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ABSTRACT

Groundwater is the main water source for agricultural cultivations in the Vinh
Chau district, but it has been depressed significantly due to over-exploitation.
The study aims to save water used for shallot production by applying
automatic irrigation model (the Sprinklers system). The treatments of
automatic irrigation were designed for 2 seasons in the study area: ealier and
later season. The amount of irrigation water for shallot was determined by the
CropWat model and the irrigation schedule was set based on in-situ soil
moisture, measured by Takemura DM -15. The results showed that the
automatic sprinklers system model saved about 25% - 69% of irrigating water
and 80% - 90% of time for irrigating (calculated per 1.000m?), without any
significant changes of the yield, compared to traditional irrigation method.
The investment costs for automatic sprinklers system were estimated about 8
million VND/1.000m?> and it could be used for about a 4 year-period
(depending on actual farming practices) for various plants. In conclusion, the
automatic irrigation can be used to alter traditional technology of local famers
to improve production efficiency, reduce negative impacts on groundwater and
adapt to water shortage in the future.

TOM TAT

Nuée dudi ddt la nguon nwée chinh phuc vu cho san xudt néng nghiép & huyén
Vinh Chdu, nhung nguén nwée nay dang bi sut giam nghiém trong do khai
thac qua muc. Nghién curu dwoc thuc hién nham muc dich tiét kiém luong
nieée twedi cho san xudt néng nghiép bang ky thudt twéi phun mua tw déng, dp
dung trén cdy hanh tim. Cac nghiém thirc tuwdi bang ky thudt phun mua ti
dong duwoc xay dung cho 2 vu hanh som (HS) va hanh muon (HM) tai khu vuc
nghién ciru. Lugng nudc twéi cho cdy hanh tim dwoc xdc dinh qua mé hinh
tinh todn nhu cau nuéc cho cdy trong (CropWat), thoi gian twdi dya vao do
am va dwoc xdc dinh qua thiét bi do d¢ am (Takemura DM -15). Két qua
nghién cieu cho thdy ky thudt twéi phun mua tw dong c6 thé tiét kiém 25% -
69% luwong nucc wdi, 80 - 90% thoi gian twdi nhung van ddam bdo ndng sudt
so voi ky thudt canh tac truyen théng cia nguwoi dan. Chi phi dau tw cho mé
hinh la khoang 8 triéu dong/1000m’ va thoi gian sir dung dwoc khodng 4 nam
cho nhiéu logi cdy trong khdac nhau. Két qua quan trong la ky thudt twoi phun
mua tiw dong cé thé thay the ky thudt twoi truyen thong cia nguoi dan nham
ndng cao hiéu qua san xudt, giam tac dong dén nguon nwée dudi dat va thich
ing voi hién trang thiéu nwée teéi trong twong lai.

Trich dan: H6ng Minh Hoang, L& Anh Tuén, L& Van D, Truong Nhu Phuong va Pang Tram Anh, 2016.
banh gia hi€u qua kinh té va tiét kiém nudc mo hinh tudi phun mua tw dong cho cay hanh tim tai
huyén Vinh Chau, tinh So6c Trang. Tap chi Khoa hoc Truong Pai hoc Can Tho. 47a: 1-12.
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1 GIOI THIEU

Hanh tim (Shallot) c6 tén khoa hoc la Allium
cepa var ascalonicum, thuéc nhoém rau an cu va
dugc xem la mot trong nhitng déc san cua tinh Séc
Trang, co gia tri kinh té cao va c6 mot vi tri quan
trong trong co cau cdy trong cia huyén Vinh Chéu
(Pang Thi Cuc, 2008). Huyén Vinh Chéu c6 truyén
théng canh tac hanh tim lau doi va c6 dién tich
trong hanh tim nhiéu nhat ca nudc. Toan huyén co
dién tich trong mau luong thuc va cay cong nghiép
ngin ngdy 13 10.500 ha; trong d6 dién tich hanh
tim 1a 6.500 ha, chiém 62% dién tich trong mau
clia huyén (Ho6i dong nhan dan huyén Vinh Chau,
2014). Trong nhitng nim gan dédy, viéc canh tac
hanh tim tai Vinh Chau bat dau c6 chiéu huéng suy
giam, ning suat khong 6n dinh va chét luong kém,
kho bao quan va ton trit sau thu hoach. Nguyén
nhan chinh 1a do viéc m& rong dién tich cung véi
thadm canh cao, dac biét 1a ndng dan lam dung phan
héa hoc va thudc héa hoc da 1am gia tang sau bénh
hai trén cdy hanh tim (Nguyén Thi Loc, 2012).

Ngudn nuée 13 mot trong nhitng yéu to quan
trong trong qua trinh phat trién clia cay trong, tuy
thudc vao diéu kién tu nhién, dic tinh cy trong va
dic diém cua khu vue ma co nhing phuong phap
tudi khac nhau nhu: tudi ngap (surface irrigation),
tuGi  phun (sprinkler irrigation), tuwéi ngdm
(subsurface irrigation) hay tudi nhd giot (drip
irrigation) (FAO, 2001). Dya vao cac phuong phap
co ban trén, hién nay da co6 trén 30 phuong phap
tuGi duge nghien ctru va ap dung cho ting loai cay
trdng voi cac didu kién ty nhién khac nhau (Big
Picture Agriculture, 2013). Dbi voi cy trong, vige
cung cap dung lugng nudce, phan bon cho nhu cau
phat trién va sinh truong la rit quan trong; néu
cung cép thira, thiéu hodc khong dung thoi gian
déu anh huong dén sy phat trién cua cdy
(Wassmann et al., 2004; Lé Anh Tuin, 2005;
Steduto et al., 2012; Wang and Baerenklau, 2014).
Bén canh d6, chat luong ngudn nude va dét cling
anh huong dang ké dén lugng phan bon can cung
cép, néu trong nudc va dét co nhleu vi lugng s&
lam giam lwong phan bon cung cp cho ciy trong
(Buttar et al., 2014; Levy et al., 2014; Smith et al.,
2014). Hién nay, phan 16n & cac nudc phat trién
nhu My, Uc, Ha Lan, Isreal... déu ap dung cac ky
thuat cong nghé cao trong san xuit nong nghiép
nham st dung hiéu qua ngudn tai nguyén nudc,
giam tac dong dén moi truong va luc luong lao
dong ciing nhu nang cao ning suit cay trong. Bén
canh d6, cac giai phap tudi tiét kiém nudc clng
dugc dat biét quan tdm ¢ cac vung khan hiém
nguon nudc tudi nhu: ven bién, sa mac, ban sa

