cho thu hoach;

Ty 1¢ dau qua (%);

Ty 1¢ ddu quéa = (S6 qua/cay)/(S6 hoa/ciy)x100%:;

Khéi luong trung binh qua/ciy (gam): Tong khdi luong qua /tong s qua.

Ning suat cd thé (NSCT) (g/cdy):

Ning suét cd thé = Sb qua/ciy x Khdi lwong trung binh qua/ciy.

Nang sudt ly thuyét (NSLT) (tém/ha):

Ning suat 1y thuyét = Nang sudt c4 thé x mat do trong/ha.

Ning suat thuc thu (NSTT) (tin/ha):

Ning suat thuc thu = Khdi lugng qua thuc thu/dién tich thi nghiém.

Mt s6 chi tiéu vé chdt lwong qua ca chua:

Ham luong vitamin C (mg/100g chit twoi): phwong phdp chiét bing
axitaxetic.

Do Brix (%): Do béng mdy do ATAGO PR-301a

Ham lugng (NO;) trong qua (mg/kg): Chiét bang nudc néng, cong pha theo
phuong phép Kjeldahl.
c. Theo doi tinh hinh nhiém mét 56 bénh hai chinh trén cdy ca chua

Bénh swong mai (mdc swong): Panh gid theo thang diém trong Tiéu chuin
nganh 10TCN 219:2006 cuia Bo Nong nghiép va Phét trién ndng thon.

Khong bénh: 1;

C6 < 20% dién tich than 14 nhiém bénh: 3;

C6 20-50% dién tich than 14 nhiém bénh: 5;

C6 >50-75% dién tich than 14 nhiém bénh: 7;

C6 >75-100% dién tich than 14 nhiém bénh: 9;

Bénh xodn vang 14, héo xanh vi khuan: Pém sd cy c6 triéu ching bénh,
tinh ty 1€ % cay bénh.
3.3.8. Phuwong phap xay dung mé hinh toan do twéi nhé giot cho ca chua sian
xuat ngoai dong rudng

Trong pham vi cua ludn &n, tic gia lya chon mot cong thirc tudi nhd

giot dé theo doi do am dit, cung cip sb lidu thuc nghiém dé giai phuong
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trinh tdng qudt cia mo hinh truyén 4m. Dua trén két qua nghién ctru trong thi
nghiém 1 va 2, dong thoi ké thira két qua nghién ctru cta céc nha khoa hoc
vé do 4m dit va ning sudt ci chua, trong nghién ctru nay st dung s liéu
theo doi do Am dat & cong thuc tudi nho giot véi gidi han tudi (70-100)% do
am tbi da ddng rudng (Pg,) trong thi nghiém vu Pong 2014 (thi nghiém 3) dé
tim céc hé s6 trong ham xac dinh do 4m ctia md hinh todn vé lan truyén am
ngoai ddng rudng.

Céc budc thyc hién xay dung ham xac dinh do am dat trong md hinh duoc
thuc hién theo trinh tu nhu muc 3.3.5.
3.3.9. Phuong phap ing dung mé hinh toin dé duw bao thoi diém twdi, tinh
s6 14n twéi va lweong nwée twéi nhé giot cho ca chua

Str dung céc ham xé4c dinh d6 4m dat ctia md hinh toan dé du bdo dién bién
d6 am dat.

Dy béo thoi diém tudi tir phuong trinh ham x4c dinh do am dat véi d6 am
gi61 han phai tuoi.

So sanh d6 4m dat dy bdo véi gidi han tuéi dé xdc dinh thoi diém tudi.

Tinh todn lwong nudc tudi mdi 1an dua trén d6 4m dy bdo tai thoi diém tudi
va do am tbi da ddng rudng.
3.3.10. Phwong phap danh gia hiéu qua sir dung nuwéc

Hi€éu qua str dung nuéc (HQSDN) la khdi lugng san phém thu duoc trén
mot don vi lugng nudce tudi. Theo Semiz and Yurtseven (2010), Tya and Othman
(2014) hiéu qua str dung nudc dugc xac dinh nhu sau:

HQSDN = NSTT/W (3.7)
Trong dé:
NSTT Ia nang suét thuc thu (tdn/ha);
W 1 tdng lwong nude tudi (m’/ha).

3.3.11. Phwong phap danh gia hiéu qua kinh té sin xuit ca chua

Theo B Néng nghiép va Phit trién néng thon (2008), danh gid hiéu qua
kinh té dua trén mot s6 chi tiéu sau:

Gid tri san xudt (GTSX) 1a gid tri toan bd san phiam thu duoc trén 1 ha

dat/vu:

GTSX = NSxC (3.8)
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Trong dé:
NS ning suét;
C la gia ban
Chi phi trung gian (CPTG) Ia toan bd chi phi vat chat (gidng, phan bén,
thuoc bao vé thuc vat, khau hao thiét bi tudi, nhién li€u phuc vu tuéi) va chi phi
khéc trén mot ha dat/vu.
Thu nhap hdn hgp (TNHH) 12 san phdm x3 hoi duoc tao thém trong thoi ky
san xuat do (khong tinh cong lao dong gia dinh).
GTGT = GTSX - CPTG (3.9)
Gia tri ngay cong lao dong = TNHH/cong lao dong;
Hiéu qua dong von (HQDV) = TNHH/CPTG.
3.3.12. Phuong phép xir Iy s6 li¢u
S6 liéu sinh trudng, ning sudt cdy ca chua dugc xir 1y thong ké bang
phuong phdp phan tich phuong sai (ANOVA) theo chuong trinh STAR-
Statistical Tool for Agricultural Research 5.0. M6 hinh phan tich phuong sai 1a
thi nghiém mot nhan to bo tri theo khoi ngau nhién day da vai 3 1an nhac lai. Yéu
t6 thi nghiém 1a céc cong thirc tudi. Phuong phdp so sdnh cip doi LSD.
Cic s6 liéu do am dat duoc xu 1y bang phan mém Excel va sir dung ham
Regression trong Excel dé¢ phan tich hoi quy xdc dinh cdc hé sd trong md hinh

todn, xac dinh h¢ so hoi quy va h¢ so twong quan.
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PHAN 4. KET QUA VA THAO LUAN

4.1. THUC TRANG SAN XUAT CA CHUA TAI MOT SO TiNH PONG
BANG SONG HONG

4.1.1. Thoi vu va giong ca chua

Vé6i wu thé vé diéu kién khi hiu nén ciy ca chua dugc trong & ving DPBSH
v6i nhiéu thoi vy khdc nhau. TUr s lidu diéu tra & 6 tinh (v6i 180 ho ndng dan
trong ca chua) cho thiy, ngudi din canh tic ca chua chu yéu trong 4 thdi vu chinh
12 vy He-Thu (ngay trong 10/7-30/7), vu Thu-Dong (ngay trdng 15/8-10/9), vu
Pong (ngay trong 20/9-10/10) va vu Xuén-He (ngay trong 1/3-20/3).

Cic gidng ca chua str dung 1 nhitng giéng ban hitu han hodc hitu han véi
cdc dic tinh dé dau qua, dé canh tdc nhu Magic, Gandeva, Savior, VL2000,
VL3500, Tre Viét, Montavi, Mongan, VNS 585,... trong d6 giéng Savior duoc
trong nhiéu va pho bién.

Két qua diéu tra vé ty 1& s6 ho trong ca chua trong céc thoi vu khdc nhau

duogc trinh bay trong bang 4.1.

Bang 4.1. Ty 1€ cac hd trong ca chua & cic thoi vu khac nhau (n = 30 h/tinh)

Don vi tinh: %

Dia phuong Vu He-Thu  VuThu-Dong VuDong Vu Xuin-He

Ha Noi 16,7 46,7 86,7 23,3
Hai Phong 23,3 53,3 93,3 26,7
Hai Duong 26,7 60,0 96,7 33,3
Nam Dinh 30,0 56,7 96,7 36,7
Bic Ninh 20,0 40,0 86,7 40,0
Hung Yén 20,0 46,7 83,3 26,7

Ghi chii: Vy He-Thu tir thing 6 dén thang 10, vy Thu-Dong tir thing 8 dén thang 12, vy Péng tir thang 9
dén thang 2, vu Xuan-He tir thang 3 dén thang 7.

O hau hét céc dia phuong ctia PBSH san xuét ca chua tip trung cha yéu
trong vu Pong khoang tir 83,3-96,7% sb ho diéu tra, nhiéu nhat 12 Nam Dinh,
Hai Duong (96,7%) va Hai Phong (93,3%). Két qua phong van diéu tra tai cic
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diém chuyén canh tréng ca chua chinh cua céc tinh nay duoc biét ca chua vu
DPoéng duoc trong nhiéu trén dat hai lda, sau khi két thic lda mia. Vi vu Déng 1a
vu san xudt rau mau, cic ciy trong ua lanh chinh thoi diém gieo trong tir cudi
thang 9 va thoi vu kéo dai dén khoang thdng 2 nim sau. Diéu kién thoi tiét nhu
nhiét 6, d6 4m, luong mua phit hop véi ciy ua lanh dic biét 1a cAy ca chua. San
Xudt ca chua trong vu nay thuong dé 1am, it sdu bénh va nang suét cao.

Tuy nhién, viéc san xudt ca chua vu Pong ciing gip diéu kién khong thuin
loi d6 1 thoi gian tir cudi thang 11 dén hét thang 12 1a thoi diém ra hoa, ddu qua
chinh cua ca chua, ciy can rat nhiéu nu6c dé sinh truéng va phét trién ma day
cling 1a thoi diém cing thang vé nude twdi & khu vuc DPBSH vi luong mua trong
thoi gian nay thuong rét it thAm chi 13 khong ¢6 mua. Hon thé nita do tip trung
phit trién san xuat dong loat ciing thoi diém nén viée 14y nude tudi lai cang khé
khan hon. Theo Ta Thu Ciic (2007) cung cép dii lugng nuée tudi va kip thoi dé
duy tri do am phu hop cho cdy ca chua trong giai doan nay la rat can thiét vi c6
anh hudng 1o rét dén sinh trudng va nang suét ca chua.

Trudc day ca chua chi duoc trong vao chinh vu (vu Péng), hién nay do nhu
cau cta thi trudng quanh nam va ca chua trai vu duoc gid cao hon nén nhiéu noi da
thAm canh ting vu. Mic du cdy lda van la cdy luong thuc chinh va thuong dugc
trong hai vu trong mot nam. Nhung gan ddy do hiéu qua cia ciy lda thap nhiéu dia
phuong dd dugc quy hoach chuyén ddi co cdu ciy trong, chuyén doi dat lda kém
hiéu qua sang ciy mau. Cay ca chua dugc Iya chon thay cho cdy lda, tuy diéu kién
san xudt khong thuan 1oi nhung gid ban cao hon tir 2-3 1an so véi chinh vu (s6 liéu
diéu tra, 2014) nén duoc nhiéu noi san xuat nhu Bic Ninh, Nam Pinh.

Vu Thu-Dong la lya chon thir hai trong san xuét ca chua, thoi diém bat dau
vu nay thuong vio trung tuan thang 8 sau khi thu hoach xong lia miia sém. Giai
doan dau vy mua 16n, nhiét d6 cao cay bi ngdp tng, hay bi bénh va hdéng, san
Xuat vu ndy gip nhiéu rai ro hon so véi chinh vy nén sé ho trong it hon, chiém
khoang 40-60%.

Vu He-Thu c6 sb6 ho san xudt ca chua thdp nhat. Nguyén nhan 1a do vu
He-Thu & DBSH thudng bit dau gieo trong vao trung tuan thang 7, thoi gian nay
thoi tiét mién Bic dang 13 mia mwa, nhiét d6 cao, mua 16n khong thich hop cho
ciy ca chua sinh truong va phdt trién, déng thoi con thuan loi cho mot sb loai
bénh vi khuan nhu héo xanh vi khudn, héo vang,... phét trién nén ning sut ca
chua thuong khong cao (Ta Thu Cic, 2007). Hai Duong va Nam Dinh c6 ) ho
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trong nhiéu nhat 26,7 va 30%, con cic tinh khéc chi khoang 20% va duoc trong
chu yéu trén dat chuyén mau. Hiéu qua kinh té ctia vu nay rat thip do chi phi cao
ma ning suit chi dat khoang 40-50% so v&i ning suét ctia vu Dong (s lidu diéu
tra, 2014). Qua phong van cdc ho dan cho biét, viéc san xuét ca chua vu He-Thu

chu yéu dé phuc vu cho nhu cau cua gia dinh.

4.1.2. Ngudén nuwéc va phwong phap twéi nwéce trong san xuit ca chua ving
dong bang song Hong

Két qua diéu tra vé ngudn nude tudi va phuong phdp tudi trong san xuat ca
chua tai mét sb dia phuong c6 dién tich 16n & DPBSH duogc trinh bay trong bang
4.2. Hau hét cic viing trong ca chua véi dién tich 16n ctia dong bang song Hong
14y nudc ngdm tir cdc giéng khoan dé tudi, chi riéng c6 ving Yén Phong, Bic
Ninh ngudén nudc tudi duge 1dy tir nudc mit ¢ sdng Cau va séng Ca Lo. Dién
hinh nhu & Db Son, Hai Phong thi 30/30 s6 ho phong van déu ldy nude tir giéng
khoan dé tuéi, & khu vyc didu tra mdi ho gia dinh déu ty khoan mét giéng & ngay
dau khu rudng dé chu dong cung cip nudc twdi cho cdy rau mau. Két qua phong
van nong ho cho biét, khi vao thoi diém chinh vu dong loat cic ho gia dinh déu
san xuat thi ngudén nudc mit khong cung cap du. i voi cdc ho gia dinh xa
ngudn nude tudi thi thoi gian chuyén din nude tir ddu ngudn t6i mit rudng kha
lau nén viéc cung cip nudc khong kip thdi anh hudéng rat 16n dén sinh trudng,
phit trién cua cdy trong. O cic dia phuong khdc nhu Hai Duong, Nam Dinh, Ha
Noi, Hung Yén c6 mdt s6 hd trong s6 céc ho phong vén c6 léy duoc nude mat dé
tudi, cac ho gia dinh niy & gn véi séng, ao, kénh. Tuy nhién ciing c6 mot sd ho
cho biét c6 thé 14y duoc nudc mit dé twdi nhung chat lvgng nude khong dam bao
nén da sir dung nuéc giéng thay cho nudc tir ao, sdng. Viée khai thic nude ngdm
dé tudi da tro 1én phd bién & nhicu dia phuong, xong qua khao sit mot sb giéng
khoan & Gia Lam, Ha Noi cho thdy muc nuéc trong giéng vao mia kho thuong
nam siu > 5m, d6i voi cic giéng khoan néng (46 siu < 30m) vao nhiing thoi
diém tuéi nhiéu ddng loat thi lwu lwong nudc khoéng du cung cap dé tudi. Quan
trong hon cé 12 dé c6 duoc nude tudi thi ngudi dan ciing phai dau tu mdy bom,
duong dng dan nuée, nhién liéu chay mdy va cong lao dong.

Két qua diéu tra vé phuong phdp tudi nude cho ciy rau mau néi chung va
ciy ca chua ndi riéng tai cdc dia phuwong nay cho thdy, viéc tudi nude cho ciy ca
chua duoc thuc hién chu yéu béng cach tuoi truyén théng. Mot s6 ho san Xuét voi

dién tich nhod (<400m”) thudng tudi nudc bang gdo tudi vao gbe ciy trong, cd
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mot ho trong s6 cdc ho diéu tra tai Nam Dinh c¢6 dau tu hé théng phun mua dé
tudi cho ca chua. Con lai trén 90% cdc hd ¢ tat ca cdc dia phuong st dung
phuong phép tuéi ranh. DAy 1a phuong phdp tudi truyén thong da dwoc sir dung
tir rat 1au trong san xudt dai tra trén dong rudng ciia ba con ndng din ¢ khip cdc
dja phuong trong ca nudc. Viée tudi nude cho cy trong chil yéu dya trén kinh
nghiém va tdp qudn cua ting viing, hién tai & hau hét cdc dia phuwong déu chwa dp
dung céc k¥ thuat tudi nudc trong san xuat. Qua diéu tra néng ho cho biét, thong
thudng v6i phuong phép tudi rinh khoang tir 5 dén 7 ngay tudi mot 1an, tiy diéu
kién thoi tiét trung binh mdi vu tudi tir 14 dén 16 lan, luong nudc tudi mdi 1an
khoang tur 350-400 m’/ha. Dé thuc hién tudi nude cho ca chua trong moQt vy can
tor 110-140 cong/ha.

Bing 4.2. Ngudn nwéc twéi va phwong phap twéi
tai mot s6 dia phwong ving dong bang song Hong

Don vi tinh: %

Ngudn nuée twéi Phwong phap tuéi
Dia Nuéc ao . Tuéi Phuon
phuong song Giéng T~u'()'i phun T}r 0’1 phz’npg

Kkénh khoan ranh mua nho giot Kkhic
Ha Noi 23,3 76,7 93,3 0 0 6,7
Hai Phong 0 100,0 100,0 0 0 0
Hai Duong 20,0 80,0 93,3 0 0 6,7
Nam Dinh 13,3 86,7 96,7 3,3 0 0
Bic Ninh 96,7 3,3 93,3 0 0 6,7
Hung Yén 16,7 83,3 90,0 0 0 10,0

O hau hét cdc tinh diéu tra, phong van, d6i voi san xuat cdy rau mau thi luc
luong lao dong chinh 1a phu nit va nguoi 16n tudi khoang tir 78-85% (s6 licu diéu
tra 2014), céc bién phdp k¥ thuat chua dugc tdp huin va tiép can. Do vy céc
cong doan trong san xuat con chua dugc dau tu va ddp tng kip thoi nhu chim
s6c, bén phan, tudi nude vi thiéu lao dong va k¥ thuat canh tic nén din toi nang

suat con thap chua twrong xting vdi tiém nang cua vung.
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4.1.3. Hi¢u qua kinh té ciia ciy ca chua vu Dong nim 2013 ¢ mgt so ving
trong chinh ciia dong bang song Hong

Két qua tinh hiéu qua kinh té cta ciy ca chua tai 6 tinh c6 dién tich trong
nhiéu ctia DPBSH dua trén cdc sd liéu diéu tra vu Dong nam 2013 (nang suét ca
chua, gid bdn va gid cad mot sb vat tu trong phu luc 9) dugc trinh bay trong
bang 4.3.

Thu nhap hén hop (TNHH) phu thudc vao gié tri san XUuAt (GTSX) va chi
phi trung gian (CPTG), GTSX cang 16n, CPTG cang nho thi TNHH cang 16n
va nguoc lai. TNHH cua cay ca chua vu Dong 2013 tai cdc dia phuong dat tur
138,75 triéu dong/ha dén 185 triéu dong/ha. Thu d6 Ha Noi 12 trung tim kinh
té-x3 hoi 16n nhit mién Bic, tap trung dong dan cu, doi sdng cao nén gid ca
cua nhiéu mat hang déu cao hon, ca chua ban duoc gid cao hon so voi cic dia
phuong khéc tir 300-1.100 dong/kg (sb lidu diéu tra, 2014). Do vay mic di chi
phi trung gian ciia Ha Noi ciing twong dbi cao so voi mot sb tinh khac nhung
GTSX cay ca chua dem lai 1a cao nhat nén TNHH cta cay ca chua & Ha Noi
16n nhat. Dtng tha hai trong sd céc tinh diéu tra vé TNHH 1a Bac Ninh. Mot
trong nhirng 1oi thé ciia Bic Ninh 1a ctra ngd cua thu d6 Ha Noi, c6 diéu kién
thuan loi dé phat trién giao thong, mang ludi giao thong ciia tinh bao gdom
duodng sat, dudong bo, duong thuy. Pidu nay da thic diy théng thuong budn
bén gifia Béc Ninh véi céc tinh nhu Lang Son, Ha Noi,... do vay viéc tiéu thu
cdc mit hang ndng san rdt manh va gid thanh ciing cao hon. Két qua diéu tra
2014, gid ban ca chua trung binh khé cao dao dong 6.100-6.200 dong/kg, do
d6 GTSX dem lai 16n. Khéng nhitng thé CPTG cho san xuét ca chua ¢ day lai
thap nhéit, mic dit mic ddu tu phin bén cao hon so véi cdc dia phuong khéc
trong viing nhung nhd cé ngudn nudc mat dé tudi doi dao, viéc 1y nudc chi
dong va thuan tién khong phai dau tu thiét bi, nhién liéu dé tudi do d6 da giam
dugc phan chi phi nay.

Cic tinh Nam Dinh, Hai Duong do diéu kién dia 1y xa trung tam, thi truong
tiéu thu hep, cdc san phdm nodng san chi yéu ban cho cic thuong l4i thu mua tai
rudng, gid ca thap chi khoang 5.000-5.200 dong/kg (sb lidu diéu tra nam 2014)
nén GTSX thu duoc thap hon ciing véi nang suit khong cao dan dén TNHH cua
ciy ca chua & Hai Duong thap nhat trong s6 cdc tinh diéu tra.

Gid tri ngay cong duoc tinh todn dua trén TNHH va sb cong lao dong. Ha

Nbi, Bic Ninh 1a nhitng dia phuong c6 trinh do thAm canh cao, san xuit nong
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nghiép thuong mai héa nén dau tu vao cdy trong cao hon so véi cdc tinh khdc
nhat 13 céng cham séc, két qua ciia qud trinh dau tu vao san xuat 12 TNHH cao
hon nhung sé cong lao dong ciing nhiéu hon. Diéu nay dan téi gid tri ngdy cong
ciia Ha N6i va Bic Ninh ciing khong chénh 1éch nhiéu so véi Hai Phong, tinh c6
TNHH thap hon han nhung sé ngay cong lai nho nhat. Nhu vay, dé ting gid tri
ngay cong lao dong, ngoai ting TNHH thong qua ting ning suit va gia thanh san

pham thi giam sé cong lao dong 1a rat can thiét.

Bang 4.3. Hiéu qua kinh té sian xuit ca chua vu Pong

tai mot s6 tinh viing déng bing song Hong vu Pong nim 2013

S6 ¢ Gia tri
0 con
. GTSX CPTG TNHH ! g ngay HQDV
Dia phuong lao dong A N
: R cong (1an)

(triéu dong/1ha) (cong) (1000 d)
Ha Noi 251,06 66,03 185,02 739 250,41 2,80
Bic Ninh 234,53 57,49 177,04 726 243,82 3,08
Hung Yén 221,26 60,51 160,75 703 228,74 2,66
Nam Dinh 223,19 67,27 155,93 676 230,60 2,32
Hai Phong 218,44 66,53 151,90 610 248,95 2,28
Hai Duong 200,84 62,09 138,75 698 198,69 2,23

Hiéu qua dong von 1a ty 1é gitta TNHH va CPTG, Béc Ninh ¢6 HQDV cao
nhat vi CPTG cho san xuét ca chua & tinh nay thdp nhat trong khi TNHH lai rat
cao. Con Hai Dwong do TNHH dat thip nhét trong khi sd cong lao dong va
CPTG twong ddi cao nén gid tri ngiy cong va HQPV thip nhat. Tuy nhién
HQDV do cay ca chua dem lai ¢ 6 tinh thanh diéu tra déu tir 2 dén 3 1an, diéu nay
c¢6 nghia 12 TNHH thu duoc gép 2 dén 3 1an so voi dong von bo ra dé dau tu san
Xudt ca chua.

Nhu vy viéc mé rong phat trién san xut cdy ca chua tai cdc tinh thanh viing
DPBSH budc dau cho thiy hiéu qua cta chuyén dbi co cu trong, phit hop voi diéu
kién thyc té tai cdc dia phuong va dem lai gia tri kinh té cao cho nguoi dan.

Nhén xét: Qua danh gia thyc trang san xuét ca chua tai mot sb dia phuong

cua BDBSH c6 mdt s6 nhan xét:
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Trong nhitng nim gan day, ciy ca chua dugc uu tién phit trién ¢ dong bang
song Hong, gidng ca chua duge trong phd bién 1a gibng Savior va vu Pong 1a vu
san xuat chinh. Thyc té cho thdy, hién nay cdy ca chua dem lai thu nhap cho
nguoi dan trong vung véi gid tri mot ngay cong trung binh tr 200.000-250.000
ddng/cong.

Tuy nhién, do anh hudng cta bién dbi khi hiu, nhiét do trung binh c6 xu
huéng ngay cang ting, ngudn nudc ngly cang khan hiém, tinh trang han hdn &
viing DBSH dién ra ngay cang cing thang. Van dé cung cip nudc cua ving gip
nhiéu khé khén, dic biét 1a cung cAp nude tudi vao nhitng thoi diém mua kho, vu
DPoéng khi lwong mua nhéd va anh hudng nghiém trong dén san xuét nong nghiép
ctia viing. Giai phdp dit ra 12 st dung nudc tiét kiém trong moi hoat dong, nhat 13
trong ndng nghiép vi nhu ciu cta nganh 1a cao nhat.

Trong san xuét rau mau & cdc dia phwong hién nay dd cé sy dau tu vé
gidng, phin bén, thudc bao vé thyc vat nhung viée dp dung tién bd khoa hoc k¥
thudt con rat han ché dic tiét 1a k¥ thuat twdi. Hau hét cac ho dan van st dung
cach tudi rinh truyén théng, phuong phdp tudi nay c6 nhuoc diém Ia ton nude va
can nhiéu cong lao dong do d6 khong phit hop véi thuc té hién nay khi luc lugng
lao dong trong nong nghiép ngay cang giam di. Két qua phong van, tham do y
kién cua nguoi dan céc dia phuong vé mong mudn ting cuong dp dung k¥ thuat
tién tién vao san xuat cho thay hau hét cic ho dan déu cho rang viéc dp dung tién
bd khoa hoc vao san xuét 12 rat can thiét. Thay d6i phuong phép canh tic truyén
thdng trong d6 c6 phuong phdp tudi nude nhim giam duge cong lao dong, giai
quyét duoc bai todn thiéu nude tudi trong nhitng thoi diém khan hiém nude va
ning cao hiéu qua sir dung nudc tudi 1a yéu cau buc thiét dit ra.

4.2. MOT SO PAC TINH LY, HOA PAT VA PQ SAU MUC NUOC
NGAM KHU VU'C THi NGHIEM

4.2.1. Pic tinh 1y, hoa dat thi nghiém
Phén tich, xdc dinh céc dic tinh 1y, héa dét thi nghiém & tang dat 0-30cm.
* Ddc tinh vt ly
Két qua phan tich dac tinh vat ly cua dét thi nghiém tai Hoc vién Nong

nghi¢p Viét Nam va mo hinh tai xa C6 Bi, huyén Gia Lam, Ha N§i dugc trinh

bay trong bang 4.4.
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Hinh 4.1. LAy miu dét xdc dinh dung trong

Bing 4.4. Pic tinh vat Iy dat

Dung PDoimtdida Py am Thanh phén cép hat
Pia diém trong dong rudng cay héo (%)

(g/em’)  (%TLPK) (%TLPK) §¢ Limon  Céat

Hoc vién Nong 1,30 32,24 12,16 5,7 40,3 54,0
nghiép Viét Nam
C6 Bi 1,35 31,41 11,63 8,9 37,9 53,2

Ghi chd: TLDK la trong lugng dét kho.

Ca hai loai dit déu c6 thanh phan co gi6i thit pha cdt, dung trong tir 1,3-1,35
g/em’. PoAm tdi da dong rudng dao dong trong khoang tir 31,41-32,24%. Su sai
khdc gitra hai loai dat ¢ cdc chi tiéu khong ddng ké. Dt c6 thanh phan co gidi
va cdc tinh chat vat Iy phit hop véi dat phi sa trung tinh dién hinh.

* Ddc tinh héa hoc

Pit thi nghiém duoc phan tich cdc tinh chat héa hoc co ban nhu pH, OC,
NPK dé tiéu, sb liéu dugc thé hién cu thé trong bang 4.5.
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Bing 4.5. Pic tinh héa hoc dat

Thanh phéan dé tiéu
Pia diém pHka OC (%) (mg/100g dit)
N P,0s K;O
Hoc vién Nong nghiép 7,0 1,92 8,05 33,24 5,53
Viét Nam
Co Bi 7.4 1,53 5,49 64,61 7,67

Két qua phan tich cho thiy, dat khu vuc thi nghiém 1a dit phi sa trung tinh
thudc ving dat phi sa trung tinh it chua, ham lugng hiru co va dam thiy phén
trong dit & mic trung binh, ham luong lan d& tiéu & mirc giau, kali d& tiéu ngheo.
4.2.2. P) sdu muwe nwéc ngim

Do sdu myc nudc ngam c6 anh huong t6i kha ning cung cip nudc ngam
cho cdy trong va dién bién do 4m dat trong tang ré ciy trong. Pé ddnh gid muc
d6 anh huéng nay tic gia di tién hanh theo ddi d6 siu myc nudc ngam trong cic
giéng khoan & xung quanh khu vic thi nghiém va mé hinh trong thoi gian thuc
hién. Két qua do duoc trinh bay trong bang 4.6.

Gid tri max 12 gid tri trung binh ciia cdc 1an do sau khi bom nuéc tudi va
khong mua, con gid tri min 14 gid tri trung binh ciia cdc 1an do sau khi mua va
khong bom nuéc dé tudi.

Do sdu myc nudc ngam do duogc tai diém bd tri thi nghiém va mo hinh
trong cdc thang cé sy chénh léch. Nhin chung, myc nudc ngdm nam siu nhat
trong céc thang 12, 1, 2, day 1a céc thang cudi cia mia kho, lwong mua nhé dong
thoi trong khoang thdi gian nay luong nudc can cung cip dé tudi cho ciy trong
cling nhiéu nhat. Céc thang dau vu Pong (thdng 9, 10) do luong nudc ngam
xudng tir lwgng mua trong céc thang 7, 8 cing véi luong mua tuong ddi 16n va
hon thé nita giai doan ndy méi bt dau vu san xudt, cdy trong can it nude chua
phai twdi nén muc nuwdc ngdm nam ndng nhat.