ac... (Mohammad et al., 2013; Hedley et al,
2014).
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DPéi v6i Viét Nam, cong nghé¢ tudi tiét kiém
nude duoc bit dau tir nam 1993 va chu yéu 1a thuc
nghiém tai cac co s& san Xuat; tuy nhién, h¢ théng
tudi tiét kiém nude & muc thip va don gian. Hé
thong con han ché & d6 bén va tudi tho chua cao do
thiét bi duong 6ng khong duogc san xuit chuyén
dung (Vién Quy hoach Thuy Loi, 2000). Ky thuat
tudi tiét kiém nudc trong nong nghiép ¢ Viét Nam
tuy van con han ché vé k¥ thuat nhung da gitp tiét
kiém dugc luong nude tudi dang ké va van dam
bao dugc ning suét cay trong (Nguyén Thi Bich
Hang, 2011). Van dé tuéi tiét kiém nudc cho cay
trong & Viét Nam dang duoc sy quan tdm dang ké
do nhu ciu cua sy phat trién va su tac dong cua
bién d6i khi hau (BBKH) dén ngudn tai nguyén
nudéc trong twong lai. Nhiéu nghién ctru vé viée
twdi tiét kiém nude duoc thue hién nhu: Mo hinh
tudi tiét kiém nudc va xac dinh ché do tudi hop ly
cho cay dira & Nong truong song Boi, tinh Hoa
Binh, bao gém viéc xac dinh diéu kién rng dung,
tinh toan nhu cAu nudc cho cay trong, thiét ké, lip
dit va quy trinh van hanh hé thong tuéi (Pinh Vi
Thanh va Poan Doan Tuén, 2007); nghién ctru vé
bién phap tu gdc gitt 4m cho cdy dira ciia Pham Thi
Minh Thu va Nguyén Trong Ha (2010) cho két qua
1a viée ti gbe giit 4m co tac dung lam ting gia tri
do6 am dat va giam dugc lugng nudce tudi va lam
tang ti 16 ra hoa, ning suit dua tir 14,7-17,3% so
v6i khong ti gde giir 4m; mé hinh tudi nho giot va
c6 che phu nilong ap dung trén cho cay ca chua
theo nghién ctru ciia (Tran Thai Hing, 2008) di
cho théy rﬁing ¢ thé tiét kiém duoc luong nudce
gap ddi so véi phuong phép canh tac truyén théng
thuc té; trong cac nghién ctru thugc dy an chwong
trinh nghién ctru vé thich @mg véi bién d6i khi hau
hop tac giita Trudong DPai hoc Can Tho va Trung
tam Nghién ctru truong Dai hoc Wagennegent, Ha
Lan (2011 - 2014) da dua ra nhleu giai phap vé luu
trir nu6e phuc vu cho san xuat vao mua kho cho
nguoi dan o Déng bing song Cuu Long. Tuy
nhién, nhimg nghién ctru Ve cac phuong phép tudi
tiét kiém nudc cho cdy trong hau hét 1a ap dung
cho ving dat phu sa; trong khi d6, d6i voi ving dat
cat ven bién vin chwa dugc quan tim cao trong
nghién ctru. Hién nay, san sudt néng nghiép & ving
ven bién ngay cang gia ting din dén ngudn nudc
dudi dat ngay cang suy giam nghiém trong do su
khai thac phuc vu cho nhu cau sir dung ciia nguoi
dan. Theo két qua nghién ctru cua Huynh Van Hiép
va Tran Vin Ty (2012); Tran Trong Duy (2014);
va Ngan Kiéu (2013) thi muc nu6c ngim & tinh
Tra Vinh va Soc Triang dang sut giam nghiém
trong, dac biét la trong mua kho muc nudc ngém
trung binh sut giam tir 4 d&én 9 m. Do vay, nghién
ctru “Panh gia hiéu qua kinh té va tiét kiém
nwéc cia mé hinh twéi phun mwa tw dong cho
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cdy hanh tim tai huyén Vinh Chau, tinh Soc
Tring” duoc thyc hién nhim muc dich tudi higu
qua va tiét kiém cho céy hanh tim trong qua trinh
canh tac. Thém vao d6, muc dich cua dé tai 1a
nhim gop phin nang cao hiéu qua trong qua trinh
san xuat hanh tim va giam tac dong dén ngudn
nuée dudi dat ciing nhu dam bao ngudn nude tudi
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trong twong lai trudc cac thach thirc kho khan vé
nguon nudce tudi tai khu vye nghién ciru.

2 PHUONG PHAP NGHIEN CUU
2.1 S6 li¢u ddu vao

S liéu dau vao cho mé hinh CropWat tai khu
vue nghién ciru duge thé hién & Bang 1.

Bang 1: Cac chi tiéu va gia tri ddu vao cho mé hinh CropWat tai khu vwre nghién ctru

STT Yéu to Ponvi Giatri Tham khio
S6 lidu khi twong
1 Nhiét d9, luong mua, toc do gio, do am, s6 gid  Theo Bo sb Trung tdm quan tréc khi
ning va luong nudc bde hoi tir 2010 - 2014 ngay lifu  tuong tinh S6c Trang.
S6 lidu dat
D6 4m ban dau % 16 Thu méu truc tiép va Phan
2 Do 4m dong rudng (FC) % 41 tich tai Khoa Nong nghiép
D6 4m héo cay (WP) % 82  — Truong Pai hoc Can
He¢ s6 thim (Ksat) m/h 6,62  Tho.
S0 ligu ciy trong
Chiéu cao cay trung binh cm 45 Do truc tiép tai khu vuc
3 Do sdu ré trung binh cm 30 nghién ctru.
Hé s6 p - 1,1 Food and Agriculture
Hé s6 Ky - 0,3  Organization (FAO). 1998.

Céac s lidu lién quan dén viéc canh tac hanh
tim nhu thoi gian tudi, k¥ thut tudi va ngudn nudce
tudi duge thu thap truc ti€p tai khu vuc nghién ciru
qua phéng van tryc tiép cac hd dan.

2.2 Khu vee nghién ciru

Huyén Vinh Chau thuc ving dong bang ven
bién phia Nam cua tinh S6c Trang, c6 tiém nang
16n vé& phat trién kinh t& bién va ving ven bién.
Huyén c6 chiéu dai bo bién trén 43 km la ving
bién duoc bdi tu hang nam. Huyén Vinh Chéu c6
ctra song My Thanh db ra bién nén c6 loi thé 16n
dbi voi phat trién nudi trong va khai thac thiy, hai
sdn, san Xuét mu01 van tai duong thiy, md rong

"hChau

dién tich rimg phong ho va phat trién du lich sinh
thai ven bién. Vinh Chau c6 toa do dia Iy tir 9°22°
dén 9°24° vi 49 Béc va tir 106°05° dén 106°42°
kinh d6 Pong. Pic diém khu vyc nghién ciru 1a
vung canh tic nong nghi¢p lda va hoa mau trong
d6 hanh tim 1a cay trong chinh. Dic tinh dat ¢ khu
vue khao sat chi yéu 1a dét cat pha thit nhe nén giit
nude kém, ngudn nude chii yéu phuc vu cho sinh
hoat va san xuét 1a ngudn nuéc dudi dat. Pa sb cac
ho dan dugc khao sat tai khu vuc nghién ctru la
nguoi dan tdc Khome, Hoa va k¥ thuat canh tac
cta nguoi dan con chua cao. Khu vuc nghién ciru
duoc thé hign ¢ Hinh 1.

Google earth
C

Hinh 1: Ban d6 khu vue khio sat tai huyén Vinh Chéu, tinh Soc Triing (du chAm d6 trong hinh 1a toa
do cac ho dan dugc phéng van tai khu vue nghién ciru)
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2.3 Xay dung mo hinh twéi phun mwa cho
ciy hanh tim
a. Xac dinh luvong nudc twoi cho cay hanh tim

Nhu cdu nuée tudi cho cdy hanh tim dwoc xac
dinh qua mé hinh Cropwat, tinh toan trén co s& can
bang nudc (nhu cau nude va lwong nudc can cung
cap) két hop voi cac didu kién thoi tiét (nhiét do,
luong mura, bdc thoat hoi) va diéu kién ty nhién vé
dat dai va loai cdy trong (FAO, 1998). Nhu cau
nudc tudi cha cdy trong (ET.) trong md hinh
CropWat dugc tinh toan theo cac cong thuc
Penman Motheith (CT2 va CT3).

ET, = K, * ET, (CT2)
ET,
900
0.4084(R, — G) + Yo7 ta(es — €) (CT3)

A+y(1+0.34u,)

Trong d6: ET.: Nhu céu nudc tudi cho cay
trong (mm/ngay), K.: Hé s6 sinh 1y cdy trong, ET,:
Bdc thoat hoi nudc (mm ngay 1, Rn: Ludi birc xa
trén bé mat cay trong M7 m ngay™'), G: Thong
luong nhiét cua dat (MJ m? ngay™),T: Nhiét do
trong binh khong khi tai d6 cao 2 m (°C), Ua: Thc
do gio tai 2 m chiéu cao so v6i mit dat (m.s™), ey
Ap suit hoi nudc bdo hoa (kPa), e,: Ap sudt hoi
gitra nhiét d6 voi ap sudt hoi bdo hoa tai nhiét do t
(kPa °C™), y: Hang s6 biéu nhiét (kPa °C™).

b. Xay dung mé hinh twoi nudc phun mura tw
dong cho cdy hanh tim

MBS hinh tuéi nudc cho cdy hanh tim duogc xay
dung theo k¥ thuat tuwi phun mua ty dong va bd tri
tai khu vire nghién ctru trén dién tich 2000 m? qua
2 vu hanh sém va hanh mudn (Hinh 2). Khu vuc
thi nghiém duoc bd tri thanh 3 nghiém thirc chinh
gém: (1) nghiém thirc tudi phun mua dya vao do
am dugc tinh toan tir mé hinh CropWat (dién tich
300 m?); (2) nghiém thirc twdi phun mua dya vao
do a 4m duogc hiéu chinh lai tir két qua mé phong do
4m cia md hinh CropWat (dién tich 700 m?); va
(3) nghiém thirc tudi theo cach tudi truyén théng
cua nguoi dan (dién tich 1000 m ) Trong do,
Nghiém thirc (1) duoc bd tri theo s lidu thyuc té
qua két qua tinh toan tir mo hinh CropWat nham dé
so sanh vd&i hi€u qua canh tic ciia nguoi dan va
kiém dinh lai véi két qua ban dau tinh toan tir diéu
Bang 2: P) 4m giéi han cho cac nghiém thire twéi
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kién thyc t& qua mo hinh CropWat. Nghiém thirc
(2) duoc hiéu chinh lai tir két qua mo phong cua
mé hinh CropWat nham phu hop voi diéu kién
thuc té theo phwong phap cia Vién Quy hoach
Thiy loi (2000) va 14 nghiém thirc chinh dé so sanh
véi k¥ thudt canh tic ciia nguoi dan. Nghiém thirc
3 1a nghiém thic dbi chimg dé so sanh hiéu qua
cia md hinh tudi phun mua tuy dong va & mdi
nghiém thirc dugc thiét ké nhidu ludng trdng hanh
nhu mot nghiém thirc 1dp lai. Cac chi ti€u so sanh
hiéu qua gittra m6 hinh tudi phun mua ty dong so
v6i mo hinh canh tac truyén thong cia ngudi dan
bao gom: (1) lwong nude tudi; (2) thoi gian tudi;
va (3) hiéu qua kinh té.