Tai cung mot dia diém thi nghiém & Hoc vién Nong nghi¢p, d sdu myc nudc
ngam trong hai vu Péng 2014 va 2015 c6 sy khic biét ro rét. Vy Pong nam 2014,
myc nudc ngdm siu nhat 1a 5,25m vao thang 12, trong khi d6 myc nudc ngam

nam siu nhat trong vu Pong nim 2015 lai roi vao thang 2 véi do sdu 5,2m.
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Qua quan sdt, theo ddi cho thiy nguyén nhén chu yéu c6 sy sai khéc nay Ia
do anh huéng ciia mua va lugng nudce can tudi cho ciy trong. Thang 11, 12 nim
2014 c6 luong mua thap nhat (18,6mm), luong nude bd sung vao ting nudc
ngam gan nhu khong c6 ma lugng nuwdc bom dé tudi nhiéu. Thang 11 va thang 1
ctia vu Pong nam 2015 ¢ lwgng mua 16n (100 va 90mm), ciy trong it phai tudi
con thang 2 thi hiu nhu khong mua (4,7mm) nén luong nudc cung cap dé tudi
cho cay trong nhiéu hon dan dén tinh trang muc nuwéc ngdm xudng siu. Trong ca
hai vu Pong, myuc nudc ngdm niam ndéng nhat vao thang 9, tuy nhién chénh léch
giita hai vu 12 khd 16n (0,9m), diéu nay ciing do anh hudng cua lugng mua. Sy
chénh léch muc nudc ngim trong cling mot thang cua hai vy Pong ciing thé hién

rd rét va nguyén nhan chu yéu cua hién tugng nay la lugng mua khac nhau.

Bang 4.6. P§ siu mure nwéc ngim trong thoi gian thi nghiém

tai khu vwe nghién ciru (m)

Hoc vién Nong nghiép Viét Nam Co Bi
Théng Vu Dong nam 2014 Vu })Z(A:)nlgs nam Vu Pong nam 2015

Max Min Max Min Max Min
9 3,55 2,80 3,20 1,90 3,10 1,75
10 3,92 2,50 3,65 2,10 3,70 2,00
11 4,12 3,90 3,60 2,10 3,55 2,15
12 5,25 4,90 4,50 4,00 4,35 4,10
1 5,10 4,70 4,85 4,30 4,95 4,20
2 4,95 4,80 5,20 5,00 5,25 5,00
3 4,50 4,10 5,10 4,70 5,20 4,60

Cung vu Pong 2015 muc nude ngdm & hai dja diém thi nghiém va md hinh
c6 su sai khic khong dang ké. Diéu nay cho thiy, trén cing mét loai dat yéu t6
anh hudng va chi phéi chinh dén d6 sdu muc nude ngﬁm la mua va lugng nudc
st dung.

Trong hai nim nghién ciu & ca hai dia diém thi nghiém va trién khai
mohinh déu c¢6 muc nuéc ngdm 16n hon 1,75m. Theo Hanks and Ashcroft

(1980), bo ré ciy trong it c6 kha ning ldy dugc nude tir nude ngdm khi d6 su
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muyc nudc ngdm 16n hon 0,8m. Nhu vay, trén dat phit sa song Hong tai Hoc vién
Néng nghiép Viét Nam va C Bi ciy trong khong c6 kha ning ldy nude tir nude
ngam va muc nudc ngdm khong anh huong t6i dién bién do Am dit trong tang dat
chira bo ré ciy ca chua.

4.3. AP LUC NUOC, LUU LUQNG NHO GIQT VA MIEN THAM TRONG
PAT DO TUOI NHO GIQT

4.3.1. P} sau ting dit cin lam am

Véi tudi nho giot, lugng nude tudi can cung cip dé duy tri d6 4m thich hop
trong ting dat chira bo ré cdy trong. Xdc dinh sy phan bd bo ré ciy ca chua la co
sO dé x4c dinh tang dat can 1am am.

Theo Ta Thu Ciic (2005), hé ré cay ca chua thudc loai ré chiim, an siu trung
binh, & phu cdp 2 phin bd day dic trong thoi gian sinh truéng manh, phan bd
chu yéu trong tang dat tir 0-30cm. Do 4m dat ¢6 anh hudng rd toi sy phét trién
ctia hé ré ciy ca chua, ré ciy phat trién tot nhit & d6 4m 70-80%.

Thuc nghiém quan sdt bo ré ciy ca chua trong thdi ky phat trién qua-thoi ky
phét trién manh cta ciy ca chua cho thdy bd ré ciy ca chua phin bd ¢ d6 sau 0-
30cm, cdc ré phuy tap trung day dic & d6 sdu 0-20cm. Do vy, néu nudc va chat
dinh dudng cung cip chu yéu trong tang dat nay sé& gitip ciy trong c¢6 kha ning
hidt duge nhiéu nude va dinh dudng nhat. Tir két qua thue nghiém xédc dinh duoc
d6 sau tang dat can 1am am hay tang dt hitu hiéu chira bo ré cdy ca chua chu yéu
& do sau 0-30cm, tap trung nhiéu nhat & 6 su 0-20cm.

4.3.2. Ap lwc nuée, luu lwgng nhé giot thich hep va mién thAm trong dét do
twdi nho giot

Dé nang cao hiéu qua cla tudi nhod giot, xdc dinh dp lyc nudc va luu luong
nho giot phit hop véi tang dat chira b 1& ciy ca chua la rat can thiét. Két qua
quan sat tudi nhé giot vai cung mot lugng nude nhung vaoi cde dp luc nude khac
nhau trén dit phit sa duoc thé hién trong bang 4.7.

Két qua thuc nghiém cho thiy véi dp luc nude 0,16atm va luu luong nhéd
giot 0,43 (lit/gid) sau khi két thic tudi c6 d6 lan truyén 4m theo phuong ngang
khoang 18-20cm (phu hgp vdi khoang cach gitra hai voi nho giot 40cm), lugng
nuéc twdi tip trung chu yéu ¢ do sdu 0-20cm, viing chtra bo ré tich cuc cia ciy

ca chua do d6 sé& gidp cdy hip thu nudc va dinh dudng tot nhat.
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4.3.3. Mién thim trong dit do twéi nhé giot

Két qua thuc nghiém xac dinh dp luc va luu lugng nho giot thich hop cho
tAng dat chira bd ré& cdy ca chua 0-30cm, s6 liéu theo doi do am trén khéi dat tudi
nho giot véi dp luc 0,16atm trong thoi gian tir khi bit dau dén khi két thdc tudi
nho giot trinh bay trong phu luc 2. Trén co s¢ cac nghi€n clru nay, tic gia nghién
cuu dong thai do am dit nham x4dc dinh mién thim trong dat do tudi nhé giot
theo ca chiéu rong va chiéu sau, tir d6 c6 co sé xdc dinh dién tich lam 4m cua

mot voi nhé giot.

Bang 4.7. Két qua thwe nghiém xac dinh ap lwe nuée

va luu lwong voi nhé giot

Apl L
pfue u Thoi gian

TT nuoéc lwgng tuéi (gid) Két qua
(atm)  (lit/gid) &
1 0,14 0,31 9,03 Tbc dd nhé giot cham, thoi gian tudi

kéo dai, do lan truyén am hep va néng,
theo phuong ngang rat hep (tr 5-7cm
tinh tr diém nho giot), theo phuong
thang diémg chi yéu tip trung & d6 sdu
0-10cm

2 0,16 0,43 6,51 b6 lan truyén am tuong aéi déng déu
theo ca hai phuong, khoang ttr 18-20cm
tinh tr diém nho giot sang ngang va
lwong nudc phan bd chi yéu & d6 su 0-
20cm, sau khi két thiic tuéi nudc chay
xubng do sau 25cm

3 0,18 0,67 4,18 Téc do nho giot khd nhanh, thoi gian
tudi rat ngan, do lan truyén am theo
phuong ngang twong ddi rong (khoang
23-25cm tinh tir diém nho giot), nudc
thAm sdu nhanh, lwong nuéc tudi chu
yéu tap trung & do siu 25-30cm

Két qua x4c dinh mién thim theo chiéu rong (thAm ngang) va chiéu siu
(thdm siu) trong dat do tudi nhé giot vdi 4p luc nude 0,16atm va luu lugng nho
giot 0,43 lit/gid dugc thé hién trong hinh 4.2.

Su phét trién mién thdm theo chiu siu va chiéu ngang trong thuc nghiém

déu theo quy ludt thAm chung gdm hai giai doan. Cdc giai doan nay phu thudc
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vao dp luc nudc, luu luong tudi va tinh chét cia dat. V&i dit thi nghiém 1 dat
phil sa trung tinh it chua dong bang séng Hong viing Gia Lam, Ha Noi, dp luc
nuéc va luu luong nhé giot nhu trong thyc nghiém, giai doan khi bit dau tudi
nuéc thAm nhanh chiu sdu thim dat dén d6 siu khoang 22cm trong thoi gian
300 phit, giai doan sau nudc thAm cham hon dén khi két thic twéi (120 phiit sau)
d6 sau tham tang thém khoang 2,3cm. Qud trinh thim ngang theo chiéu rong
cling ting nhanh trong giai doan dau, sau 240 phit nudc thim ngang ¢ ban kinh
18cm va tang thém khoang 2cm trong thoi gian 180 phuit.

420 360 300 240 180 120 60 0

26 1 1 1 1 1 1 1 O
24 ) 2
22 4
20 6 _
E 18 8 E
— 16 10 =
%:14 N / 12 ‘E
S 12 — /{ 14 g
= 10 Y4 » 16 €
/
= 6 7 20
4 22
2 24
0 26

0 60 120 180 240 300 360 420
Thoi gian (phut)
=&—Thim ngang == Thim siu

Hinh 4.2. Mién thaim trong dit do twéi nhé giot

Nhu vay, thi nghiém twdi nho giot trén dit phi sa trung tinh it chua véi
4p luc nudc 0,16atm va luu nhoé giot 0,43 1it/gio cho thdy: Sau khi két thic
tudi (420 phit) thi nuée thim xudng do sdu 24,3cm va tham theo chiéu rong
12 20cm. Kich thudc cia mién thAm phit hop véi ting dat chira bo ré tich cuc
cua cay ca chua.
4.4. MO HINH TOAN VE LAN TRUYEN AM TRONG PAT DO TUOI
NHO GIQT
4.4.1. M6 hinh toan vé lan truyén 4m do twéi nhé giot trén khoi dat trong
phong thi nghiém

Trudc khi twdi, d6 4m khdi dat tu nhién theo phuong ngang 1a khong thay

ddi, chi phu thudc vao do sau téng dat. Khi tudi, d6 am dat s& thay ddi theo ca
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chiéu rong va chiéu siu. Qud trinh thAm ngang va thim siu phu thudc vao luu
luong tudi (Shrivastava et al., 2011). Trong diéu kién thuc nghiém vai ap luc
nuée 0,16atm, luu lwong nho giot 0,43 lit/gio trén co sd phan tich dién bién do
am do duogc xay dung dang téng quat cua mo hinh truyén am nhu sau:

F(xiy) = f(x;y) + g(y) (4.1)

Trong d6:

y: La do sdu tang dat;

x: La khodng cdch tur vi tri xac dinh d0 am tGi truc théng ding tai vi tri tudi;

g(y): Ham x4c dinh d6 am trude khi tudi tai vi trf M(x;y);

f(x;y): Ham xac dinh d¢ am tang thém tai vi tri M(x;y) sau mot thoi gian
twdi (tai thoi diém do);

F(x;y): Ham x4c dinh do am tai vi trf M(x;y) sau mdt thoi gian tudi (tai thoi
diém do).

Xdc dinh ham g(y):

Tir cédc s6 liéu thyc nghiém do duogc, phan tich dién bién d6 am dat trudc
khi tudi, st dung 1y thuyét todn x4c dinh duoc quy luat cia ham g(y) c¢6 dang
nhu sau:

g(y) = a(y-1.5)" 4.2)

Trong d6:

a, b: Lacac héng s6 phu thudc vao gia tri d am dat tai thoi diém do;

1,5: La héng s6 dé khi xdc dinh do 4m tai trung diém cua 16p dat 0-5cm (&
diém gitta cta céc 16p 0-5cm, y = 2,5cm) thi g(y) = a(2,5-1,5)" = a.

Xdc dinh ham f(x;y):

Ham f(x;y) s€ giam khi x tang, y tdng va f(x;y) = 0 khi x = x¢ hoac y = y,,
khi mot trong hai bién tang t&i mic téi han né s& triét tiéu, khi d6 do am dat tai vi
tri M(x;y) bang d6 4m ty nhién cta dat trude khi tudi

Trong d6:

X0, Yo: LA mirc lan téa do 4m tdi da theo chiéu ngang va chiéu siu.

Trén co so phan tich dién bién d6 am dat gifta céc thoi diém quan tric d6 4m,

str dung 1y thuyét todn xdc dinh duoc quy ludt ciia ham f(x;y) c6 dang nhu sau:
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f(x;y) = k(xo-x)*(yo-y)" khi 0<x<x,, 0<y<y (4.3)
f(x;y) = 0 khi x>x¢; y>Yyo
Trong d6: k, a, B 1a cdc hang s6 duong phu thudc vao tinh chit dat thi nghiém.
Xdc dinh phirong trinh tong qudt ham F(x;y) ciia mé hinh truyén dam:
Phuong trinh F(x;y) trong mién 0=<x<xy. 0<y<y( c6 dang:
F(x:y) = k(xo%)"(yoy)" +a(y-1.5)" 4.4)
Dé giai phuong trinh F(x;y) can xédc dinh cdc hé sb k;a;B;a;b dua vao cic sb
li¢u thyc nghiém.
4.4.1.1. Xdc dinh ham dp am trwéc twéi g(y)
Ham s6 g(y) ¢6 dang g(y) = a(y-1.5)"

bé x4c dinh a; b dua vao két qua quan tric do Am dat trudce khi tudi.

Bang 4.8. P§ 4m dat trude twéi trong thi nghiém 2 (%)

P§ sau Khoang cach tinh tir diém tw6i (cm)
(cm) 0 5 10 15 20
0-5 24,98 24,98 24,90 25,00 24,96
5-10 28,87 28,89 28,85 28,88 28,91
10-15 29,05 29,13 29,08 29,05 29,12
15-20 29,67 29,66 29,59 29,57 29,56
20-25 29,68 29,63 29,61 29,59 29,56

Theo d6 sau do am dat ting dan tai diém tudi tir 24,98 dén 29,68%, theo
chiéu ngang d6 4m dat bién dong it tir 24,96 dén 25%. Tir két qua trén, sir dung
ham Regression trong Excel xdc dinh dugc cac h¢ s6 ciia ham dd Am trudce khi
tudi phu thude vao diu kién thoi tiét khi hiu, dic tinh dat da xay dung dugc ham

xéc dinh do 4m dé du dodn do am dat trude khi tui:
g(y) = 25,282030(y-1,5)*97 (4.5)

Vi hé sb twong quan R = 0,966073, hé sb xédc dinh hdi quy R* = 0,933298.
Hé sd xdc dinh hdi quy 16n hon 0,5. Két qua phén tich hdi qui dugc trinh bay
trong phan a, phuy luc 3.1.
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4.4.1.2. Xdc dinh ham dp am ting thém f(x;y) va ham dp am F(x;y)

Khi duoc tudi, dd am dat s& ting thém so voi trude khi tudi ca vé do sau
tAng dat va chiéu rong, trén co s¢ phuong trinh nay, cin ci vao mat do cay trong,
tinh chat dat c6 thé du dodn dugc thoi gian tudi hiéu qua véi dp luc nude va luu
lugng nho giot cu thé.

Véi chu ky theo doi do am dat 1 ngay/lan, phén tich sd liéu thuc nghiém do
am dat do duoc nhén thiy 3 ngay sau khi két thic tudi nho giot trén khoi dat, gid
tri 46 4am dat theo ca chiéu rong va chiéu siu khong thay ddi nhiéu so véi thoi
diém trude khi tudi. Diéu nay c6 nghia 12 qud trinh tudi nhé giot da két thic mot
chu ky tuéi, can thuc hién chu ky tuéi tiép theo. Do vay, trong nghién ctru nay s&
xéc dinh céc hé s6 ctia phuong trinh tong quat trong md hinh truyén am dua trén
50 liéu theo ddi do am dét ctia mot chu ki tuéi.

Dang téng quét ctia ham d6 am ting thém f(x;y)cé dang nhu sau:

f0x3y) = k(xo-%)"(yo-y)” khi 0=x=xo, 0<y=yo
f(x;y) = 0 khi x>x¢; y>yo

Ham d6 am ting thém f(x, y)xdc dinh trong cdc truong hop ngay sau khi két
thuc tudi, sau khi tudi 1 ngay, 2 ngay, 3 ngay.

Dé tim cdc hé sd k, o, P ta can thyuc hién phép bién d6i sau:

Tir ham f(x;y) = k(xo-x)“(Yo-y)" thuc hién phép 14y logarit ca hai vé ta dugc:

In[f(x;y)] = Ink+ aln(xy-x)+BIn(yo-y)

bit z = In[f(x;y)]; u = In(x¢-x); v = In(yo-y); Ink = ¢

z = ¢ + au + Pv ddy 12 ham tuyén tinh cta z v6i hai bién u, v

Pé tim ¢, a, B thuc hién cic budc sau:

+ Xac dinh cac héng 6 X, yo: Tu s6 liéu theo doi do am dat trong thi
nghiém 2 cho thay sau khi két thic mot dot tudi nhé giot, nude chi ngdm dén do
sdu va chiéu ngang tdi da 12 25cm do vdy xdc dinh dugce d6 lan truyén am tdi da
theo chiéu ngang va chiéu sau lax, = y, = 25cm;

+ Tim lugng am tang thém f(x;y) tai vi tri M(x;y);

+ Tim céc gia tri tuong ung z = In[f(x;y)]; u = In(xy-x); v = In(yo-y);

+ SUr dung ham Regression trong Excel tim c, a, B trong cic truong hop

quan trac d§ am dat.
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a. Ngay sau khi két thiic twéi nhé giot

Ngay sau khi két thic tudi dd Am dat & t?mg dat mit (0-5cm) cao hon céc
tang phia dudi, tai diém tudi d6 Am dit & ting mit 1a 32,84%, ting 20-25cm 12
29,73% va cang xa diém tudi thi d0 am dat cang giam tuong tu 32,84% va
27,23% (bang 4.9).

Bang 4.9. P§ am dat ngay sau khi két thic twéi trong thi nghiém 2 (%)

Do sau Khoang cach tinh tir diém twéi (cm)
(cm) 0 5 10 15 20
0-5 32,84 32,41 29,77 28,57 27,23
5-10 32,31 32,26 29,64 29,49 29,08
10-15 30,78 30,72 29,53 29,38 29,33
15-20 30,23 30,15 29,65 29,59 29,48
20-25 29,73 29,69 29,63 29,60 29,57

Cin clr vao dién bién d6 am cling nhu thyuc hién phép bién d6i va sir dung
ham Regression dd xdc dinh dugc ham d6 am ting thém f(x;y) tai vi tri M(x;y)
voi hé sb xdc dinh hoi qui R* = 0,946491 khé cao (phan b, phu lyc 3.1).

f(x,y) = 8,991810.107(25-x)**"%(25-y)>3 1118

Ham xéc dinh d6 4m dat F(x, y) ngay khi két thic tuéi 1a:
F(x;y) = 8,991810.107(25-x)2*7%(25-y)>!1185 4 25 282030(y-1,5)*"3¢ (4.6)
b. Sau khi két thiic twéi nhé giot 1 ngay

Sau khi két thic tudi 1 ngay, d6 am dat c6 xu hudng ting ¢ ting 5-10cm
(32,14%) va tang 10-15cm (31,98%), con lai tang mit do tic dong cua diéu kién
khi hau nudc da bay hoi nén do am chi dat 30,48% (bang 4.10). Trong khi tﬁng 3
va tang 4 d6 4m dat khong c6 sy thay doi nhidu so véi trude khi tuwdi. Sau khi
thuc hi¢n phép bién d6i va st dung ham Regression x4dc dinh dugc ham xac dinh
d6 4m tang thém f(x, y) voi hé sb xdc dinh hdi qui R* = 0,925598 (phan c, phu
luc 3.1), ham hoi quy tuyén tinh chap nhan tbt.

f(x, y) =0,000332(25-x)"**%71(25-y)" #3180
Ham xdc dinh d am dat F(x;y) sau khi két thic tw6i mot ngay:

F(x;y) = 0,000332(25-x)" 257 (25-y) 318 4 25 282030(y-1,5)"0772 4.7)

76



Bang 4.10. D6 Am dat 1 ngay sau khi twéi trong thi nghiém 2 (%)

Pj sdu Khoang c4ch tinh tir diém twéi (cm)
(cm) 0 5 10 15 20
0-5 30,48 30,42 28,04 27,12 25,82
5-10 32,14 32,01 29,12 29,09 29,00
10-15 31,98 31,85 30,02 29,58 29,41
15-20 30,85 30,26 30,21 30,05 29,66
20-25 29,74 29,72 29,64 29,60 29,57

c. Sau khi két thiic tudi nhé giot 2 ngay

Do am dat sau khi két thic 2 ngay tudi, diéu kién khi hau da anh t6i ca 3
tAng (tAng 0-5cm va tang 5-10cm tham chi ca ting 10-15c¢m) do qud trinh bay hoi
clia ting mit ciing nhu anh hudng béi tic dong cua ting dat dudi. Khi thyc hién
phép bién d6i va su dung ham Regression xdc dinh dugc ham xac dinh do am
tang thém f(x, y) voi hé sé hdi qui R* = 0,559009 (phén d, phu luc 3.1).

f(x, y) =0,002111(25-x)'>17#* (25-y) 940766
Ham xdc dinh d0 4m dat F(x;y) sau khi két thiic twi hai ngay:

F(x;y) = 0,002111(25-x)""*2 (25-y)***7% 4 25 282030(y-1,5)>""** (4.8)

Bang 4.11. P$ Am dét 2 ngay sau khi twéi trong thi nghiém 2 (%)

Pj sau Khoing céch tinh tir diém twéi (cm)
(cm) 0 5 10 15 20
0-5 27,11 27,09 26,73 26,33 25,12
5-10 29,02 29,01 28,95 28,93 28,90
10-15 29,18 29,14 29,10 29,07 29,04
15-20 30,22 30,08 29,98 29,76 29,65
20-25 29,77 29,73 29,67 29,61 29,58

d. Sau khi két thiic twdi nhé giot 3 ngay
Sau khi két thiic 03 ngay tudi, do am dat & tang dit mat giam rat nhanh, tai
diém tudi do Am chi con 25,01% so véi do am sau khi két thic tudi 1a 32,84%

(bang 4.9). Thuc hién phép bién d6i va sir dung ham Regression dé x4c dinh hé
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s6 ctia ham do 4m ting thém f(x, y) v6i hé sé hodi qui R* = 0,217065 (phan e, phu
luc 3.1). Vi két qua R thu duoc qué thdp, ham hoi quy tuyén tinh s& cho du bdo

khong chuan x4c.

Bang 4.12. P Am dat 3 ngay sau khi twéi trong thi nghiém 2 (%)

Pj sdu Khoang céch tinh tir diém twéi (cm)
(cm) 0 5 10 15 20
0-5 25,01 24,98 24,95 24,95 24,95
5-10 29,02 29,01 28,95 28,93 28,90
10-15 29,18 29,14 29,10 29,07 29,04
15-20 30,22 30,08 29,98 29,76 29,65
20-25 29,77 29,73 29,67 29,61 29,58

Ham f(x, y) xdc dinh duoc la

f(x, y) =0,019181(25-x)*">>°7 (25-yy »1!6%0

Ham xdc dinh d6 4m dit F(x;y) sau khi két thiic tudi ba ngay:

F(x;y) = 0,019181(25-x)"%" (25-y) 121980 4 25 282030(y-1,5)"%"* (4.9)

Tur bang két qua sb lidu quan tric d6 Am dat sau 3 ngdy tudi cho thay két
qua do dugc so voi két qua d6 Am trudce tudi xp xi nhau, diéu nay cé nghia 12
sau 3 ngay do am dat tro lai trang thai ban dau, can phai thyc hién dot tudi
tiép theo.
4.4.1.3. Kiém chirng cdc mé hinh

Khi xay dung cdc ham xac dinh do am trong mo hinh chi stir dung s6 liéu thuc
nghiém do dugc vé phia phai cia khéi dat 1 va 2. Sb liéu thuc nghiém do dugc &
khdi dit 3, 1y phia bén trdi dé kiém chimg tinh khach quan cta tirng mé hinh.

a. Ham d6 am trudce khi tudi g(y)

Str dung ham g(y) ddnh gid sai s6 gitta gid tri tinh todn cua ham g(y) va gid
tri mau doi chung thuc do tai cac diém x4c dinh d6 4m (céc gid tri do am dat phia
trai khoi dat 3). Két qua kiém chung tai tat ca cdc vi trf v6i cdc do sau khéc nhau
duoc trinh bay trong phu luc 3.2. Pong thoi biéu thi két qua so sidnh d6 am thyc

do va d6 4m tinh todn tai mot vi tr dai dién (vi tri cdch diém nho giot Scm) thé
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hién trén hinh 4.3. Sai sb twong dbi (ty 18 f) khong c6 mau nao qud 5%, duong
biéu dién do 4m dat theo do su tai vi tri cdch diém nho giot Scm gitra thyc do va
tinh todn rat gan nhau, c6 nghia 1a gid tri thuc do va gid tri tinh todn c6 su sai
khic khong ding ké.

Diéu nay cho thdy sir dung ham g(y) = 25,282030(y-1,5)"""** @ x4c dinh

dd Am tu nhién cta dat trude khi twdi 1a rat tot.

4 M
35

s ./"-7-—%*

25 == Gi4 tri tinh
toan

20

15
10

== Gi4 tri do

Do Am dét (%)

0 T T T T 1
0 5 10 15 20 25

Do sau (cm)

Hinh 4.3. P$ 4m dit thuc do va tinh toan trwéc khi twéi

cho khdi dit tai vi tri cich diém twéi Scm

b. Ham xdc dinh d6 dm ngay sau khi twGi va sau khi tuéi mot ngay F(x;y)

Kiém chtng muc do sai sb gitta gid tri twong tng ctia ham xdc dinh do am
F(x;y) tai vi tri M(x;y) v6i céc gid tri mau d6i chimg chinh 1a ddnh gid tong sai s6
tai vi tri nay cia ham do am tang thém f(x;y) so voi gia tri do am tang thém do
duoc tai thuc nghiém va sai s giita gid tri twong Gng cta ham do am trudc tudi
g(y) so voi gid tri do am tai M(x;y) ctia mau ddi chimg. Két qua kiém chung
duoc trinh bay trong phu luc 3.3, 3.4 cho thiy sai s giita gid tri cia md hinh va
s6 lidu d6i chung (ty 1 f) da s6 déu nho hon 10% (23/25 mau). Vi vay c6 thé st
dung ham F(x;y) dé x4c dinh d6 Am cua dat ngay sau khi két thiic tudi va sau tudi

mot ngay.
c. Ham xdc dinh d¢ am sau khi twéi hai va ba ngay

Ham x4c dinh d6 4m sau khi tui hai va ba ngay c6 hé s6 hdi qui twong ddi
thip (<0,3) vi vay két qua du bdo c6 do tin cdy thap. Dé c¢6 thé kiém chung dang
ham xdc dinh d6 4m trong hai trudng hop nay can tiép tuc nghién ctiru thém véi

thi nghi¢m trén d@)ng rudng dé dua ra két luan cu thé.
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4.4.2. M6 hinh toin vé lan truyén am do twéi nhé giot cho ca chua ngoai
dong rujng

Nbi tiép tir két qua budc dau xdy dyng mo hinh todn trong phong thi
nghiém, tdc gia tiép tuc nghién ciru va tmg dung mo hinh trén vio thi nghiém
trén dong rudng véi muc dich tim dugc cic hé sd cia phwong trinh tong quit
trong md hinh truyén am dat theo chiéu siu va chiéu ngang véi luu luong tudi va
mat do cay tréng. Thi nghiém dugc thyc hién trong vu BPong nam 2014 tai Hoc
vién Nong nghi€p Viét Nam, s6 liéu thuc nghiém dé xac dinh cac hé sb trong
ham xdc dinh do am dua vao két qua quan trac & cong thirc thi nghiém tudi nho
giot v6i gidi han tudi 70-100% d6 am t6i da dong rudng.

Trong phong thi nghiém, do dit 1a déng nhit nén d6 am chi phy thudc vao
d6 sau cuia dat (y), ham xdc dinh d6 am c6 dang g(y) = a(y-1,5)b

Tuy nhién khi tng dung vao thi nghiém trén dong rudng thi do 4m phu
thudc vao viéc hit nudc tir ré ciia cAy nén ham x4c dinh do am khong chi phu
thudc vao do siu (y) ma con phy thudc theo phwong ngang (x) tinh tir diém xéc
dinh d6 am t6i truc thang dung di qua than cdy. Do d6 ham xdc dinh d6 4m trudc
khi tudi nho giot f,(x,y) c6 dang sau:

fu(x, ¥) = a(xo- X)°(¥o- ¥)° (4.10)

Trong dé:

Xo, Yo: La khoang cdch tdi da vé chiéu ngang va chiéu sdu cua diém lay
mau. Do khoang céch giita hai hang 14 60cm, gitra hai cy 12 40cm va cén ctr vao
gid tri do am tai cdc vi tri léy mau xdc dinh dugc X, = yo= 25cm;

y: La d6 sau tang dat;

x: La khoang cach tir vi tri x4c dinh do am tdi truc théng dirng tai vi tri tudi.
4.4.2.1. Xdc dinh ham dp am trwéc khi twéi

Pé tim cdc hé sd a, b va ¢ st dung cic s6 liéu do 4m phia bén phai cta diém
theo d&i thir nhat. Cac s6 liéu phia bén trai ciia diém theo dai thi 2 ding dé kiém
chtrng do chinh xdc cua mo hinh.

Tir két qua theo doi d6 4m dat & bang 4.13, st dung ham Regression trong
Excel, két qua phan tich hdi qui duoc trinh bay trong phan a, phu luc 4.1, xic

dinh duoc:

In(f,(x, y)) = 3,127449 + 0,0100861In(25-x)-0,018850In(25-y)
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Tir d6 suy ra: fy(x, y) = 22,815710(25-x)"010086 (25.y) 0:018850 4.11)

V6i hé s6 trong quan R = 0,901511, hé sb xdc dinh hdi quy R* = 0,812722

St dung ham f,(x, y) = 22,815710(25-x)*"1%%% (25-yy 01880 3¢ kiém tra cic
mau ddi chimg (s6 liéu thuc nghiém bén trdi ctia diém theo doi thir hai). Két qua
dugc trinh bay trong phu luc 4.2 va hinh 4.4. C4c sai s6 & tht ca céc vi tri va céc
d6 sau déu nho hon 1,5%, duong biéu dién d6 Am dét tai vi tri 5cm khé gan nhau.

Nhu vdy ham f,(x, y) xdc dinh d6 4m trude khi twéi 1a rat tot.