Hé théng mo hinh twoi phun mua tu dong gdm
céc thanh phan chinh nhu: May bom (1.5hp), éng
dan nudc chinh (@ 34), 6ng nhanh (@ 27), van (@
34), va voi phun nuée. Phuong phap bd tri voi
phun dugc dua theo cach bd tri hinh tam giac (dua
vao tbc d6 gi6 trudéc khi twdi) theo TCVN
9170:2012 vé Hé thdng tudi tiéu - Yéu cau ky thuat
tudi bang phuong phap phun mua, voi khoang cach
bb tri glua cac voi phun nuéclaa=b=1,75*24 =
4 m va moi duong 6ng chinh dan vao luéng hanh
ciia md hinh déu duoc lip mot van khéa nude.
Nguyén 1y hoat dong ctia mé hinh dwa vao do am
t61 han (FC va WP) dugc xac dinh qua thiét bi do
d6 4m Takemura DM -15. Khi do 4m xuéng mirc
t6i han can tudi (WP), may bom s€ dugc mo va mé
van khoa nude duong dng chinh vao ludng trong
hanh, néu dat méc tudi han trén (FC) thi ngung
twéi. Cach tudi nude cho hanh tim dugc thé hién
qua CT 4, va do 4m tudi han duoc thé hién & Bang
2.

khi Q< WP = Bit dau tudi
(CT4)

FC > Q¢ > WP;
va Q> FC =» Ngung tudi

Trong d6: Qi Luong nude can cung cap cho
ciy trong tai thoi diém t (m*/ha); FC: Do 4m dong
ruéng (duoc quy ddi ra luong nude) ma khi dat gia
tri nay s& ngung tudi (m/ha); WP: P6 4m héo cay
(dugc quy dbi ra luong nude) ma tai do can cung
cap nude cho cay trong (m*/ha), trong mo hinh tudi
phun mua thue té gia tri WP = 2/3 FC (Vién Quy
hoach Thuy loi, 2000).

Nghiém thirc PO Am tudi P§ Am ngung tuéi Dién tich (m?)
CropWat ~35% =45% 300
Hiéu chinh ~ 40% ~ 60% 700

Nguoi dan Tuy theo nguoi dan

Tuy theo nguoi dan 1000




Tap chi Khoa hoc Truong Dai hoc Can Tho

~ 16m

T T
Nghiém thirc
Hiéu Chinh

°

LVc')i phun mua

4m

62m
0

=~

41

]

Nghiém thirc
CropWat

Phan A: Khoa hoc Tu nhién, Céng nghé va Moi triong: 47 (2016): 1-12

=
=
I
u
Nghiém thuc
Ngudi dan (1000m?)
-
3
—
=
x
u

|

Hinh 2: So d6 bd tri cac nghiém thirc twéi tai hg dan Thach An ¢ phuong 2 thi xi Vinh Chau

3 KET QUA VA THAO LUAN
3.1 Hién trang canh tac nong nghiép va
ngudn nuéc sir dung cho nhu cau tuwéi

Hoat dong san suat nong nghiép & khu vuc
nghién ctru kha phong phi va da dang véi nhiéu
loai cdy trong khac nhau phan b6 déu trong nam;
trong d6, hanh tim 13 cdy trong chu yéu (Hinh 3).
Céc loai cdy trong chinh tai khu vuc nghién ctru
nhu: hanh tim, lda, cu cai, va cac loai cay tréng
ngin ngay khac (Bang 3). Két qua khao sat 60 ho

dan cho thay, hiu hét tit ca cac ho dan déu trong
hanh tim trong vu chinh (chiém 98%) va c6 56,7%
s6 ho trong hanh sém (hanh gidng) dé ting thém
thu nhép va cung cap gidng cho vu hanh muén (vu
hanh chinh). Ngoai ra, cac loai cay trong khac nhu
cay loa va cu cai trang ciing dugc ngudi dan trong
nhiéu (ch1em 40% va 25% sb ho dan), mot s6 it ho
dan con lai tréng cac loai cay khac nhu: 6t, dau
phong va dua hau (chiém 15%).

Bing 3: Thoi gian phan bd cAy trong trong nim tai khu vue nghién ctru

Thang 1 2 3 4 5 6 7 8 9 10 11 12
Lua X X X

Hanh Mudn X X X X
Hanh S6m X X X

Cac loai rau mau khac X X X X

Nguon nuée chinh sir dung tudi cho canh tac
ndéng nghiép ¢ huyén Vinh Chau la ngudn nudc
ngim va dang suy giam trong thoi gian qua theo
nhan dinh cia nguoi dan. Tang nude khai thac dao
dong trong khoang tir 5 — 170 m; trong d6, chia
lam 3 loai gom: (1) giéng c6 do sau (<12 m); (2)
giéng c6 d6 sau 16n hon 12 m va nho hon 100 m;

va (3) giéng c6 do sau 16n hon 100 m. Qua két qua
phong van cho thay, hau hét cac ho dan dang khai
thac & tang nudc dudi dat >100 m (chiém 64%), c6
khoang 28% cac ho dan dang khai thac & tang nudc
dudi dat tr 12 — 100 m, con lai 1a khai thac nuée
dudi dét c6 d6 sau dudi 12 m (chiém 8%). Két qua
duoc thé hién qua Hinh 3.
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CaAc loai ciy trong tai khu vuc nghién ciru Do siu giéng khoan khai
s 98,3
S 100 -
s
S 80 -
[+
o 56,7
w 9
5 60 -
= 40,0
s 40 -
:g. 25,0
w 20 - 15,0
1774
0
Hanh sém Hanh mudn Lua Ci cdi trang Cay trong khac

Hinh 3: Thong tin vé céc loai ciy trong chinh tai khu vire nghién ctru

3.2 Phwong phap twéi nwoe cho cdy hanh
tim caa nguwoi din tai khu vue nghién ciru

Theo két qua phong van cho thiy, hiu hét
ngudi dan & khu vuc nghién ctru st dung moto dé
bom tudi va ky thuat tuéi nude chu yéu dua vao
kinh nghiém truyén thong. Trong mua vy, nguoi
dan chia ra nhiéu giai doan tuéi nude khac nhau va
phﬁn 16n cac ho dan chia ra 2 hodc 3 giai doan tudi
chiém 83%, trong d6 s6 ho dan chia ra 2 giai doan
tudi chiém 45%. Mot sb ho dan chia ra 4 giai doan
tudi chiém 15% va chi c6 2% s6 ho dan chi tuéi
mot giai doan trong sudt mua vu (Bang 4). Nguoi
dan thudng tudi nude 2 1an trong ngay (tudi sang

va chidu) va mdi giai doan tudi co thoi gian tudi
khac nhau va thoi gian tudi vao budi sang nhiéu
hon thoi gian tudi vao budi chiéu. Thoi gian tudi
nudc cho cay hanh tim tai khu vuc nghién ctru dao
dong tir 1,7h — 3h/ngay va trung binh 1a 2.1h/ngay.
D6i v6i ho dan chia 1am 4 giai doan tudi thi thoi
gian tudi sang va tudi chiu co sy twong duong
nhau & cap giai doan (1 — 3) va cap giai doan (2 -
4). Thoi gian tudi sang va tudi chiéu o giai doan 1
la (1,1h — 1,1h) va giai doan 3 1a (1,3h — 1,2h).
Trong khi d6, ¢ giai doan 2 va giai doan 4 ngudi
dan chi tap trung tudi vao budi sang va khong tudi
hodc tuéi rat it va budi chiéu.

Béng 4: Thai gian trung binh cac giai doan twéi va thoi gian twéi nwde cho ciy hanh tim tai khu vuc
nghién ciru trén dién tich twéi truyén thong (1000 m?)

Ciach % sé hd Giai doan 1 Giai doan 2 Giai doan 3 Giai doan 4 TB/
twéi din Séng  Chiéu Séng Chiéu Sing  Chiéu _Séng  Chiéu _ Ngay
0 - 70 ngay
0,
1 2% oh 1h 3h
0— 37 ngay 38— 70 ngay
0,
2 4% 12h  09h  11h _ 05h 1.8k
0— 18 ngay 19—46 ngay 47 — 70 ngay
0,
3 38% 12h 04h  12h  09h 12h  0.lh 1.7h
0— 11 ngay 12 — 27 ngay 28— 52 ngay 53— 70 ngay
0,
4 15% Ioh  Llh  13h 13h  12h  12h  o2n  85h
Tdng thoi gian tudi trung binh/ ngay 2,1h

3.3 Két qua mé phong hrong nwéc twoi

Nguoi dan khu vye nghién clru st dung may
bom 1a 1,5 HP dé bom nudc tir giéng khoan tudi
cho cdy trdng va tiéu tén luong nudce 1a khoang 7,2
m?/gioy (tinh theo cong suat toi da ctia may bom).
Tuy nhién, do may bom cia nguoi dan da qua st
dung nén wdc tinh hi¢u suit hoat dong la khoang
80% so v6i hiéu suat tbi da; do vay, lugng nudc
tudi trong mot gid 1a khoang 5,76 m3/git. Nhu vay,

trong mdt ngay nguoi dan trung binh sit dung mot
lugng nude tudi cho cay hanh tim la khoang 12
m’/ngay/1000 m? (2,1h x 5,76m’/gio), va trong mot
mua vy 70 ngay, nguoi dan tai khu vyc nghién ciru
st dung lugng nudc trung binh la khoang 840
m?/1000 m2. Két qua mo phong lugng nude tudi
cho cady hanh tim trong thoi gian 5 nam (2010 —
2014) cho thiy, lugng nudc tudi dao dong trong
khoang tir 244,6 — 282,9 m*/1000 m?/vu, trung binh
1a khoang 265 m*vu/1000 m? (Hinh 4). Két qua
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luong nude tudi md phong thip hon nhiéu so véi
luong nudce tudi hién tai ma ngudi dan da sir dung
dé tudi cho cay hanh tim tai khu vuc nghién ciru.
Qua d6 cho thay rang, nguoi dan tai khu vuc
nghién ctru c6 thé da st dung lang phi mot luong
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nude dang ké cho viée tudi; thém vao dé, thoi gian
canh tac 1a vao mua kho nén viéc két hop voi lang
phi ngudén nudc tudi nhu hién nay 1a van dé can
duoc quan tam.
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Hinh 4: Két quaz mé phéng tong lwong nuéc cin twdi cho cAy hanh tim trong mua vu (70 ngay) &
huyén Vinh Chau (m*/1000m?) giai doan 2010 — 2014 va so sanh véi lwgng nuée ngudi din di si dung
tai ving nghién ciru

3.4 Hiéu qua mé hinh twéi nwéc phun mua
tu dong
3.4.1 B¢ am ddt trung binh truée khi twdi

Qua két qua phan tich d6 4m trung binh trude
khi tu6i vao budi sang va budi chiu gitra céac
nghiém thic cho thdy, do am trung binh gitra 3
nghiém thirc ¢6 sy khac nhau coOy nghla thong ké
va ¢6 su chénh léch d¢ 4m tuong dong nhau gitra
cac nghiém thuc ¢ hai vu dugc thé hién qua Hinh
5. P6i v6i vu hanh sém, d6 4m trung binh trudc
khi tudi theo nghiém thirc Cropwat 14 thap nhat, ké
dén 1a nghiém thirc Hiéu chinh, va cao nhét 1a
nghiém thuc tudi theo cach tudi truyén thng cua
ngudi dan (bao gdm ca hai budi sang va chiéu). Po
4m trung binh theo cach tu6i truyén théng trude
khi tu6i vao budi sang 1a 43,45% va budi chiéu la
48.8%; d6 am trung binh cia nghiém thic Hiéu