Bing 4.13. P) Am dat trwée twéi nhé giot trong thi nghiém 3 (%)

P sau Khoang c4ch tinh tir diém twéi (cm)

(cm) 0 5 10 15 20

0-5 22,03 21,95 21,81 21,74 21,58
5-10 22,42 22,40 22,31 22,18 22,06
10-15 22,62 22,58 22,49 22,42 22,27
15-20 22,89 22,76 22,68 22,60 22,52
20-25 23,02 22,96 22,89 22,82 22,74

4 N
23,8

~ 228

S 218 Pﬂ%éi D
<= toan

g 208 —i~Gi

14 tri
Z:- 19.8 thuc do
| 188
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0 5 10 15 20 25
Do sau (cm)
o J

Hinh 4.4. D6 am dit thyuc do va tinh toan trwée khi twoi

cho ca chua tai vi tri cach diem twéi Scm

4.4.2.2. Xdc dinh ham dp am ngay sau khi twéi
Khi duogc tudi, dd am dat s& ting thém so véi trudce khi tudi ca vé chiéu sau
ting dat va chiéu rong

Goi Z, 1a d6 4m do duoc tai vi trf ¢6 toa dd (x, y) trude khi tudi;
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Goi Z, 12 do 4m do duoc tai vi trf ¢6 toa do (x, y) ngay sau khi tuoi.
bat go(x, y) 1a ham xdc dinh lugng am bo sung vao dat ngay sau khi tudi

nho giot. Ham gy(x, y) c6 dang sau:
go(x, y) = a.(25- x)°(25- y)*

Bang 4.14. D) Am dét ngay sau khi tw6i trong thi nghiém 3 (%)

Pj sau Khoing cich tinh tir diém tuéi (cm)
(cm) 0 5 10 15 20
0-5 30,29 29,98 29,77 28,96 28,23
5-10 30,05 29,79 29,51 28,63 28,10
10-15 26,37 26,04 25,89 25,65 25,36
15-20 23,09 23,00 22,87 22,78 22,53
20-25 23,02 22,96 22,89 22,82 22,74

Ngay sau khi két thiic tudi do 4m dat ting nhanh ¢ d6 sau 0-10cm, tai diém
tudi & tang mat (0-5cm) 1 30,29% va cang xa diém tudi thi d6 am dat cang giam
vi trf ngoai cling do am 1a 28,23%, con & cdc do sau 15-25cm tai nhidu vi tri do
am cta dat trude va sau khi tudi chénh nhau khéng déng ké xung quanh gid tri do
am 23%, d6 1a do khi tudi nho giot su lan truyén am chi tip trung & ting dat
0-15cm. Can cir vao dién bién d6 am dat 1ap ham hdi quy tuyén tinh cua In(Zy-Z,
+1) theo In(25-x) va In(25-y), st dung ham Regression trong Excel xdc dinh
dugc céc hé s6 a, b va c. Két qua phan tich hdi qui dugc trinh bay trong phan b,

phu luc 4.1.
Ingy(x, y) = -1,545650 + 0,0903331In(25-x) + 1,087100In(25-y)

Tir day suy ra: go(x, y) = 0,213175(25-x)*%%33(25-y)" 087100
V6i hé s6 tuong quan R = 0,911825, hé sb xdc dinh hdi quy R* = 0,831425
Goi Fy(x, y) 1a ham x4c dinh d6 am cua dat ngay sau khi tudi ta co:
Fo(x, y) = fu(x, y) + go(x, y)-1
Fo(x, y) = 22,815710(25-x)*10%¢  (25.y) 00188300 (213175
(25-x)0090333 (25_y)1,087100_1 4.12)

Str dung céc s liéu dbi ching dé kiém chimg ham Fy(x, y), két qua kiém

chirng tai tat ca céc vi tri va cac do sau duoc trinh bay ¢ phu luc 4.3. Két qua cho
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thdy c6 ba mau sai sO trén 7% dudi 8%, cdc mau con lai déu c6 sai s6 dudi 5%.
Hinh 4.5 bi€u dién d6 am dat tinh toan va thuc do theo dd sau tai vi tri cach diém
tudi Scm, duong bicu dién cac gia tr1 do am thuc do va do am tinh todn chua that

gan nhau. Tuy nhién véi sy sai khiac nay thi ham xdc dinh d0 am c6 thé chap

nhan duoc.
4 N
35
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R
z 2 ——Gid tri
T s tinh
E todn
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- 5 thuc
do
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Hinh 4.5. Do 4m dit thuc do va tinh toan ngay
sau khi tw6i cho ca chua tai vi tri cach diém twéi Sem

4.4.2.3. Xdc dinh ham dp am sau khi twdi mot ngay
Goi Z, 1a d6 4m do duoc tai vi trf ¢6 toa dd (x, y) trude khi tudi;
Goi Z; 12 do 4m do duoc tai vi trf ¢6 toa do (x, y) sau khi tudi mot ngay;
bat gi(x, y) 1a ham xdc dinh sy chénh 1éch gitra do am sau khi twéi mot

ngay v6i do am trude khi twdi nho giot. Haim g;(x, y)cé dang sau:
gi(x, y) = a.(25- 0)°(25- y)°

Bing 4.15. D) Am dat mot ngay sau khi twéi trong thi nghiém 3 (%)

Do sdu Khoang cach tinh tir diém twéi (cm)
(cm) 0 5 10 15 20
0-5 26,88 26,73 26,54 26,28 26,07
5-10 27,12 27,01 26,87 26,59 26,31
10-15 27,53 27,32 27,16 26,88 26,58
15-20 23,95 23,76 23,47 23,01 22,85
20-25 23,02 22,96 22,89 22,82 22,74
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S6 liéu tir bang 4.15 cho thdy, so v6i d6 4m dat khi vira két thic tudi, d6 4m
dat & d6 sau 0-10cm giam xubng con & d6 sdu 10-20cm d6 am dat c6 xu hudng
tang nhung khong dang ké.

Tai gdc ciy, & do sau 10-15cm do am dat tang tir 26,37% 1én 27,53%, & do
sdu 15-20cm d6 am tang tir 23,09% 1én 23,95%, & céc vi tri khic cling tuong tu.
Do vay dé tim cdc hé sd a, b va ¢ 14p ham hdi quy tuyén tinh cua In(Z;-Z, +1)
theo In(25-x) va In(25-y), st dung ham Regression trong Excel. Két qua phan
tich hdi qui dugc trinh bay trong phan ¢, phy luc 4.1.

Ing;(x, y) =-1,12986 + 0,091318In(25-x) + 0,890315In(25-y)

Tir day suy ra: g(x, y) = 0,323079(25-x)"*1318(25-y) 890315

Vi hé s6 twong quan R = 0,937792, hé s xdc dinh hdi quy R = 0,879454

Goi Fi(x,y) 1a ham xdc dinh d6 am cua dat sau khi tudi mot ngay, ta co:

Fi(x.y) = fux, y) + &1(x, y)-1
Fi(x,y)= 22,815710(25-x)>0'%%%¢ (25-y) 0018850
+0,323079(25-x)01318(25.y)0890315_ (4.13)

Str dung cdc sb liéu dbi chimg dé kiém chimng gid tri d6 am. Két qua kiém
ching tai tat ca cdc vi tri va do siu duoc trinh bay trong phu luc 4.4. Két qua
kiém chimg ciing twong tu nhu trong trudng hop ngay sau khi tudi, c6 ba mau sai
s6 trén 7% dudi 8%, cic mau con lai déu c6 sai s6 dudi 5%. Nhu vay, ham xédc
dinh d6 4m c6 thé chép nhan duoc.
4.4.2.4. Xdc dinh ham dé am sau khi twéi hai ngay

Goi Z; 12 do 4m do duoc tai vi trf ¢6 toa do (x, y) sau khi tu6i mot ngay.

Goi Z, 12 do 4m do duoc tai vi trf ¢6 toa do (x, y) sau khi tudi hai ngay.

bat gy(x, y) ham xac dinh sy chénh 1éch gitra d0 am sau khi tudi mot ngay
voi sau khi tudi hai ngay. Ham g»(x, y) c6 dang sau:

g2(x, y) = a.(25- 0°(25- y)°

Sau khi tu6i hai ngay do am dit & cdc do sdu déu giam xudng va trong cling
mot téng dd Am cua dit & céc vi tri chénh nhau khong déng ké. Vi du t?mg 10-
15cm datcé d6 am cao nhat ¢ vi tri sdt ciy 25,16% tiép theo 1a 25%, 24,79%,
24,56%, 24,24%. O cdc ting khdc chénh léch d6 am ciing tuong tu.
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Do viy dé tim cdc hé sb a, b va ¢ 1ap ham hdi quy tuyén tinh cta In(Z,-Z,
+1) theo In(25-x) va In(25-y), st dung ham Regression trong Excel xdc dinh
duoccdc hé sb a, b va c. Két qua phan tich hdi qui dugc trinh bay trong phan d,
phu luc 4.1.

Bing 4.16. D6 Am dat hai ngay sau khi twéi trong thi nghiém 3 (%)

Do sdu Khoang cach tinh tir diém twéi (cm)
(cm) 0 5 10 15 20
0-5 24,76 24,59 24,27 24,02 23,79
5-10 24,92 24,78 24,45 24,21 24,00
10-15 25,16 25,00 24,79 24,56 24,24
15-20 23,27 23,11 22,96 22,84 22,68
20-25 23,02 22,96 22,89 22,82 22,74

Ingy(X, y)=-0,723 + 0,042317 In(25-x) + 0,612153 In(25-y)

Tir ddy suy ra: g(x, y) = 0,485292 (25-x)"21(25-y)*012153

V6i hé s6 trong quan R = 0,923398, hé sb xdc dinh hdi quy R* = 0,852663

Goi F,(x,y) 1a ham x4c dinh do am cua dat sau khi tudi hai ngay ta co:

Fy(x.y) =fi(x, y)-2(x, y) + 1
Fo(x,y) = 22,815710(25-x)*10%%0(25-y) 0:018850
+0,323079(25-x)1318(5_y)0890315
- 0,485292 (25-x)"04517(25.y) 0012153 (4.14)

Str dung cdc sb liéu dbi chimg dé kiém chimg gid tri d6 am. Két qua kiém
chirng tai tat ca cédc vi tri va do sau duogc trinh bay trong phu luc 4.5. Sai s6 gitra
gia tri dgam thuc do va d¢ am tinh todn déu nhé hon 5%. Nhu vay ham x4c dinh

d6 am 1a chip nhan duoc.

4.4.2.5. Xdc dinh ham dp am sau khi twdi ba ngay
Goi Z; 12 do 4m do duoce tai vi tri ¢6 toa do (x, y) sau khi tudi ba ngay.
Goi Z, 12 d6 4m do duoc tai vi trf ¢6 toa do (x, y) sau khi tu¢i hai ngay.

bat g;(x, y) ham xdc dinh sy chénh 1éch gitta do am sau khi tudi hai ngay
v6i sau khi tudi ba ngay. Ham g;(x, y) c6 dang sau:

23(x, y) = a.(25- x)°(25- y)°
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D6 4m dat giam nhanh sau khi tu6i ba ngay, nhat 1a & ting mit (0-5cm) do
am giam tir 24,76% xudng 22,16% & vi tri sat gbe cdy, cdc vi tri khéc cling trong
tu. Dong thoi do 4m & céc vi trf khdc nhau trong ciing mét tang chénh nhau
khong ddng ké nhu tang 2 (5-10cm). Do vy dé tim céc hé s a, b va ¢ 1ap ham
hdi quy tuyén tinh cta In(Z,-Z; +1) theo In(25-x) va In(25-y), st dung ham
Regression trong Excel xac dinh dugc cac hé sb a, b va c. Két qua phan tich hoi

qui duoc trinh bay trong phan e, phu luc 4.1.

Bang 4.17. D) Am dét ba ngaysau khi twéi trong thi nghiém 3 (%)

Pj sau Khodng cich tinh tir diém twéi (cm)
(cm) 0 5 10 15 20
0-5 22,16 22,16 21,86 21,76 21,60
5-10 22,63 22,63 22,37 22,20 22,09
10-15 22,74 22,74 22,53 22,46 22,30
15-20 22,97 22,97 22,69 22,63 22,55
20-25 23,03 22,98 22,89 22,84 22,76

Ings(x, y) = -0,913990 + 0,075750In(25-x) + 0,640025In(25-y)
Tu day suy ra:
g3(x, y) — 0,400922(25-X)0’075750(25-y)0’640025
Vi hé s6 trong quan R = 0,924410, hé sb xdc dinh hdi quy R* = 0,854535.
Goi F5(x,y) 1a ham xéc dinh do am cua dat sau khi tudi ba ngay ta co:
Fi(x,y) = fia(x, y)-g3(x, y) + 1
F3(x,y) = 22,815710(25-x)"%%%0 (25.-y) 01850
n 0’323079(25_)()0,091318(25_y)0,890315
- 0,485292 (25_X)0,042317(25_y)0,612153
- 0,400922(25-x)0770(25-y) 04 4 (4.15)
Str dung cdc s6 liéu d6i chimg dé kiém chtng gid tri d6 am. Két qua kiém
chtirng d6 am dat tai tat ca cdc vi trf va cdc do sau duoc trinh bay trong phu luc
4.6. Sai sé giira gid tri d6 am thuc do va do 4m tinh todn déu nho hon 3%. Nhu

vay ham x4c dinh d¢ am rat tot.
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Cic gid tri d6 Am sau 3 ngay tudi (bang 4.17) xap xi véi dd Am ban dau
trude khi tudi (bang 4.13), diéu nay c6 nghia 12 sau 3 ngay do am dt tro lai trang

thdi ban dau, can phai thuc hién dot tuéi tiép theo.

4.4.2.6. Mé hinh todn vé lan truyén am trong dit khi c6 mua

Véi thi nghiém trén dong rudng, d6 am dat phu thudc vao ca phuong
ngang va chiéu siu. Tuy nhién khi ¢6 mua thi toan by mat rudng déu dugc
cung cip nudc, khi d6 d6 4m dat phu thudc chu yéu vao do siu tang dat. Dién
bién do 4m dat tuy thudc vao lugng mua roi. Qua theo doi d6 am dat sau khi
mua nhan théy, nhiing tran mua véi lwvong mua nhoé hon Smm thi do am dat tai
cdc do sau bién dong nho va khong ddng ké, v6i nhitng trdn mua tir Smm dén
10mm di anh huong dén do am dat, lugng nudc tudi nhung khong qué 16n,
con khi mua vé6i cuong d6 trén 10mm d3 anh hudng 1on dén d6 am dat va thay
doi lich trinh tuéi so véi du kién trudc khi mua. Diéu nay ciing tuong ty voi
két qua nghién ctu cta Tran Hung va cs. (2013), theo céc tic gia khi lugng
mua nho hon 10mm tudi binh thuong, khi lwong mua tr 10-20mm s€ giam
50% luong nude tudi va khi lwong mua 16n hon 20mm s& khong can phai
tuoi.

Trén co sé phan tich dién bién cdc gid tri d6 4m dét theo dbi duoc qua cdc
tran muaxay dung dugc dang téng quét cia ham x4c dinh do am dat sau mua nhu
sau: f(y) = ayb.

Trong d6:

a, b: La cdc hé sé phu thudc vao gid tri d6 4m dét thuc do;
y: La d6 sau tang dat.

Pé tim cdc hé s a, b dua vao s liéu dd 4m thuc do sau trin mua ngay
23/10/2014 véi lugng mua do duoc 1a 41,7mm, véi lugng mua nay da lam do am
trung binh cla tang dat 0-25cm ting tir 24,35% 1én 33,16%. S6 liéu do am duoc
quan tric & hai diém, mot diém dé xédc dinh cdc hé sd cua ham do 4m, con mot
diém ding dé kiém chung.

Sau khi mwa, d6 am dat ¢ cdc vi tri theo phwong ngang gan nhu nhau, con
theo do sdu c6 sy chénh 1éch khong ddng ké. Str dung ham Regression trong
Excel, két qua phan tich hdi qui duoc trinh bay trong phan a, phu luc 5.1, xdc
dinh duogc: In(f( y)) = 3,492060 + 0,003615In(y).
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Tt d6 suy ra:
f(y) = 32,853551y*00%0 (4.16)
Vi hé s6 twong quan R = 0,981254, hé s xdc dinh hdi quy R* = 0,962860.

Bing 4.18. P$ Am dét sau khi mwa (%)

Khoang cach tinh tir diém tw6i (cm)

Do sau
(cm) 0 5 10 15 20
0-5 32,98 32,96 32,97 32,98 32,99
5-10 33,07 33,08 33,06 33,07 33,09
10-15 33,14 33,12 33,13 33,15 33,14
15-20 33,20 33,21 33,22 33,21 33,20
20-25 33,25 33,23 33,24 33,23 33,24

St dung ham f(y) = 32,853551y"""%"* d@é kiém tra cdc mau dbi ching. Két
qua kiém chtmg duogc trinh bay trong phu luc 5.2 va két qua so sdanh do 4m dat
tinh todn va do 4m dat thuc do tai vi trf cdch diém nho giot S5cm dugc thé hién
trén hinh 4.6. Két qua cho thy sai s6 déu nho hon 1%, dudng biéu dién do 4m

dét tai vi tri nay rat gﬁn nhau. Nhu vay ham f(y) x4c dinh do am sau khi mua 1a

rat tdt.
4 333 A
33,25 B
332
S 3315 —O—Giitri
~— tfl’l
< 331 A‘/ todn
& 3305 —8—Gid ri
‘5’ / thuc do
33
32,95 L
32,9 T T T T 1
0 5 10 15 20 25
Do sau (cm)
- J

Hinh 4.6. P am dit thyuc do va tinh toan

sau khi mwa tai vi tri cach diem twéi Scm
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4.4.2.7. M6 hinh todn vé lan truyén am trong dit theo thoi gian

Ngoai cdc két qua mé hinh todn vé lan truyén 4m trong dat do tudi nho giot,
do mua dé du bdo duoc dién bién d6 Am trong téng dét canh tdc theo chiéu siu va
chiéu rong dé khuyén cdo ché do tudi hop 1y véi luu luong tudi va luong nudc
tudi dam bao d6 Am dat dwgc duy tri trong ting dat chira bo ré tich cyuc cua ciy
ca chua di xay dung duoc thi viéc xay dung mé hinh to4n vé lan truyén 4m trong
dat theo thoi gian s& dy bdo duoc thoi diém tudi gidp cung cap nude kip thoi
dam bao cay tréng sinh trudng va phat trién tot.

bé xay dung md hinh todn xdc dinh d0 am dat theo thoi gian, tac gia da tién
hanh theo doi dién bién d6 4m dat trung binh trong ting dat canh tic theo ting
ngay trong vu Dong 2014. Két qua theo ddi d6 4m dit duoc trinh bay trong phu
luc 5.5.

V61 nhitng ngay ¢6 mua 16n (16n hon 10mm), ngay trude khi tudi va sau
khi tuéi tir 1 dén 3 ngay da xay dung duoc dang ham xdc dinh do am dét (¢ cic
phan trén). Do d6 & ¢ phan nay s& xdc dinh ham do 4m dya trén co sé phan tich
dién bién cic gid tri @6 Am dat trung binh theo ddi dugc trong giai doan khong c6
mua lon va khong tudi, voi cac s6 licu d6 xay dung dugc dang ham xdc dinh d6
4m dat theo thoi gian nhu sau:

f(t) = a(t+1)° 4.17)

Trong d6: a, b 1a cic hé sé phu thudc vao gid trj d6 am dat thuc do.

Xdc dinh hé sb a, b tic gid st dung s6 liéu d6 4m dat thuc do trong hai giai
doan sau khi mua 16n (> 10mm) va giai doan khong c6 mua (hodc mua nhé hon
10mm).

a. Ham xdc dinh dg am dat theo thoi gian trong giai doan sau khi mira lém

Theo s6 liéu theo dai trong phu luc 5.5, ngay 29/10/2014 xay ra tran mua
16n v6i lugng mua 48,1mm. Dé xédc dinh hé sb a, b trong truong hop nay, tic gia
st dung s6 liéu theo doi d6 am dat tir ngay 30/10 dén ngay 6/11.

Tir cédc s6 liéu dd m, sir dung ham Regression trong Excel v6i két qua phén
tich hdi qui dugc trinh bay trong phan b, phu luc 5.1, xdc dinh duogc:

f(t) = 34,345084(t+1) >0 (4.18)

V6i hé s6 trong quan R = 0,908637, hé sb xdc dinh hdi quy R* = 0,825562.
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Str dung ham f(t) dé kiém tra cdc mau d6i chimg. Két qua duogc trinh bay
trong phu lyc 5.3 cho thay sai s6 déu nho hon 1%, nhu vay ham f(t) x4c dinh do

am theo thoi gian trong giai doan nay 12 rat tot.

b. Ham xdc dinh d6 dm ddt theo thoi gian trong giai doan khéng cé muwa lom

(hoac mwa nho hon 10mm)

Tir s6 liéu theo ddi trong phu luc 5.5, ngay 16/11/2014 xay ra trin mua voi
luong mua 10,Imm do vay dé x4c dinh hé sb a, b trong truong hop nay, ching
t61 sir dung sb liéu theo doi d6 4m dat tir ngay 17/11 dén ngay 6/12 (trude khi
phai tudi 1an thir nhat).

Tir cédc s6 liéu dd Am, sir dung ham Regression trong Excel v6i két qua phén
tich hoi qui duogc trinh bay trong ph?m ¢, phu luc 5.1, xdc dinh duoc:

f(t) = 34,557664(t+1)*'21% (4.19)

V6i hé s6 trong quan R = 0,925731, hé sb xdc dinh hdi quy R* = 0,856977.

Str dung ham f(t) dé kiém tra cdc mau d6i chimg. Két qua duogc trinh bay
trong phu luc 5.4. Két qua cho thdyphan 16n sai s6 déu nho hon 5%, ¢6 3 mau sai
sO trén 5% nhu vay ham f(t) x4c dinh d6 4m theo thoi gian trong giai doan nay 1a

chép nhan duoc.
4.4.2.8. Két qua dw bdo dién bién dp am dit, thoi diém twéi va xdc dinh lwong
nwoc twoi theo mé hinh todn do twoi nho giot cho ca chua vu Dong 2014

V&i cdc ham xdc dinh d6 Am déat do tudi nhé giot cho ca chua xay dung
duoc tir s6 liéu thuc nghiém quan tric trong cong thirc tudi nhé giot véi gidi han
(70-100) % d6 am tbi da ddng rudng, tng dung dé dy bdo dién bién d6 am dat
hang ngay trong sudt thoi gian sinh trudng cta ciy ca chua. Trén co sé gid tri do
am dy bdo dé xdc dinh thoi diém tudi, s6 1an twdi trong vu va tinh todn muc tudi
mdi 1n.
Du bdo dé am dat:

Trong qud trinh sinh trudng cua cy ca chua, dién bién d6 4m dat phu thudc
vao lugng mua va lugng nudc tudi. bé du bdo dugc do Am trong ca vu, chia
thanh céc thoi doan khic nhau twong Ung véi cdc ham x4c dinh do am da xay
dung duogc, cu thé nhu sau:

V&1 nhitng ngay c¢6 mua 1én (lugng mua > 10mm) st dung ham f(y) = ayb
du bdo d6 4m dat. Vi du, ngay 29/10/2014 xay ra tran mua 16n véi luong mua
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48,1mm, d6 4m dy bdo dugc tir ham f(y) 12 33,61% (la gié tri trung binh ctia cac
gid trj 46 am & do siu quan tric).

Giai doan sau khi mua 16n: dugc tinh tir sau ngly xay ra mua 16n dén trudc
ngay co tran mua lon tiép theo hodc c6 tudi va giai doan khong c6 mua (hoac
mua nhé hon 10mm) str dyng ham f(t) = a(t+1)".

Vi du, ngay 30/10/2014 sau khi xay ra tran mua 16n vao ngay 29/10/2014,
d6 am dy bdo duoc tir ham £(t) voi t = 1 12 34,32%; ngay 31/10/2014 véi t = 2 thi
d6 am du béo 12 34,24%.

Khi ¢6 tudi st dung cdc ham xdc dinh d6 am do tudi dé du bio do am dat:
ham dy bdo sau tudi 1, 2, 3 ngay. Gia tri d6 am ngay 1a gid tri d6 4m trung binh
cua cac vi tri va do sau du bao duoc.

Xdc dinh thoi diém tudi:

Khi gid tri d6 am dit du bdo bang hodc gan bang 70% do am tbi da dong
rudng thi s& phai tudi. Vi vay dé tim khoang thoi gian tinh tir ngay theo ddi dén
ngdy can tudi tic gia sit dung ham xdc dinh d6 am dat theo thoi gian f(t) =
a(t+1)® va giai phuong trinh véi mot vé chinh 12 gid tri 6 4m dat phai tudi.

Vi duy, ngay 18/11/2014, @6 am dat du bdo dugc tir ham f(t) 12 32,56%, ham
f(t) trong giai doan nay 1a f(t)= 32,557664(t+1) 1%

Po am tbi da dong rudng 32,24%, d6 am phai tudi 1a 22,56% (70% d6 4m
t6i da ddng rudng).

Ta c6 phuong trinh mii:

32,557664(t+1) 1219 = 22 56

Giai phuong trinh trén bang cdch logarit 2 vé ctia phuong trinh va tim duoc
t =19 ngay.

Nhu vay, véi gid tri @ am dat du bdo 1a 32,56% vao ngay 18/11/2014 thi
sau 19 ngy tiép theo s& phai tudi. Tuy nhién néu trong khoang thoi gian nay cé
xay ra mua thi quy luat bi thay ddi va phai du bdo lai thoi diém tudi dua vao do
am dyu dodn duoc cta tran mua dé.

Xdc dinh leong nuedc twdi moi lan:

Luong nudc tudi moi lan 1a Tuong nudc can cung cap dé do am dat tr do

am ban dau trudce khi tudi dat dén d6 am tdi da déng rudng.
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Hinh 4.8. Dién bién lwong nuéc twéi thuce va lwong nwée twéi du bao

theo mo hinh toan trong vu Pong nam 2014

Két qua du bdo do am dat, thoi diém tudi va lugng nudc tudi cho ca chua
duoc trinh bay trong phu luc 6. Dién bién d6 4m dit du bdo va thuc do c6 su sai
khéc khong dang ké. S 1an tudi, thoi diém tudi va lugng nude tudi do du bdo va
thuc té c6 su sai khdc. Chénh 1éch vé thoi diém tudi do du bdo va thuc té tir 1
dén 2 ngay din dén s6 1an tudi khic nhau, s6 1an tudi theo du bdo trong ca vy 1a
11 14n, tuy nhién s 1an tuéi thuc 1a 10 1an. Theo du bdo, d6 am dit trung binh
ngay 6/2/2015 & ngudng xap xi 70% d6 am tbi da nén ké hoach sé& phai tudi nudce

lan thr 11. Tuy nhién, thyc té thoi diém nay vao cudi vu dién bién d6 Am dét thay
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d6i khong qué nhiéu, do 4m thyc té do duoc 16n hon ngudng d6 4m phai tudi
(>70% &6 am t6i da) nén khéng thuc hién 1an twéi nay. Luong nude tudi mdi lan
du bdo tir 37,0-37,8mm, chénh 1éch khong qué 16n tir 0,1mm dén 0,8mm song sb
lan tuéi do du béo nhiéu hon mot lan nén téng lvong nudc tudi thuc trong ca vu
thip hon khoang 8,4% so v6i dy bdo (377mm so voi 411,5mm). Khi tinh dén ty
1¢ dién tich cip nudc do tudi nho giot thi lvong nudc tudi mdi lan dao dong trong
khoang 19,35-19,77mm (193,5-197,7 m’/ha).

4.5. UNG DUNG MO HINH TOAN PE DU BAO THOI PIEM TUOI,
TINH TOAN SO LAN TUOI VA LUQNG NUOC TUOI NHO GIQT CHO
CAY CA CHUA VU PONG 2015

Vi két qua ham xdc dinh d6 am dat do tudi nho giot xdy dung dugc trong
thi nghiém vy Pong ndm 2014 tai Hoc vién Nong nghi¢p Viét Nam va kiém
chtrng mé hinh nay 12 t6t va chip nhan dugc, tic gia tiép tuc ing dung mé hinh
todn vao tud1 nho giot cho cay ca chua trong thi nghiém 1ap lai tai Hoc vién Nong
nghi¢p Viét Nam va mo hinh tai mot ho gia dinh xa C6 Bi, huyén Gia Lam, Ha
Noi vao vu Pong 2015. Pac diém dat dai, miia vy va diéu kién khi hau cua xa Co

Bi twong ty nhu Hoc vién Nong nghiép Viét Nam, thi tran Trau Quy.

4.5.1. Kiém chimg mé hinh todn véi dién bién d§ am dit do twéi nhé gigt
cho cay ca chua vu Pong 2015

Dé ing dung mo hinh todn, trude tién kiém ching sy phit hop ctia mé hinh
todn da xay dung duoc trong thi nghiém vu Pong nam 2014 tai Hoc vién Nong
nghiép Viét Nam véi dién bién d6 am dat do duoc trong thi nghiém va mé hinh
trinh dién vu Pong 2015.

Tién hanh theo doi do 4am dét tai thi nghiém va md hinh twdi nho giot cho
ca chua trong cdc thoi diém trude khi tudi, ngay sau khi két thic tudi, sau khi
két thic twdi mot ngdy, hai ngy va ba ngay tai cdc vi tri va d6 siu khéc nhau.
Kiém chimg dién bién d6 am dat do duoc trong vu Pong 2015 véi cdc ham xéc

dinh d6 am.
Ham xdc dinh do am truoc tuoi:
Ham d¢ am trudc tudi c6 dang:

f(X,y) = 22,81571(25-x)"010080(25_yy 001883 (4.20)
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Dénh gid gid tri 40 am dat tinh todn voi gid tri 46 4m dat thuc do tai thi
nghiém va mo hinh trong thoi diém trude twdi. Két qua duoc trinh bay trong phu
luc 7.1 va két qua so sanh do am dat tinh todn va do am dit thuc do tai vi trf cdch

diém nho giot Scm duoc thé hién trén hinh 4.9.