chinh vao budi sang 1a 40,23% va budi chiéu 1a
44%,; va do am trung binh cia nghiém thtc
CropWat vao budi sang 13 36,76% va budi chiéu 1a
37,4%. Tuong tu véi vu hanh sém, d am trudce khi
tudi & vu hanh mudn theo ky thuat tudi ctia nguoi
dan vao budi sang la 42,4% va budi chiéu la
43,3%, trong khi d6 do Am trude khi tudi cua
nghiém thirc CropWat va Hiéu chinh dao dong
trong khoang tir 38% - 40%. Su chénh léch vé& do
am trudce khi tudi vao budi sang va chidu cua cac
nghiém thirc ¢ hai vy khong vuot qua 5% (theo y
nghia théng ké). Su chénh léch vé do 4m co y
nghia quan trong cho viéc tiét kiém nudc tudi.
Diéu nay c6 nghia 1a, di véi ving khan hiém nuéc
nhu tai khu vuc nghién ctru, khi chua t61 mirc do
arn can tudi nhung lai tudi thi dan dén viéc cung
cép thira lwong nude cho cdy trong, lam lang phi
ngudn nude tudi.
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Hinh 5: P§ Am trung binh ciia dit truéc khi twéi vao budi sang va budi chiéu giira cic nghiém thirc
twéi & vu hanh sém (A) va hanh mugdn (B) tai khu vue nghién ciru
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3.4.2 DG am ddt trung binh sau khi twdi

Su bién dong vé do 4m trung binh sau khi tudi
tuong tu v6i sy bién dong vé do am trung binh
truée khi tudi nhung gia tri ¢6 am trung binh sau
khi tudi duoc tang 1€n. DO am sau khi tu6i theo
nghiém thirc Cropwat 13 thap nhét va cao nhit la
nghiém thirc Ngudi dan (bao gdm ca hai budi sang,
chidu va ¢ 2 vu). Tuy nhién, d6 4m sau khi tu6i cua
mdi nghiém thic tudi 1a twong duong nhau vao
budi sang va chiéu. Ddi véi vu hanh sém, d6 4m
trung binh & nghiém thirc Ngudi dan & budi sang 1a
65,1% va budi chiéu 1a 64,9%; d6 am trung binh
cua nghi¢m thirc Hiéu chinh & bubi sang 1a 58,4%
va budi chidu 1a 58.2%; va d6 am trung binh &
nghiém thae CropWat ¢ budi sang 1a 47,7% va
budi chiéu 1 46,6%. D4i v6i vu hanh muodn, o am
trung binh & nghiém thirc Ngudi dan & budi sang la
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61,8% va budi chiéu 1a 62,9%; do am trung binh
cua nghiém thirc Hi¢u chinh & budi sang 1a 55,2%
va budi chidu 1a 52,8%; va do am trung binh &
nghiém thie CropWat ¢ budi sang 1a 46 9% va
bu01 chiéu 1 46,7% (Hinh 6). Sy chénh Iéch vé do
4m sau khi tuéi vao budi sang va chiéu cia cac
nghiém thurc ¢ hai mua vy khong vuot qua 5%.

Nhin chung, d6 4m sau khi tu6i cia mdi
nghiém thirc 13 twong duong nhau giita budi sang
va budi chiéu nhung c6 su khac biét giita cac
nghiém thirc. Nguyén nhan lam cho su chénh 1éch
vé do am sau khi tu6i khac nhau khong dang ké &
mdi nghiém thirc 1a do: (1) ddi v6i nghiém thirc
tudi theo CropWat va hi¢u chinh thi do am toi han
dugc quan 1y bang thiét bi d6 4m nham tranh tudi
vugt muc theo diéu kién qui dinh ban dau.
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Hinh 6: P$ Am trung binh cia dét sau khi twéi vao budi sang va budi chiéu giira cic nghiém thirc tuéi
& vu hanh sém (A) va hanh mugn (B) tai khu vuc nghién ciu

3.4.3 Thoi gian tuoi

Ky thudt tudi nudc bang phuong phap phun
mua ty dong tiét kiém dwoc thoi gian tudi dang ké
s0 v6i ky thuat tudi truyén thong clia nguoi dan & 2
mua vy va dugc thé hién & Hinh 7. Két qua ghi
nhén cho thiy, d6i v6i vu hanh sém nguoi dan phai
mat trung binh 88,4 phut vao budi sang va 65,2
phut vao bu01 chiéu, d6i voi vu hanh mudn ngudi
dan phai mat trung binh 106,8 phiit vao budi sang
va 94,2 phit vao budi chiéu dé tudi nuée trén dién
tich 1000 m2. Trong khi d6, di v6i mé hinh tuéi
phun mua ty dong (nghi€m thirc CropWat va Hi¢u
chinh) chi mat khong t6i 20 phut dé tudi nudc trén

dién tich 1000 m? & ca 2 mua vu (Hinh 7). Tuy
nhién, phuong phap tudi nudc phun mua ty dong
(nghiém thitc CropWat va Hiéu chinh) trong vu
hanh mudn lai c6 thoi gian tudi ngén hon so véi
thoi gian tudi trong vu hanh sém. Nguyén nhén la
do trong vy hanh chinh (hanh mugn), s6 voi phun
duoc bd tri nhiéu hon so v6i vu hanh sém nén
luong nudc cung cap tir voi phun nhiéu hon tir d6
tiét kiém duoc thoi gian bom nude. Viée tiét kiem
thoi gian tudi cd y nghia quan trong cho nguoi dan
trong qua trinh trong hanh tim, ngoai viéc tiét kiém
dugc thoi gian tudi con tiét kiém chi phi dién ning,
cong strc lao dong va nang cao hi¢u qua trong qua
trinh tudi.
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Hinh 7: Thoi gian twéi gitra cac nghiém thirc ¢ vu hanh sém (A) va hanh mugn (B)