(35 A
22,5 /
S — -
= 215 ==Gi4 tri tinh toan
£ 205 —B—Gid trj thyc do
(=1}
R 195
18,5 T T T T 1
0 5 10 15 20 25
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Hinh 4.9. P$ 4m dit thuc do va tinh toan trwéc khi twoi

tai vi tri cich diém tw6i Scm trong thi nghiém 3

Két qua cho thiy voi thi nghiém tai Hoc vién sai s déu nho hon 5%, duong
biéu dién d6 4m dat tai vi tri ndy rat gan nhau. Voi mo hinh tai C6 Bi cdc sai 6
déu nho hon 4%. Nhu vy ham xdc dinh d6 am trudc khi twédi ung dung vao thi
nghiémva mé hinh 1a kh t6t.
Ham xdc dinh @6 am ngay sau khi két thiic tudi:
Ham xdc dinh d6 Am dét c6 dang:
fo(x, y) = 22,81571.(25-x)*10%%0 (25-y) 00188
+0,213175 (25-x)"235(25-y) 08711 (4.21)
Kiém ching giita gid tri ¢ am thyc do tai thi nghiém va mé hinh véi gid tri
tinh todn, két qua dugc trinh bay trong phu luc 7.2. Két qua cho thiy cic miu déu
c6 sai s6 dudi 5%. Hinh 4.10 biéu dién d6 am dat tinh todn va thuc do tai vi tri
céch diém tudi Scm, hai dudng biéu dién d6 4m dat kha gin nhau, ham x4c dinh
d6 am dat kha tot.
Ham xdc dinh dé am sau khi két thiic twdi mot ngay:
fi(x, y = 22,81571(25-x)"01008¢ (25 001883
+0,323079(25-x)"1318(25-y)890315_ (4.22)
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Str dung céc sb liéu do 4m dat thuc do tai thi nghiém va md hinh dé kiém
chting ham xdc dinh d6 4m. Két qua duoc trinh bay trong phu luc 7.3 cho thiy
v6i thi nghiém tai Hoc vién c¢6 9 mau, v6i mé hinh tai C6 Bi ¢6 8 mau sai sb tir
5% dén 8%, cdc mau con lai déu c6 sai sé dudi 5%. Ham xé4c dinh do 4m trong

treong hop nay c6 thé chap nhan duoc.
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Hinh 4.10. P$ am dit thuc do va tinh toan ngay
sau khi két thiic twéi tai vi tri cach diém twéi Scm trong mé hinh tai Co Bi
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Hinh 4.11. P9 am dat thye do va tinh toan sau khi két thiic twéi mot ngay
tai vi tri cach diém twéi Sem trong mé hinh tai Co Bi

Ham xdc dinh @6 am sau khi két thiic twdi hai ngay
f(x, y) = 22,81571(25-x)*" %% (25-y) *015%
+0,323079(25-x)" 7 1%(25-y)* %"
- 0,485292 (25-x)"*4317(25-y) 0012153 423
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Két qua kiém chung d6 4m dat thuc do tai mo hinh véi gid tri d6 4m dat
tinh todn tir md hinh dugc trinh bay trong phu luc 7.4. Két qua cho thiythi
nghiém tai Hoc vién c6 4 miu sai s6 tir 5% dén 6%, md hinh tai Co Bi c6 5 mau
sai sO tir 5% dén 8%, cdc mau con lai sai s6 déu nho hon 5%. Nhu vay ham xdc
dinh d6 4m 1 chép nhan duoc.

Ham xdc dinh @6 am sau khi két thiic twéi ba ngay
f3( X, y) = 22,81571(25-x)*01%080 (25.y) 00188
+ O,323O79(25-X)0’091318(25-}’)0’890315
_ 0,485292 (25_X)0,042317(25_y)0,612153
- 0,400922(25-x)"0773(25-y)0400% 1 1 (4.24)

Két qua kiém chimg gi4 tri d6 am dat thuc do tai thi nghiém va md hinh véi
gia tri do am tinh todn béng ham xéc dinh d6 am duoc trinh bay trong phu luc
7.5. Két qua cho thdy véi md hinh tai Co Bi cdc mau déu c6 sai s6 nho hon 4%,
v6i thi nghiém tai Hoc vién sai s6 déu nho hon 5% va dudng biéu dién do am dat
tinh todn va d6 am dat thyc do tai vi trf cch diém nho giot Scm khd gan nhau
(hinh 4.12). Ham x4c dinh d6 4m kh4 t6t.
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Hinh 4.12. P$ 4m dét thuc do va dd Am tinh toan sau khi két thic twéi ba

ngay tai vi tri cach diém twéi Sem trong mo hinh tai C6 Bi

Nhan xét: Qua két qua kiém chimg gid tri d6 am dét tinh todn tir ham xdc
dinh d6 Am dét do tudi nho giot cho cdy ca chua xay dung duoc trong thi nghiém

vu Bong 2014 tai Hoc vién Nong nghi€p Viét Nam véi gia tri do am dat thuc do
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trong thi nghiém va mé hinh vu Péng 2015 cho thdy sai sd giita thuc do va tinh
todn trong hau hét cic miu déu nhod hon 5%, c6 26 mau (trong téng s6 250 mau)
c6 sai s6 tir 5% dén 8%. Vi thi nghiém trén dong rudng thi cic sai sd nay déu
chap nhan duoc. Nhu vy, md hinh todn xay dung duoc trong vu Déng 2014 tai
Hoc vién Nong nghi€p Viét Nam hoan toan cé thé ung dung duogc dé xéc dinh
dién bién d6 4m dat, du bdo duoc thoi diém tudi va lugng nudc tudi cho ciy ca
chua trong thi nghiém va mo hinh vy Pong 2015.

4.5.2. Két qua ing dung mo hinh toan dé du bao thoi diém twéi va lweng
nuéc tudi cho ca chua vu Pong 2015

Str dung cdc ham xdc dinh do 4m dat da kiém chimg dé du bdo do am dit,
thoi diém tudi tir d6 tinh todn sb lan tudi va lwong nude tudi cho ca chua vu
Pong nam 2015. Cach du béo cling thyc hién twong ty nhu trong vu Pong 2014.
Két qua dugc trinh bay trong phu lyc 7.6. S 1an tudi du béo trong ca vu 1a 11
lan, lvong nude tudi mdi 1an tir 38-38,5mm, khi tinh dén ty 1¢ dién tich cap nudc
do tudi nho giot lugng nude tudi mdi 1an dao dong trong khoang 19,87-20,14mm
(198,7-201,4 m’/ha). So sanh két qua du bdo vdi sé licu thuc do thi s 1an tudi,
thoi diém tudi va lugng nude tudi ¢é sy chénh léch. SO 1an tudi thuc té trong ca
vu Pong 2015 & ca hai dia diém Hoc vién va C6 Bi déu 12 9 1an it hon so véi du
bdo 2 1an. Theo dy bdo, 1an tudi thir 10 vao ngay 17/1/2016 va lan tuéi thir 11
vao ngdy 22/1/2016 nhung thyc té diéu kién thoi tiét trong khoang thoi gian nay
o khu vuc Ha Noi nhiét do ha thép, mua phun nho (dudi 10mm) lién tyc trong
nhiéu ngay do vy do am dat trung binh ngay thay doi khong qud nhiéu, do 4m
thue té do duoc 16n hon ngudng d6 am phai tudi (> 70% d6 am ti da) nén khong
thue hién hai 1an tuéi nay.

Thoi diém tuéi do du bdo va thyuc té chénh 1éch tir 1 dén 3 ngay. Lan tuéi
thtr nhat dy bdo vao ngay 31/10/2015, tuy nhién ngay hém dé cé mua véi
lugng mua 11,9mm do vdy lich tudi da 1bi lai dén ngay 3/11/2015 méi phai
tudi. Cdc lan tudi sau chénh nhau 1 dén 2 ngay. Nguyén nhin c6 sy chénh
1éch vé thoi diém tudi 1a do anh hudng cua mua dén dién bién d6 am dat thuc
té va du béo.

Luong nudc trong mot lan tudi do du bdo va tudi thyc chénh 1éch khong

qud 16 tir 0,1mm dén 0,7mm nhung do s6 1an twdi dy bdo nhiéu hon hai 1an nén
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téng luong nude tudi do dy bdo cao hon khoang 18,8% (khoang 79mm) so véi
téng lugng nudc tudi thyc.

Nhin xét: TUr két qua tmg dung mé hinh todn vio dy béo thoi diém tudi va
tinh todn s6 1an tudi, lugng nudc twdi nho giot cho ca chua trong hai vu Dong
2014, 2015 cho thay do 4nh hudng cia diéu kién thoi tiet, khi hau dic biét 1a
lwvong mua nén két qua du bdo c6 sy chénh leéch so vé1 thuc té. Song su sai khac
nay 12 khong 16n va phit hop véi diéu kién ngoai canh trén déng ruéng. Nhu vay,
cdc ham xdc dinh d6 4m dat trong cdc md hinh todn da xay duoc 1a phit hop va cé
thé tmg dung dé dy bdo dién bién do am dat, thoi diém tudi tir d6 dé xuat ché do
tudi nho giot cho ca chua vu Pong trong trén dat phi sa trung tinh it chua dong
bang séng Hong viing Gia Lam, Ha Noi.

4.6. ANH HUONG CUA KY THUAT TUOI NHO GIQT PEN NANG
SUAT, HIEU QUA SAN XUAT CA CHUA VU PONG TREN PAT PHU SA
SONG HONG VUNG GIA LAM HA NOI

Pé c6 co so khoa hoc khang dinh wu diém cia tudi nho giot va hiéu qua
kinh té do tuéi nho giot cho ciy ca chua tic gia danh gid anh hudng cua tudi nho
giot dén sinh trudng, ning suit va hiéu qua st dung nudc cua ciy ca chua vu
Déng trong trén dat phi sa trung tinh it chua ving Gia Lam, Ha No6i. Pong thoi
so sdnh véi phuong phdp tudi nudc truyén thdng (twéi ranh) va khong tudi (sir
dung nuéc mua). Tir d6 khuyén cdo phwong phdp tudi phit hop, tiét kiém nudc
va dem lai ning suit cao nhat trong san xuét ca chua vu Dong dong thoi gép
phan hoan thién co s6 1y luan vé twdi nhoé giot cho ciy ca chua.

Sau dy 1a két qua nghién ctru trong hai vu Pong 2014 va 2015.

4.6.1. Anh huéng ciia twéi nhé gigt dén thoi gian sinh truéng ciy ca chua
Thoi gian sinh trudng qua cdc giai doan khdc nhau cua cdy trdng c6 ¥ nghia
rat 1on voi nguoi san xudt ndng nghiép. Nam vimng dugc thoi gian sinh trudng
ctia ciy trong s& cha dong dua ra cdc bién phép gieo tréng, chim séc, bd tri thoi
vu hop 1y tao diéu kién cho ciy phat trién tbt theo huéng c6 loi, han ché nhirng
anh huong x4u do cdc diéu kién bat thuin giy ra. Tir d6 ting ning suit cdy trong
trén mot don vi dién tich. Moi loai cAy trong déu phai trai qua nhirng giai doan
sinh trudng, phat trién dé hoan thanh chu ky séng. Qua mdi giai doan déu chiu
anh huong ciia mot sé yéu td nhu diéu kién ngoai canh (dét dai, khi hau, k¥ that

canh téc,...) va yéu td ndi tai (ban chat di truyén giéng).
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Qud trinh sinh trudng cia ciy ci chua lan luot trai qua cdc thoi ki sinh
truong khac nhau. Téc d6 sinh trudng cua thoi ki trudc anh hudng dén céc thoi ki
sau. Vi vy, viéc xdc dinh thoi gian sinh truong 13 quan trong nham bo sung kip
thoi va hop 1y lugng nudce tudi cho cay.

Bang 4.19. Thoi gian sinh treéng cay ca chua
trong vu Pong 2014 va vu Dong 2015

Thoi gian tinh tir khi trong (ngay)

(tj:::cg Xuit hién hoa Péu qua Thu ;;j dot Thuc?l%? dot

2014 2015 2014 2015 2014 2015 2014 2015
CTl1 35 30 44 42 95 90 153 141
CT2 34 32 45 43 101 95 156 146
CT3 34 31 45 42 101 96 162 152
CT4 35 32 46 42 104 98 167 158
CT5 33 31 44 42 100 94 162 153

Thoi gian tir trong dén xudt hién hoa

Pay 1a mot trong nhitng thoi ky quan trong trong qua trinh sinh trudng va phat
trién cua cdy, né 1a giai doan danh dau sy chuyén tiép tir thoi ky sinh truéng sinh
dudng sang thoi ky sinh trudng sinh thyc. Thoi gian tir trong dén ra hoa phu thudc
vao dac tinh di truyén cia mdi giong, diéu kién moi truong va ché do chdm séc.

Déi v6i cdy trong ngdn ngay néi chung va ca chua néi riéng chi can tich liy
mot luong nhiét nhét dinh thi cay s¢€ ra hoa. Néu nhiét do cang cao thi thoi gian
trong dén ra hoa cang rit ngan va nguoc lai. Do vay néu nhiét 46 qud cao ciy
chua kip phét trién hoan thién va tich liiy di lugng chat nhat dinh ma ra hoa thi
s& xay ra hién tugng rung hoa, hoa nho, qud trinh thy phén thu tinh gip khé khan,
$6 luong hoa it, dé bi sau bénh (Kuo et al., 1998).

Trong hai vu Pong 2014, 2015, thoi gian tir trdng dén ra hoa khoang tir 30
dén 35 ngay, su sai khic giita cdc cong thirc thi nghiém khong déng ké. Nhu vay,
tudi nude khong anh hudng nhiéu toi giai doan sinh trudong dau tién cua ciy ca
chua. Tuy nhién, vu DPong 2015 cdy ca chua ra hoa sém hon so vdi vu Dong
2014 tr 2-5 ngay, d6 la do anh hudng cua nhi¢t dJ, thang 10, 11 nam 2015 cé
nhiét do trung binh cao hon so v6i nam 2014 khoang 2°C da rit ngén thoi gian tir

trong dén xuat hién hoa cuia cay.
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Hinh 4.13. Ca chua bit diu ra hoa

Thoi gian tir trong dén diu qud

Pay 1a khoang thoi gian ¢6 ¥ nghia quyét dinh dén nang suat cudi ciing cua
cdy. Thoi gian tir trong dén dau qua phu thudc vao nhiéu yéu td nhu: Piéu kién
ngoai canh, diéu kién cham séc nhung chu yéu phuy thudc vao dic diém di truyén
cta ting gidng. Theo Kuo ef al. (1998), su thu phan c6 thé kéo dai trudc khi hoa
nd cho dén 3-4 ngay sau khi hoa no. Trong diéu kién thuén loi thi sau thu phéan 2-
3 ngay s& xay ra qud trinh thy tinh va bau nodn s& hinh thanh qua non. Thoi gian
tir trong dén ra hoa va tir trong dén dau qua c6 twong quan chit ché véi nhau, to
hop nao ra hoa sém thi dau qua sém va nguoc lai. Vu Pong nam 2015 ciy ca
chua ra hoa sém hon nén dau qua cling sém hon so v6i vu Pong 2014 tir 2-4
ngay. Thoi gian dau qua trong cdc cong thiic thi nghiém chénh 1éch rat nho chi tir
1-2 ngay, tudi nude va phuong phdp tudi nude thyc su anh huong khong dang ké

dén thoi gian sinh trudng tir trong dén dau qua.
Thoi gian tir trong dén thu qua dot dau
Puoc xic dinh tir khi trong dén khi 30% s6 cdy trong 0 thi nghiém cé qua

chin & chum thir nhat. Sau khi qud trinh thu phan thy tinh hoan thanh, bau noin

phét trién thanh qua. Giai doan nay than 14 tap trung chit dinh dudng vio nudi
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qua va kich thudc, trong luong qua ting dan. Sau khi qua dat duoc kich thude tdi
da trong qua xay ra cdc qud trinh bién doi sinh Iy, sinh héa dan dén nhiing bién
d6i hinh thdi va qua bat dau chin. O ca chua c¢6 qud trinh chin sinh 1y va chin
hinh théi dién ra dong thoi.

Hinh 4.14. Ca chua bit diu diu qua

Theo Kuo ef al. (1998) sau khi dau qua néu gip diéu kién thuin loi qua s&
phit trién nhanh téi khi dat kich thudc tbi da trong khoang ntra thoi gian tir ra
hoa dén chin hoan toan. Thoi gian sau chu yéu tich lily bot va dudng vao qua,
hinh thanh Pectin & thit qua. Thoi gian tir trong dén bt dau chin 1a dic trung cia
gidng va chiu anh hudng cia diéu kién ngoai canh. Nhiét d6 cao thi qud trinh nay
bi rit ngan va dong thoi ciy bi bénh ciing s& chin sém hon cdy binh thudng.

Trong giai doan nay, tudi nudc c6 anh huong rd rét dén sinh trudng cia cy
ca chua, dd 1am ca chua chin mudn hon tir 5 dén 9 ngay so v&i khong tudi nude.
Trong cé hai vu Péng 2014 va 2015, céc cong thirc c6 tudi nude déu 1am ca chua
chin mudn hon tuy nhién cong thirc tudi nhéd giot (70-100)% B4, (CT4) lam ca

chua chin mun nhat.
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Hinh 4.15. Ca chua bit diu chin

Thoi gian tir trong dén thu qud dot cudi (tong thoi gian sinh truwéng)

Thoi gian sinh trudng ciia ca chua & ca hai vu cho thiy, véi tudi nho giot
thoi gian sinh trudng cua ca chua cé kéo dai hon so voi tudi ranh khoang 6-12
ngay. Diéu nay c6 thé duoc giai thich d6 1a do khi tudi nho giot, nude va chat
dinh dudng duoc ngdm tir tir vao ting dat quanh gdc ciy trong, thoi gian cung
cAp chét dinh dudng va nudc cho ciy kéo dai hon, d6 4m dét phan bd dong déu
hon (Pham Ngoc Hai va cs., 2007). Tuy nhién, thoi gian kéo dai nay vao cudi vu,
ca chua thu hoach dugc chat lugng khong cao, s6 luong itva khong lam ting
ning suét ca chua. Do d6 khong can thiét kéo dai thoi gian sinh trudong néu anh
huodng t61 vu sau.

So sdnh thoi gian sinh trudng cla ca chua trong hai nim cho thiy, cic giai
doan sinh trudng cua ca chua trong hai vu BPong c6 su chénh 1&ch rd rét. Mac du
ciing mot loai gidng, duoc trdng vao cing mot thoi diém (ngay 10/10) xong thoi
diém xuét hién hoa trong vu Péng 2015 sém hon 2-5 ngay tir d6 kéo theo céic
giai doan sinh trudng sau ciling sém hon. Do phit trién nhanh va tip trung trong
giai doan dau nén vu Pong 2015 ca chua chin sém hon va thoi gian sinh truéng
ngin hon so v6i vu Pong 2014. Nguyén nhan 1a do vu Pong 2015 néng kéo dai,
thoi tiét rét mudn, nhiét do trung binh cdc thang 10, 11, 12 cao hon so v4i ndm
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2014 va trung binh nhiéu nim nén giai doan ddu cAy phét trién nhanh hon, qua
chin sém hon. Piéu nay hoan toan phu hgp v6i nhan dinh cta Kuo ef al. (1998)
vé dic diém sinh 1y cta ciy ca chua trong céc giai doan sinh truéng dudi tic

dong cua diéu kién thoi tiét.

4.6.2. Anh huéng ciia twéi nhé giot dén chiéu cao ciy ca chua

Chiéu cao cta ciy duoc tinh tir gbc t6i dinh sinh trudng cua ciy, theo ddi tir
khi tréng dén khi cdy nging sinh truong. Chiéu cao cay 1a yéu t6 di truyén dic
trung ctia mdi gidng dong thoi né ciing chiu tic dong manh mé cua cic yéu td
ngoai canh (dnh sang, nhi€t do, nudc, phan bon, bién phdp k¥ thuit cham séc...).
Chiéu cao cdy 1a yéu td quan trong dé xdc dinh loai hinh sinh truéng cta cdy.
Théng qua chiéu cao cdy biét duoc loai hinh sinh truéng cua ciy tir d6 c6 duoc
nhirng bién phdp k¥ thuit chim séc hop 1y (1am gian, tia canh...) dé ciy c6 thé
phat huy tdi da tiém ning sin c6 cua gidng. Mit khdc ngudi san xudt cé thé
thdng qua chiéu cao ciy dé biét cach han ché nhiing dnh huong xau cua thoi tiét,
cic yéu t6 ngoai canh.

Két qua theo dbi chiéu cao ciy dugc trinh bay trong bang 4.20. Tudi nudc
c¢6 anh hudng o rét dén chiéu cao cdy qua cdc giai doan so voi khong tudi. PG 1a
vi nudc ¢ vai trd rat quan trong dbi véi cdy trong, nudc tham gia vao qud trinh
trao d6i chat, hoa tan chat dinh dudng, gitp ré ciy c6 thé hit cdc chat dinh dudng
mot cich d& dang, ddng thoi con gidp van chuyén cdc chit tir ré 1én nudi cdy tao
diéu kién thuan loi cho cdy trong sinh truéng va phat trién. Nude con dam bao
cho cdy tréng c6 hinh ddng va ciu tric nhit dinh (Hoang Minh T4n va cs., 2006).
Chiéu cao cdy ca chua ¢ céc cong thirc c6 tudi ting nhanh tir tudn thir 4 sau trong
dat tor 32-35cm (vu Dong 2014) va tr 33,9-39,4cm (vu Dong 2015) so vo6i thoi
diém tuadn thr 3 sau trong thi chiéu cao cdy ting dugc tir 10,0-12,6 cm/tuan.
Trong khi d6, cong thirc khong tudi toc do ting trudng chidu cao & tudn ndy chi
khoang 8,6 cm/tuan (vu Dong 2014) va 8,0 cm/tuan (vu Pong 2015). Chiéu cao
ciy ting manh nhét ¢ tuan 6, 7 sau trong. O giai doan 10 tuan sau tréng, chiéu
cao cily o cdc cong thic ¢6 tudi déu cao hon so véi khong tudi tir 6,4cm (89,2cm
so voi 95,6cm, vu Dong 2014) dén 26,3cm (89,2cm so véi 111,4cm, vu Dong
2014). Két qua nay ciing twong tu nhu cdc nghién ctru cua Imtiyaz ef al. (2000);
Singh et al. (2009).

Tuéi nho giot ¢6 anh hudng khic nhau dén chiéu cao ciy & cic giai doan

theo doi so voi tudi ranh, sy khdc nhau nay thé hi¢n rd ¢ giai doan 10 tuan sau

103



trong. Vu Dong 2014, cic cong thirc twdi nhé giot (CT3, CT4, CT5) dat chiéu
cao tir 99,8-111,4cm trong khi tudi ranh chi dat 95,6cm,do chénh I¢ch chiéu cao
cady ¢ cdc cong thuc tudi nho giot so véi tudi ranh tur 4,2-15,8cm. Vu Pong 2015
cling c¢6 xu huéng nhu viy, véi sy chénh 1éch tir 3,6-16,5cm. Két qua nay ciing

tuong ty nhu nghién ctru ctia Reddy et al. (2015).

Bang 4.20. Chiéu cao ciy ca chua trong vu Pong 2014 va vu Pong 2015

Pon vi tinh: cm

Céng Tuén sau trong

thire 3 4 5 6 7 8 9 10
Vu Dong 2014

CT1 20,4 29,0 36,9 55,2 70,0 78,5 84,8 89,2

CT2 21,0 336 422 618 794 855 922 956
CT3 21,5 320 428 623 81,0 82 932 998
CT4 239 350 468 664 851 944  102,1 1114
CTS 223 335 432 639 815 889 951 1013
LSDoos 226 3,77 578 69 937 959 1026 13,16
CV(%) 549 6,13 724 597 627 588 58 7,03
Vu Déng 2015
CTI 220 300 396 579 746 815 859 89,8
CT2 239 339 458 649 834 912 956 996
CT3 253 351 46,1 66,1 844 936 983 1031
CT4 273 394 51,5 720 925 100,6 109,6  116,1
CTS 26,0 36,7 490 673 874 964 1035 1084
LSDoos 3,38 498 727 852 10,88 11,86 1446 16,18
CV(%) 722 755 832 687 684 680 779 83l

Tuy nhién trong cung phuong phdp tudi nhd giot, cidc cong thuc tudi nho
giot véi gidi han khic nhau ciing anh huéng khéc nhau dén chiéu cao cay. O tat
ci céc tuan theo doi chiéu cao cdy ¢ cdng thic twdi nho giot véi gidi han
(70-100)%Bq4, (CT4) déu cao hon so véi cdc cong thirc nho giot voi gidi han
(60-100)%Byg: (CT3) va (80-100)%py. (CT5). Chiéu cao ciy 16n nhat & cong thiic
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CT41a 111,4cm (2014) va 116,1cm (nam 2015) trong giai doan 10 tuan sau tréng
cao hon 15,8cm (2014) va 16,5cm (nam 2015) so voi tudi ranh.

Trong hai vy Pong thi nghiém, chiéu cao ciy trong ciing giai doan theo déi
& cic cong thic 1a khac nhau, vu Pong 2015 c¢6 chiéu cao ciy 1én, toc do ting
trudng trong cic giai doan dau (3, 4, 5 tuan sau trong) nhanh hon so véi vu Pong
2014. Diéu nay 1a do anh hudéng cua yéu td khi twong 12 mua nhiéu, thoi tiét 4m
vao dau vu Dong 2015 (thdng 11/2015) nén thuan lgi cho cay phat trién.
4.6.3. Anh huéng ciia twéi nhé giot dén mét so chi tiéu sinh 1y ciia ca chua
4.6.3.1. Anh hwéng ciia twdi nhé giot dén chi soé dién tich ld cdy ca chua

Dién tich 14 anh huéng dén kha ning quang hop cua ciy, qua d6 anh
hudng dén chat kho tich lily va ning suét sau nay. Tuy nhién dién tich 14 ciing
chiu anh huong cua nhiéu yéu td: D6 4m, nhiét do, anh sang, mat do tréng,
giéng, phan bén. Trong cic yéu td trén thi do 4m 12 mot yéu td khd quan trong
lam anh huéng dén dién tich 14. Két qua theo doi chi s6 dién tich 14 ciia ca chua
thé hién & bang 4.21.

Bang 4.21. Chi s6 dién tich 14 cAy ca chua
trong vu Pong 2014 va vu Dong 2015

Pon vi tinh: m” 14/m?> dét

Théi ki Trwéce ra hoa Ra hoa ro Tl;u’(rc th:l
’ qua dgt dau
Cong thirc 2014 2015 2014 2015 2014 2015
CT1 0,18 0,20 0,46 0,50 0,68 0,67
CT2 0,21 0,25 0,67 0,70 0,97 0,95
CT3 0,23 0,26 0,70 0,73 1,04 1,01
CT4 0,25 0,29 0,81 0,85 1,15 1,12
CT5 0,22 0,25 0,75 0,78 1,07 1,03

Chi s dién tich 14 cua cy ca chua ting dan qua céc thoi ki sinh trudng va
dat cao nhat ¢ thoi diém trude thu qua dot dau. Chi so dién tich 14 cua cdc cong
thirc c6 su sai khac nhau. Cic cong thic c6 tudi nudce, cay ca chua sinh trudng
manh hon, b0 14 phat trién nhanh nén chi s6 dién tich 14 cao hon so vdi cong thirc
khong tudi. Tuy nhién trong thoi ki trude ra hoa sy sai khac nay la khong dang
ké dao dong trong khoang tir 0,03 dén 0,07. Dén céc thoi ki sau chi sb dién tich 14
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cO sy phan hoéa ro rét gitta khong tudi va cé tudi. O thoi ki ra hoa rQ, su chénh
1éch tir 0,21 dén 0,35, con thoi ki trude thu qua dot dau tir 0,28 dén 0,45.

Chi sb dién tich 14 & cdc cong thirc c6 tudi cling c6 su sai khdc nhau véi xu
hudng 1a cong thirc tudi nhod giot cao hon so voi cong thirc tudi ranh, dat cao
nhit 12 & cong thirc CT4, & thoi ki trudc thu qua dot dau 1a 1,15 (vu Pong 2014)
va 1,12 (vu Pong 2015), tuy nhién sy sai khic nay & tat ca céc thoi ki theo doi
déu khong dang ké.

So sdnh hai vu Péng 2014, 2015 cho thdy chi sd dién tich 14 cia ciy ca
chua c6 su thay d6i khong gidng nhau. O giai doan trudc ra hoa, ra hoa ro thi chi
s6 nay ¢ tat ca cdc cong thirc thi nghiém trong vu Pong 2015 déu cao hon so véi
vu Pong 2014, xong dén giai doan trudc thu qua dot dau lai thip hon. Diéu nay
c6 thé 1y giai 1a do anh huéng cua lwong mua, nhiét do trong dau vu Péng cua
hai ndm c¢6 su khéc nhau. Giai doan dau cua vu bong 2015 cay ca chua phat trién

manh hon.

4.6.3.2. Anh hwong ciia twdi nhé giot dén chi sé SPAD cdy ca chua

Diép luc 1a sic td quang hop c6 & tit ca cdc phan xanh cua ciy. Diép luc
tham gia vio qud trinh quang hop, nhd d6 ma ciy trong c6 kha ning tong hop vt
chét hitu co nho niang luong 4nh sang mat troi. Ham luong diép luc trong cay
nhiéu hay it phu thudc vao gidng, diéu kién ngoai canh va k¥ thuat cham séc nhat
1a cung cip du nudc cho cdy. Néu ham luong diép luc trong 14 cao chimg to ciy
c¢6 kha niang quang hop tét ddng nghia véi sinh trudng, phat trién tdt, c6 kha ning

chong chiu duoc cac diéu kién bat thuén ciia mdi truong va cho nang suat cao.

Bing 4.22. Chi sé6 SPAD ciia ca chua trong vu Pong 2014 va vu Pong 2015

Théi ki Trwée ra hoa Ra hoa ro qz;w;;tggu
Cong thirc 2014 2015 2014 2015 2014 2015
CTl1 35,6 36,8 42,1 43,7 29,0 28,6
CT2 45,4 46,4 51,4 52,0 36,5 36,7
CT3 47,2 47,7 52,1 52,9 37,4 37,2
CT4 48,2 48,5 52,7 53,1 38,0 37,6
CT5 47,5 47,9 52,0 52,3 37,6 374
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Chi s6 SPAD 1a mét chi tiéu ddnh gid ham luong diép luc trong 14 cay. Két
qua nghién ctru dnh hudng cua phuong phdp tudi dén chi s6 SPAD dugce trinh
bay & bang 4.22 trong 3 thoi ki trude ra hoa, ra hoa 19, trudc thu qua dot dau.

Nhin chung trong 3 thoi ki theo doi chi s6 SPAD cua ca chua trong ca 2
vu déu dat cao nhat & giai doan trudc ra hoa rd. Giai doan nay tde do phat trién
ctia cAy manh nht, cdy ca chua can nhiéu dinh dudng, diép luc trong 14 cdy da
lam tang kha ning quang hop, tong hop cic chat dé chuyén sang giai doan méi
12 hinh thanh qua. Giai doan trudc thu qua dot ddu c6 chi s SPAD thap nhit,
d6 1a do trong giai doan tir ddu qua dén bt dau chin, cdc chat dinh dudng trong
ciy tap trung chil yéu dé phat trién qua, b 14 cAy mic di van ting vé sd luong
nhung phan 16n 14 & phia dudi gbc va gan giita chuyén sang mau vang, tham chi
1a héo ua.

Trong hai vu Péng chi s6 SPAD khong c6 sy sai khic & cdc giai doan theo
doi, tuy nhién giita cdc cong thirc trong ciing mot vu lai ¢ su sai khdc dang ké.
Két qua & bang 4.22 cho thiy tudi nude 1am ting chi sé diép luc trong 14. O cong
thirc khong tudi chi s SPAD chi khoang 74-84% so vdi céc cong thirc duoc tudi
nuée. Két qua do duogc ciing tring hop véi cdc quan sdt trén dong rudng, trong
sudt qué trinh theo d&i thi nghiém nhan thidy mau sic cia ciy ca chua & cong
thirc khong tudi déu khic so véi cong thire ¢6 tudi. Trong nhitng giai doan dau tir
khi bén ré hoi xanh dén khi ddu qua, mau xanh cta thin 14 déu nhat hon so véi c6
tudi, con tir khi thu qua dot dau cho dén cudi vu gan nhu toan bd cdy chuyén
sang mau vang nhat, ty 1& 14 ¢6 mau xanh chiém rat it tp trung & phia ngon, 14
mém, mong va héo hon so vdi ¢6 tudi.

So sdnh & cédc cong thire ¢6 tudi thi chi s6 SPAD & cong thirc tudi nho giot
¢6 cao hon so véi tudi ranh,tuy nhién su sai khac nay khong nhiéu, cong thiic
tudi nho giot 70-100% By, (CT4) dat cao nhét & thoi Ki ra hoa r0 1a 52,7 (vu Dong
2014) va 53,1 (vu Bong 2015).

4.6.3.3. Anh hwéng ciia twéi nhé giot dén ham lwong chit khé cdy ca chua

Qud trinh tich liy chit kho ctia ciy c6 tir khi bit du sinh truéng. Ciy tong
hop nén chat kho tir hit chat dinh dudng trong dat va quang hop. Lugng chat kho
cdy tich iy dugc 12 san phdm cua qud trinh quang hop va trao ddi chat. Tich liy
chat kho 1a biéu hién cuia kha nang sinh truéng, phdt trién tao ra ning suat sinh
vat hoc, 1am co s¢ tao nang suét thu hoach sau nay. Két qua theo d6i ham lugng
chét kho ctia cy ca chua trong 3 thoi ki dugc thé hién & bang 4.23.
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Ham luong chat kho tich lily ciia cAy ca chua ting dan trong 3 thoi ki theo
doi, thoi ki trudce thu qua dot dau dat duoc khoi lugng chat kho cao nht.

S6 liéu theo doi trong ca 2 vu Pong cho thdy, twdi nude anh hudng toi kha
nang tich iy chat kho cua ciy ca chua. O ca 3 thoi ki, tudi nude 1am ting khoi
lugng chat khé tir 1-3,5% so v&i khong tudi. Cong thire tudi nhé giot ¢6 khdi
lwong chit khd cao hon so voi cong thirc twdi ranh trong ca 3 thoi ki, sy chénh
1éch nay ngdy cang ting, trong thoi ki trude thu qua dot dau céc cong thie tudi
nho giot cao hon tir 1-3%. Piéu nay 1a do wu diém cua tudi nho giot, cdc chat
dinh dudng duoc cung cap tir tlr, thoi gian cung cdp kéo dai nén ciy trong cé
diéu kién phét trién & céc giai doan sau cao hon so véi tudi ranh. Cong thirc tudi
nho giot 70-100% B4, (CT4) dat cao nhét & thoi ki trude thu qua dot dau 12 16,8%
(vu bong 2014) va 16,3% (vu Dong 2015).

Bing 4.23. Ham lwong chit khé trong cdy ca chua
trong vu Pong 2014 vavu Dong 2015
Don vi tinh: %

Thoi ki Trwéce ra hoa Ra hoa ro leu'(rc th:l
) qua dogt dau
Cong thirc 2014 2015 2014 2015 2014 2015
CT1 11,2 11,4 12,3 12,1 12,5 12,8
CT2 12,8 13,0 13,1 12,8 13,9 13,5
CT3 13,2 13,4 13,8 13,4 14,8 14,6
CT4 14,1 14,6 15,3 14,8 16,8 16,3
CT5 13,5 13,6 14,0 13,7 14,6 14,2

4.6.4. Anh hwéng cia twéi nhoé giot dén mirc @9 nhiém mot sé6 bénh hai cay
ca chua

S4u bénh hai ciing 12 mot yéu t6 quan trong anh hudng toi ning suét ciy
trdng néi chung va ca chua néi riéng. Mtc d6 nhiém bénh phu thudc vao kha
ning chdng chiu cua gidng, ngudn bénh, bién phap chim séc, didu kién thoi tiét.
Mot s6 bénh thudng gip trén cy ca chua nhu: Bénh suong mai, bénh xoin vang
14, héo xanh vi khuén,... Bénh xoan vang 14, héo xanh vi khuan do virus, vi khuan

gy ra. Bénh suong mai 12 bénh gy hai phd bién trén cdy ca chua, bénh hai c6
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thé 1am giam ning suat dén 40-70%, bénh ning c6 thé lam that thu ning suét
hoan toan. Bénh swong mai thich hop véi diéu kién thoi tiét Am do cao, trdi Am u,
c¢6 nhiéu suwong miy, nhiét do khong khi khoang tir 18-22°C, trong dé6 c6 khoang
thoi gian nhiét do xubng thip 12-15°C. O Viét Nam, bénh nay phat sinh quanh
nim tuy nhién vu Dong c6 diéu kién thoi tiét thich hop cho phét sinh bénh va giy
hai hon.

Két qua theo doi tinh hinh bénh hai ca chua dwogc trinh bay trong bang 4.24.

Bang 4.24. Mirc @9 nhiém mét s6 bénh hai ca chua
trong vu Pong 2014 va vu Dong 2015

Bénh swong mai Bénh xodn vang la Bénh héo xanh vi
Cong thire (dieém) (%) khuan (%)

2014 2015 2014 2015 2014 2015
CT1 3 5 3,6 6,0 2.4 4,8
CT2 1 3 2.4 3,6 3,6 6,0
CT3 1 3 1,2 3,6 0,0 1,2
CT4 1 3 0,0 1,2 0,0 1,2
CT5 1 3 1,2 2,4 1,2 1,2

Bang trén cho thiy, 3 loai hai chinh trén cy ca chua xuét hién & hau hét cic
cong thure thi nghiém trong hai vy, mirc do nhiém bénh & vu DPong 2015 cao hon
so v6i nam 2014 nguyén nhén 1a do diéu kién thoi tiét nam 2015 bat thuan, dau
vu mua nhiéu, dd 4m cao con cudi vu rét ddm da tao diéu kién thuan loi cho cdc
bénh nay phdt trién. Trong cdc cong thic thi nghiém, nhin chung cong thirc
khong tudi ¢6 ti 1€ bénh cao hon so véi c6 tudi, tuy nhién riéng bénh héo xanh vi
khuan thi ty 16 mac bénh cao nhét 12 cong thiic tudi ranh, cao hon so véi cong
thirc khong tudi va tudi nho giot trong hai vy Pong 1an luot 1a 1,2-2,4% va 1,2-
4,8%. Tudi nho giot giam ty 1& nhiém bénh héo xanh vi khuan tir 2,4-4,8% so véi
tu6i ranh. Bénh héo xanh vi khuan do vi khuan giy ra, vi khuan nay ton tai trong
dat do ton du cua thuc vat vu trude dé lai, c6 kha nang lay lan bénh rat nhanh
nhit 12 trong diéu kién c¢6 nuéc. Khi dua nuéc vao cic ranh tudi da tao mdi
truong cho vi khudn 14y lan va phat trién. Con véi tudi nho giot, nude chi cung
cap vao gdc cdy trong, khong tao 16p nudc trén bé mat, khong c¢6 sy di chuyén

nudc to noi nay sang noi khic nén da han ché duogc su lay lan cia vi khuan gay
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bénh. Ngoai ra, cd dai xung quanh cy ca chua ciing 12 noi chira mét sé cdc bénh
hai dong thoi 12 ngudn lan truyén bénh tir cdy nay sang cdy khdc, song tudi nhd
giot ¢6 wu diém 12 han ché c6 dai nén ngudn gy bénh nay ciing giam han so véi
tudi ranh. DAy chinh 13 wu diém noi bat cia twdi nhoé giot trong han ché bénh hai

ca chua so voi tudi ranh.

4.6.5. Anh huéng ciia twéi nhé giot dén ty 18 ddu qua ciy ca chua

Két qua ty 1é ddu qua cta cdy ca chua duogc thé hién trong bang 4.25.

Bang 4.25. Ty 1€ dau qua ca chua trong vu Pong 2014 va vu Pong 2015

2014 2015 2014 2015 2014 2015 2014 2015
CT1 7,9 6,6 40,6 38,4 23,1 18,9 56,9 49,6
CT2 8,8 7,8 45,2 45,2 27,3 25,1 60,5 55,7
CT3 9,7 8,4 474 47,8 29,1 27,5 61,4 57,5

CT4 11,7 10,4 52,3 53,0 37,3 33,8 71,3 63,8
CT5 10,6 9,0 479 48,6 30,7 28,2 64,6 58,0
LSDgos 1,57 1,54 7,05 8,67 541 4,26 8,86 7,67
CV(%) 855 9,68 8,02 9,88 9,76 8,49 7,48 7,16

Tuéi nuée va phuong phdp tudi khoéng anh hudng nhiéu dén sb chim hoa
nhung anh hudng r6 rét dén s6 hoa, s6 qua trén ciy do d6 1am tang ty 1& ddu qua.
Ty I¢ dau qua tang tr 3,6-14,4% so v&i khong tudi. Céc cong thire tudi nhd giot
c6 anh huong tich cyc, tang ty 1€ dau qua ca chua cao hon so v6i cong thic tudi
ranh. Vu Bong 2014, ty 1¢ dau qua & cac cong thic tudi nho giot dat 61,4-71,3%,
tang tor 0,9-10,8% va vu Bong 2015 dat 57,5-63,8%, tang tu 1,8-8,1%. Trong do,
cong thuc tudi nhd giot ¢ gidgi han do am (70-100)% Bgrco ty 1€ dau qua cao nhét
71,3% (nim 2014) va 63,8% (nam 2015). Két qua nay phi hop véi nghién ciru
cua Liu et al. (2009), theo céac tac gia gidi han do am dat do tudi nho giot khac
nhau s& anh huéng dén ty 1é dau qua ca chua.

Vu Bong nam 2014 c6 diéu kién thoi tiét thuan lgi thich hop cho cic giai

doan ra hoa, dau qua cua cay ca chua trong khi d6 vy Poéng 2015 vao giai doan
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dau qua ro gdp tran rét dam, rét hai (dau thang 01/2016) kém theo mua nhiéu da
anh hudng toi kha ning dau qua, mic di sé lwong hoa nhiéu x4p xi véi sb hoa

ctia vu Pong 2014 nhung ty 1& dau qua lai thap hon tir 3,9-7,5%.

4.6.6. Anh huéng cia twéi nho giot dén cac yéu to6 cAu thanh ning suit va
niing suit ca chua

Ning suat cua giéng 12 mot chi tidu tong hop, phu thudc vao céc yéu td cau
thanh ning suat nhu khdi luvong trung binh qua, sd qua trén ciy. SO liéu vé cic
yéu t6 cau thanh ning sut va ning suét ca chua vu Pong 2014 va vu Péng 2015
duogc trinh bay trong bang 4.26.

Tuéi nudc c6 anh hudng tich cuc dén khéi luong trung binh mot qua. O
cong thirc khong tudi khdi lugng trung binh mét qua thap hon so véi cic cong
thirc ¢6 tudi nude kha 16n tir 6,3-15,7 g/qua. Tuy nhién, khéi luong trung binh
mot qua ctia cdc phuong phdp tudi khdc nhau c6 su chénh 1éch khong dong déu.

Tuéi nho giot v6i gidi han (70-100)% By, c6 khdi lugng trung binh mot qua
16n nhat dat 75,1 g/qua, trong khi d6 cdc cong thic c¢6 tudi con lai CT2, CT3,
CTS5 lai cho két qua xap xi nhau.

Bang 4.26. Cac yéu té ciu thanh ning suit va ning suit ca chua
hai vu Pong 2014 va vu Dong 2015

KLTB qua NSLT
NSCT (g/ca .
(g/qua) SCT (g/cay) (tin/ha)

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015

Cong SO qui/ciy NSTT (tan/ha)

thirc

CT1 23,1 189 594 579 1377,9° 1098,1° 44,1 351 36,1° 31,6
CT2 273 251 657 641 17757 15992° 56,8 512 499" 434°
CT3 29,1 27,5 669 66,0 1949,0° 18183" 624 582 51,6 47,6
CT4 373 338 751 734 27882" 2470.8* 892 79,1 60,3 53,1°
CT5 30,7 282 673 673 2066,1° 18989* 66,1 60,8 53,0 484
LSDyos 541 426 9,11 921 433,08 38381 13,86 1228 992 925
CV (%) 976 849 724 744 11,55 11,47 11,55 11,47 10,50 10,96

Ghi chii: KLTB: Khdi luong trung binh; NSCT: Ning suat c4 thé; NSLT: Ning suit 1y thuyét;
NSTT: Ning suat thyc thu;
Céc chir c4i gidng nhau trong ciing mot cot biéu thi sy sai khic khong c6 ¥ nghia,
céc chit khic nhau trong cling mot cot biéu thi sy sai khac ¢6 ¥ nghia.
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Ning suét ca chua & cdc cong thirc tudi nhod giot cao hon so véi cong thirc
tudi ranh va cao hon han so véi khong tudi. Su sai khdc vé ning suat giita cic
cong thue thi nghiém c6 tudi va khong tudi 1a cé y nghia ¢ do tin cdy 95%.

Cong thire tudi rinh c6 ning suat thap nhat trong cdc cong thic c6 tudi.
Ning sudt cd thé dat 1.775,7 g/ciy, thip hon tir 8,9-36,3% (vu Déng 2014) va dat
1.599,2 g/ciy, thap hon tir 12-35,3% (vu Pong 2015) so véi céc cong thire tudi
nho giot. Mot s6 két qua nghién ciru trude day ciing cho két qua twong tu, ning
suét ca chua do tudi ranh th?ip hon tir 40% (Bafna et al., 1993; Raina et al., 1999)
dén 52% (Reddy et al., 2015) so véi tudi nho giot. So sanh ning suit ca chua
thyc thu trong hai cong thirc CT4 va CT2 trong hai vu Pong 2014 va 2015 cho
thdy, cong thirc CT4 dat 60,3 tin/ha ting 10,4 tan/ha (vu Pong 2014) va 53,1
tin/ha tang 9,7 tan/ha (vu Pong 2015) so véi tudi rinh CT2 mic di ciing gidi
han tudi (70-100)% B

Trong cac cong thirc tudi nho giot, cong thirc CT4 tudi nhod giot voi gidi
han (70-100)% Bg. dat nang suét cao nhét. Nang suit cé4 thé dat 2.788,2 g/cay
(ndm 2014) va 2.470,8 g/cay (nam 2015), tiép theo 1a cong thirc (80-100)% Pq.
(CT5) voi nang suit 2.066,1 g/cay (nam 2014) va 1.898,9 g/cdy (nam 2015) va
cdng thirc tudi nho giot (60-100)% By, (CT3) c6 ning suat ca thé dat thip nhat so
v6i hai cong thire nhé giot trén (1.949,0 g/cay, ndm 2014 va 1.818,3 g/cay, nam
2015). Véi gidi han tudi (70-100)% Bg sau khi két thic tudi, do am trung binh
clia tang dat chira bo ré cdy ca chua dat tir 70-79% d6 am tdi da déng rudng va
duy tri dén dot tudi tiép theo. Do vay cong thirc CT4 dem lai ning suit cao nhat.
Két qua nay ciing tuong ddng vai két qua nghién ctru cua Liu er al. (2009), theo
cic tdc gia voi phuong phép tudi nho giot néu duy tri do 4m dat tir 80% trg 1én
hoic tir 65% trd xudng & giai doan quéa 16n s& 1am giam ning sudt ca chua. Ning
sut s& cao hon néu duy tri do am dat tir 70-75% do am t6i da dong rudng trong
giai doan ra hoa va dau qua.

Theo s6 lidu diéu tra vé ning sut ci chua tai mot s tinh dong bang song
Hong (phu luc 9), véi quy trinh tham canh cta dia phuong, st dung phuong phdp
tudi ranh, ning suat trung binh dat duoc tir 36,7-43,5 tan/ha. So sdnh véi thi
nghiém cho thdy, ning suat ca chua do tudi ranh trong thi nghiém twong duong
ning suit do ngudi dan san xut. Tuy nhién, ning suit ca chua do tudi nho giot
trong thi nghiém cao hon han, ning suét trong céng thic CT4 cao hon tir 16,8-
23,6 tin/ha (ndm 2014) va 9,6-16,4 tin/ha (nim 2015) so véi ning sudt do tudi

ranh tai cdc dia phuong.
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4.6.7. Anh huéng cia twéi nhé giot dén mot s chi tiéu chat hrong qua ca chua

Dé xé4c dinh chat lugng ctia qua ca chua chin, tién hanh phan tich, do mot s6
chi tiéu: vitamin C, ham lugng NOj;, d0 Brix. Vitamin C duogc goi la axit
ascorbic, chi véi mot sé lugng nhé nhung rat can thiét cho su sinh truéng phat
trién binh thuong ciia co thé séng. Vitamin C trong qua ca chua c6 tic dung chita
bénh va lam dep da, gép phan lam ting sttc dé khang cho co thé. Ham luong
NOj5 tich luy trong qua ciing 12 mot trong nhitng chi tiéu ddnh gia chat luong rau
qua sach (P4 Thi Truong, 2010). B Brix la ham lugng céc chét hitu co hoa tan
trong dich qua. Qua c6 do Brix cao s¢ lam ting do ngot va ham lugng chat kho.
Do Brix 1a dic trung di truyén cua gidng nhung bi anh hudng nhiéu béi diéu kién
moi trudng va ché do canh tic (phan bén, nude tudi...). Két qua phan tich céc chi
tiéu trén dugc trinh bay trong bang 4.27.

Cic chi tiéu ddnh gid chat luong qua ca chua & tit ca cdc cong thirc trong
hai ndm c6 su chénh 1éch nhe. Chi tiéu vé ham lugng nitrat gén nhu nhau va
cdc gid tri nay déu thap hon nhiéu so vdi tiéu chudn cta T6 chic Y té thé gidi
WHO (150 mg/kg san pham). Ham lugng vitamin C va do Brix trong qua ca
chua thu hoach ¢ cdc cong thirc c6 tudi cao hon so voi khong tudi nhung
khong nhiéu. Sy sai khac nay phit hop véi thuc té trén dong rudng, céc cong
thirc khong tudi cdy ci chua sinh truong kém hon, kha ning cung cip céc
dudng chit nudi ciy va tao qua thap dan téi chat luong qua s& kém hon so véi

céc cong thirc c6 tudi nudc.

Bang 4.27. Mt s6 chi tiéu chit lwong qua ca chua
trong vu Pong 2014 va vu Dong 2015

Chi ticu Ham l(l:no’;l/gi (;/:)tga)mm C D§ Brix (%) Ham( ::;;;Nos
Cong thirc 2014 2015 2014 2015 2014 2015
CT1 7,1 6,4 3,5 3,2 10,9 10,6
CT2 8,0 7,2 4,1 3.8 10,2 10,3
CT3 8,9 8,4 4.4 4,0 9,9 10,0
CT4 9,7 9,0 5,1 4,6 9,5 9,4
CT5 9,1 8,3 4,3 4,0 10,1 9,8
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4.6.8. Anh hwéng ciia twéi nhé giot dén hiéu qua sir dung nwéc ciia ca chua

Dbi véi tudi nho giot, nude duge dua truc tiép dén ting dét chira bo ré cay
tréng vi vay khi tinh todn lugng nudc tudi cho mét don vi dién tich can tinh dén
ty 1& dién tich cap nudc ctia voi nho giot.

Trong nghién ctru ndy, thi nghiém duoc bd tri méi cdy mot voi nho giot
(n=1), khoang céch gifta cic cay (b;) la 40cm va khoang céch gitra cidc hang cay
(b,) 1a 60cm (hinh 4.16). Tir két qua thi nghiém x4c dinh mién thidm theo chiéu
rong va chiéu siu do tudi nho giot véi dp luc nude 0,16atm, luu lugng nho giot
0,43 lit/gid, ban kinh mién tham theo chiéu rong 1a 20cm. Do vay xdc dinh duoc

ty 1& dién tich cap nudc cia ciy ca chua do tudi nhé giot 12 ay, = 52,3%.

Hinh 4.16. Twoéi nhé giot cho ca chua

Véi tudi ranh, muc tudi duoc tinh cho mdi 6 thi nghiém, do vay khi tinh
lugng nudc tudi cho mdt don vi dién tich s€ phai ké dén s6 Iuong 6 thi nghiém.
Tong sb 6 thi nghiém trén mot don vi dién tich phu thudc vao kich thudc mot 6
thi nghiém. Vé6i céch bd tri thi nghiém trong nghién ctru, dién tich mot 6 thi
nghiém ké ca ranh tuéi 1a 7,8m* (1,3x6m), téng sb 6 thi nghiém c6 cung kich
thudc trén 1ha s& 12 .1282 6. Lugng nudc tudi cho lha s& dugc tinh bang luong

nudc tudi/d thi nghiém nhan véi tong s6 6 thi nghiém/ha.
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Hinh 4.17. Twéi ranh cho ca chua

Két qua bang 4.28 la tong luong nudc tudi cho cdy ca chua do céc cong
thirc tudi khac nhau va hiéu qua st dung nudc cua ca chua trude va sau khi tinh

dén ty 1¢ dién tich cip nudc va s 6 thi nghiém/ha.

Bang 4.28. Tong lwong nuéc twéi va hiéu qua sir dung nwée
cuia ca chua trong vu Pong nam 2014 va vu Pong 2015

Tong lwong Hiéu qua st Tong lwong Hiéu qua sir
nuéc twdi dung nuwéc nudéc twdi dung nuéc

. NSTT (m*/ha) (kg/m’) (m’/ha) (kg/m’)
flf::cg (tan/ha) Truéc khi tinh ty1¢ dign  Sau khi tinh t§ I¢ dién tich
tich cap nwéc va so 6 thi cap nwdéc va so 6 thi
nghiém/ha nghiém/ha

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015

CTl1 36,1 31,6

CT2 49,8 434 4900 3944 10,2 11,0 3.769 3.036 13,2 143
CT3 51,6 47,6 3521 3.162 14,7 15,1 1.841 1.654 28,0 2838
CT4 60,3 53,1 3770 3.330 16,0 159 1972 1.738 30,6 30,5
CT5 53,0 484 4016 3.682 13,2 13,1 2.100 1.926 252 25,1

Két qua thi nghiém di chimg t6 dugc vu diém vuot troi cia tudi nho giot,
luong nudc tudi nho giot chi dam bao duy tri d6 4m trong ting dit chira ving ré

tich cuc cua cy ca chua, vé6i ty 18 dién tich cap nude 52,3% thi luong nude tudi
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nho giot d giam han so voi tudi rinh, tiét kiém khoang tir 44,3-51,1% (vu Dong
2014) va tir 36,6-45,5% (vu Dong 2015).

Hiéu qua sir dung nudc & cdc cdng thirc tudi nhod giot déu cao hon so véi
cong thirc twéi rinh, lvong nudc tudi it hon nhung dem lai ning suit cao hon.
Két qua nay tuong tu v4i két qua cua Semiz and Yurtseven (2010); Reddy e al.
(2015). Céc cong thirc tudi nho giot c6 hi¢u qua st dung nudc cao hon so véi
cong thirc tudi ranh. Vu Dong 2014, sau khi tinh ty 18 dién tich cAp nudc va sb 6
thi nghiém/ha, hi¢u qua st dung nudc & cic cong thuc tudi nhd giot dat tir 28-
30,6 kg/m’, cao hon so véi cong thuc twéi ranh tir 12-17,4 kg/m’. Két qua nay
cling tuong tu trong vu Pong 2015, vo1 mirc chénh 1€ch hi€u qua st dung nudce
tir 10,8-16,2 kg/m’.

~
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1000 -

0 .
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\_ Cong thirc )

Hinh 4.18. Tong lwong nuéc twéi vu Pong 2014 va 2015

Tudi nhé giot véi cc gidi han do am khéc nhau c6 hi¢u qua st dung nudc
cling khic nhau, trong d6 tudi nho giot véi gidi han (70-100)% By, (CT4) c6
hiéu qua str dung nude cao nhat voi lugng nudce tudi trung binh, cong thire CT5
(80-100)% g, yéu cau luong nude twdi 16n nhat nhung hiéu qua sir dung nudc
lai thap nhét. Diéu nay duogc Iy giai 1a do sy phu thudc cua hiéu qua st dung
nudc vao ning sudt va luong nude tudi, ning suit cang cao thi hiéu qua su
dung nudc cang 1on. Két qua nay ciing di kiém ching duoc gidi han d6 4m dit
phii hop nhat cho phét trién bo ré va sinh trudng cua cdy ca chua. So sdnh cong
thurc tudi ranh (CT2) voi cong thic tudi nho giot (70-100)% P4, (CT4), mac du
cing duy tri d6 Am dt 70% g, trong sudt qud trinh sinh truéng nhung tudi nho
giot tiét kiém duoc 47,7% (vu Bong 2014) va 42,8% (vu Pong 2015) so voi
tudi ranh va hiéu qua st dung nudc cao hon 17,4 kg/m3 (vu Dong 2014); 16,2
kg/m® (vu Dong 2015).
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So sdnh hai vu Pong nam 2014 va 2015, vu Pong nam 2015 ¢6 tong lugng
nuéc tudi & cdc cong thire thi nghiém déu thap hon so véi vu Péng nim 2014
(hinh 4.18). Nguyén nhan 12 do tong luong mua trong vy Pong 2015 cao hon vu
Pong 2014 nén s 1an tudi it hon dan dén luong nudc tudi it hon. Mic dit ¢6 sy
chénh 1éch vé tong lugng nude twdi nhung hidu qua st dung nudc cua ciy ci
chua trong hai nim thi nghiém twong ty nhau & tit ca cdc thic tuéi. S& di nhu
vay 1a vi diéu kién khi hau trong dau vu Pong 2015 khong thich hop cho dau qua
ctia ciy ca chua, nhiét do cao vao ding thoi diém ra hoa lam hat phan bi kho, ty
1¢ hat hiru dyc thap da anh hudng 16n dén ti 18 dau qua (Kuo ef al., 1998; Ta Thu
Ciic, 2007). Con vao gan cudi vu Pong 2015 (thang 1/2016) nhiét d6 qud thap,
xdy ra rét dam, rét hai nén gay ra hién tugng rung hoa, qua, qua nho, tang trudng
chdm dan dén khéi lugng trung binh qua thap hon vi vay ning suat ca chua vu

nay giam thap hon so véi vu Pong 2014.

4.6.9. Hiéu qua kinh té san xuit ca chua vu Pong trong mé hinh trinh dién

Tir két qua thi nghiém trong vu Dong 2014 tai Hoc vién Nong nghiép Viét
Nam, qua ddnh gid sinh trudng, ning suat ci chua thy rang d6 am dat do tuéi
nho giot véi gidi han (70-100)% B4 dem lai sinh trudng, nang suét va hi¢u qua s
dung nudc cao nhét trong s6 cdc €161 han tudi nho giot khac. Do vay, lua chon
cong thirc tudi nho giot voi gisi han (70-100)% B, dé thuc hién mo hinh trinh
dién. M6 hinh tudi cho cay ca chua c6 dién tich 400 m’ tai mOt ho gia dinh &
thon Vang xa C6 Bi huyén Gia Lam, Ha Noi. Trong d6 200m* duoc bd tri tudi
nhé giot vai gidi han (70-100)% Pgrva 200m* duoc tudi bang phuong phdp tudi
ranh truyén thong. Khu ruéng md hinh déu c¢é chung vé tinh chat dat, diéu kién
khi hau va ngudn nuée tudi 1a nuée giéng khoan. Két qua mé hinh trinh dién, ca
chua tudi nho giot dat nang sudt 52,5 tan/ha va tudi ranh dat 42,9 tin/ha.

Hé théng tudi nhd giot cho cdy ca chua dwoc thiét ké voi dp luc nudce
0,16atm, luu lugng nhé giot 0,43 lit/gio, day nhd giot duong kinh 6mm va
khoang cdch giita hai vdi nho giot 40cm. Cdc thiét bi phuc vu tuéi da dugc tinh
khau hao trong chi phi, chi phi dau tu thiét bi trong mot ndm duoc tinh trung binh
ctia tong von dau tu ban ddu mua thiét bi chia cho tong s6 nim tinh khau hao. S6
nam khau hao duoc tinh dya trén thoi han st dung do nha san Xuét khuyén cdo
cho mdi loai thiét bi. Gid ca mot s6 vat tu, thoi han st dung va gid ban ca chua

trong phu luc 9.

117



Két qua tinh todn hiéu qua kinh té cta ciy ca chua tai md hinh duoc trinh
bay trong bang 4.29.

Hiéu qua ddng vbn cua ciy ca chua trong mo hinh ¢ ca hai ruéng tudi nho
giot va tudi ranh khong chénh léch nhiéu. Tuy nhién cic chi tiéu ddnh gid khac
lai c6 sy chénh 1éch o rét. Cay ca chua dugc tudi nhd giot dem lai gid tri san
Xuét (GTSX) 347,03 triéu déng, cao hon so vai tudi ranh 63,53 tri€u/ha doé 1a do

tudi nho giot dem lai nang suat cao hon.

Bing 4.29. Hiéu qua kinh té sin xuit ca chua vu Pong nim 2015
trong mé hinh trinh dién tai xa C6 Bi, Gia Lam, Ha Noi

GTSX CPTG TNHH A Gia tri
S0 cong A
" i . ngay cong HQDV
Cong thirc . lao dong (1.000 (lin)
(triéu dong/1ha) A .