3.4.4 Luong nudc tudi tinh trén dién tich 1000 m?

Theo ky thuat tudi nudc phun mua ty dong thi
luong nudc can cung cip tudi cho cdy hanh tim
thip hon dang ké so v6i lwong nudc tudi theo ki
thudt tudi truyén thong cua ngudi dan ca hai budi
sang va chiéu ¢ 2 mua vu (Hinh 8). Nhin chung,
luong nude tudi vao budi sang nhiéu hon luong
nude tudi vao budi chidu & ca 3 nghiém thirc tudi.
O vu hanh sém, luong nude tudi theo nghiém thire
CropWat vao budi sang 4,1 m*/gio/1000 m? va
budi chiéu 1a 3,5 m*/gio/1000 m?; lwong nude tudi
theo nghiém thirc Hiéu chinh vao budi sang 1a 5.8
m?/gio/1000 m? va budi chiéu 1a 4,6 m*/gid/1000
m?; lugng nude twdi theo nghiém thirc Ngudi dan
vao budi sang 1a 7,4 m*/gio/1000 m? va budi chiéu
1a 5,4 m3/gid/1000 m? (Hinh 8). DSi v6i vu hanh
mudn, lwong nudc tudi theo nghiém thire CropWat
vao budi sang 1a 2,7 m*/gid/1000 m? va budi chiéu
1a 2,5 m’/gid/1000 m? luwong nudc tudi theo
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nghiém thic Hiéu chinh vao budi sang 1a 3,7
m?/gid/1000 m? va budi chiéu la 3,2 m¥/gio/1000
m?; lugng nudc twdi theo nghiém thirc Nguoi dan
vao budi sang 1a 8,9 m*/gio/1000 m? va budi chiéu
1a 7,9 m*/gio/1000 m? (Hinh 8). So véi cach tudi
nuée theo phuong phap truyén théng cia nguoi
dan, phuong phap tudi nudc phun mua co thé tiét
kiém duoc lugng nude tr 25 — 33% lugng nude
twdi & vu hanh sém va tr 60 — 69% lugng nude
twdi & vu hanh muodn. Su chénh léch vé lugng nude
tudi gitra 2 mua vy 1a do sy khac nhau vé diéu kién
thoi tiét. Trong vu hanh mudn, thoi tiét khong co
mua va nhiét do cao dan dén sy thAm va bdc hoi
clia dét gia tang nén ngudi dan sir dung nhiéu nude
tudi hon vu hanh sém; trong khi d6, mé hinh tuédi
tu dong da dugc chinh sua lai béng cach bd tri
nhiéu voi phun hon vy hinh sém nén thoi gian tudi
duogc rat ngén lai va dan dén giam luong nuéc tudi
hon so véi vu hanh sém.
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Hinh 8: Lwong nudc tudi giira cac nghiém thire 6 vu hanh sém (A) va hanh mudn (B) trén mot 1an tuéi

3.4.5 Nang sudt giita cdc nghiém thirc twdi
trong hai mua vy

Ning suat dat duogc 1a yeu t6 quan trong danh
gia hiéu qua mo hinh tugi tiét kiém nudc. Két qua
cho thdy ning suit cua nghiém thirc twdi Hiéu
chinh twong duong véi ning suét ciia nghiém thirc
twdi Nguoi dan; trong khi d6, nghiém thic tudi
CropWat cho ning suit thap nhéat ¢ ca 2 vu trdng

hanh tim. D6i véi vu hanh sém, ning suét (trong
luong kho) ¢ nghiém thic Hiéu chinh la 1,73
tan/1000 m?, nang suat clia nghiém thirc Nguoi dan
la 1,77 tan/lOOO m?, ning sudt ciia nghiém thirc
CropWat 1a 1,57 tan/lOOO m?. Twong tw v&i vu
hanh sém, nang suat (trong lwong khd) vao vu
hanh mudn ¢ nghiém thirc Hi¢u chinh cling tuong
duong véi ning sudt ciia nghiém thirc Nguoi dan
(1,73 va 1,8 tin/1000 m?), ning sut ctia nghiém
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thirc CropWat la thap nhat (1,4 tan/1000 m?). Qua
d6 cho thdy, viéc cung cap nude tudi dé dat do a am
thich hop cho sy phat trlen ctia cdy hanh tim 1a rat
quan trong. Néu cung cap nudc it dan dén thiéu do
am s& anh huong dén sy sinh trudng va phat trién,
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nguoc lai néu cung cap nhiéu nudc s& dan dén lang
phi ngudn nude tudi. Diéu nay duoc chimg minh
qua nang suat dat dugc ¢ nghiém thirc CropWat, sir
dung it lwong nudc hon so véi nhu ciu nude cua
cay hanh tim.

CropWat
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1,5 -

T4An/1000m?
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0,5

B Ngwoi dan
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Vu Hanh sém

Vu Hanh muén

Hinh 9: Niing suit (trong lwong khd) hanh tim thu dwoc giita cac nghiém thirc twéi trong vu hanh sém
va hanh mun

3.5 Chi phi dau tw va hi¢u qua kinh té ciia
hinh twéi nwéc phun mua ty dong so voi canh
tac truyén thong cia ngudi dan

3.5.1 Chi phi dau tw ldp dét hé thong twci
nuéc phun mua ty dong trén dién tich 1000 m?

Chi phi dau tu mé hinh tudi nude phun mua tu
dong vao khoang 8 triéu VND (Bang 5) va c6 thé
sir dung khoang 4 nam, tuy theo diéu kién vat tu
ban dau va cach sir dung cua nguoi dan. Nhu vay,
khau hao trung binh ciia hé théng tudi phun mua tu

dong vao khoang 2 triéu VND/nam, va gia tri nay
thip hon tién thué muoén lao dong tudi theo k¥
thuat canh tac truyén théng. Trong khi d6, mé hinh
tudi nude phun mua con gitip ngudi dan co thé tiét
kiém dugc thoi gian bom nude, lugng nudc tudi,
giam hoat dong cua may bom, cong lao dong...
nhung van ddm bao ning suat. Ngoai ra, khi canh
tac trén dién tich 16n, hiéu qua cua md hinh tudi
phun mua ty dong s€ tang gap nhiéu lan so véi mod
hinh canh tc truyén thong.

Bang 5: Chi tiét chi phi vét tw hé thong twéi tw dong trén dién tich 1000 m?