(cong/ha) ddng)
Tudi ranh 283,50 61,21 222,28 835 266,21 3,63
Tudi nho giot 347,03 72,95 274,08 700 391,54 3,76

Do ¢6 chi phi du tu thiét bj tu6i nén thi nghiém twdi nhod giot cé chi phi
trung gian (CPTG) cao hon so véi tudi ranh 11,74 triéu/ha (twong duong 19%).
Tur d6 dan téi thu nhap hon hgp (TNHH) cua thi nghiém tuéi rinh thép hon so
v6i thi nghiém tudi nho giot khoang 51,8 triéu/ha. Vi wu diém cia tudi nho giot
thi viéc bén phan va tudi nudc cho ciy trong hoan toan tu dong nén giam duoc
cong lao dong, sd cong lao dong trong ca vy cho mdt ha ca chua duoc tudi nho
giot giam so véi twdi ranh khoang 135 cong. Thu nhip hdn hop nhé hon, sb cong
lao dong lai nhiéu hon nén gid tri ngay cong cia mo hinh ca chua tudi nudc bang
phuong phdp tudi rinh dat thap hon so v6i phuong phdp tudi nho giot khoang
125 nghin dong/cong.

Nhu vy, két qua so sanh hiéu qua kinh t& ctia mé hinh trong ca chua do
tudi nho giot va tudi ranh cho thay ciy ca chua dem lai hiéu qua dong vén 1a rat
cao (trén 3,6 1an) va khong sai khdc nhiéu trong ca hai phuong phép tuéi. Mic du
md hinh tudi nho giot doi hoi chi phi dau tu cho san xuat cao hon song van dem
lai thu nhap 16n hon va dic biét 1a giam duoc sd cong lao dong, ting gid tri ngay
cong. Piéu niy c6 y nghia rat 16n ddi v6i ngudi lao dong va mo hinh nay thich
hop cho céc viing san xuét véi quy mo 16n trong khi ngudn lao dong thu cong lai

han ché.
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4.6.10. Pé xuit ché d twéi nho giot thich hop cho ca chua vu Pong trong
trén dit phui sa trung tinh it chua dong bang song Hong

Cic két qua thuc nghiém trong qud trinh nghién ctiru d chi ra tudi nho
giot voi dp luc nudc 0,16atm, luu lugng nhé giot 0,43 1it/gid s€ ddm bdo cung
cAp nudc tét nhat cho ting dat chira bo ré tich cuc cia ciy ca chua vu Dong
trong trén dat phi sa trung tinh it chua. Do am thich hop cho sy phat trién cua
bd ré cay ca chua 12 70-80%. V&i cong thiic tudi nho giot & gidi han tudi 70-
100% do am t6i da dong rudng cdy ca chua phat trién tot nhat, it bi nhiém bénh,
dat ning suét va hiéu qua sir dung nudc cao nhat. Vi thé cong thirc CT4 trong
thi nghiém 3 s€ duoc lva chon dé dé xuét ché do tudi cho cay ca chua béng ky
thuat tudi nho giot.

Két qua x4y dung md hinh todn vé lan truyén 4m dua trén cdc sb liéu d6 4m
theo dbi ¢ cong thirc CT4 va két qua du bdo thoi diém tudi, tinh todn sb 1an tudi,
lwgng nudce tudi mdi 1an cho cong thie nay dong thoi d6i chiéu voi sé liéu thuc
té ngoai dong rudng trong hai vu Pong 2014, 2015 dé thiét 1ap ché do tudi. Theo
két qua du bdo va két qua thyc nghiém trong hai vu Pong 2014 va 2015 sb lan
tudi du bdo 11 1an, sé 1an tudi thyc 10 1an (vu Dong 2014) va 9 1an (vu Pong
2015), lwgng nudc tuoi mdi 1an 37,0-37,8mm (vu Bong 2014) va 38,0-38,5mm
(vu Pong 2015), chénh 1éch khong ding ké giita sé liéu du bdo va thyc do (0,1-
0,8mm). S6 liéu trung binh giita két qua du bdo va két qua thuc nghiém duoc sir
dung dé dé xuét ché do tudi nho giot, cu thé: sd 1an tuéi trong ca vu la 10 lan,
lwong nude tudi trung binh mbi 1an 38mm. Véi ty 18 dién tich cip nude 1a 52,3%
lwong nudce tudi trung binh mdi 1an 12 19,87mm (198,7 m3/ha). Tu mat do cay ca
chua 32.000 cay/ha, tinh duoc lwong nuéc tudi mdi lan cho mot cdy ca chua Ia
6,2 lit/cay.

Ché d6 tudi nho giot thich hop cho ci chua vu Pong trong trén dat phu sa
trung tinh it chua déng bang song Hong viing Gia Lam, Ha N6i nhu sau:

1) S6 1an tuéi trong ca vy 10 lan;

2) Mirc tudi mdi 1an 198,7m’/ha (twong mg véi 6,2 lit/cay/lan tudi);

3) Tong lwong nudc twdi trong mot vu 1.987 m’/ha;

4) St dung ap lyc nudc tudi 1a 0,16atm, loai day nho giot dudong kinh 6mm,

khoang cach gitra hai voi nho giot 1a 40cm.
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PHAN 5. KET LUAN VA KIEN NGHI

5.1. KET LUAN

Trong bdi canh ngudn nudc ngay cang khan hiém, ing dung tudi tiét kiém
nude trong san xuat néng nghiép 12 mot trong sd cac giai phdp thiét thyc nham
tiét kiém nudc gép phan tmg phé véi bién ddi khi hau. Xuat phat tir thyc trang
d6, tic gia da tién hanh nghién ctiru anh hudng cua tudi nhé giot dén sinh trudng,
nang suit cay ca chua. Qua qud trinh diéu tra thyc trang san xuét ca chua tai mot
s6 tinh trong ca chua chinh ctia dong bang song Hong va trién khai nghién ciru
trong thdi gian tir 10/2013 dén 10/2016, téc gia dua ra mot s6 két lugn sau:

1) Vu Pong 14 vu san xut ca chua chinh cta déng bang song Hong (83,3-
96,7%). Ngudn cung cip nudc tuwdi chi yéu 1a giéng khoan (76,7-100%) va
phuong phap tudi pho bién 1a tudi ranh (90-100%). Phuong phap tudi nho giot
chua dugc 4p dung véi san xudt ci chua ngoai ddng rudng. Pat thi nghiém 1a dat
phil sa trung tinh it chua. Myc nudc ngdm nam sau (> 1,75m).

2) o siu tang dat can 1am 4m 0-30cm va bo ré ca chua tip trung day dic &
tang dat 0-20cm. Ap lyc nuée 0,16atm va luu lwong nhé giot 0,43 1it/gior phit hop
dé dam bao cung cip nudc cho ting dit chtra bd ré tich cuc cua ciy ca chua.
Mién tham trong dat theo chiéu sau 12 25cm va chiéu rong 1a 20cm.

3) Phuong trinh tong quit ctia md hinh todn vé lan truyén am trong dat
dugc xédc dinh cho giéi han tudi 70-100% do am tdi da dong rudng & diéu kién
ngoai ddng rudng 1a: F(x, y) = k(xo-x)*(Yo-y)" + a(xo-X)"(Yo-y)°, do mua 1a: f(y) =
ay® va theo thoi gian 1a f(t) = a(t+1)". Két qua kiém chimg cdc ham xdc dinh do
am cho két qua sai s6 so v6i cdc mau dbi ching déu nhoé hon 10%.

4) Ung dung md hinh todn vé&i gidi han tudi 70-100% d6 am tdi da dong
rudng di du bdo duoc: Toéng s6 1an tudi/vu 1a 11 1an. Luong nudce cb tinh dén ty
1€ dién tich cép nudc do tudi nho giot (ap,=52,3%) dao dong trong khodng
193,5-197,7 m’/ha/lan tudi (vu Dong 2014) va 198,7-201,4 m’/ha/lan tudi (vu
Dong 2015).

5) Céc thi nghiém vé tudi nhoé giot cho ca chua trong hai vu Pong nim 2014
va ndm 2015 cho thdy cong thitc CT4 tudi nho giot v6i gidi han tudi 70-100% do

am t6i da dong rudng cho két qua tot nhat: Chiéu cao cay ¢ thoi diém 10 tuan sau
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tréng dat 111,4cm tang 15,8cm (vu Pong 2014) va 116,1cm tang 16,5cm (vu
bong 2015); ty 1€ dau qua dat 71,3% tang 10,8% (vu Pdng 2014) va 63,8% tang
8,1% (vu Pong 2015); ning sut thuc thu dat 60,3 tin/ha ting 10,4 tin/ha (vu
Pong 2014) va 53,1 tin/ha tang 9,7 tan/ha (vu DBong 2015); hiéu qua str dung nudc
dat 30,6 kg/m’ tang 17,4 kg/m’ (vu Pong 2014) va 30,5 kg/m’ tang 16,2 kg/m’ (vu
bong 2015), tiét kiém 47,7% (vu Bong 2014) va 42,8% (vu Bong 2015) lugng
nudc tudi so voi tudi ranh. Tudi nhé giot cho ca chua dem lai hi¢u qua kinh té cao
hon: Thu nhap hdn hop dat 274,08 triéu d@)ng/ha (tang 51,8 tri€u d@)ng/ha), gia tri
ngay cong dat 391,54 nghin dong/cong, cao hon 125 nghin déng/céng do giam
duoc 135 cong lao dong/ha/vu so voi tudi ranh.

Ché dd tudi nho giot duoc dé xuét cho ca chua vu bong tréng trén dat phu
sa trung tinh it chua ddng bang séng Hong ving Gia Lam, Ha Noi 1a: S6 1an tuéi
trong ca vu 10 1an, muc twdi mdi 1an 198,7 m’/ha (twong tng véi 6,2 lit/cay/lan
tuoi), téng luong nudce tudi trong mot vu 1.987 m’/ha. St dung 4p lyc nudce tuoi
la 0,16atm, loai day nhd giot duong kinh 6mm, khoang céach gitra hai voi nho
giot 1a 40cm.

5.2. KIEN NGHI

Tiép tuc mod rong nghién ctru va bd sung thém mot sd yéu té phu thude
trong mo hinh to4n vé lan truyén 4m do tudi nhé giot cho cdy ca chua nhu thoi
gian, khi hau, loai dat phii sa khdc nhau cta viing dong bang séng Hong.

Ung dung, nghién ctu trién khai md hinh todn vé lan truyén 4m trong
détcho céc vung dat khéc c6 san xuét ca chua tai Viét Nam.

Mo rong nghién ctru vé kha ning tng dung tudi nhé giot cho cdy ca chua

tré)ng o cac khu vuc ¢6 khi hau khd han cua Viét Nam.
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PHU LUC 1. S6 liéu khi twong khu vue thi nghiém tir 2014-2016 va

so0 li¢u ve dién tich, ning suat, san lwgng ca chua

Phu luc 1.1. S6 liéu khi twong khu vue thi nghiém tir 2014-2016

Thing Mura (mm) Nhiét do OCV Do am (%)  Gio ning (gid)
Nam 2014

1 3,7 17 77 62,6
2 21,7 17 83 64,7
3 125,1 19,8 92 25,7
4 219,9 25 91 78,8
5 116,8 28,6 81 145,7
6 121,9 29,7 81 227,1
7 2222 29,2 83 216,6
8 415,9 28,5 83 155,2
9 193,2 28,5 80 135,5
10 146,7 26,4 78 92,2
11 35,1 22,7 82 182,9
12 18,6 17,1 71 53,1

Thang Nam 2015
1 29,7 17,7 81 111,1
2 20,4 19,1 85 45,4
3 72,7 21,6 90 33,3
4 24,8 24,9 82 122,8
5 95,3 30 80 2249
6 257,7 30,5 76 212,3
7 131,6 29,7 77 145,9
8 287,3 29,5 81 186,8
9 2472 28,2 85 125,9
10 112,4 26,6 76 153,9
11 100,3 24.4 81 92,4
12 37,2 18,5 78 48,1

Théng Nim 2016
1 90 17,1 84 41,3
2 4,7 16,7 73 93,3
3 24,8 20,1 85 20,4
4 111,1 25,3 86 62,0
5 413,2 28,4 81 1424
6 73,8 31 78 2384
7 310,1 30,1 73 175,0
8 540,5 28,8 82 150,7
9 118,4 28,6 81 116,4
10 39,9 27,6 76 157,0
11 12 23 81 118,8
12 24,1 17,9 72 129,8
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cua cac chau luc nam 2014

Phu luc 1.2. Dién tich, ning suit, san lwgng ca chua

Chéu lyc Dién tich (nghin ha)  Nang suét (tdn/ha)  San luong (triéu tin)
Thé giéi 5.023,81 33,99 170,75
Chau A 2.836,26 35,84 101,64
Chéu Au 498,79 45,58 22,73
Chéu My 470,37 57,13 26,87
Chéu Phi 1.214,23 15,86 19,25
Chau Uc 3,58 69,28 0,25

Phu luc 1.3. San lwong ca chua ciia céc tinh dong bing song Hong
giai doan 2012-2016

Pon vi tinh: tAn

bia phuons 2012 2013 2014 2015 2016

Dong bang song Hong  183.097,19 173.250,69 181.942,53 184.587,53 190.477,49
Nam Dinh 29.247,00 23.061,00 25.362,00 33.086,00 38.303,00
Ha Noi 29.197,81 31.968,19 33.935,73 34.52822 36.510,07
Hai Duong 26.089,00 25.543,00 26.790,12 24.786,69 25.247,09
Hai Phong 40.393,26 30.178,03 24.645,12 22.721,63 23.065,22
Hung Yén 17.692,00 17.601,00 22.666,70 21.000,00 18.133,00
Théi Binh 13.816,40 13.561,50 12.484,00 13.398,40 14.032,62
Vinh Phiic 6.220,50  7.654,60 11.153,10 11.951,00 11.799,50
Ninh Binh 2.979,52  3.372,67 3.66725 5.293,39 594947
Béc Ninh 12.290,70 1424420 14.488,60 10.698,40 11.655,52
Quang Ninh 2.760,80  3.376,30  3.563,80 3.68520  3.369,30
Ha Nam 241020 2.69020 3.186,10 3.438,60 2.412,70

132



PHU LUC 2. Két qua theo doi @0 am dit do twéi nhé giot v6i ap lwe nuwéc
0,16atm

Dé am dit triede khi twdi (%)

Khoang cdch tinh tir diém tudi (cm)

Do sau (em) 5 10 15 20
0-5 23,16 23,08 23,11 23,10
5-10 25,38 25,31 25,34 25,40
10-15 25,82 25,87 25,86 25,84
15-20 26,33 26,28 26,31 26,32

20-25 26,67 26,57 26,62 26,61
25-30 26,81 26,78 26,78 26,77

Dé am dit sau 60 phiit twéi (%)

Khoang cdch tinh tir diém tudi (cm)

DO stu (emy 5 10 15 20
0-5 24,31 23,45 23,11 23,10
5-10 25,38 25,31 25,34 25,40
10-15 25,82 25,87 25,86 25,84
15-20 26,33 26,28 26,31 26,32
20-25 26,67 26,57 26,62 26,61
25-30 26,81 26,78 26,78 26,77

Dj am dit sau 120 phiit twéi (%)

Khoang cdch tinh tir diém tudi (cm)

DO stu (emy 5 10 15 20
0-5 25,42 24,14 23,15 23,10
5-10 25,97 25,43 25,35 25,40
10-15 25,82 25,87 25,86 25,84
15-20 26,33 26,28 26,31 26,32
20-25 26,67 26,57 26,62 26,61
25-30 26,81 26,78 26,78 26,77
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Dé am dit sau 180 phiit twéi (%)

Khoang cach tinh tir diém tudi (cm)

DO st (en 5 10 15 20
0-5 26,72 25,07 23,62 23,21
5-10 26,35 25,51 25,39 25,40
10-15 25,93 25,87 25,86 25,84
15-20 26,33 26,28 26,31 26,32
20-25 26,67 26,57 26,62 26,61
25-30 26,81 26,78 26,78 26,77

Dé am dit sau 240 phiit twéi (%)

Khoang céach tinh tir diém tudi (cm)

DO st (e 5 10 15 20
0-5 27,58 25,91 23,95 23,55
5-10 27,02 25,65 25,53 25,48
10-15 26,81 25,87 25,90 25,84
15-20 26,37 26,28 26,31 26,32
20-25 26,67 26,57 26,62 26,61
25-30 26,81 26,78 26,78 26,77

D¢ dm dit sau 300 phiit twéi (%)

Khoang céach tinh tir diém tudi (cm)

DO siu (em) 5 10 15 20
0-5 28,62 26,77 24,82 23,97
5-10 27,89 25,94 25,68 25,56
10-15 26,97 25,92 25,92 25,86
15-20 26,46 26,41 26,33 26,34
20-25 26,69 26,57 26,62 26,61
25-30 26,81 26,78 26,78 26,77
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Dé am dit sau 360 phiit twéi (%)

Khoéng céch tinh tir diém tudi (cm)

DO st (en 5 10 15 20
0-5 29,47 27,16 25,63 24,11
5-10 29,01 26,15 25,75 25,63
10-15 27,23 26,13 26,04 25,91
15-20 26,83 26,54 26,43 26,39
20-25 26,73 26,59 26,62 26,61
25-30 26,81 26,78 26,78 26,77

Dé am dit sau 420 phiit twéi (%)
D sau (cm) Khoang céch tinh tir diém tudi (cm)

5 10 15 20
0-5 30,39 28,02 26,11 24,46
5-10 29,97 26,36 25,98 25,80
10-15 28,28 26,65 26,10 25,93
15-20 26,91 26,59 26,48 26,39
20-25 26,76 26,63 26,62 26,61
25-30 26,81 26,78 26,78 26,77
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PHU LUC 3. Két qua phan tich hoi quy va kiém chirng mé hinh todn trong

phong thi nghiém (thi nghi¢m 2)

Phu luc 3.1. Két qua phan tich hdi quy xdy dung md hinh toin

a. Trwoce khi twoi
SUMMARY OUTPUT

Regression Statistics

Multiple R 0,966073
R Square 0,933298
Adjusted R 0,932021
Square

Standard Error 0,017214

Observations 25

trong phong thi nghiém

ANOVA
df ) MS F Significance F
Regression 1 0,097799 0,097799 330,04846 3,88649E-15
Residual 23 0,006815 0,000296
Total 24 0,104614
Coefficients  Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 3,229968 0,007222 447,242248 0,000000  3,215028 3,244908
In(y-1,5) 0,057362 0,003172 18,167236  0,000000  0,051067 0,064191
b. Ngay sau khi két thic tuwoi
SUMMARY OUTPUT
Regression Statistics
Multiple R 0,972878
R Square 0,946491
Adjusted R 0,886690
Square
Standard Error 0,736918
Observations 25
ANOVA
Df SS MS F Significance F
Regression 2 103,075180 51,537590 94,904184 1,51801E-11
Residual 22 11,947071 0,543049
Total 24 115,022251
Coefficients  Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -9,316612 0,807773 -12,742879  0,000000 -11,968579 -8,618139
In(25-x) 1,240306 0,259288 5,729686 0,000009  0,947908 2,023369
In(25-y) 2,311185 0,189520 12,529129  0,000000  1,981475 2,767554
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c. Sau khi twoi mét ngay
SUMMARY OUTPUT

Regression Statistics

Multiple R 0,962080
R Square 0,925598
Adjusted R 0,838082
Square

Standard Error 0,752408

Observations 25

ANOVA
df ) MS F Significance F
Regression 2 71,457531 35,728766 63,111813 7,70119E-10
Residual 22 12,454607 0,566119
Total 24 83,912139
Coefficients  Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -8,001977 0,824753 -10,744592  0,000000 -10,572067 -7,151201
In(25-x) 1,268971 0,264738 5,556342 0,000014  0,921943 2,020010
In(25-y) 1,831896 0,193503 9,764768 0,000000  1,488213 2,290815
d. Sau khi twoi hai ngay
SUMMARY OUTPUT
Regression Statistics
Multiple R 0,747669
R Square 0,559009
Adjusted R 0,496865
Square
Standard Error 1,188583
Observations 25
ANOVA
df ) MS F Significance F
Regression 2 36,308480 18,154240 12,850474 0,000201
Residual 22 31,080044 1,412729
Total 24 67,388524
Coefficients  Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -6,160593 1,302866 -5,538262 0,000014  -9,917590 -4,513634
In(25-x) 1,315452 0,418208 3,408890 0,002517  0,558315 2,292936
In(25-y) 0,940766 0,305678 3,752388 0,001101  0,513085 1,780959
e. Sau khi twoi ba ngay
SUMMARY OUTPUT
Regression Statistics
Multiple R 0,465902
R Square 0,217065
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Adjusted R 0,071501
Square
Standard Error 1,177059
Observations 25
ANOVA
df ) MS F Significance F
Regression 2 5,331518 2,665759 1,924085 0,169794
Residual 22 30,480312 1,385469
Total 24 35,811830
Coefficients  Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -3,953835 1,290234 -3,073246 0,005562  -6,640989 -1,289425
In(25-x) 0,755575 0,414154 1,698197 0,103572  -0,155587 1,562216
In(25-y) -0,131681 0,302714 -0,981985 0,336784  -0,925052 0,330530
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Phu luc 3.2. Kiém chirng ham xac dinh d6 am truéc twéi g(y)

X y 7t sai s 1 sai sO ty 1€ f

0 2,5 24,98 0,0120185 1,01209101 0,04051605
0 7.5 28,87 0,0299301 0,97051338 0,03361667
0 12,5 29,05 0,0013764 0,99862453 0,03437606
0 17,5 29,67 0,0010012 0,9989993 0,03367035
0 22,5 29,68 0,0142604 1,01436264 0,03417664
5 2,5 24,98 0,0120185 1,01209101 0,04051605
5 7,5 28,89 0,0306226 0,96984152 0,03357015
5 12,5 29,13 0,0041265 0,995882 0,0341875
5 17,5 29,63 0,0003478 1,00034793 0,03376132
5 22,5 29,66 0,0149345 1,01504664 0,03422275
10 2,5 249 0,0152262 1,01534271 0,04077682
10 7,5 28,85 0,0292371 0,97118618 0,0336633
10 12,5 29,08 0,0024086 0,99759431 0,03430517
10 17,5 29,49 0,0050840 1,00509696 0,03408264
10 22,5 29,61 0,0166217 1,01676066 0,03433842
15 2,5 25 0,0112181 1,01128134 0,04045125
15 7.5 28,88 0,0302764 0,97017733 0,0335934
15 12,5 29,05 0,0013764 0,99862453 0,03437606
15 17,5 29,47 0,0057624 1,00577907 0,03412891
15 22,5 29,59 0,0172974 1,0174479 0,03438486
20 2,5 24,96 0,0128194 1,01290198 0,04058101
20 7,5 28,91 0,0313146 0,96917058 0,03352371
20 12,5 29,12 0,0037832 0,99622399 0,03421099
20 17,5 29,36 0,0095020 1,00954732 0,03438513
20 22,5 29,56 0,0183118 1,01848049 0,03445469

Ghi chu:

Zt 12 d6 m trude khi tudi do dugce tai mau dat dbi chimg;

Sai s6 1 1a sai s6 giira Ing(y) va In(Zt);
Sai s6 1a sai s6 tuyét doi gitta g(y) va Zt;

Ty 18 f 12 sai s6 twrong ddi gitra g(y) va Zt.
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Phu luc 3.3. Kiém chirng ham d6 am ngay sau khi két thic twéi

140

X y 70t sai s6 0 sai sO1 sai s6 tong ty 1 f

0 2,5 32,84 1,01209101 0,82703755 1,83912855 0,056002697
0 7,5 32,31 0,97051338 1,05714928 2,02766267 0,062756505
0 12,5 30,78 0,99862453  0,9658725 1,96449703 0,063823815
0 17,5 30,23 0,9989993 0,91631433 1,91531363 0,063358043
0 22,5 29,73 1,01436264 0,81011604 1,82447869 0,061368271
5 2,5 32,41 1,01209101 0,66336872 1,67545972 0,051695764
5 7,5 32,26 0,96984152 0,81820266 1,78804418 0,055426044
5 12,5 30,72 0,99588200 0,79682841 1,79271041 0,058356459
5 17,5 30,15 1,00034793  0,7482129 1,74856083 0,057995384
5 22,5 29,69 1,01504664 1,02374551 2,03879215 0,068669321
10 2,5 29,77 1,01534271 0,70834522 1,72368792 0,057900165
10 7,5 29,64 097118618 1,49599867 2,46718485 0,083238355
10 12,5 29,53 0,99759431 1,9705141 2,96810841 0,100511629
10 17,5 29,65 1,00509696 1,70191818 2,70701514 0,091298993
10 22,5 29,63 1,01676066 1,07476471 2,09152537 0,070588099
15 2,5 28,57 1,01128134 0,58437004 1,59565138 0,055850591
15 7,5 29,49 0,97017733 1,91325701 2,88343435 0,097776682
15 12,5 29,38 0,99862453 1,62502614 2,62365067 0,089300568
15 17,5 29,59 1,00577907 1,37233344 2,37811251 0,08036879
15 22,5 29,6  1,0174479  1,29994693 2,31739483 0,078290366
20 2,5 27,23  1,01290198 0,38899378 1,40189576 0,051483502
20 7,5 29,08 0,96917058  2,9058058 3,87497637 0,133252282
20 12,5 29,33  0,99622399  1,0808548 2,07707879 0,070817552

Ghi chu:

Z0t 1a 6 4m ngay sau khi két thic twdi do dugc tai mau dat ddi chimg;
Sai s6 0 12 sai s6 gitra Inf(x,y) va In(ZO0t-Zt);
Sai s6 1 1a sai s6 tuyét d6i do g(y) gy ra;

Sai s tong 1 sai s tuyét ddi do F(x,y) gy ra;

Ty 18 f 12 sai s6 trong ddi gitra md hinh va gid tri thyc nghiém ddi chimng



Phu luc 3.4. Kiém chirng ham d6 am sau khi két thic twéi mot ngay

X y Z1t sai $6 0 sai s1 sai s tong tyle f

0 2,5 3048 1,01209101 1,07764472  2,08973573  0,068560883
0 75 32,14 0,97051338 1,14380289  2,11431627  0,065784576
0 12,5 31,98 0,99862453 0,68919575  1,68782028 0,05277737

0 17,5 30,85 0,9989993 0,6713181 1,6703174 0,05414319

0 225 29,74 1,01436264 1,76453869  2,77890133  0,093439856
5 2,5 3042 1,01209101 0,82083697  1,83292797  0,060254042
5 75 32,01 0,96984152 0,9031541 1,87299562  0,058512828
5 12,5 31,85 0,995882 0,55931803  1,55520003  0,048828886
5 17,5 30,26 1,00034793 0,94729954  1,94764747  0,064363763
5 225 29,72 1,01504664 1,32937864  2,34442527  0,078883758
10 2,5 28,04 1,01534271 0,98712955  2,00247226  0,071414845
10 7,5 29,82 0,97118618 2,01647441  2,98766059  0,100189825
10 12,5 30,02 0,99759431 1,12343477  2,12102909  0,070653867
10 17,5 30,21 1,00509696 0,66816571  1,67326266  0,055387708
10 22,5 29,64 1,01676066 1,8455537 2,86231437  0,096569311
15 25 2712 1,01128134 0,87397989  1,88526123  0,069515532
15 7,5 29,29 0,97017733 2,85176735  3,82194469  0,130486333
15 12,5 29,58 0,99862453 1,1910592 2,18968373  0,074025819
15 17,5 29,2 1,00577907 0,5159031 1,52168217  0,052112403
15 225 2941 1,0174479 0,47280646  1,49025436  0,050671688
20 2,5 29,66 1,01290198 0,89396465  1,90686663  0,064290851
20 7,5 29,57 0,96917058 1,67294417  2,64211475  0,089351192

Ghi chu:

Z1t 12 6 4m sau khi két thiic tu6i mot ngay do duoc tai mau dat dbi ching

Sai s6 0 12 sai s6 gitra Inf(x,y) va In(Z1t-Zt);

Sai s6 1 1a sai s6 tuyét d6i do g(y) gy ra;

Sai s tong 1 sai s tuyét ddi do F(x,y) gy ra;

Ty 18 f 12 sai s6 trong ddi gitra md hinh va gid tri thyc nghiém ddi chimng.
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PHU LUC 4. Két qua phan tich hdi qui va kiém chirng mé hinh toan do twéi
nhé giot cho ca chua vu Dong 2014 tai Hoc vién Nong nghiép Viét Nam (thi
nghiém 3)

Phu luc 4.1. Két qua phan tich hdi qui xdy dung mé hinh toin
do twdi nhé giot cho ca chua

a. Trudc khi tudi

SUMMARY OUTPUT

Regression Statistics

Multiple R 0,901511

R Square 0,812722
Adjusted R 0,795696
Square

Standard 0,008039
Error

Observations 25

ANOVA

df SS MS F Significance F
Regression 2 0,006170 0,003085 47,736112  9,939E-09
Residual 22 0,001422 0,000065
Total 24 0,007592

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 3,127449 0,008815 354,777317  0,000000 3,109168 3,145731
In(25-x) 0,010086 0,002829 3,565755 0,001728 0,004220 0,015953
In(25-y) -0,018850 0,002072 -9,097121 0,000000 -0,023147 -0,014552

b. Ngay sau khi két thic tudi
SUMMARY OUTPUT

Regression Statistics

Multiple R 0,911825

R Square 0,831425
Adjusted R 0,816100
Square

Standard 0,405665
Error
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Observations 25
ANOVA
df SS MS F Significance F
Regression 2 17,856085 8,928043 54,252712  3,12417E-09
Residual 22 3,620408 0,164564
Total 24 21,476493
Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -1,545642 0,444820 -3,474761 0,002150 -2,468141 -0,623142
In(25-x) 0,090333 0,142735 0,632872 0,533341 -0,205681 0,386347
In(25-y) 1,087100 0,104555 10,397351  0,000000 0,870265 1,303935
c. Sau khi tuéi 1 ngay
SUMMARY OUTPUT
Regression Statistics
Multiple R 0,937792
R Square 0,879454
Adjusted R 0,868495
Square
Standard 0,273433
Error
Observations 25
ANOVA
df SS MS F Significance F
Regression 2 12,000074 6,000037 80,251278  7,81072E-11
Residual 22 1,644844 0,074766
Total 24 13,644918
Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -1,129858 0,299825 -3,768394  0,001059 -1,751656 -0,508059
In(25-x) 0,091318 0,096209 0,949170 0,352845 -0,108206 0,290843
In(25-y) 0,890315 0,070474 12,633354  0,000000 0,744171 1,036481

d. Sau khi tuéi 2 ngay
SUMMARY OUTPUT

Regression Statistics

Multiple R

0,923398
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R Square 0,852663
Adjusted R 0,839269
Square
Standard 0,210762
Error
Observations 25
ANOVA
df SS MS F Significance F
Regression 2 5,655525 2,827763 63,658946  7,10263E-10
Residual 22 0,977251 0,044421
Total 24 6,632777
Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -0,723004 0,231104 -3,128473 0,004888 -1,202285 -0,243723
In(25-x) 0,042317 0,074157 0,570632 0,574032 -0,111477 0,196110
In(25-y) 0,612153 0,054321 11,269085  0,000000 0,499497 0,724808
e. Sau khi tudi 3 ngay
SUMMARY OUTPUT
Regression Statistics
Multiple R 0,924410
R Square 0,854535
Adjusted R 0,841311
Square
Standard 0,219254
Error
Observations 25
ANOVA
df SS MS F Significance F
Regression 2 6,212799 3,106399 64,619372 6,171E-10
Residual 22 1,057590 0,048072
Total 24 7,270389
Coefficients  Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -0,913989 0,240416 -3,801693 0,000977 -1,412581 -0,415396
In(25-x) 0,075750 0,077145 0,981912 0,336819 -0,084240 0,235740
In(25-y) 0,640025 0,056510 11,325837  0,000000 0,522830 0,757220
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Phu luc 4.2. Kiém chirng ham xac dinh d6 am truéc twéi vu Pong 2014

Sai so tuong doi

X y Gia tri tinh toan Gia tri thuc do

0 2,5 22,22496 22,03 0,00885
0 7,5 22,33533 22,45 0,005108
0 12,5 22,47257 22,62 0,006518
0 17,5 22,69001 22,89 0,008737
0 22,5 23,16479 23,02 0,006290
5 2,5 22,17499 21,95 0,010250
5 7,5 22,28512 22,41 0,005573
5 12,5 22,42205 22,59 0,007435
5 17,5 22,63900 22,75 0,004879
5 22,5 23,11271 22,97 0,006213
10 2,5 22,11074 21,82 0,013325
10 7,5 22,22055 22,31 0,004009
10 12,5 22,35709 22,49 0,005910
10 17,5 22,57341 22,68 0,004700
10 22,5 23,04575 22,88 0,007244
15 2,5 22,02051 21,75 0,012437
15 7,5 22,12987 22,18 0,002260
15 12,5 22,26584 22,43 0,007319
15 17,5 22,48128 22,6 0,005253
15 22,5 22,95170 22,83 0,005330
20 2,5 21,86710 21,56 0,014244
20 7,5 21,97569 22,07 0,004273
20 12,5 22,11073 22,28 0,007598
20 17,5 22,32466 22,51 0,008234
20 22,5 22,79180 22,75 0,001837

145



Phu luc 4.3. Kiém chirng ham d6 4m ngay

sau khi két thiic twéi vu Pong 2014

Sai s0 tuong doi

X y Gia tri tinh todn Gia tri thuc do

0 2,5 29,63825 30,09 0,015013
0 7.5 27,65783 30,05 0,079606
0 12,5 25,91336 26,37 0,017317
0 17,5 24,23853 23,09 0,049741
0 22,5 22,93678 23,02 0,003615
5 2,5 29,42041 30,00 0,01932

5 7,5 27,48145 29,8 0,077804
5 12,5 25,77422 26,05 0,010587
5 17,5 24,13666 23,00 0,04942

5 22,5 22,86930 22,97 0,004384
10 2,5 29,14465 29,76 0,020677
10 7,5 27,25794 29,50 0,076002
10 12,5 25,59762 25,88 0,010911
10 17,5 24,00700 22,87 0,049716
10 22,5 22,78292 22,88 0,004243
15 2,5 28,76549 28,97 0,007059
15 7,5 26,95013 28,64 0,059004
15 12,5 25,35387 25,66 0,01193

15 17,5 23,82735 22,79 0,045518
15 22,5 22,66236 22,83 0,007343
20 2,5 28,14202 28,24 0,00347

20 7,5 26,44271 28,10 0,058978
20 12,5 24,95064 25,37 0,01653

20 17,5 23,52835 22,54 0,043849
20 22,5 22,45933 22,75 0,012777
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Phu luc 4.4. Kiém chirng ham d¢ 4m sau khi két thiic tuéi

mdt ngay vu Dong 2014
X y Giad tri tinh todn  Gia tri thuc do Sai sb tuong dbi
0 2,5 28,15677 26,88 0,047499
0 7,5 26,82099 27,12 0,011026
0 12,5 25,58002 27,53 0,070831
0 17,5 24,29649 23,95 0,014467
0 22,5 23,14487 23,02 0,005424
5 2,5 27,96699 26,74 0,045886
5 7,5 26,66012 27,00 0,012588
5 12,5 25,44665 27,31 0,068230
5 17,5 24,1929 23,75 0,018649
5 22,5 23,07302 22,97 0,004485
10 2,5 27,72663 26,55 0,044318
10 7,5 26,45619 26,86 0,015034
10 12,5 25,27733 27,15 0,068975
10 17,5 24,06109 23,46 0,025622
10 22,5 2298116 22,88 0,004421
15 2,5 27,39591 26,28 0,042462
15 7,5 26,17519 26,60 0,015970
15 12,5 25,04359 26,87 0,067972
15 17,5 23,87854 23,00 0,038197
15 22,5 22,8531 22,83 0,001012
20 2,5 26,85147 26,08 0,029581
20 7.5 25,71157 26,32 0,023117
20 12,5 24,65676 26,58 0,072357
20 17,5 23,57488 22,86 0,031272
20 22,5 22,63792 22,75 0,004927
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Phu luc 4.5. Kiém chirng ham d¢ 4m sau khi két thic twéi

hai ngay vu Pong 2014

X y Gia tri tinh toan Gia tri thuc do Sai sb tuong ddi
0 2,5 25,41826 24,74 0,027416
0 7.5 24,63804 24,92 0,011315
0 12,5 23,97126 25,16 0,047247
0 17,5 23,38827 23,27 0,005082
0 22,5 23,17088 23,02 0,006554
5 2,5 25,26349 24,58 0,027807
5 7.5 24,50698 24,78 0,011018
5 12,5 23,86233 25,01 0,045889
5 17,5 23,30256 23,12 0,007896
5 22,5 23,10815 22,97 0,006014
10 2,5 25,06779 24,26 0,033297
10 7.5 24,34107 24,46 0,004862
10 12,5 23,72417 24,75 0,041448
10 17,5 23,19354 22,95 0,010612
10 22,5 23,02792 22,88 0,006465
15 2,5 24,7991 24,01 0,032866
15 7.5 24,11289 24,20 0,0036
15 12,5 23,53371 24,57 0,042177
15 17,5 23,04265 22,83 0,009314
15 22,5 22,91603 22,83 0,003768
20 2,5 24,35827 23,78 0,024317
20 7.5 23,73747 24,01 0,011351
20 12,5 23,21919 24,25 0,042508
20 17,5 22,79188 22,67 0,005376
20 22,5 2272784 22,75 0,000974
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Phu luc 4.6. Kiém chirng ham d¢ 4m sau khi két thiic twéi

ba ngay vu Pong 2014
X y Gia tri tinh toan Gia tri thuc do Sai sb tuong ddi
0 2,5 22,66522 22,16 0,022799
0 7,5 22,46603 22,63 0,007246
0 12,5 22,39492 22,74 0,015175
0 17,5 22,53040 22,97 0,019138
0 22,5 23,25118 23,03 0,009604
5 2,5 22,57335 22,00 0,026061
5 7,5 22,38815 22,51 0,005413
5 12,5 22,32917 22,66 0,014600
5 17,5 22,47583 22,77 0,012919
5 22,5 23,20387 22,98 0,009742
10 2,5 22,4572 21,86 0,027319
10 7,5 22,28947 22,36 0,003154
10 12,5 22,24562 22,54 0,01306
10 17,5 22,40619 22,70 0,012943
10 22,5 23,14313 22,89 0,011059
15 2,5 22,29772 21,77 0,024241
15 7,5 22,15358 22,21 0,002540
15 12,5 22,13013 22,46 0,014687
15 17,5 22,30936 22,64 0,014604
15 22,5 23,05800 22,83 0,009987
20 2,5 22,03598 21,60 0,020184
20 7,5 21,92954 22,10 0,007713
20 12,5 21,93855 22,31 0,016649
20 17,5 22,14725 22,56 0,018296
20 22,5 22,91370 22,75 0,007196
Ghi chii:

Gid tr1 tinh todn la gid tri do am dugc tinh todn theo ham xéc dinh d6 Am
Gid trj thuc do 1 gid tri d6 4m thuc do tai vi tri d6i chimg

Sai s0 1a sai s6 twong doi gitra gid tri tinh todn véi gia tri thuc do.
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PHU LUC 5. Két qua phan tich hdi qui, kiém chirmg mo hinh toan khi c6
mua lé6n va mo hinh toan theo thoi gian trong cac giai doan khong c6 muwa,

khong twoi. SO liéu theo di dé am dit trung binh ngay vu Pong 2014

Phu luc 5.1. Két qua phan tich hdi qui xay dung mé hinh toin

khi ¢6 mwa l6m va mo hinh toan theo thai gian trong cac giai doan

sau khi mwa, khong c6 mwa, khong twoi

a. Mo hinh khi co mwa lon

SUMMARY OUTPUT

Regression Statistics

Multiple R 0,981254
R Square 0,962860
Adjusted R 0,961245
Square

Standard 0,000576
Error

Observations 25

ANOVA

df SS MS F Significance F
Regression 1 0,000198 0,000198 596,274283  0,000000
Residual 23 0,000008 0,000000
Total 24 0,000205

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 3,492060 0,000358 9765,810019 0,000000 3,491320 3,492800
Lny 0,003615 0,000148 24,418728 0,000000 0,003309 0,003922

b. M6 hinh theo thoi gian giai doan sau khi mua

SUMMARY OUTPUT

Regression Statistics

Multiple R 0,908637
R Square 0,825621
Adjusted R 0,796558
Square
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Standard 0,007968
Error
Observations 8
ANOVA

df SS MS F Significance

F

Regression 1 0,001804 0,001804 28,407876 0,001778
Residual 6 0,000381 0,000063
Total 7 0,002184

Coefficients  Standard Error t Stat P-value Lower 95%  Upper 95%
Intercept 3,536459 0,006336 558,138467 0,000000  3,520955 3,551963
In(t+1) -0,022820 0,004282 -5,329904 0,001778  -0,033297 -0,012344
¢. M6 hinh theo thoi gian giai doan khong c6 mwa va khong twoi
SUMMARY OUTPUT
Regression Statistics
Multiple R 0,925731
R Square 0,856977
Adjusted R 0,848038
Square
Standard 0,041079
Error
Observations 18
ANOVA

df SS MS F Significance F
Regression 1 0,161777 0,161777 95,870392 0,000000
Residual 16 0,026999 0,001687
Total 17 0,188776

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 3,542629 0,026925 131,576281 0,000000  3,485552 3,599707
In(t+1) -0,121659  0,012425 -9,791343  0,000000  -0,148000 -0,095319

151



Phu luc 5.2. Kiém chitng ham dé 4m khi c6 muwa

X y Gia tri tinh toan Gia tri thuc do Sai sb tuong ddi
0 2,5 32,962555 32,98 0,000529
0 7,5 33,093726 33,07 0,000717
0 12,5 33,154894 33,14 0,000449
0 17,5 33,195247 33,20 0,000143
0 22,5 33,225418 33,25 0,000739
5 2,5 32,962555 32,97 0,000226
5 7,5 33,093726 33,07 0,000717
5 12,5 33,154894 33,13 0,000751
5 17,5 33,195247 33,19 0,000158
5 22,5 33,225418 33,26 0,001040
10 2,5 32,962555 32,97 0,000226
10 7,5 33,093726 33,08 0,000415
10 12,5 33,154894 33,14 0,000449
10 17,5 33,195247 33,21 0,000444
10 22,5 33,225418 33,23 0,000138
15 2,5 32,962555 32,98 0,000529
15 7,5 33,093726 33,07 0,000717
15 12,5 33,154894 33,14 0,000449
15 17,5 33,195247 33,20 0,000143
15 22,5 33,225418 33,25 0,000739
20 2,5 32,962555 32,98 0,000529
20 7,5 33,093726 33,07 0,000717
20 12,5 33,154894 33,14 0,000449
20 17,5 33,195247 33,20 0,000143
20 22,5 33,225418 33,25 0,000739
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Phu luc 5.3. Kiém chirng him d6 am theo thoi gian giai doan sau khi mwa

t (ngay) Gia tri tinh toan Gia tri thuc do Sai sb tuong ddi
0 34,345084 34,04 0,008963
1 33,806101 33,91 0,003064
2 33,494745 33,72 0,006680
3 33,275575 33,51 0,006996
4 33,106562 33,30 0,005809
5 32,969106 33,05 0,002448
6 32,853334 32,71 0,004382
7 32,753376 32,37 0,011844

Phu luc 5.4. Kiém chirng ham d¢ am

theo thoi gian giai doan khong mwa va khong twéi

t (ngay) Gia tri tinh toan Gia tri thuc do Sai sb tuong ddi
0 34,557664 31,72 0,089460
1 31,762989 31,27 0,015766
2 30,234186 30,71 0,015494
3 29,194320 30,12 0,030733
4 28,412430 29,61 0,040445
5 27,789151 29,05 0,043403
6 27,272854 28,49 0,042722
7 26,833378 27,93 0,039263
8 26,451615 27,35 0,032848
9 26,114720 26,82 0,026297
10 25,813660 26,25 0,016622
11 25,541845 25,71 0,006540
12 25,294328 25,19 0,004142
13 25,067302 24,63 0,017755
14 24,857777 24,11 0,031015
15 24,663366 23,87 0,033237
16 24,482130 23,31 0,050284
17 24,312475 22,8 0,066337
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Phu luc 5.5. P$ am dat trung binh ngay trong vu Pong 2014

Nedything  Dodm (%) UO"EMU Noaythang  Doom  Luongmua
ngay (mm) (%) ngay (mm)
15/10/2014 27.42 10/11 33,37
16/10 26,98 1/11 33,16
17/10 26,49 12/11 32,69
18/10 26,03 13/11 32,25
19/10 25,67 14/11 31,80
20/10 2523 15/11 31,28
21/10 24,82 16/11 32,09 10,1
22/10 2435 17/11 31,72
23/10 33,16 41,7 18/11 31,27
24/10 32,93 19/11 30,71
25/10 32,62 20/11 30,12
26/10 32,38 21/11 29,61
27/10 32,00 22/11 29,05
28/10 33,45 21,1 23/11 2849
29/10 34,19 48,1 24/11 27.93
30/10 34,05 25/11 2735
31/10 33,91 26/11 26,82
1/11/2014 33,72 27/11 26,25
11 33,51 28/11 25,71
311 33,30 20/11 25,36
411 33,05 3011 25,04
5/11 32,71 212 2481 4.1
6/11 32,37 3.8 312 24,63 0,2
7/11 33,89 18,9 4/12 23,87 1.5
8/11 33,74 1,6 5/12 2331
9/11 33,58 1.8 6/12 22,80
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PHU LUC 6. Két qua du bao do am dat, thoi diém twéi va lwong nuéc twéi

cho ca chua vu Pong 2014
Ngay B dm du?)zoé:;l}lleo Duz bé:) thc‘y‘d. L;il;g nll;(;ICQ lr;lli'yi Lu:’(,?rng nuoe
theo dGi thuc do m6 hinh g.lfln din thO’l. ngay thue tlIO’l theo du
(%) %) diém can tudi (mm) (mm) bao(mm)

15/10/2014 27,42 28,09 11 ngay

16/10/2014 26,98 27,58

17/10/2014 26,49 26,79

18/10/2014 26,03 26,18

19/10/2014 25,67 25,77
20/10/2014 25,23 25,47
21/10/2014 24,82 25,19
22/10/2014 24,35 24,97
23/10/2014 33,16 33,48 41,7
24/10/2014 32,93 33,17 20 ngay
25/10/2014 32,62 32,79
26/10/2014 32,38 32,52
27/10/2014 32,00 32,32
28/10/2014 33,45 32,17 21,1
29/10/2014 34,19 33,61 48,1

30/10/2014 34,05 34,32

31/10/2014 33,91 34,24 25 ngay

1/11/2014 33,72 33,85

2/11/2014 33,51 33,59

3/11/2014 33,30 33,28

4/11/2014 33,05 33,11

5/11/2014 32,71 32,97

6/11/2014 32,37 32,85 3,8

7/11/2014 33,89 32,75 18,9

8/11/2014 33,74 34,48 1,6

9/11/2014 33,58 33,67 23 ngay 1,8
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10/11/2014
11/11/2014
12/11/2014
13/11/2014
14/11/2014
15/11/2014
16/11/2014
17/11/2014
18/11/2014
19/11/2014
20/11/2014
21/11/2014
22/11/2014
23/11/2014
24/11/2014
25/11/2014
26/11/2014
27/11/2014
28/11/2014
29/11/2014
30/11/2014
1/12/2014
2/12/2014
3/12/2014
4/12/2014
5/12/2014
6/12/2014
7/12/2014
8/12/2014
9/12/2014
10/12/2014

33,37
33,16
32,69
32,25
31,80
31,28
32,09
32,37
31,87
31,21
30,52
29,71
29,05
28,49
27,93
27,35
26,82
26,25
25,71
25,36
25,04
24,81
24,63
23,87
23,31
22,80
22,46

Tudilan 1 Tudilan 1

25,57
24,93
23,82

33,21
32,89
32,64
32,44
32,27
32,13
31,99
32,28
32,56
31,76
30,23
29,39
28,41
27,79
27,27
26,83
26,45
26,11
25,81
25,54
25,29
24,87
24,46
23,86
23,21
22,81
22,52

25,86
24,81
23,59

19 ngay

4 ngay

10,1

4,1
0,2
L5

2.4

38,1

37,9
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11/12/2014
12/12/2014
13/12/2014
14/12/2014
15/12/2014
16/12/2014
17/12/2014
18/12/2014
19/12/2014
20/12/2014
21/12/2014
22/12/2014
23/12/2014
24/12/2014
25/12/2014
26/12/2014
27/12/2014
28/12/2014
29/12/2014
30/12/2014
31/12/2014
1/1/2015
2/1/2015
3/1/2015
4/1/2015
5/1/2015
6/1/2015
7/1/2015
8/1/2015
9/1/2015
10/1/2015

23,08
22,56
Tudi 1an 2
25,5
24,9
23,69
22,54
Tuéi 1an 3
25,61
24,96
23,87
22,64
Tuéi 1an 4
25,53
24,89
23,74
22,61
Tudi 1an 5
25,61
24,85
23,78
22,59
Tuéi 1an 6
25,6
24,92
23,79
22,56
Tuéi 1an 7
25,76
25,55
28,11

22,68
Tudi 1an 2
25,88
24,94
23,61
22,71
Tudi 1an 3
25,82
24,85
23,55
22,66
Tudi 1an 4
25,63
24,77
23,49
22,56
Tuéi 1an 5
25,72
24,87
23,56
22,64
Tudi 1an 6
25,63
24,85
23,87
22,66
Tudi 1an 7
25,68
24,88
23,73
22,76

4 ngay

4 ngay

4 ngay

4 ngay

4 ngay

4 ngay

24

1,8
7.4
14,2

37,7

37,8

37,4

37,6

37,6

37,7

37,3

37,2

37,4

37,8

37,4

37,4
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11/12015 28,05 27,98 11 ngay 2,1

12/1/2015 27,58 27,83
13/1/2015 26,89 27,25

14/1/2015 26,25 26,63

15/1/2015 25,71 26,01

16/1/2015 25,07 25,43

17/1/2015 24,56 24,85

18/1/2015 23,97 2422

19/1/2015 23,31 23,64
20/1/2015 22,97 22,92
21/1/2015 22,59 22,62
22/1/2015 Tuéilan 8 Tudilan 8 37,6 37,5
23/1/2015 25,67 25,68 4 ngay
24/1/2015 24,86 24,88
25/1/2015 23,97 23,73
26/1/2015 23,03 22,62

27/1/2015 22,53  Tudilan 9 37,0
28/1/2015 Tuéilan9 25,82 4 ngay 37,8

29/1/2015 26,01 24,97

30/1/2015 25,28 23,81

31/1/2015 2421 22,69

1/2/2015 23,19  Tudilan 10 37,2
2/2/2015 22,56 25,75 4 ngay

3/2/2015 Tudilan 10 24,81 1,8 37,7

4/2/2015 25,53 23,68

5/2/2015 24,82 22,64

6/2/2015 23,99  Tudilan 11 37,4
71212015 23,27 25,68 4 ngay

8/2/2015 22,82 24,97

Tong 10 ldn 11 lan 1850 377,0 411,5
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PHU LUC 7. Kiém chirng md hinh toan véi dién bién d6 am dat do twéi nhé

giot trong thi nghiém va mo6 hinh vu Pong 2015

Phu luc 7.1. Kiém chirng ham d9 4m truée khi tuéi

tai thi nghiém va mo hinh vu Pong 2015

Gid o i E}{Z‘ihig M hinh tai C3 Bi
) ’ todn Gid tri Sai s6 Gid tri Sai s6
thuc do thuc do
0 2,5 22,22 21,34 0,0415 21,85 0,0172
0 7.5 22,34 21,59 0,0345 21,99 0,0157
0 12,5 22,47 21,94 0,0243 22,16 0,0141
0 17,5 22,69 22,22 0,0212 22,24 0,0202
0 22,5 23,16 22,46 0,0314 22,48 0,0305
5 2,5 22,17 21,30 0,0411 21,78 0,0181
5 7,5 22,29 21,50 0,0365 21,94 0,0157
5 12,5 22,42 21,86 0,0257 22,08 0,0155
5 17,5 22,64 22,14 0,0225 22,18 0,0207
5 22,5 23,11 22,39 0,0323 22,41 0,0314
10 2,5 22,11 21,17 0,0444 21,66 0,0208
10 7.5 22,22 21,41 0,0379 21,85 0,0170
10 12,5 22,36 21,78 0,0265 21,99 0,0167
10 17,5 22,57 22,09 0,0219 22,11 0,0210
10 22,5 23,05 22,33 0,0321 22,36 0,0307
15 2,5 22,02 21,09 0,0441 21,57 0,0209
15 7.5 22,13 21,32 0,0380 21,73 0,0184
15 12,5 22,27 21,69 0,0265 21,91 0,0162
15 17,5 22,48 22,00 0,0219 22,03 0,0205
15 22,5 22,95 22,26 0,0311 22,29 0,0297
20 2,5 21,87 20,99 0,0418 21,41 0,0213
20 7.5 21,98 21,21 0,0361 21,67 0,0141
20 12,5 22,11 21,60 0,0236 21,83 0,0129
20 17,5 22,32 21,89 0,0199 21,92 0,0185
20 22,5 22,79 22,11 0,0308 22,14 0,0294
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Phu luc 7.2. Kiém chirng ham d$ 4m ngay sau khi két thiic twéi

tai thi nghiém va m6 hinh vu Pong 2015

. E;ﬁhjzl MG hinh tai C4 Bi
) ' todn Gid tr Sai s6 Gid trl Sai s6
thuc do thuc do
0 2,5 29,64 29,02 0,0213 29,11 0,0181
0 7,5 27,66 2791 0,0090 27,94 0,0101
0 12,5 2591 26,23 0,0121 26,26 0,0132
0 17,5 24,24 23,22 0,0439 23,27 0,0416
0 22,5 22,94 22,46 0,0212 22,48 0,0203
5 2,5 29,42 28,82 0,0208 28,93 0,0170
5 7,5 27,48 27,68 0,0072 27,72 0,0086
5 12,5 25,77 26,01 0,0091 26,07 0,0113
5 17,5 24,14 23,14 0,0431 23,18 0,0413
5 22,5 22,87 22,39 0,0214 22,41 0,0205
10 2,5 29,14 28,48 0,0233 28,62 0,0183
10 7.5 27,26 27,33 0,0026 27,38 0,0045
10 12,5 25,60 25,71 0,0044 25,83 0,0090
10 17,5 24,01 23,09 0,0397 23,11 0,0388
10 22,5 22,78 22,33 0,0203 22,36 0,0189
15 2,5 28,77 27,92 0,0303 28,13 0,0226
15 7.5 26,95 26,89 0,0022 26,94 0,0004
15 12,5 25,35 25,59 0,0092 25,62 0,0104
15 17,5 23,83 23,00 0,0360 23,03 0,0346
15 22,5 22,66 22,26 0,0181 22,29 0,0167
20 2,5 28,14 27,44 0,0256 27,57 0,0207
20 7.5 26,44 26,43 0,0005 26,51 0,0025
20 12,5 24,95 25,16 0,0083 25,23 0,0111
20 17,5 23,53 22,89 0,0279 22,92 0,0265
20 22,5 22,46 22,11 0,0158 22,14 0,0144
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Phu luc 7.3. Kiém chirng ham d6 am sau khi két thic twéi mot ngay

tai thi nghiém va mo hinh vu Pong 2015

. E;ﬁhjzl MG hinh tai C4 Bi
) ' todn Gid tr Sai s6 Gid trl Sai s6
thuc do thuc do
0 2,5 28,16 26,05 0,0809 26,16 0,0763
0 7,5 26,82 25,23 0,0631 25,54 0,0502
0 12,5 25,58 25,96 0,0146 26,17 0,0225
0 17,5 24,30 23,47 0,0352 23,47 0,0352
0 22,5 23,14 22,92 0,0098 22,48 0,0296
5 2,5 27,97 25,88 0,0806 25,95 0,0777
5 7,5 26,66 25,07 0,0634 25,28 0,0546
5 12,5 25,45 25,78 0,0129 25,89 0,0171
5 17,5 24,19 23,33 0,0370 23,33 0,0370
5 22,5 23,07 22,88 0,0084 22,41 0,0296
10 2,5 27,73 25,73 0,0776 25,81 0,0743
10 7.5 26,46 24,94 0,0608 25,16 0,0515
10 12,5 25,28 25,58 0,0118 25,71 0,0168
10 17,5 24,06 23,18 0,0380 23,18 0,0380
10 22,5 22,98 22,82 0,0071 22,36 0,0278
15 2,5 27,40 25,64 0,0685 25,76 0,0635
15 7.5 26,18 24,72 0,0589 24,93 0,0499
15 12,5 25,04 25,36 0,0125 25,52 0,0187
15 17,5 23,88 22,83 0,0459 22,83 0,0459
15 22,5 22,85 22,78 0,0032 22,29 0,0253
20 2,5 26,85 25,46 0,0547 25,55 0,0509
20 7.5 25,71 24,56 0,0469 24,77 0,0380
20 12,5 24,66 24,97 0,0125 25,21 0,0219
20 17,5 23,57 22,62 0,0422 22,62 0,0422
20 22,5 22,64 22,77 0,0058 22,14 0,0225
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Phu luc 7.4. Kiém chirng ham d9 am sau khi két thiic twéi hai ngay

tai thi nghiém va mo hinh vu Pong 2015

. E;ﬁhjzl MG hinh tai C4 Bi
) ' todn Gid tr Sai s6 Gid tr Sai s6
thuc do thuc do
0 2,5 25,42 24,08 0,0556 23,75 0,0702
0 7,5 24,64 23,65 0,0418 24,05 0,0245
0 12,5 23,97 23,83 0,0059 24,31 0,0139
0 17,5 23,39 22,75 0,0281 23,01 0,0164
0 22,5 23,17 22,92 0,0109 22,48 0,0307
5 2,5 25,26 24,05 0,0505 23,64 0,0687
5 7,5 24,51 23,51 0,0424 23,95 0,0233
5 12,5 23,86 23,66 0,0086 24,19 0,0135
5 17,5 23,30 22,69 0,0270 22,83 0,0207
5 22,5 23,11 22,88 0,0100 22,41 0,0312
10 2,5 25,07 23,98 0,0454 23,47 0,0681
10 7.5 24,34 23,34 0,0429 23,71 0,0266
10 12,5 23,72 23,41 0,0134 23,97 0,0103
10 17,5 23,19 22,62 0,0254 22,75 0,0195
10 22,5 23,03 22,82 0,0091 22,36 0,0299
15 2,5 24,80 23,19 0,0694 23,13 0,0722
15 7.5 24,11 24,07 0,0018 23,54 0,0243
15 12,5 23,53 23,30 0,0100 23,75 0,0091
15 17,5 23,04 22,59 0,0200 22,68 0,0160
15 22,5 22,92 22,78 0,0060 22,29 0,0281
20 2,5 24,36 23,01 0,0586 22,86 0,0655
20 7.5 23,74 22,86 0,0384 23,16 0,0249
20 12,5 23,22 23,11 0,0047 23,46 0,0103
20 17,5 22,79 22,57 0,0098 22,59 0,0089
20 22,5 22,73 22,77 0,0019 22,14 0,0266
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Phu luc 7.5. Kiém chirng hAm d6 4am sau khi két thiic twéi ba ngay

tai thi nghiém va mo hinh vu Pong 2015

. E;ﬁhjzl MG hinh tai C4 Bi
) ' todn Gid tr Sai s6 Gid trl Sai s6
thuc do thuc do
0 2,5 22,67 21,61 0,0488 21,91 0,0345
0 7,5 22,47 21,86 0,0277 22,01 0,0207
0 12,5 22,39 22,18 0,0097 22,18 0,0097
0 17,5 22,53 22,22 0,0140 22,25 0,0126
0 22,5 23,25 22,46 0,0352 22,48 0,0343
5 2,5 22,57 21,53 0,0485 21,80 0,0355
5 7,5 22,39 21,73 0,0303 21,96 0,0195
5 12,5 22,33 22,07 0,0117 22,11 0,0099
5 17,5 22,48 22,14 0,0152 22,15 0,0147
5 22,5 23,20 22,39 0,0363 22,41 0,0354
10 2,5 22,46 21,41 0,0489 21,68 0,0358
10 7.5 22,29 21,67 0,0286 21,87 0,0192
10 12,5 22,25 21,95 0,0135 22,03 0,0098
10 17,5 22,41 22,09 0,0143 22,08 0,0148
10 22,5 23,14 22,33 0,0364 22,36 0,0350
15 2,5 22,30 21,32 0,0459 21,61 0,0318
15 7.5 22,15 21,54 0,0285 21,76 0,0181
15 12,5 22,13 21,88 0,0114 21,94 0,0087
15 17,5 22,31 22,00 0,0141 22,05 0,0118
15 22,5 23,06 22,26 0,0358 22,29 0,0345
20 2,5 22,04 21,25 0,0370 21,43 0,0283
20 7.5 21,93 21,44 0,0228 21,69 0,0110
20 12,5 21,94 21,79 0,0068 21,87 0,0031
20 17,5 22,15 21,89 0,0118 21,91 0,0108
20 22,5 2291 22,11 0,0364 22,14 0,0349
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Phu luc 7.6. Két qua g dung mo hinh toan dé dv bao thoi diém tuwéi

va lwong nuwéc twéi cho ca chua vu Pong 2015 tai Hoc vién va Co Bi

Do am thuc do bo éfn Dy l‘).éo LuQ’n.g nuoe Lugng
\ %) du bao tl.l(Tl Luong tudi thuc Hude
Ngay theo theo gian mua (mm) (w6 theo
doi mo dén thoi  ngay )
Hoc Co Bi hinh diém (mm) Hoc Co i du
vién %) chn tudi vien  Bi  bdo(mm)
15/10/2015 32,19 32,41 31,98 16 ngay
16/10/2015 31,67 31,8 31,36
17/10/2015 31,05 31,18 30,85
18/10/2015 30,36 30,49 30,21
19/10/2015 29,75 29,82 29,47
20/10/2015 29,04 29,15 28,89
21/10/2015 28,48 28,53 28,17
22/10/2015 27,78 27,84 27,23
23/10/2015 27,01 27,09 26,78
24/10/2015 26,22 26,33 25,86
25/10/2015 25,43 25,56 24,99
26/10/2015 24,775 24,88 24,37
27/10/2015 24,05 24,11 23,95
28/10/2015 23,38 2347 23,29
29/10/2015 22,77 22,82 22,85
30/10/2015 22,03 22,16 21091
31/10/2015 23,18 23,29  Tuédil 11,9 38,5
/1172015 22,34 22,71 25,67 6 ngay 0,4
2/11/2015 21,81 22,02 24,85
3/11/2015 Tuo6il Tudil 24,14 38,3 38,0
4/11/2015 25,01 25,08 23,64 2,6
5/11/2015 24,13 24,13 2271
6/11/2015 23,04 23,16 21,89
7/11/2015 21,92 22,04 Tudi?2 3,0 38,5
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8/11/2015  Tuodi 2