STT Thiét bi

Pon gia Thanh tién

Pon vi S6 lwong

(*1000 VND) VND
1 May bom 1,5hp Céi 1 2.500 2.500
2 Pudng 6ng chinh (334) Ong (4m) 80 45 3,600
3 Puong 6ng nhanh (B27) Ong (4m) 15 25 375
4 Paundi27 Cai 60 3 180
5 Tgiam Cai 60 4 240
6 Van nudc Cai 12 12 144
7 Voi phun Cai 60 12 720
8 Chi phi khac (bao gom keo dan, 1dp dat, bao tri) - - - 200

Tong 7.959

3.5.2 Hiéu qua kinh té ciia mé hinh twéi phun
mura ty dong so voi nguoi dan

Két qua phan tich lgi nhuan qua 2 vu trong
hanh gilta cic m6 hinh thi nghiém (Bang 6) cho
thiy, loi nhuan mang lai tir md hinh tu6i phun mua
ty dong cao hon so voi mo hinh canh tic clia nguoi
dan khoang 20%. Téng thu & mé hinh canh tac
theo truyén thong ctia ngudi dan cao hon so véi méd
hinh tudi phun mua ty dong nhung do chi phi dau
tu cao nén giam lgi nhuén. Dé6i v6i vu hanh sém,

10

san lugng (qui doi trén don vi ha) ma cac nghiém
thtrc thu duoc 1a 15.700 kg (CropWat), 17.300 kg
(Hiéu chinh), va 17.700 kg (Nguoi dan). Ddi voi
nghiém thirc CropWat do cung cp khong du nudc
nén ning sudt thdp hon va anh huong dén chat
luong nén din dén gia ban thip hon (6000
ddng/kg) so v6i cac nghiém thic con lai (8000
ddng/kg). Nghiém thirc Nguoi dan co san luong
cao hon so vdi cac nghiém thirc con lai nén tong
thu ciing cao khoang 141 tri¢u dong/ha nhung loi
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nhuéan thu duoc khoang 28 triéu dong/ha, thap hon
so voi nghiém thirc Hi¢u chinh (khoang 54 tri¢u
ddng/ha) nhung lai cao hon so v&i nghiém thic
CropWat. Nguyén nhan 19i nhudn & nghiém thuc
Ngudi dan thap hon nghiém Hiéu chinh 13 do chi
phi dau tu mdi vu & nghiém thirc Nguodi dan
(khoang 103 triéu ddng/ha) cao hon so véi cac
nghiém thic tudi Hiéu chinh (khoang 84 tri¢u
ddng/ha). Két qua twong tw nhu & vu hanh chinh,
tong thu nhap & nghiém thirc Nguoi dan cao hon so
véi nghiém thic tudi ty dong nhu lgi nhuan thép

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi triong: 47 (2016): 1-12

hon, va lgi nhudn tr m6 hinh tudi phun mua ty
dong cao hon 20% lgi nhuan moé hinh canh tac
truy€n thong cua nguoi dan.

Qua d6 cho thay, mo hinh tudi nuéc phun mua
tu dong da mang lai hiéu qua kinh té cao hon mé
hinh canh tac clia nguoi dan nhung lai giam dang
ké dugc luong nudc twdi. Tuy nhién néu quan ly
viéc tudi tir mo hinh tudi tu dong khong t6t s& anh
huong dang ké dén sy phat trién va anh huong dén
chat lwong san pham ciia cdy hanh tim.

Bing 6: Hiéu qua kinh té mang lai ciia mé hinh twéi nwée ty dong so véi ngudi dan qua hai v hanh

som va hanh chinh

Hiéu qua kinh té Vu 1 (*1000VND)

Nghiém thuc San lwgng (kg/ha) Pon gia/kg Téng thu Chi phi Lgi nhuin
CropWat 15.700 6 94.200 80.750 13.450
Hiéu Chinh 17.300 8 138.400 83.820 54.580
Nguoi Dan 17.700 8 141.600 102.970 38.630
Hi¢u qua kinh té Vu 2 (*1000VND)

CropWat 14.000 7 98.000 80.750 17.250
Hiéu Chinh 17.300 9 155.700 83.820 71.880
Nguoi Dan 18.000 9 162.000 102.970 59.030

4 KET LUAN dién rong va cho cac loai cdy trong khac nhu: Ot,

K¥ thuat trong hanh tim ciia ngudi dan tai khu
vuc nghién ctru chu yéu 1a dya vao kinh nghiém
truyén théng cua timg ho gia dinh, chwa c6 ky thuat
cao trong qué trinh san xudt. Hau hét cac ho dan
dugc phong véan tai khu vuc nghién ciru sir dung
luong nudc vuot qua mic can thiét tudi cho cdy
hanh tim. Ngudn nudc chinh st dung cho nhu cau
tudi tai khu vyce nghién cuu 1a tor nguén nude dudi
dat, va dang c6 xu hudng syt giam trong nhiing
niam gan day.

Viéc ap dung phuong phap k¥ thuét tudi phun
mua tg dong cho cay hanh tim da tiét kiém luong
nudc dang ké (tir 25% — 69% so v6i k¥ thudt tudi
truyén thong) nhung ning sut hanh tim van dam
bao. Ngoai viéc tiét kiém duogc lugng nudc tudi,
mo hinh tudi nude phun mua tw dong con tiét kiém
dugc 80% — 90% thoi gian tudi. Chi phi du tu ban
dau cho mé hinh tuéi phun mua ty dong tuy cao
(khoang 8 triéu dong/1000 m?) nhung mang lai
hiéu qua kinh té dang dé cho nguoi dan trong hanh
tim (tidng lgi nhuan 1én khoang 20%).

Viéc hiéu chinh do 4m tr md hinh tinh toan
CropWat s& mang lai nhiéu hiéu qua hon so v6i ap
dung truc tiép két qua tir mo hinh véi gia tri hiéu
chinh 1a WP = 2/3FC. Van d& cin quan tam khi ap
dung k¥ thuat tudi phun mua tu dong la chi y dén
tbc do gio tai khu vuc bd tri cac nghiém thic va
chidu cao cua céac voi phun so voi chleu cao cay
nham dat hiéu qua téi da viéc cung cip nude cho
cay trong qua trinh tudi. Nén nhan rdng mo hinh
tudi nude phun mua tu dong cho céy hanh tim trén
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cu cdi, bap... 6 khu vuc nghién ctru nham tiét kiém
lugng nude tudi va nang cao hiéu qua san xuat.
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