9/11/2015
10/11/2015
11/11/2015
12/11/2015
13/11/2015
14/11/2015
15/11/2015
16/11/2015
17/11/2015
18/11/2015
19/11/2015
20/11/2015
21/11/2015
22/11/2015
23/11/2015
24/11/2015
25/11/2015
26/11/2015
27/11/2015
28/11/2015
29/11/2015
30/11/2015

1/12/2015

2/12/2015

3/12/2015

4/12/2015

5/12/2015

6/12/2015

7/12/2015

8/12/2015

26,67
27,03
26,75
26,11
25,78
25,25
24,71
23,89
23,23
22,57
21,82
Tud1 3
32,56
32,14
31,78
31,12
33,45
33,17
32,73
32,25
31,52
30,92
30,28
29,66
29,08
29,47
31,17
30,93
30,02
29,11

Tuoi2
26,74
27,10
26,78
26,19
25,83
25,29
24,76
23,95
23,28
22,61
22,01

Tudi 3

32,84
32,31
31,71
31,09
33,67
33,16
32,41
31,87
31,18
30,62
30,03
29,65
29,11
29,53
31,21
30,82
30,16
29,38

25,13
26,85
27,18
26,89
26,32
2591
25,42
24,86
24,14
23,54
22,68
21,93
Tud1 3
33,01
32,68
31,97
31,26
33,89
33,28
32,54
31,92
31,35
30,71
30,26
29,81
29,22
29,49
31,32
30,75
30,14
29,37

2,0 37,8
9,2
7,3

37,9

9 ngay 1,3

4,0
0,2

38,2 38,0 38,4
38,1
0,8
1,8
0,7
27,8

1,1

19 ngay

8,2

13ngay 11,1

0,1
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9/12/2015
10/12/2015
11/12/2015
12/12/2015
13/12/2015
14/12/2015
15/12/2015
16/12/2015
17/12/2015
18/12/2015
19/12/2015
20/12/2015
21/12/2015
22/12/2015
23/12/2015
24/12/2015
25/12/2015
26/12/2015
27/12/2015
28/12/2015
29/12/2015
30/12/2015
31/12/2015

1/1/2016
2/1/2016
3/1/2016
4/1/2016
5/1/2016
6/1/2016
7/1/2016
8/1/2016

28,25
27,37
26,41
25,56
24,47
23,55
22,61
21,82
Tudi 4
25,06
24,15
23,08
21,95
Tudi 5
25,59
24,61
23,78
22,81
22,95
22,12
21,81
Tudi 6
25,21
24,13
23,06
21,91
Tuéi7
25,19
24,12
23,04
21,92

28,52
27,78
26,81
25,99
24,94
23,89
22,92
21,98
Tuoi 4
25,19
24,25
23,18
22,01
Tudi 5
25,68
24,73
23,88
22,81
22,87
22,03
Tud1 6
25,35
24,46
23,58
22,61
21,91
Tubi7
25,22
24,12
23,04
21,99

28,51
27,64
26,73
25,85
24,83
23,98
23,15
22,44
21,91
Tuédi 4
25,16
24,21
23,17
21,93
Tudi 5
25,14
24,19
23,11
21,92
Tud1 6
25,19
24,22
23,19
22,01
Tuo17
25,25
24,18
23,07
21,98
Tudi 8
25,24

4 ngay

4 ngay

4 ngay

4 ngay

4 ngay

0,7

0,9

7,1

5,2

3.4
0,5

38,2

37,7

38,3

37,9

38,1

38,0

38,0

38,5

38,5

38,4

38,4

38,0

38,2
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9/1/2016
10/1/2016
11/1/2016
12/1/2016
13/1/2016
14/1/2016
15/1/2016
16/1/2016
17/1/2016
18/1/2016
19/1/2016
20/1/2016
21/1/2016
22/1/2016
23/1/2016
24/1/2016
25/1/2016
26/1/2016
27/1/2016
28/1/2016
29/1/2016
30/1/2016
31/1/2016

1/2/2016

2/2/2016

3/2/2016

4/2/2016

5/2/2016

6/2/2016

7/2/2016

Tong

Tudi8  Tudi8
2523 25,24
24,08 24,15
23,22 23,09
21,93 22,03
Tu6i9  Tudi 9
25,96 26,03
25,46 25,49
2493 2497
2425 2431
23,48 23,78
2298 23,16
22,42 22,62
21,97 2221
21,41 22,08
21,89 21,98
21,43 21,85
31,84 32,15
32,53 32,87
33,17 33,23
33,03 33,14
32,89 3291
32,61 32,74
32,13 32,19
31,68 31,73
31,15 31,18
30,57 30,66
2991 30,08
29,26 29,45
28,59 28,84
91in  9lin

24,17
23,15
21,95
Tuéi 9
25,29
24,15
23,23
22,04

Tuéi 10
25,18
24,09
23,13
21,96

Tudi 11
25,15
2421
23,27
32,17
32,82
33,31
33,23
32,96
32,45
32,06
31,52
30,93
30,41
29,85
29,11
28,43
11 ldn

4 ngay

4 ngay

4 ngay

18 ngay

8,0
1,0
1,0
0,2

0,6
3,0
2,0
3,0
0,1
35,0
16,0
19,0
0,1

1,0

37,8 382
38,3
37,8 38,0
38,0
38,3

2394 342,0 342,7 421,5
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PHU LUC 8. Két qua xir Iy thong ké sinh hoc cac s6 liéu sinh trwéng, ning
suat ca chua

Phu luc 8.1. Két qua xir 1y so liéu thi nghiém vu Pong 2014

KET QUA XU LY CHIEU CAO CAY VU PONG 2014
Statistical Tool for Agricultural Research (STAR)
Thu Sep 01 11:32:27 2016

Analysis of Variance

Randomized Complete Block Design

ANALYSIS FOR RESPONSE VARIABLE: X3TST

FACTOR NO. OF LEVELS LEVELS

cr 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: X3TST

NL 229.404014.702010.250.0062
CT 422.0440 5.5110 3.840.0499
Error811.4760 1.4345

Total 1462.9240

NLO.7575
CT0.9779

Pairwise Mean Comparison of CT
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Least Significant Difference (LSD) Test

Alpha0.05

Error Degrees of Freedom8
Error Mean Squarel.4345
Critical Value 2.3060
Test Statistics2.2551

Summary of the Result:

ANALYSIS FOR RESPONSE VARIABLE: X4TST

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15
ANOVA TABLE
Response Variable: X4TST

NL 248.645324.3227 6.070.0249
CT 462.126715.5317 3.880.0488
Error832.0613 4.0077

Total 14 142.8333
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Effects StdErr

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alphal

.05

Error Degrees of Freedom8

Error Mean Square4.0077
Critical Value 2.3060
Test Statistics3.7693

Summary of the Result:

.03 3b
.60
.03
.03
.47

ANALYSIS FOR RESPONSE VARIABLE: X5TST

CT 5T

1, T2

NL 3 K1, K2

, T3, T4, T5
, K3

Number of Observations Read and Used: 15

ANOVA

TABLE

Response Variable: X5TST

NL 221.509310.7547 1.140.3666
CT 4 152.396038.0990 4.040.0442
Error875.4240 9.4280

Total 14 249.3293
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Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha0.05

Error Degrees of Freedom8
Error Mean Square9.4280
Critical Value 2.3060
Test Statistics5.7813

Summary of the Result:

T2 42.20 3 ab
T3 42.80 3 a
T4 46.83 3 a
T5 43.23 3 a

ANALYSIS FOR RESPONSE VARIABLE: X6TST

CT 5 T1l, T2, T3, T4, TS5
NL 3 K1, K2, K3

Number of Observations Read and Used:

ANOVA TABLE
Response Variable: X6TST
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SourceDFSum of SquareMean SquareF Value Pr (> F)

NL 229.089314.5447 1.060.3895
CT 4 210.097352.5243 3.840.0499
Error8 109.430713.6788

Total 14 348.6173

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Squarel3.6788
Critical Value2.3060

Test Statistics 6.9637

Summary of the Result:

T2 61.80 3 ab
T3 62.27 3 a
T4 66.43 3 a
T5 63.90 3 a

ANALYSIS FOR RESPONSE VARIABLE: X7TST

FACTOR NO. OF LEVELS LEVELS
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CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: X7TST

NL 2 150.857375.4287 3.040.1040
CT 4 381.196095.2990 3.850.0498
Error8 198.276024.7845

Total 14 730.3293

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Square24.7845
Critical Value2.3060

Test Statistics 9.3736

Summary of the Result:

Tl 70.03 3b

T2 79.37 3 ab
T3 81.03 3 a
T4 85.07 3 a
T5 81.53 3 a

Means with the same letter are not significantly different.
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ANALYSIS FOR RESPONSE VARIABLE: X8TST

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15
ANOVA TABLE
Response Variable: X8TST

NL 2 210.4693 105.2347 4.050.0609
CT 4 400.5893 100.1473 3.860.0494
Error8 207.710725.9638

Total 14 818.7693

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test
Alpha 0.05

Error Degrees of Freedom 8

Error Mean Square25.9638

Critical Value2.3060

Test Statistics 9.5940

Summary of the Result:
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T2 85.53 3 ab
T3 86.17 3 ab
T4 94.43 3 a
T5 88.90 3 a

ANALYSIS FOR RESPONSE VARIABLE: X9TST

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: X9TST

NL 2 120.784060.3920 2.030.1934
CT 4 458.8973 114.7243 3.860.0493
Error8 237.782729.7228

Total 14 817.4640

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05
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Error Degrees of Freedom 8
Error Mean Square29.7228
Critical Value2.3060

Test Statisticsl1l0.2650

Summary of the Result:

T184.83 3b
T292.20 3 ab
T393.17 3 ab
T4 102.07 3 a
T595.13 3 a

ANALYSIS FOR RESPONSE VARIABLE: X10TST

CT 5 T1l, T2, T3, T4, TS5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: X10TST

NL 2 301.9960 150.9980 3.090.1012
CT 4 801.0227 200.2557 4.100.0426
Error8 390.797348.8497

Total 141493.8160
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Effects StdErr

Pairwise Mean Comparison of CT
Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Square48.8497
Critical Value2.3060

Test Statisticsl13.1597

Summary of the Result:

T189.20 3b
T295.60 3b
T399.77 3 ab
T4 111.43 3 a
T5 101.30 3 ab

Means with the same letter are not significantly different.

KET QUA XU LY TY LE DAU QUA, NANG SUAT VA CAC YEU TO CAU THANH NANG
SUAT VU PONG 2014

Statistical Tool for Agricultural Research (STAR)

Thu Sep 01 15:37:40 2016

Analysis of Variance
Randomized Complete Block Design

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15
ANOVA TABLE
Response Variable: SCH

SourceDFSum of SquareMean SquareF Value Pr (> F)
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NL 2 0.2413 0.1207 0.170.8438
CT 426.4107 6.6027 9.490.0039
Error8 5.5653 0.6957

Total 1432.2173

NLO.5275
CT0.6810

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha0.05

Error Degrees of Freedom8
Error Mean Square0.6957
Critical Value 2.3060
Test Statisticsl.5704

Summary of the Result:

T17.93 3d
T28.80 3 cd
T39.73 3bc

T4 11.73 3 a
T5 10.57 3 ab
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Number of Observations Read and Used: 15
ANOVA TABLE
Response Variable: SH

NL 235.009317.5047 1.250.3374
CT 4 219.462754.8657 3.910.0477
Error8 112.177314.0222

Total 14 366.6493

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Squarel4d.0222
Critical Value2.3060

Test Statistics 7.0505

Summary of the Result:

ANALYSIS FOR RESPONSE VARIABLE: TLDQ
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Summary Information

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: TLDQ

NL 2 273.6373 136.8187 6.180.0239
CT 4 350.873387.7183 3.960.04064
Error8 177.222722.1528

Total 14 801.7333

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Square22.1528
Critical Value2.3060

Test Statistics 8.8619

Summary of the Result:

Tl 56.90 3b
T2 60.47 3b
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FACTOR NO. OF LEVELS LEVELS

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: SQ

NL 221.904010.9520 1.320.3190
CT 4 326.204081.5510 9.850.0035
Error866.2560 8.2820

Total 14 414.3640

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha0.05

Error Degrees of Freedom8
Error Mean Square8.2820
Critical Value 2.3060
Test Statistics5.4185
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Summary of the Result:

ANALYS

CT 5T

.07 3 ¢
.27 3bc
.10 3b
.30 3 a
.67 3b

IS FOR RESPONSE VARIABLE: KLTB

1, T2, T3, T4, T5

NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA

TABLE

Response Variable: KLTB

NL 2 1
CT 4 3
Error8
Total

Pairwi
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20.901360.4507 2.580.1368
76.597394.1493 4.010.0449
187.638723.4548

14 685.1373

se Mean Comparison of CT



Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Square23.4548
Critical Value2.3060

Test Statistics 9.1187

Summary of the Result:

Tl 59.37 3b
T2 65.70 3b
T3 66.87 3 ab
T4 75.10 3 a
T5 67.23 3 ab

ANALYSIS FOR RESPONSE VARIABLE: NSCT

FACTOR NO. OF LEVELS LEVELS

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: NSCT

NL 2 20287.0893 10143.5447 0.190.8292
CT 4 3195504.3160798876.079015.100.0008
Error8423253.9640 52906.7455

Total 14 3639045.3693

Effects StdErr
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NL145.47
CT187.81

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha0.05

Error Degrees of Freedom8
Error Mean Squareb52906.7455
Critical Value 2.3060

Test Statistics433.0818

Summary of the Result:

ANALYSIS FOR RESPONSE VARIABLE: NSLT

FACTOR NO. OF LEVELS LEVELS

CT 5 T1, T2, T3, T4, T5

NL 3 K1, K2, K3

Number of Observations Read and Used: 15
ANOVA TABLE

Response Variable: NSLT

NL 220.956010.4780 0.190.8278

CT 43270.7427 817.685715.100.0008
Error8 433.257354.1572

Total 143724.9560
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Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Squareb54.1572
Critical Value2.3060

Test Statisticsl13.8561

Summary of the Result:

Tl 44.10 3 ¢
T2 56.87 3bc
T3 62.40 3b
T4 89.23 3 a
T5 66.10 3b

ANALYSIS FOR RESPONSE VARIABLE: NSTT

CT 5 T1l, T2, T3, T4, TS5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: NSTT
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NL 2 110.916055.4580 2.000.1980
CT 4 940.9973 235.2493 8.470.0056
Error8 222.250727.7813

Total 141274.1640

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test
Alpha 0.05

Error Degrees of Freedom 8

Error Mean Square27.7813

Critical Value2.3060

Test Statistics 9.9241

Summary of the Result:

Means with the same letter are not significantly different.
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Phu luc 8.2. Két qua xir 1y so liéu thi nghiém vu Pong 2015

KET QUA XU LY CHIEU CAO CAY VU PONG 2015
Statistical Tool for Agricultural Research (STAR)
Thu Sep 22 12:19:37 2016

Analysis of Variance
Randomized Complete Block Design

ANALYSIS FOR RESPONSE VARIABLE: X3TST

Summary Information

CT 5 Tl1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: X3TST

NL 2 0.7293 0.3647 0.110.8948
CT 450.489312.6223 3.900.0480
Error825.8707 3.2338

Total 1477.0893
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Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha0.05

Error Degrees of Freedom8
Error Mean Square3.2338
Critical Value 2.3060
Test Statistics3.3859

Summary of the Result:

Tl 21.97 3 ¢
T2 23.87 3bc
T3 25.33 3 abc
T4 27.30 3 a
T5 26.00 3 ab

ANALYSIS FOR RESPONSE VARIABLE: X4TST

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: X4TST

NL 2 8.1213 4.0607 0.580.5811
CT 4 144.617336.1543 5.180.0234
Error855.8787 6.9848

Total 14 208.6173
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Summary Statistics

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha0.05

Error Degrees of Freedom8
Error Mean Square6.9848
Critical Value 2.3060
Test Statistics4.9761

Summary of the Result:

Tl 30.03 3 ¢
T2 33.87 3bc
T3 35.07 3 ab
T4 39.40 3 a
T5 36.70 3 ab

ANALYSIS FOR RESPONSE VARIABLE: XbLTST

FACTOR NO. OF LEVELS LEVELS

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15
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ANALYSIS FOR RESPONSE VARIABLE: X5TST

FACTOR NO. OF LEVELS LEVELS

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: X5TST

NL 2 5.3773 2.6887 0.180.8383
CT 4 237.470759.3677 3.980.0458
Error8 119.269314.9087

Total 14 362.1173

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Squarel4d.9087
Critical Value2.3060

Test Statistics 7.2700
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Summary of the Result:

Tl 39.63 3b

T2 45.80 3 ab
T3 46.13 3 ab
T4 51.53 3 a
T5 48.97 3 a

ANALYSIS FOR RESPONSE VARIABLE: X6TST

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: X6TST

NL 2 9.5573 4.7787 0.230.7969
CT 4 317.313379.3283 3.880.0488
Error8 163.662720.4578

Total 14 490.5333
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Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Square20.4578
Critical Value2.3060

Test Statistics 8.5162

Summary of the Result:

Means with the same letter are not significantly different.

ANALYSIS FOR RESPONSE VARIABLE: X7TST

Summary Information

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: X7TST

NL 288.149344.0747 1.320.3197

CT 4 513.5333 128.3833 3.840.0498
Error8 267.230733.4038

Total 14 868.9133
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Summary Statistics

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Square33.4038
Critical Value2.3060

Test Statisticsl10.8821

Summary of the Result:

T2 83.40 3 ab
T3 84.37 3 ab
T4 92.50 3 a
T5 87.43 3 a

ANALYSIS FOR RESPONSE VARIABLE: X8TST

FACTOR NO. OF LEVELS LEVELS

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15
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ANOVA TABLE
Response Variable: X8TST

NL 246.869323.4347 0.590.5767

CT 4 614.3333 153.5833 3.870.0491
Error8 317.730739.7163

Total 14 978.9333

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Square39.7163
Critical Value2.3060

Test Statisticsl11.8659

Summary of the Result:

T181.50 3b
T291.23 3 ab
T393.60 3 a
T4 100.63 3 a
T596.37 3 a

Means with the same letter are not significantly different.
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ANALYSIS FOR RESPONSE VARIABLE: X9TST

FACTOR NO. OF LEVELS LEVELS

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: X9TST

NL 228.561314.2807 0.240.7904

CT 4 943.9627 235.9907 4.000.0452
Error8 471.665358.9582

Total 141444.1893

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Squareb58.9582
Critical Value2.3060

Test Statisticsl14.4573
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Summary of the Result:

T185.93 3b

T295.63 3 ab
T398.33 3 ab
T4 109.60 3 a
T5 103.53 3 a

Means with the same letter are not significantly different.

ANALYSIS FOR RESPONSE VARIABLE: X10TST

Summary Information

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: X10TST

NL 226.212013.1060 0.180.8406

CT 41160.8533 290.2133 3.930.0472
Error8 590.714773.8393

Total 141777.7800
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Standard Errors

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Square73.8393
Critical Value2.3060

Test Statisticsl6.1792

Summary of the Result:

T189.77 3 ¢
T299.63 3bc

T3 103.10 3 abc
T4 116.13 3 a
T5 108.37 3 ab

Means with the same letter are not significantly different.

KET QUA XU LY TY LE PAU QUA VU DPONG 2015
Statistical Tool for Agricultural Research (STAR)
Thu Sep 22 12:15:50 2016

Analysis of Variance
Randomized Complete Block Design

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

197



ANOVA TABLE
Response Variable: SCH

NL 2 1.6120 0.8060 1.210.3478
CT 423.5093 5.8773 8.810.0050
Error8 5.3347 0.6668

Total 1430.4560

NLO.5165
CTO0.6667

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha0.05

Error Degrees of Freedom8
Error Mean Square(0.6668
Critical Value 2.3060
Test Statisticsl1l.5375

Summary of the Result:

Tl6.63 3 c
T27.77 3bc
T38.43 3b
T4 10.40 3 a
T58.97 3 ab

Means with the same letter are not significantly different.
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CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: SQ

NL 2 6.1173 3.0587 0.600.5733
CT 4 348.542787.135717.010.0006
Error840.9893 5.1237

Total 14 395.6493

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha0.05

Error Degrees of Freedom8
Error Mean Squareb5.1237
Critical Value 2.3060
Test Statistics4.2619
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Summary of the Result:

Tl 18.90 3 c¢
T2 25.07 3b
T3 27.47 3b
T4 33.77 3 a
T5 28.17 3b

Means with the same letter are not significantly different.

ANALYSIS FOR RESPONSE VARIABLE: SH

Summary Information

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: SH

NL 2 8.5613 4.2807 0.200.8211
CT 4 345.369386.3423 4.080.0433
Error8 169.498721.1873

Total 14 523.4293
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Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Square21.1873
Critical Value2.3060

Test Statistics 8.6667

Summary of the Result:

Tl 38.40 3b

T2 45.20 3 ab
T3 47.83 3 a
T4 52.97 3 a
T5 48.57 3 a

Means with the same letter are not significantly different.

ANALYSIS FOR RESPONSE VARIABLE: TLDQ

Summary Information

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: TLDQ

NL 259.956029.9780 1.800.2255
CT 4 309.804077.4510 4.660.0309
Error8 132.904016.6130

Total 14 502.6640
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Summary Statistics

Pairwise Mean Comparison of CT
Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Squarel6.6130
Critical Value2.3060

Test Statistics 7.6743

Summary of the Result:

Means with the same letter are not significantly different.

KET QUA XU LY NANG SUAT VA CAc YEU TO CAU THANH NANG SUAT VU PONG 2015
Statistical Tool for Agricultural Research (STAR)
Thu Sep 22 12:11:33 2016

Analysis of Variance
Randomized Complete Block Design
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FACTOR NO. OF LEVELS LEVELS

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: SQ

NL 2 6.1173 3.0587 0.600.5733
CT 4 348.542787.135717.010.0006
Error840.9893 5.1237

Total 14 395.6493

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha0.05

Error Degrees of Freedom8
Error Mean Squareb5.1237
Critical Value 2.3060
Test Statistics4.2619

Summary of the Result:

Tl 18.90 3 ¢
T2 25.07 3b
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ANALYSIS FOR RESPONSE VARIABLE: KLTBOQ

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: KLTBQ

NL 231.705315.8527 0.660.5415
CT 4 372.970793.2427 3.900.0481
Error8 191.321323.9152

Total 14 595.9973

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test
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Alpha 0.05

Error Degrees of Freedom 8
Error Mean Square23.9152
Critical Value2.3060

Test Statistics 9.2077

Summary of the Result:

ANALYSIS FOR RESPONSE VARIABLE: NSCT

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: NSCT

NL 218.9453 9.4727 0.000.9998

CT 4 2970801.2933742700.323317.870.0005
Error8332428.5747 41553.5718

Total 14 3303248.8133
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Standard Errors

NL128.92
CT166.44

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha0.05

Error Degrees of Freedom8
Error Mean Square41553.5718
Critical Value 2.3060

Test Statistics383.8121

Summary of the Result:

ANALYSIS FOR RESPONSE VARIABLE: NSLT

FACTOR NO. OF LEVELS LEVELS

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: NSLT

NL 2 0.0237 0.0118 0.000.9997
CT 43039.0615 759.765417.860.0005
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Error8 340.245442.5307
Total 143379.3306

Pairwise Mean Comparison of CT

Least Significant Difference (LSD)

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Square42.5307
Critical Value2.3060

Test Statisticsl2.2791

Summary of the Result:

FACTOR NO. OF LEVELS LEVELS

CT 5 T1, T2, T3, T4, T5
NL 3 K1, K2, K3

Test
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Number of Observations Read and Used: 15

ANOVA TABLE
Response Variable: NSTT

NL 2 3.9093 1.9547 0.080.9229

CT 4 796.4627 199.1157 8.250.0061
Error8 192.977324.1222

Total 14 993.3493

Pairwise Mean Comparison of CT

Least Significant Difference (LSD) Test

Alpha 0.05

Error Degrees of Freedom 8
Error Mean Square24.1222
Critical Value2.3060

Test Statistics 9.2475

Summary of the Result:

Tl 31.60 3 ¢
T2 43.37 3b

T3 47.57 3 ab
T4 53.07 3 a
T5 48.43 3 ab

Means with the same letter are not significantly different.
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PHU LUC 9. Gia ca mdt sé vat tw sin xuit nong nghiép va hang héa nong
san trén dia ban diéu tra nim 2014 va tai Gia Lam, Ha N6i nam 2016

TT Tén hang hda Don vitinh  Gid binh quan Ghi chu
.  Trén dia ban diéu tra nim 2014
1 Vit tw

Gidng ddng/cay 300

Phan dam ure ddng/kg 8.000

Phén l4n ddng/kg 3.000

Phén Kali ddng/kg 10.500

Phén hitu co ddng/kg 4.000

Voi ddng/kg 3.000

Thudc BVTV: ddng/géi 10.000

bénh suong mai,
xoan vang la,...

Cay que lam gian ~ ddng/cay 500
M4y bom nudc ddng/chiéc  640.000 Thoi han st dung 5 nim
Ong nhya PVC ddng/m 25.000 Thoi han st dung 5 nim

2 Gia ca chua

Bic Ninh ddng/kg 6.100
Hai Phong ddng/kg 5.800
Nam Dinh ddng/kg 5.100
Ha Noi ddng/kg 6.300
Hai Duong ddng/kg 5.200
Hung Yén ddng/kg 6.000
3 Niing suit ca

chua

Bic Ninh tAn/ha 38,23
Hai Phong tan/ha 37,67
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I

Nam Dinh
Ha Noi
Haéi Duong
Hung Yén

Gia Lam, Ha Noi
nam 2016

Gidng

Phan dam ure
Phan 1an
Phan Kali
Phan vi sinh
Voi

Thubc BVTV:
bénh suong mai,
xoan vang 14, ...

Cay que lam gian
M4y bom nudc
Ong nhya PVC
Ong chinh 25mm
Day nho giot 6mm

Dau chdt, filting
thang

Bon nude Inox
Son Ha 1000L
Kiéu dimg
SHD500F720

Loc 27

Qua ca chua

tAn/ha
tAn/ha
tAn/ha

tAn/ha

ddng/cay
ddng/kg
ddng/kg
ddng/kg
ddng/kg
ddng/kg

dong/g6i

ddng/cay
ddng/chiéc
dong/m
ddng/m
ddng/m

ddng/chiéc

ddng/chiéc

ddng/chiéc

ddng/kg

43,54
39,58
38,47

36,72

350
9.000
3.500
13.500
6.000
4.000

10.000

500
640.000
25.000
13.000
6.100
3.000

3.000.000

400.000

6.600

Thoi han st dung 5 nam
Thot han st dung 5 nam
Thoi han st dung 5 nam
Thoi han st dung 5 nam

Thot han st dung 5 nam

Thoi han st dung 15 ndm

Thoi han st dung 5 nam
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PHU LUC 10. Miu phiéu diéu tra nong hd

HQC VIEN NONG NGHIEP VIET NAM CONG HOA XA HOI CHU NGHIA VIET NAM
: 5 Bk AL G = tpdor—hgunb phie

i Mwmﬂm%

sé phléu 2

Ho va tén chithdt... Jrao..... Va%...... fl .................................................
Bia chi:.. ’,2{,«5'; j\w f’l@a x:: Jﬁvﬁ f\@m‘f}wf ..........
FU CORRN m ..................... {ﬁ;%i tmh I 7S
ﬁhzmg *ﬁt gf%fz mmg subn Ong/Ba cong cip mdt ot 36 thing tin v hiogt zﬁs’;‘mg gh }mai nﬁng

fighiép olia gia dinh
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5, Chi phi ddu tw vi tha nhip cia mft sb cay trbng:

Loai cay trdng Ghi chi
Hang muc .
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10, Ngubn nwée twéi v phwong phip twéi (Bénh diu ¥ vio oft chon twong fog)

Ngudn nudc tudi Phuong phap tudi
Cay Nude ao, | Gieng | Giéng | Tuéi | Tuéi | Tudi | Tudi Céch
trong | song,kénh | dao | khoan | ngdp | ranh phun | nho | khac
mua giot

TT

11. Lwgng nuwéc twdi va chi phi cho twéi nwée
Luong nudc Chi phi cho tuéi nude (d/sdo) ]
| Bawnrthict | Congtud | Nbignlig

fe

13. Ong/vd cho ¥ | ién @ phue vy W6t tHou i dia

phuong:

[ ] Chidéng WKhéng chu dong
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Néu khéng chit ddng, 6ng/ba cho biét 1y do:
£

L N B

b B S




PHU LUC 11. Mt s6 hinh anh thi nghiém va mé hinh

a. Cdy moi trong b. Cay bat dau héo

Anh 2. Xdc dinh d§ Am cay héo
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a. Liy mau dat ngoai dong ruéng b. Ngam mau dét ngap trong nudc
Anh 3. Xéc dinh d¢ Am t6i da dong rudng

Anh 4. Xiéc dinh ap lwc nwéc, lvu lwong nhé giot thich hop
va mién thim trong dit do twéi nhé giot (thi nghiém 1)

Anh 5. Twéi nhé giot cho khéi dit (thi nghiém 2)



Anh 7. M6 hinh trinh dién tai Co Bi, Gia Lam, Ha Noi
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